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Foreword 

The Egyptian Tourism Development Authority (TDA) recognizes that 
the Red Sea natural cnvironmcnt is the main asset upon which all tourism 
activities rely. Understanding that any development or human activity 
may havc ncgativc impacts if not propcrly managed, TDA has developed 
regulations and lcgal requirements intended to prevent degradation of 
the natural environment. It is howcver TDA's policy when dealing with 
dcvelopcrs to cncouragc rather than discourage, providc incentives rather 
than pcnalizc and guide rather than command. 

In view of this policy and thc advisory role we play, TDA, with funding 
from the US Agency for lntcmational Development (USAID) introduced 
the "Rcst Practices for Tourism Center Development along the Red Sea 
Coast" for thc lirst timc in 1098. That documcnt introduced the main 
concepts of Ilcst Practices i n  cnvironmcntal planning and dcsign of 
tourism destinations. I t  touched upon many topics of environmental 
conccrn ant1 introduced thc fiamcwork for tourism dcvclopmcnt and 
cnvironmc~~ti~l protcction. 

Six years Inter, grciltcr cnviro~inlcntal ilwiircncss has cmcrged and more 
practitioners ilrc sccking guitli~ncc. 'To fullill thcsc nccils. TIIA, tllrough 
thc Kcd Sci~ Sustaini~hlc 'Tourism 111itiativc (RSSTI). is  introducing the 
uphtrd vc*rsion ol'thc Rest Practlms Manual. 

The ncw l3csl I'nsticcs Manul. which is cxtrwrd from thc co~npnthcnsivc 
set of 13cst Practicc manuals, is addressing key issucs ofcnvironmcntal 

concern in the Red Sea region such as: Solid Waste Managcmcnt, Water 
& Sanitation, Landscape Architecture, Landscape Planting and Encrgy 
Ilfficiency. 

The new updated Best Practices Manual contains practical information 
to guide developers as well as practitioners in the field of tourism 
dcvclopmcnt during the development process of a tourism center or resort 
from the planning phase to dcsign, construction and operational phases. 

Finally, while TDA is introducing this updated version of the Best 
Practices Manual, is also committed to continually introduce and 
disseminate new tcchnologics and best practices according to the new 
needs of dcvelopcrs and to cope with the latcst innovations in the field 
of sustainable tourism. It is hoped that by issuing and publishing this 
manual. yrcatcr cnviron~ncntal awarcncss will be crcatcd encouraging 
all of us to protect the unique Red Sea environment. 

[kg .  Mohamcd Magdy Kobuicy 
('hicf I(xccntivc Officer 

Tourism I)cvclopmcnt Authority 



Table of Contents 

A. Energy Management D. Solid Waste Management 

A- l Background 
A-2 Energy Efficient Buildings 
A-3 Active Design Process Checklist 
A-4 Rehabilitation Guide For Existing Buildings 
A-5 Standards For High Energy Efficiency Equipmcnt 
A-6 Eflicierrl HVAC hyslenh and enetgy manageme~~l 

Systc~ns 
A-7 High -Efficiency Lighting 
A-8 High-Efficiency Steam and Hot Water Systems 
A-9 Energy Efficiency Benchmarking for Hotels and Resorts 

B. Landscape Architecture 

B-1 Landscape Architecture and Sustainable Development: 
A Conceptual Framework 

B-2 Types of Landscape Architecture Specialization 
B-3 The Challenges of Landscape Analysis and Evaluation 
8 - 4  The Challenges of Landscape Master Planning 
B-5 Best Practices in Detailed Landscape Design 
B-6 Best Practices in Implementation and Operation 

C. Landscape Planting 

C-1 Importance of planting design in Landscape Architecture 
of Coastal Resorts 

C-2 Framework of Landscape Planting Design 
C-3 Landscape Planting Design Stages 

D-1 Framework for Solid Waste Management 
D-2 Best Practices -Design and Implementation of Solid 

Waste Programs . 
D-3 Best Practices for Construction Waste Reduction 
D-4 Best Practices for Resort Operations Waste Reduction 
D-5 Best Practices for Wastc Disposal sites 
D-6 Additional Sources of Information 

E. Water and Sanitation 

E-1 Framework and requirements for the planning & implementation 
of water and sanitation systems for tourism centers 

E-2 Guidelines for the design, construction and operation 
of water systems 

E-3 Guidelines for the design, construction and operation 
of sanitation systems 

E-4 Water and sanitation systems for coastal and desert 
eco-tourism properties 



1 Environmental Best Practice 
I For Red Sea Tourism Develo~ment 

I Executive Summary 

- 

B. Landscape Architecture 

C. Landscape Planting I 
D. Solid Waste Management 1 

E. Water and Sanitation Systems -= 



Energy Management 

A-1 Introduction 

A-2 Energy Efficient Buildings 

A-3 Active Design Process Checklist 
-- 

A-4 Rehabilitation Guide For Existing Buildings 

A-5 Standards For High Energy Efficiency Equipment 

A-6 Efficient HVAC systems and energy management 
Systems 

A-7 High -Efficiency Lighting 
- - -  

A-8 High-Efficiency Steam and Hot Water Systems 

A-9 Energy Efliciency Benchmarking for Hotels and Resorts 



A-1 Introduction 

1-1 Background 
ourism on the Red Sca coast and Sinai represents one of 
the most active sectors in the tourism industry. According 
to thc Tourism Dcvclopmcnt Authority (TDA), around 400 

projects will be cstablishcd in thcsc two arcas within the 
next three to four ycars. The cstimatcd invcstmcnt cost of thcsc projects 
is around US$X billion. The expected clcctricity demand will bc abovc 
1000 MVA and potable water dcmand will cxcccd 200 thousand cubic 
meters per day. 
Since most of thcsc ncw tourist cstablishmcnts are away from the national 
clcctricity grid as well as potable water supply, they will rely on thcir 
own generation and dcsaliniltion facilitics. This rcprcscnts an addcd 
invcstnicnt ;lntl ildditional operating costs for thcsc projects. Also thcse 
facilities will have an advcrsc impact on the environment duc to thcir 
harmful emissions anti discharges. 

1-2 Bcneflts of Improved Energy and Environmental Management 

Thcrc arc multiple bcncfits from improving cncrgy ilnd environmental 
miinagcmcnt in tonrism cbtablishmcnts: 

Rcduccd ctr~l!+uniption ilnd reduced costs 
('ustomcr loyiilty and cnhunccd public image 
Attracting ant1 retaining dedicated staff 
Long-term hu\incss bcncfits 

Studies have \hewn that niost hokls use energy incllicicntly. Thc n'tlsons 
hchind this arc due to not paying enough attention to cncrgy rcquircmcnts 

A -  Energy Management 

during the design phase, not considering the cncrgy consumption of 
sclected cquipmcnt during the procurement phase, or lack of cncrgy 
management during the operational phase. Air conditioning, lighting 
and water pumping represent thc main three activities demanding clechical 
energy in the hotcl business. Special attention is given to these dcmands. 
Design and selection as well as efficient operation rcquircments are 

presented and assessed. 

Guidelines and considcrations for cfficicnt operation of hot watcr/steam 
generators arc presented to address the thermal load rcquircmcnts of 
hotels, which arc represented in hot water for domestic use and steam 
for the laundry 



A-2 Energy Efficient Buildings 

2-1 Active design Approach 

Climate responsive building 

n the past, buildings were constructed using passive measures 
primarily becausc of the lack of energy supply resources. 
After electricity was discovered and became easily available, 
reliance on active measures such as electric lighting, 

ventilation and air conditioning gained predominant use. They represented 
an easy and quick means of satisfying comfort concerns in buildings. 
It brcamc possible to creatc building environmcnts that arc totally 
controlled and divorced from their surroundings. 
In this process architecture lost its connection to place. Also less attention 
was paid to the operating costs of these buildings. 

This led to a trend in building design that could be called the passive 
approach. In this approach, an architect generally designs a building and 
an engineer will afterward try to adapt the building to its surrounding 
climatic conditions. In most cases this entails thc use of active measures 
(e.g., mechanical ventilation andlor air conditioning) in all spaces without 
much concern for energy consumption. 

As it became known that energy from fossil fuels is limited and they will 
be depleted eve~tually, and as the environment became a concern, energy 
consumed in buildings to maintain these new environments was seriously 
addressed. An active design approach has now emerged. In this approach 
close professional cooperation between architects and engineers is a 
prerequisite. It is a continuous and interactive dialogue, which starts 
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A-2 Energy Eff~cient Buildings 

during the early design phase and continues throughout the different 
project phases. 
In the active dcsign approach thermal evaluations of the architcct's designs 
are made throughout the dcsign process. This includes both static and 
dynamic analyses. This will enable the architect to assess the impact of 
using passive cncrgy measures in his design to reduce the reliance on 
activc measures. Throughout the aforc~nentioncd dialogue a combination 
of activc and passive measures can be developed as a compromise for 
a difficult site. Active dcsign also relies on the thermal properties of a 
building's envelope to create a protective barrier against the external 
environment. For instance. in hot and dry climates a building cnvelopc 
with high cxtcrnal reflective properties (to minimize the impact of 
Solar radiation) and high thermal storage capacity (to balance the variations 
in temperature) is dcsirablc. Also controlled vcntilation (i.c., vcntilation 
during the night only) and natural cooling methods must be used to 
provide adtlitional approaches to maintaining the dcsircd internal comfort 
conditions. Opening up the building cnvclopc for daylight is a critical 
issue in an activc dcsign proccss in order to scrvc contradictory principles: 
to avoid hcat gains coming tl~rough the openings and at same time to 
minimile cncrgy consumption for artificial lighting. 

Active archilcctural dcsign is sitc spcific and dcpcnds on the climate. 
topography zind geography ofthc sitc. In ndtlition. it also dcpcnds on 
ti~c iinilncinl, cconomlc ant1 soccal contl~t~ons of the sltc. 

2-1 C:llmatlc Paramctern for Active Design 

The following climatic parameters should be evaluated k)r an activc 

Average Tcmpcnlurcs for I lurghada* 

0 1 . . . - 
* , . e - W " . , m 1 w 3 . 9 0 * L " c  

[--A- - - MU - ,An] 

Averdye data ibr 330 months bctwccn 195 1 and I000 (RSSTI) 

-- 4 
A- l linergy Management 



A-2 Energy Efficient Buildings 
.~ . ~~~~ ~~-~ ~ .- 

Average rainfall (mm) 

Average data for 330 months between 195 1 and 1990 (RSSTI) . 

Average Hours of daylight 
i.lan 1 e b M a r  ~ p r  %la$ ~ u n  Ju l  i\u~ Scp Oct Uov Dcc 
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Average data for 330 months between 1951 and 1990 (RSSTI) 

Average direct normal solar radiation (kWhIm'lday) 
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(NREL) 
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Average wind speed and direction 

Speed 
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Average data for 330 months bctwccn 195 1 and 1990 (RSSTI) . 

design: 
Solar radiation 
Air temperature 
Humidity - Wind - Precipitation 

In addition to the climatic parameters there are other parameters that 
influcncc the climate. These paramcters include: 

Sitc topography 
Ground cover and vcgctation 
Water covered areas 
Building densities 

Solar radiation includes direct and indirect solar radiation. Direct solar 
radiation is the component of radiation received directly from the sun. 
Indirect solar radiation includes both diffused and reflected solar radiation. 
Diffused solar radiation is the radiation reccivcd from the wholc sky 

vault (LC., the sky, clouds and atmosphcrc) and it does not have a specific 
direction. Reflected solar radiation is thc radiation that is rcflcctcd from 
thc ground and other objects (e.g., other buildings). 

The climatic data can be obtained from the metrological agency where 
average data over several years are usually available. The effect of other 
parameters on the microclimate such as ground cover and vegetation, 
water covered areas and building densities are usually assessed through 
specialized computer programs that evaluate these paramcters. 

5 -- 
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A-3 Active Design Process Checklist 

his checklist highlights the points ofconccrn to ensure an 
energy cflicicnt dcsign in new buildings. The checklist can 
be used as a basis for evaluating the proposed design 
regarding its integration with the surrounding environment. 

The owner or investor can use this checklist with histher architect or 
consultant. 

3-1 General Checklist 

Locution 
Considcr the optimum microclimate effects from site dcsign 
Minimize cxposurc ti? solar radiation 
Considcr cxposurc to cooling brcczcs 

The built environment 
Considcr the grouping of buildings 
Optitnizc orientation for solar protcctic~n and wind direction 
('onsidcr the tlcnsity and surface-to-volume ritio of buildings 
Considcr hr~ilding tlcpth and spacing 
('onsiclcr urhan l:rndscc~ping and vcgctztlion as well US pedestrian 
networks 

I he e.rternul envirvnmenl 
I:nsure 11ii1t cxtcmiil spctccs an. cornfoflablc (c.g.. shaded) and landscaped 
to rctlucc Iicitt gains and ~nuxir~rizc air llow through buildings 
Design I;~ndsc;iping that assists in ~nicroclimiltc tnanagcmcnl to rcducc 
energy use . 

Vcgctn~ion improve ~~ricro clilrratc utld rcducc glare 



A-3 Active Design Process Checklist 
-- - 

r3 
Use of shading on the building 

High 
Trell~s blocks 

Sun ,direct sunllqhi 

., #' Warrn a ~ r  escapes 
rn automaled 

PV pa rmer windows 
as sun 

Fresh 

Internal planning 
Plan and zone according to function, occupancy levcls, and time of 
use . 
Plan to minimize the number of different thermal zones 
Identify particular functions or uses requiring special conditions, control 
or monitoring; deal with them separately or in zones rather than raising 
the servicing and energy consumption of the building as a whole 
Plan for flexibility for future changes 

Thermal respon.se of building envelope 
Design openings to reduce solar gains, and to maximize day lighting 
and air flow 
Sclcct materials, construction and finishes to give optimum thermal 
response and reflect occupancy patterns 
Design the building envelope and components to make thermal control 
as easy as possible 
Maximize heat removal through the envelope by natural ventilation 
and cooling aids 
Provide vcntilation provisions that are climatc responsivc and reflect 
the time of use, function and occupancy levels of a building 
Consider appropriate air movement patterns 
Consider positioning, size, treatment and use for openings designed 
for ventilation purposes 

Controls 
Design a building envelope that allows control and adaptability in 
response to climatic variations 

South wi~idows accept iridirecl sulllglll 
lo light building interior without healing II 

7 
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A-3 Active Design Process Checklist 

Design openings that are operable to control internal air flow 
Design protcction for opcnings to provide flexibility to regulate hcat 
gains and day lighting levels dcpcnding on the position of the sun 

Alluwunce f i r  future chunnes 
Internal planning 
Building envelope 
Service installation 

3-2 Detailed Checklist 

Externul o~eninns 
Location, sizing and treatment that will maximize ventilation and 
minimize solar hcat gains 
Lxxation, siling and treatment to ~naximize natural lighting and minimi-IX: 
glare 
The provision of shading dcviccs and other forms of sun protcction 
The provision o f  air inlet and outlct openings in the roof cavity and 
walls for hcat dissipation 

Building envelune 
Materials and construction selection: climutc rcsponsivc nnd control 
heat entry itnd removal 
('onsidcr ill1 pottwtii~l i r r 1 ~ 5  whrrc* ~ i r  grips :tnd fhcrmsl bridging may 
occur 

Ventilution und coolinx nruvisions 
Check ;.wing 

8 
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A-3 Act~ve Design Process Checklist 
- 

Consider task lighting rather than general illumination 

Check that the building envelope is designed to optimize ventilation 
and cooling possibilities 
Select and locate appropriate ventilation and cooling devices and 

systems so that they respond to specific and changing climate conditions 
Provisions for appropriate operation: user control or management 

control 
Mechanical ventilation should be used to compensate only for climate 
impacts rather than poor building design 

Control internul heut source5 

Minimize casual internal hcat gains from lighting appliances and - - - 

occupancy to avoid internal over heating 
Artificial lighting should be zoned, controlled and activated in areas 
where and when there is a need for light 
Minimize heat release from appliances (e.g., refrigerators) and other 
equipment (e.g., computers) by selection made on the basis of energy 
eficiency 
Minimize heat gains from occupants; consideration at the design stagc 
of possible occupancy levels of each room and the range of activities 
Adcquatc ventilat~on of densely occupied spaces 
Consider zoning/grouping high-grade heat sources for better energy 
management 

Liphtinp installation 

Use minimum illumination levels and consider task lighting rather than 
general illumination 
Use energy-efficient lamps and luminaries 
Consider time and intensity controls 
Use light-colored internal finishes to improve lighting conditions 

9 
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A-3 Active Design Process Checklist 
-- 

Design detailing and documentation 
[:nsurc that appropriate materials arc specified and construction is 
properly dimcnsioncd to avoid over sizing 
Ensure that documentation states all rcquircmcnts for commissioning, 
testing, handover, occupation and maintenance 
Provide user education through manualsttraining 
Allow for the potential of futurc changes to the building 

Desiwn feedback 
Designers should rcturn to learn the opinions of occupants. obscrvc 
pcrformancc and to take spot mcasurcmcnts where appropriate to adjust 
building pcrformancc and for futurc dcsign rcfcrcncc. 

3-3 Design and Checking Toulr 

Thcrc arc various ~ools  at the disposal o f  a designer that can be uscd to 
check dcsign dccisions. 

Simple analysi.~ 
.Soltuc/it~)%(. provide a cotnprchcnsivc and easy to use dcsign aid for the 
prediction of solar radiation exposure and shading of a building. 
h1crlronc:v ~ohlcv itrc uscd to amvc itt a series of pcrfomiuncc specifications. 

Computer mmudelinfi 
A number of compntcr progrunls arc availablc to predict dcsign 

pcrk~rinancc. 'l'hc capacity of the programs is bcco~ning more and 
more atlvancctl, which will tiiakc future physical nitwleling less necessary. 



A-4 Rehabilitation Guide for Existing Buildings 

hen making rehabilitation decisions, certain conditions 
cannot be altered, for example, the location and orientation 
of buildings.Others can prove costly or difficult to change, 
such as the size and positioning of openings. However, 

individual components in the urban and building environment can be 
altcred and modified to rcflect specific climatic characteristics. Each 
dccision regarcli~~g rehabilitatio~l should bc donc in rclntion to spccit~c 
climatic conditions, the changed function, or thc timc of use or occupancy 
levels of internal and external spaces, and in relation to how these decisions 
will impact on parts that remain unaltered. 
Rehabilitation possibilities that can be incorporated at various levels are 
presented below. 

4-1 Rehabilitation Considerations 

Location 

The location of other elements can be uscd to affect the microcl~matic 
conditions of an existing building 
The location oi'shelterbelts and manipulation of land contours can bc 
used to alter wind forces in both direction and velocity. 
If the rehabilitation of an existing building involves the addition of 
new buildings, they can also be sited to alter the microclimate that 
surrounds existing buildings (e.g., their exposure to solar radiation and 
air movement). 

Orientation 

The orientation of an existing building cannot be altered, but measures 
can be taken to design according to orientation when a building is being 
rehabilitated. 
For changing the use of a building: the function and use of internal 
spaces should be related to orientation. For example, rooms used in 
the afternoon and evening can be located facing in an easterly direction. 
For addition of components to the building envelope: the design of 
additions and alleration< made to the building envelopc should bc 
related to orientation. 

Urban environment 
Pedestrian networks 
Existing urban spaces 
Building facades 

Built environment 
Examine whether the surface-to-volume ratio and the density are suited 
to the climatic conditions. 
Secondary elements such as verandas and colonnadcs to reduce heat 
gains. 
Incorporate landscape strategies that can alter the surrounding condition 
of a building 
Rehabilitation of the existing external space to assist in microclimate 
management at the urban and building scale. 
Water, planting and enclosure devices such as walls can be used to 
create pleasant and usable outdoor spaces. 
Enclosing spaces so that they can be managed and, by alteration of 
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A-4 Rehabilitation Gu~de for Existing Buildings 
- - -- 

Investigate the incorporation of secondary wall elements to reduce Materials 
solar radiation impact such as verandas and colonnades. Choices of materials should reflect climate characteristics, orientation, 
Reduce heat gains (and glare) affecting the walls by a landscaping internal building functions and how they react in relation to existing 
strategy such as shade planting and groundcover selection. materials and building elements. 
Select materials based on climate characteristics, orientation, hnction 
and time of use of the internal adjacent spaces and study how they will Internal Buildin2 Provision 

affect the existing conditions. Control internal heat sources and lighting installation. 

Select materials to improve internal comfort conditions such as hard 
cool surfaces or light materials and openings. 

Openings 
Openings should be designed according to the detailed checklist for 
new buildings. 
Addition of shading and protection devices for existing outside of 
openings. 
Shading devices such as louvers can be adjusted and can alter the 

dircction of airflow and lighting. 
Select materials for shading devices that will reflect heat rather than 
be an added heat source. 
Select glass that can reduce heat gains by absorbing or reflecting heat. 

Air gaps and thermal bridpes 
Investigate the whole of the building to ensure that there is no 

uncontrolled heat entry from air gaps and infiltration. 

4-3 Ventilation And Cooling Provisions 

Ensure that appropriate ventilation levels are provided to reflect climate 
characteristics, functic~ns, and time of use and occupancy levels of 
individual internal spaces. 
Incorporate structures or devices for structural cooling and ventilation 
purposes. 
Regulate openings to encourage the stack effect. 
Ensurc that internal partitions do not impede internal airflow. 

If new building elements are introduced, investigate the possibility of 
combination solutions such as usc of a staircase to create stack and 
venturi effects. 
Investigate the need for a means of supplementary natural ventilation 
or simple mechanical devices that can be used when wind speeds are 
low and for structurally cooling components of the building envelope. 
Investigate the use of solar-powered systems to run mechanical devices. 
Use a landscaping strategy for evaporative cooling of external and 
internal spaces. 

13 
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A-5 Standards for High Energy Efficiency Equipment 

ncrgy cfficicncy is rclatcd to the design of cquipmcnt that 
consumes energy as well as the operational conditions of 

this cquipmcnt. In other words, it is rclatcd to the equipment's 
cflicicncy as well as how this equipment is being uscd 

clficiently. If the cquiplncnt being uscd is not cflicicnt, regardless of 
optirniaition ofoperational conditions. the systcm will suiTcr low efficiency. 
Therefore, proper selection of cquiplncnt with the highcst possible 

cllicicncy is one ofthc key decisions to ensure an cncrgy cllicicnt systcm. 

5-1 Labels for Energy EfTlciency 

Labels for cncrgy cllicicncy arc uscd to spcc ib  the consutnption for 

the prevailing cnviron~ncntal conditions, The labeling systcm will be 
irnplcmcntcd starling in 2003. I lowcvcr, the minimum cllicicncy levels 
will be obligatory starting from 2005. 
The approved label for air conditioners includcs information rcgarding 
the brand, model, capacity, and a scalc ibr the lincrgy 1-flicicncy Ratio 
(IiliR) categorized into five lcvcls designated by lcttcrs. The cncrgy 
efficiency ratio (lC1iK) is the ratio hctwccn the cooling capacity in British 
Thermal Units (HTU) acd electricity consumption in watt hours. The 
labeling systcm covers a cooling capacity up to 36,000 BTU hours for 
the window typc and 65,000 BI'U hours for split units. The minimum 
acccptcd f E R  for the window typc was set at X.5 
HTUIwatt hours and the minimum acccptcd I I R  lilr the split units was 
set at 0 t31'Uiwatt hours. 

cncrgy consuming cquipmcnt. This labcl is usually fixed on the cquipmcnt I:or rcliigcrators and licczcrs. the lahcl also includes inlhmintion rcgarding 
in the CUSC o l  large units such as rclrigcri~tors i~ncl air conditioners or the defrost systcm. Thc scalc li)r cncrgy cllicicncy was itlcntilicd as the 
printed on thc packaging as in  the case of electric lamps. 'I'hc lilbcl i ~ ~ ~ n u a l  electricity consumption per cubic lkct ot'the rckigcrator. This 
usually conl;~it~s i~ili)r~nation of conccm to the customer. which help to mcans that class "A" will havc the lowcst value, or the highest cllicicncy. 
tlifircntiatc hctwccn the tliffcrcrlt models to identify the tnost clficicnt whilc class "I:" will havc the hiehest vi~luc. or the lowcst cllicicncv. .. .~ ~~~ ~ 

L. 

one. 'I'hcrclorc. thcsc l i~hcls inclndc e st;~ndnrd scalc where the 
col.rcspo11tling cllicic~lcy ol'tlic ccluipmcnt is itlcntilicd on this sci~lc. 
I.cltcrs u s ~ ~ i ~ l l y  itlct~tify this sci~lc. wl~crc the cittcgory "A" rclen to the 
most clicrgv cllicicnl cquipmcnl. 

Itgypt has t~tloptcd it lilhclit~g systcm li)r hot11 air co~iditio~icrs and 
rcliigcrators. 'I'l~is labcling systcni is upplied li)r itll locally manuliicturcd 
;inti i~nportctl units. 'I'his systcm was designed to take into consideration 
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A-5 Standards for H~gh Energy Eficiency Equipment 
-- 

5-2 Standards for Pumps 

Table 5-1. Minimum efficiency values for operating 
deep well pumping systems 

Table 5 -2. Minimum efficiency values for submersible 
pumps 

Input Power Intervals Electro~neclanical 
Efficiency (Oh) 

Pumps are used extensively in hotels and resorts. Water pumping is 
necessary to supply domestic water. Also submersed or deep well pumps 
are used to pump saline water from the well to the water desalination 
plant. These pumps consume large quantities of electrical energy since 
they operate for a large number of hours. Specifications have been 
developed for the minimum efficiency of these pumps to ensure their 
efficient operation and minimize the consumption of electrical energy. 

Pump Capacity 
W s  

up to 2.0 
over 2 up to 5 
over 5 up to 15 
over 15 up to 25 
over 25 up to 30 
over 30 up to 60 

Over 60 

5-3 Standards for High-Efficiency Equipment 

kW 
5.6 - 14.9 
15.7 - 37.3 
38.0 - 93.3 
94.0 - 261 

Electromechanical 
Efficiency (%) 

48 
61 

... . 71 
72 
74 

- I 
~~ 

77 
78 

Different types of equipment used in the hotel business include chillers 
and air conditioning units, boilers and water heaters as well as energy 
dissipation equipment such as heat exchangers and cooling towers. Water 
chillers in the central air conditioning system along with the lighting 
system represent the main demand for electrical energy in hotels and 
resorts. Regarding fuel consuming cquipmcnt, units such as steam and 
hot water boilers are responsible for most of the hotcl's demand for fuel. 
The thermal to electric ratio of a hotcl is usually on the order of one. 

Accordingly, a hotel that has a demand of 1 MW will consume around 
110 kg of oil equivalent per hour (around 122 liters of # 2 oil per hour, 
which is the fuel commonly used in the Red Sea area). Therefore, the 
first step to conserve energy is considering the energy efficiency of the 
selected equipment for space conditioning as well as hot water and steam 

supply. 
Because Egypt currently does not have energy efficiency standards, 
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7.5 - 20 1 52 
21 - 50 56 

I 
51 - 125 
126 - 350 

60 
I 

64 





A-6 Efficient HVAC Systems and Energy Management Systems 

he purpose of a Heating, Ventilation and Air Conditioning 
(HVAC) system is to provide and maintain a comfortable 
environment within a building for occupants. The four main 
functions of an HVAC system are to control temperature, 

humidity, air distribution, and air quality. According to the American 
Society of Heating, Refrigerating and Air-Conditioning Engineers 
(ASHRAE), typical dcbigrl condilions al-e as follows. 

Temperature: 230C 
Relativc humidity: 50% - Air movement: 0.15-0.25 m/s 
Ventilation: 7-9.5 Lls outside air per person or C 0 2  concentration less 
than 1000 ppm 

For hotels and resorts the electric demand of the HVAC system represents 
40% of the peak demand and around 20% of annual electric energy 
consumption. According to the prevailing environmental conditions in 
the Red Sea coast, the main function of the HVAC system is to provide 
cooling rather than heating. Cooling is usually required for around 5500 
hours per year. Accordingly, the energy efficiency of the HVAC system 
represents one of the main challenges for efficient operation of a hotel 
or resort 

6-1 Thermal Loads 

The HVAC system is required to provide cooling/heating to compensate 
for the effect of: 

Heat as well as humidity generated by inhabitants, 

Heat transferred through the building shell, 
Heat due to the lighting system or direct sun radiation through windows 
and openings, 
Heat carried out by infiltrated air through openings or leaks as well as 
ventilation, and 
Heat generated by any existing machines such as refrigerators or 

computers. 
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A-6 1:fticient I IAVC Systems and 1:ncrgy M;inagcnicnt Systems 
- ~~~~ 

6-2 Types af HVAC Systems 

The IlVAC: systcrn could be cithcr a central or distributed systcm. For 
the ccntral systems. ccntral chillers arc uscd to providc chilled water. 
~tsually on thc order of'hoC1. Watcr is pumped by thc chilled watcr pump 
to air-handling units, which are located close to the demand points. Air- 
handling units include fans, which drive the air over the chillcd watcr 
coil. Accordingly, air tcmpcraturc is rcduccd to thc required dcgrec. Air  
i s  introduced to the contlitioncd spacc through a set o f  distribution ducts 
and well-placcd outlets. The vcntil;ttion systcm draws back the air from 
thc conditioned spacc through drall hns. Thc drawn air i s  rc-circulated 
attcr hcing nlixcd with fmsh air to control its quality as wcll as to maintain 
its tcmpcraturc. 

I t  i s  iniport;int to mention that the sitme operational principle is valid in  
the casc ol'licittiny. The only tli lkrcncc is tliat hot watcr is k i n g  pumpcd 
instcacl of chillcd watcr. A watcr hcatcr, or ;I hoilcr through a stcnmn/watcr 
hci~t cxchangcr. i s  uscd to providc this hot water. Somctimcs an electric 
coil (hcatcr) i s  uscd instead ol'thc hot wiltcr coil. I:or humidity control 
stcani is injcctctl into the itir to ;tcIiicvc a co~~~l i ) r t i ib lc  humidity level. 

'The ccntritl systcm described i~hove is krlown us it11 i~ir lwntcr system. 
AnothtSr ; i l ~ ~ ~ r ~ l : ~ ~ i ~ ~ t ~  ~1!iw11g tlic ccr i t r~ l  !;y!:tcni:; i!; l:ric~\vri ;I:; ttic ;ill ~ t c r  
systcm. In  this system wiltcr i s  pumped to i t  set o f f i n  coils instead of 
air-hircltlling units. 'fhcsc fan coils arc lociitcd i n  rhc condilioncti spacc. 
A fan coil is sitiiply a watcr coil and i ~ n  air lirn to circulutc the air over 
the coil. 

Air h;lndling liniis 

I: i i t i  ( 'oil ( ltiierti;~l View ) 
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A-6 Efficient HAVC Systems and Energy Management Systems 
P - 

The third alternative among the central systems is the DX system where 
air is cooled by passing it over a refrigerant coil. No chilled water is 
used. Consequently the system does not include air-handling units. 
Coldlhot air is driven to the conditioned space through a duct system 
with well-placed outlets. 

The distributed systems consist of small separate units. These units could 
be window type air conditioners, split units, or small DX units. 
Central systems are more efficient than the distributed systems due to 

their reliance on larger units, which are usually more efficient. On the 
other hand, distributed systems enjoy operational flexibility and less 
initial cost. 

6-3 Components of HVAC Systems 

The main components of a central HVAC system are: 
Chillers, 
Cooling towers, 
Chilled watcr pumps and piping systems, 
Air distribution ducts and outlets, and 
Control and energy management systems. 

A distributed system typically consists of either window type or split unit 
air conditioners, which are installed directly in the conditioned space. 

It is important to mention that a mixed or hybrid system could be used. 
This may consist of central system for the main building of the hotel or 
resort and a distributed system for chalets and bungalows. 

Chillers 

Chillers are the main energy-consuming units in the system. Chillers can 
be classified into three types, which are described below. 

1) Vapor compression chillers, which use refrigerant such F 22 or 134a. 
2) Absorption chillers, which use water as a refrigerant and absorbcnt 

liquid to control the necessary vacuum in the cooling cycle. This 
absorbent is regenerated using heat. The heat is provided in the form 
of hot watcr, steam, or direct lire. 

3) Hybrid systems. 

Coolinp Towers 

Cooling towers are used to provide the necessary cold water for the 
closed cycle cooling system of water-cooled chillers. A cooling tower 
works on the principle that when a part of a hot water stream is evaporated 
it will draw the necessary heat for evaporation from the rest of the watcr. 
This will lead to a reduction in the water temperature. 
Great attention should be paid to the treatment of thc cooling water in 
the cooling tower. Badly treatcd cooling 
water or insufficient blow-down will lead to scales precipitation in the 
cooling system, which will affect its efficiency and increase the energy 
consumption of the chiller. On the other hand, exaggeration in blow- 
down will lead to loss of treated water. This will increase the operational 
cost of the cooling tower due to the increase in the make-up water. 
Cooling towers are necessary for water-cooled chillers, which are 
recommended for high chiller efficiency; however cooling towers have 
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- - - - - - - - 

thcir operation and maintenance demands. Therefore, using sea watcr 
for cooling the chillers may be one ofthc best options for chillcr cooling. 
This can be done cithcr by specifying the chillcr to be a sea-water-cooled 
type (similar to chillers used in ships), or using a primary kcsh water 
cooling circuit, which is cooled using sea watcr using an additional hcat 
exchanger. This arrangement will provide a supply for the cooling watcr 
as well as improve the operiition of  the watcr desalination systcm through 
supply watcr prchcating. 

Chilled Wu9r Pumps und Pipiny Svstemv 

Chilled watcr pumps and piping rcprcscnt an imprun t  part ofthc central 
IIVAC system. The piping system diameters as well as design should 
maintain a minimum pressure drop. Also the systcm should be well 
insulated to rcducc hcat loss. The pumps should be properly silcd to 
ensure opcr;~tion a1 or c lox  to thcir design points. Also the pumps should 
be a high-efficiency type and thcir driving motors should be high- 
cflicicncy motors. 

Air Distribution Ducts and Outlets 
. . 
1 he air ducts may cxtcnd through ulicontlitioncd arcils or outiltx>rs ofthc 
contlitio~ictl spilcc. Insuli~ting lhcsc ducts i s  ofgrci~t i~iip<~rluncc to avoict 
heat loss (in ilic casc o f  healing) and hci~t yilin (in the casc ol'coolilly). 
, Z l w  i ~ l > u l , t l i o ~ ~  o/'111c return passiigc mr IS Important lo rcducc the load 
on the chillcr. 

A-  I Iinergy Management 



A-6 Efficient HAVC Systems and Energy Management Systems 

6-4 Control and Energy Management Systems 

An energy management system can save energy by eliminating manual 
control and providing a continuous level of control that cannot otherwise 
be achieved. Several control strategies include the following: 

Time control 
Use of occupancy sensors 
Optimum start and stop 
Duty-cycling w~th temperature reset . Other temperature-bascd control schcrnes 
Control of the peak demand 

Temperature Control Strategies 

Several temperature control strategies can be used. These include: 
Vary the temperature of thc supply air to the space while keeping 
the airflow rate constant. This is known as thc constant volume, 
variable temperature approach. 
Vary the airflow rate while kecping the supply air temperature 
constant. This is known as variable volumc, constant tempcrature 
approach. 
Vary the supply air temperature and flow rate. This is known as 
variable volume, reheat system. 

Energy Storage 

Energy storage is not an energy efficiency application. It is considered 
a demand side management application. Demand side management 
includes actions that are taken to reduce the peak demand of a load 
(i.e., HVAC system). Since the demand on the HVAC system is 
changing over the day hours, it is possible to homogenize rhis 
demand through storing coolingheating energy during low demand 
hours and reusing this stored energy during peak demand hours. 
This will increase the demand slightly during the low demand 
hours, whilc reducing it during the high demand hours. Several 
storage media are available, such as chilled water, ice, or eutectic 
salt. The feasibility of this system depends very much on the site 
as well as operating conditions and the cost of electricity. 

6-5 Guide for Energy Efficient HVAC Systems 

Reduce load from the building shell 

Be careful of over-sizing the system and compare your designed demand 
with similar operating facilities. 

Enerm efficient chillers 

Use a water-cooled chiller whenever possible instead of an air-cooled 
chiller. 
Use feed water to the desalination unit for cooling the chiller if it is 
available. 
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Use a sea-water-cooled chiller whenever it is pcrmittcd i f  a desalination 
unit i s  not available. 
110 not cx;~ggcratc in  the standby capacity. because this represents 

unusetl invcstmcnts. 
Absorption chillers arc not recommended unless they arc used as a part 
o f  a cogeneration systcm. 
For existing chillers, review thcir specific cncrgy consumption to find 
out the fcasihility ofchanging it. This usually proves feasible if the 
specific consumption is higher than 0.75 kWITK. 
I f  the existing chiller is air-cooled. changing i t  w i l l  have an average 
simple pay hack pcriod ofthrcc years. 
Usc a chiller that i s  cquippcd with sol1 startup hci l i ty as well as a high- 
cl3icicncy motor. 
For heating periods i t  is prclkrablc to use thc hot watcr jacket o f  a 

generation fi~cility. tlirough a heat exchanger, whcncvcr this is p)ssiblc. 

Coolinx towers 

l lsc a cooling towcr that is equipped with a variable spccd drive fan 
to opt imize i ts cncrgy consumption at pnrl load condit ion. 
('hcck thc qu;~lity ol'tllc p;~cking ~ilutcrial o f thc ccx)ling towcr as well 
;IS the ;~v;~il;thility o f  i t  mist cli~~iiti;ttor. 
linsurc propcr operation of the wntcr nor:/.lc to nchicvc propcr watcr 
, I~~ I I I~ /~ I~~ I I ,  

Monitor tllc w;\tcr quality ol'thc ccwli~rg towcr and cnsurc propcr water 
trcatlncnt. 
Monitor thc watcr quality o f thc  blow-down to avoid excessive or 

reduced hlow-down. 

w e d  w a m m p s  and pipina svstems 

Ensure propcr insulation of'the pipc cspccially thosc parts cxtcndcd 
in unconditioned areas. 
I t  is not recommended to extend the chilled watcr pipc close to the hot 
watcr pipes. 
Select suitable pipe diameters to ensure less pressure drop across the 
chilled water network. 
Sclcct suitably sizcd pumps to cnsurc thcir operation at or close to their 
bcst efficiency point. 
Use high-efficiency motors for the pump drivcrs. 

Air di.stribution ducts and outlets 

i:.nsurc propcr insulation o f  the air ducts cspccially thosc parts extending 
into unconditioned areas. 
I<nsurc minimum prcssure drop across the duct systcm. 
Ilnsurc minimum air lcak from the systcm through the selection o f  
suitable l i l t ing as well as propcr installation. 
ICnsurc properly sizcd and placed outlets. 
Properly s i x  the fans to cnsurc thcir operation at thcir bcst efficiency 
point. 
l lsc v i~ r i i~b lc  spccd control fbr the fans instead of tla~npcr control to 

L I C ~ ~ L L .  u v i t ~  iul)ie uir I low control strategy. 
I lsc high-cllicicncy motors li)r the lhn drivers. 
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Control and energy management systems 

Use energy management techniques including preset temperature with 
duty-cycling, optimum start and stop, and programrnablc time-scheduled 
operation. 
Reduce the peak demand of the chillers through using a load control 
scheme. 
Adjust the control of starting and shutting down units to ensure optimal 
loading of the unit to achieve the highest possible efficiency. 
Reduce infiltrated air through the usc of automatically operated air 
curtains and rotating doors. 
Use occupancy sensors in thc guest rooms. 
Use micro-switches attached to the windows and doors to stop the 

HVAC system when a window or a door is open more than a preset 
delay period. 
Use C02 sensors to optimize the quantity of thc frcsh air rather than 
a fixed setting for the fresh air damper. 
Check and re-tune the control system of the HVAC system on regular 
basis to avoid drift, false signals, and malfunction. 



A-7 High-Efficiency Lighting 

ighting represents around 40% of'clcctric energy consumption 
in hotels and resorts. In addition to its main function in 
providing light, lighting systems arc normally used for 
dccoration and signagc purposes. 

7-1 Lighting Systems 

A lighting systcm consists o f  
Lamps, which includcs both the bulbs as well as necessary ballasts; 
I..ixturcs, rcflcctors and luminaries; and 
A control system, which include swilchcs, sensors and dimmers. 

7-2 Types of [,amp Bulbs 

Several types of lamps arc available, includes the lamps dcscribcd bclow. 

An incandescent lamp consists of a tungsten wire lilamcnt on a suitable 
mount cncloscd in u glass bulb containing a gas or vacuum (for lanips 
bclow 40 W). Inci~ndcsccnt lamps have obvious advantages. which arc 
compact s i ~ c ,  low cost, easy hi~ndling and installiltion. i~nd suiubility for 
use with reflectors for conccntra~cd light beams. Their wurm light and 
excellent color rendition rcsult in their use for i~lniost cvcry lighting 
.tpplication. Thc :ntcrngc life for an it1candc::ccnt !amp i:; r~pproximatcly 
I000 hours of opcrution. 
light bcams. 'I"hcir warn1 light and cxccllcnl color rendition rcsult in their 
use lbr almost cvcry lighting application. 'l'hc uvcragc lilk for an 
incandescent lamp is approximately 1000 hours of' operation 
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Fluorescent Lamps 

Fluorescent lamps as a source for daylight 

A-7 High-Eficiency Lighting 

The fluorescent lamps create an arc between two electrodes in a glass 
tube filled with an atmosphere of low-pressure mercury vapor and inert 
gas. Light is produced by the phosphor coating on the inside of the glass, 
which is activated by the ultraviolet energy of the discharge. The average 
life for a fluorescent lamp is approximately 12,000 hours, although newer 
lamps are appearing with lives of up to 20,000 hours and even 24,000 
hours. 

I'hc most commonly used florescent lamps arc the 1.2 m 40 W lamps, 
with a light output of 2500-3000 lumcns, and 20 W lamps. A wide variety 
of energy-saver fluorescents have been developed over the last 10 years. 
The first generation lamp was a 36-Watt lamp. The second generation 
used improved phosphors to achieve a 15% reduction (34 W for a typical 
40 W lamp), with a light-output reduction of only 3%. The locally 
manufactured 36-Watt lamps in Egypt fall into this second category. 

Compact Fluorescent Lamps 

Thcsc lamps are designed small cnough and bright enough to replace 
incandescent lamps, often fitting into the existing fixture. These lamps 
are available in various wattages from 5 W to 18 W and provide savings 
of 65% to 75% compared to incandescent lamps of the same light output. 
Compact fluorescents combine small size, high efficiency, excellent 

color rendering, and long life. New fixtures and ballasts are being designed, 
and compact fluorescents can now satisfactorily perform in all incandescent 
lamp applications. 
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A-7 tligh-Ellicicncy Lighting 

Blended Mercurv Lamns 

Thcsc combine the operating principles of scvcral lamps: the mcrcury 
dischargc of high-prcssurc mcrcury lamps, the phosphorus coating of 
fluorescent lamps, and the resistance filament of incandescent lamps. 
The blended lamp has a low color tcmpcraturc, bright white light with 
good color rcndition, and a high power factor. Its lik of6000 hours is 
scvcral tilncs as long as the equivalent incandescent lamp, but only a 
fraction ofthe life of true high intensity discharge lamps. I t  sulrers from 
low efficacy, relatively short lifc, and relatively high cost. 

IIiwh Intensity Di.schurge (HID)  Lamps 

This includcs tlilrercnt types of lamps. 
Mcrcury Vapor l.amp: It is also called the high-pressure mercury lamp. 
The cllicacy of nicrcury vapor lamps is a maximum of only 63 lm/W 
and thcir lire cxpcctancy is 12,000 hours. 

Mctal t ltllidc I .amps: The main application of ~nctal halidc lanips is in 
sp)t lighting li)r large areas like parking lots and city ccnters where good 
color rcndition is important. Their lil'c expectancy is 12,000 to 20,000 
hours. Thcsc arc used cspcciolly in rcplilcing incandescent lamps in retail 
areas and othcr ilrcits where color rcndition is important, They have a 
shorter lili: (7500 hours) and i~ relatively high initial cost. 

Iligli Prc!:!:urc Sodiurn I.amp:; (III'S): I)uc to thcir high cflicacy (SO to 
140 Imn/W) they ;Ire coni~iionly used for public lighting ilnd flmdlighting. 
They ollen replace mcrcury vapor lumps. 1.arnp lifc is on the order of 
20.000 to 24.000 hours. Mctal halidc is usually still more cost-cffcctivc 
l i~r  good color rcndition. 

Low Pressure Sodium Lamps (LPS): 'The LPS lamp is the most efficient 
ol'thc common lamps, converting 35% of its cncrgy into visible light, 
and having efficacies as high as 180 lm/W. Its color rendering is vcry 
poor. Its light is a deep yellow, making colors vcry difficult to distinguish. 
Ncvcrthclcss. outdoor lighting applications are the most common sites 

of its application. I t  is available in ratings between 1 X W and 1x0 W. 
The lifc of LAPS lamps is approximately 18,000 hours. LPS lighting is 
attractive as an initial investment. 

Ballasts 

Lamp ballasts come in a wide variety of'dcsigns and capacities to 
correspond to the rangc of available lamps. They consume a certain 
amount of power, and can be characterized by their efficiency. Because 
ballasts consume in the rangc of 15 to 20% of the lamp wattage, they arc 
of interest in cncrgy-saving and high-efficiency lighting applications. 
Advances in ballast technology over the last I0 years have significantly 
improved thcir pcrli)rmancc and reduced thcir cncrgy consumption. 

7-3 Fixtures, Reflectors and 1,uminaries 

A good luminary has the following characteristics: 
I:ocuscs n majority of the lanip's light onto or into the urea to be l i t  
(i.c., i t  is cfficicnt). 
ivlit~ilnixcs both direct and indircct glare from the luminaries to the 
occupants ol'thc space. 
l:nsurcs that the lump docs not overheat, 
Mccts certain tnanulhcturing and per(i)rtna11ce standards. and 
Is appropriate to thc decor of the space. 



A-7 High-Efiiciency Lighting 

7-4 Lighting Control Systems 

A lighting control system can be as simple as onloff switches ranging up 
to an automatic control system with sensors, timers and dimmers. Light 
control could be zonal in nature or integrated as a compete system. Some 
of the major functions that can be included in a lighting control system 
are described below. 

Fixed power reduction: Reductions in power, and consequently in light 
levcl, may be desired due to over-dcsign of the lighting system. changcs 
in the use ot'a space, or to savc small amounts of power without the 
persons in the space noticing the light level reduction. 

Lumen depreciation compensation: When lighting is first installed, it 
often has a higher light output than necessary to compensate for lumen 
depreciation as the lamps age. The control systcm can reduce the output 
to avoid wasting energy, and gradually increase power over the life of 
the lamps. 

Daylight cornpcnsation: Power can be decreased to certain lighting 
circuits near day-lit areas to maintain adequate light levels according 
to an ambient light sensor. 

Time-of-day scheduling: Use of a timer allows control of different 
lighting circuits according to the use of the area. 

Demand biting: Power to certain lighting circuits can be reduced or 
cut off completely, depending on their priority, to avoid an electrical 
demand peak. 

Occupancy scheduling: Occupancy sensors can easily be integrated 
into an overall system to control small or large circuits with one or 
more sensors. 

The costs of lighting control systems vary widely, as do the options 
offered; it is difficult to compare different systems. Costs range from as 
low as US$100 per control relay for systems with simple switching and 
time program functions, to over US$250 per relay for more complete 
lighting control systems. 
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I.igh/ing Stundtrrds lnrtallation of Occupancy Senrorc 

Given: Number ol' lixturcs I h 
Lighting standards arc the levels of light or illunlination level in "Lux", Fixture wattage draw 44 watt 
which are sullicicnt to perform the required task. Energy will bc wastcd Time lights needed IS n~inu~cslhr 

Occupancy sensor cost 175 LI1 
if thc lighting lcvcl cxcccds thcsc standards. The rccommcndcd 0 crating hours 4.000 hrl  r 

illumination lcvcls for dilrcrcnt areas in a hotel business are presented 1llctrici1~ cosl 0.15 L.IV[WII 

in the following table. 

7-5 Factors for High-Efficiency Lighting Design 

Savings: lixrt~rc d n ~ w  x no. ~~I'lixli~rcs x lime lights 1111' x hours ol' 
operation x elcclricily cost 

0.044 kW1lixturc x I 0  lixlures x 0.75 x 4.000 hrlyr x 
1.1; 0.ISlkWh 

3 17 1.lilyr 

Elliciency is only one of many considerations in designing a lighting payback: Invcstn~u~~~lsi~vings- 1751(3 17 Llilyr) 0.0 years 

systcm. but it is certainly one of the most important. This section dcscribcs 
10 factors, many of thcm interrelated. which should bc rcvicwcd in the 
prc)ccss ol'dcsigning or re-designing any lighting systcm. lllicicncy is 
considered in each o f  the design factors discussed below. 

I ) Identification ofl.iyhting Kcqr~irctrrcnts 
2) (;cncral L-ocal and 'T'ask Lighting 
3) lJsc of ilaylight 
4) Room or Space ('haractcristics 
5 )  Types of l .amps 
6) (ilarc 
7) Selection ol'i.ight Fixture 
X )  Il~.la.ri~>r.;~~i,,n in light Output 
0 )  I.iyllting Switclring untl ('ontrol 
10) Inilitll vs. Opcrutiny ('ost . 

(iuitlelines ihr 1.ighling Illuminalion 
A r e a  I l luminat i~n l.cvel ( 1 . 1 1 ~ )  

I(t~ropc ,LISA 
('itiulatiun Areas. I ( H )  100-?OO 
('~~rridors 
5 .  ' . . . .Ilrs .~nd Escalators , 150 
K~r>ms and 'Toilets 150 
Shilving and Milkc-up ' 500 
I(111rut1cc llall JIM) 
I)i~lning Rooln 200 
Kilchcns 500 
S~~rrt~i~~alit~ps NIA 
I'i~rhing 1,ots NI A 
Sl111ps. Sttrrcs ilntl 

I.xhihitinn srcus: 
( 'c~~~vnrt~untll Shops 100 
S~lllscrvicc Sllops 500 
Sulrni~ttrkcls 750 
Sllllwr~l~lllls 500 

200-500 
' COO. 1000 
500. I ooo 
500- 1000 
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Replace 60-W Incandescent with 11-W Fluorescent 

Given: incandescent wattage 60 watts 
Fluorescent wattage 15 watts 
incandescent lumens 920 lumens 
Fluorescent lumens 900 lumens 
I I-W fluorescent cost LE 32 
Operating hours 4,000 hriyr 
Electricity cost LE 0. I5/kWh 

Savings - (Incand. Watts fluor. WdttS) x hours of opration 
x electricity cost 

(0.060 kW 0.015 kW) x4.000 hr!yr x 1.E O15!kWh 
= 27 I.F!yr 

Payback. Investment~sav~ngs = LE 32!(LE 27iyr) =1.2 year I 

I Replace Blended Mercury with High Pressure Sodiun~ I 
Given: blended Mercury 250 watts 
HPS wattage draw 175 watts (Nominal 150 watts) 
Blended mercury lumens 5500 lumens 
HPS lumens 13500 lurnens 
HPS fixture cost 228 LE 
Operating hours 4,000 hrlyr 
Electricicy cost 0.15 LElkWh 
Replacement rate 2 blended mercury by 1 HPS 

I Savings: (blended mercury draw - HPS draw) x 
hours of operation x 

elec. cost 
((0.250 kwllarnp x 2 lamps) - 0.175 k ~ )  x 4,000 hrlyr x LE 0.15lkWh 

-LE 195iyr 

I Payback: Investment/savings = LE 228l(LE 195iyr) =1.2 years 

7-6 Guidelines for Energy Conservation in Lighting 

Reduce Generul Liphting 

Regularly measure light levels, and reduce them to the minimum 

required by removing lamps or fixtures, or using lower-output lamps. 
Reduce artificial lighting to the extent that natural light is available. 
Use task lighting to increase light levels where needed locally; reduce 
general lighting if task lighting is used. 
Lower the mounting height of lamps to permit the use of lower-output 
lamps. 
Clean lamps and luminaries regularly to maintain light levels, or even 
to permit use of lower-output lamps. 
Paint walls, ceilings, and other reflecting surfaces with white or other 
light colors to maintain light levels, or even to permit the use of lower- 
output lamps. 
Disconnect ballasts where lights have been eliminated, or where bumed- 
out lamps will not be replaced. 
Set up group re-lamping programs. 

Reduce or Control Extraneous or Unnecessurv Lighting 

Turn off lights when not in use; mount a campaign for everyone to 
turn off lights when not in use. 
Rewire light switches to allow more localized control of lighting. 
Rewire light switches to allow more than one level of lighting in a 
given area. 
Install timers or timer switches in little-used areas. 

Use occupancy sensors in areas not permanently occupied to ensure 
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A-7 High-Efficiency Lighting 

lighting only when persons arc present. 
Use photocells to control exterior lighting. 
lJsc natural light: install skylights or windows and keep them clean. 
Eliminate lights that serve little or no purpose, such as those above 
high storage stacks or shelves or in unused corners of stockroams. 
Install an ;tutomatcd lighting control system. 

Use Hivh-Eficiencv Livhfinv Euui~menr (Refrot2 or New Con.sfrucCon.j 

Use higher-efficiency, lower-wattage lamps in existing fixtures. 
Convert to more cflicicnt light sources (c.g.. fluorescent, metal halide, 
sodium vapor). 

* Use high-cllicicncy or electronic ballasts instead of common 
electromagnetic ballasts. 
Use high-cllicicncy luminaries, such as mirrorired reflectors or thermally 
controlled lixtures, to reduce wattage or number ol' lamps used. 
I{litninatc inefficient lamps from hotel stocks or ordering forms. 

Use a life cycle cost comparison whcn sclccting lamps and luminaries, 
or whcn designing lighting systems for new construction. 
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A-8 High-Efficiency Steam and Hot Water Systems 

team boilers are used to generate steam, which is usually 
used in the laundry and sometimes in the HVAC system for 
either heating or humidity control and can be used for the 
heating the swimming pool. Also, steam could be used to 

generate domestic hot water using steadwater heat exchangers. Hot 
water heaters can be used to generate domestic hot water or for heating 
as well as humidity control purposes. 

8-1 Steam Systems 
A steam system usually consists of a steam boiler(s), steam distribution 
system, heat exchangers, and condensate return system. All the steam 
system components should be properly thermally insulated. 

Steam Boiler 

A steam boiler is used to generate steam necessary for different thermal 
demands such as laundry and hot water necessary for heating, humidity 
control, and domestic use. Boilers should be properly sized for the steam 
load. 

Steam Distribution Svstem 

The steam distribution system is the piping system that connects the 
boilers where the steam is generated to the demand sites. The system 
usually consists of the steam header, main branches, and connecting 
pipes. Also the system is equipped with valves for control. 
The system should also be optimally routed to reduce the necessary pipe 

length to the minimum. 
Pipe connections should be properly selected as well as the gasket material. 

Proper supports should be selected to support the pipes. 

Insulation of the steam piping system is crucial to efficient operation. 
Proper insulation material as well as the proper thickness is important. 

The system should be equipped with a properly located drain point to 
bleed the condensates that form in the system. 

Heat Exchan~ers 

Heat exchangers are those apparatus that are used for transferring heat 
from one medium to another. One type is the steamihot water heat 
exchanger, where stcam is uscd to hcat thc watcr to produce hot water. 
The external surface of a heat exchanger should be thermally insulated 
to ensure minimum heat loss. Also it should be properly sized to ensure 
its satisfactory operation as well as minimum pressure drop for the flow. 
Selecting equipment for its effectiveness is crucial to ensure proper 
operation as well as economical costs. 
The heat transfer surfaces of a heat exchanger should be kept clean to 
ensurc its efficient operation. 
Selection of the material for the heat transfer surfaces of a heat exchanger 
should have the highest possible heat transfer coefficient as well as the 
ability to resist corrosion. 

Condensate Return Svstem 

The condensate return system is the system that collects the condensed 
steam and forwards it back to the boiler. It is important because it saves 
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- 

the cncrgy that was necessary to preheat the make-up watcr i f the 
condensate return systcm docs not exist. Also it rcuscs the condensed 
watcr, which i s  highly pure and consequently saves both watcr and 
chemicals that arc uscd in watcr treatment. 

8-2 Hot  Watcr Systems 

A hot wiitcr systcm may rely on a stcam boiler to generate steam, which 
i s  uscd to heat watcr in  a stcamlwater heat exchanger, or i t may consist 
o f  a fuel-fired or clcctric watcr hcatcr. From the cncrgy point o f  view, 
using an clcctric watcr hcatcr i s  completely unfavorable due to i ts  higher 
operating cost compared with the fuel-fired heaters. 

A hot watcr circulating pump is usually uscd for a domestic hot watcr 
nctwork to ensure availability of hot watcr as soon as the guest opens his 
tap and to pressurize the hot watcr nctwork. To rcducc the cncrgy 
consumed by this pump, i t  i s  important to install the main hot watcr tank 
as closc 21.5 possible to the guest rooms to rcducc the length ofthc nctwork. 

8-3 Waste I l e a l  Hccovcry 

In  resorts whcrc a self gc~icr i~t ion f i~ci l i ty i s  avi~ilablc. hot watcr as well 
as stcitm can hc gcncratcd using recovered heat from the generator. 

Steam can nlsc~ he gcncrutcd using the hcilt rccovcrcct from the cxhaust 
rises of thc tlicscl cnyinc. 'I'his can he tlonc using cq in t t  r x h ; ~ ~ ~ c t  hrnt 
recovery stcilln gcncrator ( l i l< I IKS( i ) .  'I'his ilrritngcrncnt i s  culled 
cogcncnltion whcrc heat energy in the limn ol'hot wutcr and stciim arc 
produced in i\tl(iition to thc electricity gcncratcd. This arrangement, 
provitling the avi~ilability ofthc generation lilcility, has a simplc pay back 



A-8 High-Efficiency Steam and Hot Water Systems 
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period of three to four years. 8-5 Guide for Energy Conservation in Steam and Hot Water Systems 
Also during summer, heat can be recovered from the chillers to preheat Increase Boiler Efficiency 
domestic hot water. This will reduce the energy consumed in heating Ensure Proper Insulation 
water. Accordingly, the chillers will be used to provide simultaneously Reduce Boiler Load 
chilled as well as hot water. 

Improve efficiency of Hot Water System 

8-4 Use of Solar Heating Use Waste Heat Recovery 

The Red Sea Coast enjoys high solar radiation sufficient to operate solar 
heaters. The standard activc solar hcating system consists of a solar 
collector, hot watcr storage tank, and electric heatcr to compensate for 
times of high demand and availability of solar heated water. The average 
portion of hot water generated using electricity is around 30% of the total 
hot water produced. 

The cost of heating 1 m3 of water to 60oC using electricity is 9.34 L.E. 
considering the prevailing cost of diesel-generated electricity. The 
equivalent cost using a fuel-fired watcr heater is 1.55 L.E. Therefore, 
it is recommended that the solar heating system be integrated with a fuel- 
fired system rather than an electrical systcm. This integration will have 
a higher initial cost due to the extensive plumbing work, however it has 
it definite energy and cost savings. 

It is also important to mention that since solar heating relies on many 
solar collectors (distributed system) it is very suitable for resorts that 
have a dispersed structure such as separate, attached or detached chalets. 
This is because the heaters can be installed as close as possible to the 

demand sites, which reduces heat loss and the need for circulating pumps. 
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A-9 Energy EMciency Benchmarking for  Hotels and Resorts 

9-1 Energy Benchmarklng 

ncrgy hcnchniarks represent the cnergy consumption norms 
of the hest practice in the industry. They arc used as a point 
of rcfcrcncc to evaluate the performance of a specific hotcl 
regarding its cncrgy use. The dilkrcncc between the existing 

cncrgy consumption indicators and the benchmark values rcprcsents a 
potential cncrgy savings in the facility under concern. Therefore, having 
a set of bcnchtnarks is of great importance to improve cncrgy efficiency 
in the hotel industry. 

Bcforc bcncliniarks can be set for hotels, appropriate performance 
indicators of cncrgy efficiency that arc widcly applied across the industry 
must he cstahlishcd. Idcally, thcsc indicators should normalize the energy 
pcrformancc of a hotcl for variables beyond the control of the cncrgy 
manager, such as the size or ltxatioti ofthc hotcl or the number of guests. 
Indicators cxprcsscd in cost terms arc of little hcncfit bccausc thcy mix 

the changes in cncrgy prices with consumption. 

The tiiost widely accepted energy hcnchtnarks in the hotcl industry arc 
cncrgy constt~ncd per room (MJIroom). cncrgy consumcd per square 
nictcr ofIl(n~r itrca (MJltnZ), cncrgy consumed hy fi~cd covcr (MJIlbod 
covcr), i~nd c~lcrgy consumed per guest (MJIgucst), The last indicator 
considers the itnpact of occupancy lcvcl on cncrgy consumption. 

Accortling to the Al'li(' report, Institutionalization of a Henchmarking 
System for 1)ata on the 1;ncrgy Use in C'otttt~~erciul utrd ln.sli/tttionul 

Ruildings, an average cncrgy intensity of around 1,250 MJIm2 has been 
mcasurcd for a group of 158 hotcls in the United States. Also an average 
intensity of around 1,070 MJImZ, 1,400 MJIm2, and 1,250 MJImZ were 
fbund for smaller groups of hotels in I long Kong, Singapore, and Chinese 
Taipei, respectively. 

9-2 Parameters Affecting Energy Consumption 

'ljlpc of hotel 
Hotel elassilication 
I lotcl capacity 
Hotel occupancy 
Laundry 
Water consumption 

9-3 Internal Benchmarking 

I t  is important for each hotcl to dcvclop an internal benchmarking system 
that relics on recording cncrgy consumption for several years. By 
comparing its current cncrgy consumption with its specific benchmarks. 
a hotcl can dcvclop a picture of how its performance compares with their 
mcasurcd best practice. Also it is important for the hotel management 
to install nictcrs at tlilTcrcnt parts ofthc hotel li)r clcctricity. fucl and 
water consumption to have cncrgy itidicators for certain arcas or activities 
such as the restaurants. reception urea. or laundry. 

Illirytl. ( '.N.. Mixtn. Wit.. ulwl Shilrp. 'I: I~rstittttitnnli/i~tion ol's Hmdinwrkiny Syslclr~ 
Ibr I)ou t ~ t i  tlie 1:ncrgy llsc ill ( ' ~~n~r~~c rc iu l  nnd Industrial I3uildiayh. tian~~lulu. Asiu- 
I'ac~lic Sustainuhlc I ) F V C I ~ ~ ~ I I I ~ I I I  C'ct~tcr liitst-West ('ctlkr li~rAI'l.:<': llW. 
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B-1 Landscape Architecture and Sustainable Development: 
A Conceptual Framework 

1-1 Defining 1,andscape Architecture 

his Sourccbook assists tho% involved in tourism development 
in Egypt by enabling them to work more cffcctivcly with 
landscape architccts. Landscapc architccturc is the design 
and planning profession that applies both science and art to 

achieve the best use of the land. This diversified knowledge is essential 
for meeting the challenges of booming resort arcas along the Red Sea. 
Unfortunately, people perceive landscape architecture erroneously as 
limited to decorating the exterior spaces with ornamental plants. This 
is false and confi~scs the profession of landscape architccturc with 
"Ilorticulti~rc Sciences". 

Ihc  Tourism Ilcvclopmcnt Authority (TIM) is publishing this Sourcebook 
to hiyhliglit the need for lundscapc architecture in tourism dcvclopmcnt 
and to share its practical experience. Tourists arc attracted to a vacation 
destination by the clcmcnts ofthe lnndscapc, the architcctuml chnractcr. 
and by the it,i;rgc ol'lhc region. 'Tl)crcli)rc. cxpcricnccd developers rely 
on hoth: li~~itlsci~pc tlcsiyn ilnd on arcl~itccturc to tlclinc u spcciul thcnic 
li)l /l~cit J ) I I I ~ C L ~ >  SILI~ I I  ~ I I C  hi~itiiliiig to thc end ol'thc dcvclopmrnt 
process. 
'Ihroughout thc process lilndscupc architccts stress thc cnhanccmcnt of 
the nuturil cnvironmcnt by i~ssigning land uses, inunipulatiny landl'or~ns. 
Itxating outtltw~r ilctivitics, ant1 preserving ecosystems. Their ksks include 
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B-I Landscape Architecture and Sustainable Development: A Conceptual Framework 

designing driveways, walkways, bicycle and walking paths, horse back 
riding trails, steps, ramps, outdoor lighting, outdoor seating, planting 
schemes, water features, railings, signs, walls, fences, outdoor structures, 
roof gardens, public parks, and outdoor sport fields. 

Landscape architecture is the art of improving people's 

use and experience of outdoor spaces. 

Source: John Simonds, 1961. 

1-2 Landscape Architecture Specializations 

Since the environmental movement of thc 1970s, thc realm of landscape 
architccturc has diversified considct-ahly, and therefore, landscape architects 
have expanded their professional activities. The emerging tl-cnd toward 
specialization in the practice of this field continues in response to the 
new challenges of information technology, industrialization, and 
urbanization. The variations of landscape architectural practice are 
particularly useful for tourism developments; however, each of these 
variations is actually a distinct field of knowledge and requires a specialized 
set of skills. Today, the market growth demands three clearly definable 
yet related types of landscape architecture specializations including: 
- Landscape Analysis and Evaluation 
- Landscape Master Planning 
- Detailed Landscape Design 

Landscape analysis and evaluation is a level of practice that deals with 
large regions, has a strong ecological base, examines visual and cultural 
resources, requires a team approach, and produces land suitability maps, 
land use plans, resource analysis and synthesis, and development policies. 
Landscape master planning builds upon the landscape analysis and 
evaluation stage and involves: preparing a comprehensive set of site 
inventory and analysis maps, outlining a preliminary program, preparing 
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B-1 Landscape Arch~tecture and Susta~nable Development. A Conceptual Framework 

1-4 Phases of the Landscape Development Process 

Today, land development has reached new levels of sophistication in 
construction techniques, marketing and sales concepts, managerial and 
administrative approaches, and imaginative ways to finance project costs. 
More significantly, for the first time, a development team was brought 
together with the landscape architect included as a key member. The 
Landscape Architect popularized an ecological design process parallel 
to the land development process, which coincides with the concern for 
the Red Sea coast's natural and cultural heritage and includes six phases: 
Commission, Inventory, Analysis, Design, Constn~ction, and Operation. 
Professional agreements can be verbal (but preferably written in the form 
of a letter) or a standard contract. Generally, the commission phase has 
many functions. These include: 

Identifying clients and users, 
Outlining objectives, 
Determining location, 
Scheduling timetable, 
Clarifying responsibilities, 

I The Landscape Development Process 
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Projecting a budget. and 
Stating thc expected output. 

The inventory phase involves a systematic data collection procedure 
which includcs a topographic survey, aerial photos, cnvironmental 
rcsourccs, and observations/ interviews. The data arc nsscmblcd under 
Sour headings: 

Physiographic 
Natural ccosystcms 
Cultural rcsourccs 
Visual rcsourccs 

The analysis phesc generates Sour studies including: 
Site Analysis 
User analysis 
Program analysis 
Zoning & rcgillations analysis 

The ilcsign phase occasionally is called "synthesis" a~ id  involves various 
steps including: 
I .  1,ilntl c a p ~ ~ b i l i ~ y  & liintl suililhility analysis. antllor a land usc map 
2. Schematics 
3. Cost cstimitlcs 
4. ('ompering concepts 
5 .  Ilcsign dcvclopmcnt 
6. I:nvirontiic~ital impac~s 

'I'lie li~lltlhcitlic colihlructi(~n dt~cunienl i s  tlic fool thaf cnsurus the 

(Icsigli tc.11111 l l l i ~ t  tl~cir iilci~s ilrc. ~ ( ~ t i i t i i i ~ ~ i i c i t l d  li~lly to lhc co~itristor 

who is itiiplcrnctiting the projcct. 
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The construction phase consists of contract document preparation including: 
Layout Plan 
Grading Plan 
Utility Layout 
Roadway Profiles 
Planting Plan 
Site Details 
Outdoor Furniture 
Irrigatiun Plar~ 
Lighting Plan 
Landscape Specifications 
Bid Procedures 

Other steps may include bidding, contract award, and supervision of 
construction. The operation phase focuses on producing efficient 
management and maintenance plans plus yearly operation guidclines for 
the following items: 

Irrigation systems 
Soils and topsoil 
Fertilizers 
Turf areas 
Planting areas 
Pruning 
Plant diseases 
Pest control 
Street furniture 
Outdoor lighting 
Grounds security 

1-5 The Criteria of Sustainable Landscape Architecture 

A sustainable landscape architecture project is one that keeps the carrying 
capacity of the surrounding ecosystems from adversary intervention, 
resources depletion, or habitats degradation. Specifically, a landscape 
development project is considered environmentally sustainable when it: 

Locates suitable sites for outdoor activities, 
Locates different facilitics sensitively to capitalize on existing 
opportunities, 
Locates different facilities sensitively to avoid existing constraints, 
Maintains or improves the carrying capacity of different ecosystems 
on the site, 
Preserves unique areas that are capable for particular uses 
(agriculture lands; wetlands; mangroves; coral reefs; or wildlife 
habitat; etc.), 
Minimizes the probability of adverse environmental impacts, 
Mitigates unavoidable environmental impacts, 
Takes advantage of native plants, scenic views, and all natural 
features, 
Emphasizes the issue of sustainability, 
Promotes long-term value systems, 
Stresses a holistic approach to development, 
Encourages a comprehensive cost-benefit analysis, and 
Emphasizes policy incentives. 
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Reducing consumption of non-renewable resources; 
Protecting and conserving natural resources; 
Using energy efficiently; and 
Preserving visually, historically, and culturally important sites. 

1-7 Learning from "Best Practices" 

Best practiccs studies in landscape architecture represent a database of 
case studies that should grow over the years and could ultimately become 
a useful tool for policy makers, government officials, professional 
consultants, and potential investors. 
Best practiccs are used for: 

promoting productive partnerships and technical cooperation 
between TDA, the Red Sea Municipalities, consultants, and 
investors; - training and educating employees and managers of tourism 
facilities; 
allowing other regions and other developers to adapt validated 
experiences in future projects; 
analyzing current trends in landscape planning, design, construction, 
and maintenance; 
developing awareness of specific issues related to the Red Sea 
coast; 
networking people and organizations involved in tourism 
development of similar type, size, or climate; 
improving capacity-building in the field of landscape architecture 
and its related industries; and 
adjusting various policies that affect the landscape architecture 
contribution to tourism projects. 
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Plant sciences 
Wildlife management 
Soils and geology 
Physiography 
Meteorology 
Hydrology 
Marine sciences 
Systems ecology 

Thc final product of their work includcs one or more of the following: 
Environmental inventory 
Opportunities and constraint map 
Land capability/suitability maps 
Environmental impacts assessment 
Land use plan 
Facility planning study 
Site selection study 
Analysis and cvaluation of unique ecosystcms 
Sociocconomic and cultural values 

B-2 Types of Landscape Architecture Specialization 
-- 

2-2 Landscape Master Planning 

Landscape master planning builds upon the "Landscape Analysis and 
Evaluation" studies. Landscape planners apply a process that helps them 
sort data, generate analysis, determine synthesis, and produce alternative 
solutions. Although the process remains the same, the design expression 
varies according to the landscape character. 

A landscape master plan is a long-range, comprehcnsive diagram illustrating 
the developrncnt upon completion of all projects and should: 

assign diffel-ent land uses to capable zones; 
create logical relationships between buildings, and outdoor 
activities; 
allocate adequate space to each outdoor activity; 
site structures according to their functions and relative importance; 
and 
conserve the ecological, visual, and physical resources. 

Many factors influence the landscape master plan of tourism projects 
along the Red Sea in general. These are: 

Thc clicnt is nature-oriented. 
The landscape features are established (the sea, the mountains, 
the desert, and the sky). 
Land area is plentiful. 
Flat coast offers minimum planning restrictions. 
Level lands are flexible since its approach is not dictated by 
topography. 
Extensive opportunities to explore property boundaries exist. 
Open view is abundant and is dominated by the dome of the sky. 
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B-2 Types of Landscape Architecture Specialization 

Detailed landscape design involves the coordinarion 
of buildings, circulation systems, outdoor spaces, and 

landscape amenities. 

2-3 Detailed Landscape Design 

Detailed landscape design deals with the search for forms that satisfy the 
project's program. It involves three elements: the pattern of outdoor 
activities, the pattern of outdoor circulation, and the suitable forms that 
support both patterns. I t  is the stage when the designer gives specific 
quality to the diagrammatic spaces suggested in the master plan. The 
detailed landscape design includes four tasks: 

Selection and placcment of plant materials. 
Selection and placement of pav~ng mater~als. 
Design and placement of outdoor lighting fixtures, structures, street 
furniture, signs, fountains. sculptures, fences, gates and walls. 
Design outdoor spaces such as parking lots, roof terraces, amphitheaters, 
waterfront walkways, outdoor plazas, and trails. 

The final product of the detailed landscape design phase further develops 
further the landscape master plan by showing essential dimensions and 
materials, property line and adjoining highway, outside walls of the 
buildings, site elements, utilities, paved areas, vegetation, pavement 
materials and patterns, walls, fences, steps and other structures, proposed 
plants, water fountains and pools, outdoor lighting, rocks, sculptures, 
and other furniture and planter boxes. 
Best oractices in detailed landscape design stress preparing a program 
for every space; responding to the users and the site analysis; maximizing 
the use of prepared sand; local stones and desert plants; minimizing the 
use of grass areas; and adopting a maintenance schedule. A qualified 
person who prepares a detailed landscape design document should have 
a good education, training, experience, familiarity with the project, and 
patience to explore alternative solutions. 
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B-3 The Challenges of Landscape Analysis and Evaluation 

3-1 Site Selection Cr i ter ia  for Beaches 

itc sclcction is bascd on idcntilLing the opportunities and 
constraints of an area of land and begins with a complete 
program. I t  may li)llow either o f  two alternative scenarios: 
First, the investor may propose a dcvclopmcnt for a specific 

site, which he owns or w i l l  buy. The landscape architect, bascd on his 
site analysis may approvc the selection, reject it, or approve i t  with 
conditions. Second. the investor may have a program in mind and request 
his landscape consultant to l ind an appropriate piece o f  land that mccts 
the rcquirctl program. 

tlcachcs require space to provide l i)r the uscrs and protcct the natural 
cnvironnicnt. The beach should i~ccon~n~odatc  ;ireas fbr crossovers, 
setbacks, scrviccs. and access to the shorclinc li)r al l  uscrs without 
surpassing its carrying capacity. I lcavi ly used bcaclrcs should not he 
located near coral reefs or susceptible ni~tural resources. 'l'o protcct view 
sheds and avoid water, air. ;~nd noisc pollution, hcachcs must hc distimccd 
fiom industri;~l harhors. husy roads, honl tralfic. marinas, and pollution 
soLIrccs. 

I:;~clors that irillucncc the sclcction o f  n site for ;I hcilclr include: sun 
exposure, wiilcr quality, s;llinity level, water tcmpcralurc. wiltcr depth. 
hc;slr soils. ~iricro-clicnutc. hcuch erosion. iicccssibility, duncs conditions. 
coastill l lor i~. water circul i~~ion, surrounding lund use, and bci~ch slope. 
'li)day. sclccting a suitahlc site fi)r hcechcs muy ilpply new techniques 
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for coastal zone planning, including: remote sensing and satellite imagery, 
aqualung diving, laboratory simulation, and 3D modeling. 
Best practices in beach planning include: preparing a master plan for thc 
beach, establishing setback lines, protecting vegetative cover along the 
beach, monitoring beach erosion, re-nourishing eroded beaches, and 
establishing beach carrying capacity. 

3-2 Site Selection Criteria for Marina Facilities 

Marina facilities shouM be houghtfully laid out and 

carefully planned since they tend to anract a variety 

of land uses and sewim. 

TDA ficld investigations concludcd that only a few places along the Red 
Sea coast are suitable for building marinas and related facilities. Its 
previous studies addressed the issues of designing and constructing the 
marine structures. This Sourcebook deals briefly with the characteristics 
of sites that are suitable for marina development. The sitc selection criteria 
of marina facilities include the following factors: 

Navigable waters with no obstructions from rocky islands, coral reefs, 
etc. 
Adequate water depth. 
Minimal tidal influence. 
Adequate foundation material of both land and water. 
Natural shelter to protect from rough waves and wakes. 
Adequate waterfront to allow easy access of boats. 
Close proximity to existing roads. 
Minimum effect of water currents. 
Connection to roadways that can handle traffic and boat trails. 

Sufficient land area to accommodate related facilities. 
Eventually, small boat use is expected to increase and become an even 
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more popular rccrcation activity than others along the Red Sea as costs 
of boats go down. As potential boat users see launching Loncs and boat 
xrvicc areas dcvclop, they will bc cncounged to engage in this rccrcation. 
Those who arc not will most likely become involved in fishing. As a 
rcsult, clustering fishing picrs with boat launching facilities and boat 
mooring picrs is now considered a gotd practice. Boat launching facilities 
refcr to thcsc primary support facilities as appropriate for boat launch 
areas and include parking, trailer storage and ramps. Fishing picrs refcr 
to bridge-like structures reaching from the shorc into the water. They 
providc easy access for fishcrmcn to dccpcr water close to shorc. Boat 
mooring picrs rcfcr to shorc Sacilitics for short term, watcr-related visits 
to the shorc. I3ccausc marinas vary greatly in thcir design. function, 
location, and capacity, it is difficult to conclude which best practice can 
apply to all types of marmas. 

3-3 Site selection Criteria for Outdoor Rccrcatlon Spaces 

Successful oi~tdoor recreation spaces rcsult liom knowledge of various 
Fields such as dcsign. planning, i~nd behavioral sciences. These liclds 
providc nltcrnativcs for using lcisurc time, space. energy, and moncy. 
Rccrcational arcas arc classified uccording to thcir scope. size. client. or 
locslion including: 

('hildren's Play Lot: '/t acrc to one acrc 
('luster I'l;~yground: 3 to 10 ncrcs 
Village Park: I5 to 25 acres 
Tourism ('ctitcr Hccrcation ('omplcx: 100 to 150 ucrcs 
Natural I(11vironmcnt Area: 5 acrcs minimum 
Ninc-llolc (;elf C'oursc: 75 ucrcs [or 150 acres for I X  holes] 
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The visual survey of a site can be carried out in different ways. 

One method is to sketch or photograph different ways. One method is 

to sketch or photognph different directions of the site to record a number 

of significant views from a specific vantage point. The view wheel is 

another method where a three hundred and sixty degree view wheel is prcpared 

by patching a series of panordmic photographs together. 

a Campground: 90 to 120 units per area 
Outdoor physical recreation areas in a typical resort serve three types of 
activities: water sports, competitive land sports, and moving sports such 
as walking, hiking, bicycling, horseback riding, and mountain climbing. 

Best practices in designing outdoor recreation areas include: 
1. Children play lots should be located within walking distance of guest. 
2. Night lighting of outdoor facilities is a necessity since it extends the 

use through the cvcning and reduces vandalism and accidents. 
3. The landscape programs of thesc areas should aim at attracting the 

visitors to participate in a variety of recreation, education, and cultural 
activities. 

4. The programs should ensure a balance between: 
Outdoor recreation and indoor recreation; 
Physical active recreation and passive recreation; 
Social activities and quiet areas; 
Individual sports and team sports; 
Children's games and older youth and adults; 
Participant involvement experience and spectator involvement games; 
Water recreation and land recreation; 
Organized sports and unstructured recreation; 
Winter activities and summer activities; and 
Daytime activities and evening activities. 

3-4 Methods of Visual Resources Management 

Today, most tourism developments require a detailed visual analysis. The 
Red Sea coast from Safaga to Shelatin contains rich visual resources that 
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should bc surveyed, recorded, analyted, and evaluated bcforc any further 
dcvclopmcnts arc planned or implcmcntcd. A landscape architcct who 
specializes in visual resource asscssmcnt should bc included in the tram 
who will prepare this study for each geographic sector. Based on such 
a study, TDA can proceed with conlidcncc on encouraging tourism growth 
while preserving and enhancing the visual characteristics and scenic 
qualities of the region. 
The rcccnt Visual Rcsourccs Managcmcnt (VKM) mcthods and techniques 
used by U.S. Agencies arc especially helpful to tourism planners. TDA 
has the choice among four primary approaches of visual assessment. 
Any of'thcsc approaches arc cli'cctrvc in assessing the visual resources 
o f  the Red Sca coast. Thcsc approaches arc: a )  the psychophysical, U) 
the expert, ac) the cognitive, and d) the expcricntial. 

a )  Thc I'sychophysical Approach li)cuscson surveying the tonrists' 
prcfcrcncc of spccific qualities and clcmcnts of the surrounding 
sccncry including the panoramic lt~ntlscapcs. fcnturc landscupcs, 
cncloscd lsnilscapcs, focal landscapes, canopied lundscapcs. detail 
landscapes. ilnd cpl lcmcr;~l  (o r  short l ived)  landscapes. 

h) The 1:xpcrl Approish dcpnds  on the evaluation ofthc visunl qualities 
by trained cxpcrts whose h;~ckground incorporates dcsign and 
C I I V ~ ~ O I I I I I C I I ~ ~ I ~  studies. 

c) Thc ('og~litivc Approach ctriplinsi~cs human incatling asstriated with 
lalitlscepc propcrtics. 

tl) 'l'hc l:xpcric~~tiul Approitcl~ strcsscs public pitrticiputio~~ us i t  consitlcrs 
la~ldscapc vslucs hascd on intcri~ction of visitors with the landscapc. 
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4-1 Programming the Outdoor Spaces 

ccording to TDA regulations, 80% of the land area used 
for tourism projects should remain open spaces. Buildings 
and light structures cover the other 20%. This large outdoor 
area represents major investment. Since tourists do not swim, 

dive. as sunbathe all day, the need exists for a variety of outdoor activities 
to occupy their timc, and that rcqulres prcplanning. 

Some tourism projects function poorly, and their open spaces discourage 
visitors' use. Experts believe that a root failure of projects lies in their 
poor programs. A landscape architecture program is a written and graphic 
document that records client needs and gives essential instructions to the 
design, implementation, and operation teams of the project. It ensures 
the quality of the outdoor living experience and the efficiency of the day- 
to-day operation. A good landscape program should: 

List the expected activities, by whom, and with what purpose; 
Propose a number of placcs whcrc physical form and human activity 
are ideally associated; 
Specify the intensity and timing of use; 
Determine desirable connections; 
Synthesize the views of developers, managers, users, and designers; 
and 
Coordinate with the architectural program. 

4-2 Planning the Outdoor Circulation System 

A primary criterion for a pleasant resort area is a successful circulation 
system. The success of circulation systems depends on safety, efficiency, 
amenity, and cost. Roads, bikeways, and pedestrian trails are the means 
of circulation within tourism developments. When they are well thought 
out, they improve the project's functional efficiency and social life by 
providing: 

Space for waiting, socializing, entertaining; 
Location of utilities; 
Nctwork of safety services; 
Visual orientation; and 
A resort identity, charactcr, and theme. 

Since walking is the most frequent means of movement within a tourism 
center, the landscape architect should note that: 

most places are seen by the pedestrians, 
most viewing are from eye level, 
speed and line of movement influcnce the level of details noticed, 
pedestrians are sensitive to thc texture of their path and are conscious 
of distances, and 
pedestrian flow may be induced, arrested, divided, pooled, channeled, 
directed, diverted, or accelerated by detailed landscape design. 

Best practices in circulation system design include: 
using an interdisciplinary team approach to system design and planning; 
providing a hierarchy of streets, bikeways, and trails. 
focusing on safety and amenity while planning the alignments; 
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grounds, fishing areas, beaches, canoeing area, rowing areas, tot lots, 
outdoor cafes and restaurants, private gardens, golf courses, swimming 
pools, rock climbing sites, parks, marinas, terraces, roof gardens, plazas, 
amphitheaters, sports fields, boardwalks, and hiking. Also, biking, 
horseback riding, jogging, and fitness trails. 

Aprimary criterion ofdesigning a successful outdoor room is to 

maximize its interaction with surrounding landscape amenities. 

Outdoor spaces should provide the tourists with certain human experiences 
including: 

a free choice of activity, 
an opportunity to relax. 
a change to engage in physical activities, 
a possibility to build new fricndships, 
an opportunity to learn about nature, and 
a chance to experience new lifestyles. 

Best practices in designing outdoor spaces include: 
defining the boundaries; 
providing protection from thc climate; 
let the site character suggest thc design concept; 
consider the views from inside it, as well as from the outside; 
plan for the inevitable seasonal change; 
design for daily cycles; 
provide focal point for orientation; 
develop comprehensive program for each space; and 
plan the entrances and approaches with care. 

-. . - 55 
B- Landscape Architecture 





B-5 Best Practices in Detailed Landscape Design 
.. .- . 

A large vocabulary of paving types, 
colors, textures, and patterns exist. 

a Use multi-story building; 
Break the large flat use area into several smaller ones; 
Change building orientations and the site configuration; 
Regroup small land parcels by applying incentive zoning, such as 
Planned Unit Development (PUD) to allow investors land development 
options, while still protecting the unique natural amenities of the site. 

5-2. Paving 

Comfortable and bcautihl paving can make walking all enjoyable 
experience. Therefore, an important task in preparing dctailed landscape 

design is selecting outdoor paving materials. Selecting a specific paving 
should result from careful study and knowledge of materials since it can 
influence pedestrians in many ways: a) it can guide the movements; B) 
it can channel the direction of pedestrians; it can prevent or discourage 
their encroachment on certain areas, or it can slow down the flow of 
pedestrian traffic. The choice of any material for the exterior space is 
determined by its texture, pattern, and color, as well as: 

The function of the paved area; 
The typc of traffic anticipated; 
The conditions of the site; 
The availability of materials; 
The availability of the skilled work, and 
The costs of installation and maintenance 

Available types of paving materials include: 
Brick or pre-cast pavers, 
Concrete or stamped concrete, 
Stones (natural and cut), 
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Terrazzo, 
Turf pavers, 
Asphalt, 
Gravel, 
Stabilized soil, 
Graded and compacted earth surPdce. or 
Wood boards. 

5-3 Water Features 

Designers use watcr and watcr features in the landscape for different 
utilitarian and :~csthctic reasons including human consumption, irrigation, 
climate control, active recreation, and beautification. In the hot arid Red 
Sea area certain considerations should be stressed: 

Drinking fountains arc a necessity near athletic fields. campgrounds, 
and other outdoor activities. 
Irrigating plant materials is essential in all tourism projects. Fertilization 
programs can be carried out cliicicntly through liquid solvents in the 
irrigation system. 
Available irrigation methods includc: Ilooding, spraying. and drip 
irrigation. 
Water motlilies the microclimatic contlitions at the site scale. 

Accortlingly, the presence of watcr in II ptx)l. li)untuin, p)nd, or spray 
l . 1 ~ 1 1 ~  1111. s~rr.r.r,ut~ding :rir !cmpcraturr. 
Watcr is uscil li)r recreation us in swimming. iliving, snorkeling. water 
polo, watcr hallel. fishing. surfing, hoating canoeing, etc. 
Watcr can introduce many aesthetic dimensions in thc landscape. I t  
itdds serenity, dynalnic qualities, pleasant sounds, i~npressivc views. 
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and relaxing atmosphere. By its fluid nature, water can take a variety 
of visual forms including flat, quiet, still, reflecting, turbulent, gushing, 
exploding, spraying, or dancing. Fountains that use elaborate and 
multidimensional system are expensive. 

Lighting in critical location of the site helps in communicating 

clear and elkctive messages to visitot.;. 

Best ~ractices in desiming and managing w a g  features in exterior spaces 
include: 

Conserving and protecting natural water ecosystem including wadis, 
salt or mud flats, swamps, sabkhas, and plastic and organic clay sites. 
Protecting outdoor watcr fcaturcs from scvcrc climatic conditions 
including exposure to the intcnse solar radiation, sand storms, saline 
water, and dusty wind. These are capable of causing considerablc and 
irreparable damage to water and plumbing systems 
Ensuring the efficiency and effectiveness of the irrigation system, so 
that each plant gets the right amount of water it needs. 
Avoiding wasteful methods of irrigation such as the flooding and spray 
irrigation systems. Both waste a considerable amount of water through 
evaporation. 
Blending art work with outdoor water features 
Ensure high quality in designing, installing, and maintaining outdoor 
water features 

5-4 Outdoor Lighting 

The image of a tourism development is enhanced by well-planned outdoor 
lighting. This adds remarkable dimensions to the experience of visitors. 
Exterior lighting is not just a decoration, but also an essential element 
in the landscape that serves many functions including: 
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Guiding visitors safely throughout the resort, 
Improving grounds sccurity, 
Allowing longer nighttime use, 
I'mphasi/ing important elements (entrances. Facades, etc.), 
I lighliyhting significant landscape features (Ibuntains, sculptures, trees, 
marinas, and signs), and 
Crcating special clliects for unique occasions (Eid, Ramadan, Christmas, 
weddings. and national festivals). 

Best practices in outdoor lighting dcsian include: 
linsuring adcqi~atc functional lighting for sccurity and safety of cnmces ,  
walks, steps, gates, bridges, intcrscctions, ramps, dead ends, tunnels, 
remote exterior spaces, iind all circulation routes; 
Retaining a spccializcd lighting consultant in l q c  and complex pn)jccts; 
Balancing the cconomic advantages and cncrgy efficiency of sodium. 
halide, and incxury vapor lamps with the human impacts ofincandcsccnt 
lamps; 
Allocating the iippropriatc 11rrlount and typc of light for dili'crcnt arcas, 
surfaces, and locations, i.c.. residential use, public use, ctc.; 
Using light to produce tlr;~matic cflkcts in planted areas: 
('oortlinz~ting tall outdoor lamps with iidjnccnt hotels to prcvcnt glare 
inside rooms and suites; 
llsing wilrtii light sources ( i ~ r  ill1 pcdcstriiin scale lighting; 
('ontinuously lighting the priniary pi~thway iind hoi~rdwalk that parullcls 
tllc :;ca:;horc; 
Pliicing outdoor lighting cithcr a b ~ v c  or below cyc lcvcl to avoid 
directing i t  at ~xoplc 's  cycs or windows; and 
Planning tlic t~ighl skyline ol'thc coast ncur tourism arcas adjacent to 
active ports anil marinas. 
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Designing and placing outdoor i'umiture requires thoughtful 

process of determining their functional requirements, pruiicting user's 

needs, and assessing environmental conditionsof the site. 

Some: R. Hurrir a d h !  Diner, Erne-Sbwrfor Ladcape 

5-5 Street Furniture 

Street h i t u r e  should help establishing outdoor rooms that are fi~nctionally 
useful and aesthetically pleasing. Outdoor spaces are just envelopes 
where activities are canied out, but within these envelopes tourists need 
many objects that make outdoor spaces livable including: 
a) Objects for functional use such as benches, tables, bollards, walls, 

fences, gates, lighting fixtures, trashcans, and drinking fountains. 
b) Objects for comfort such as shelters, kiosks, guardrails, steps, ramps, 

trelliscs, and umbrellas. 
C )  Objccts for aesthetics including sculpture, fountains, flower poh, and 

murals, and 
d) Objects for information like maps, flags, signs, directional signs, 

clocks, and symbols. 
The landscape designer should harmonize all these parts into a coherent 
whole, since they often tend to be too numerous, wide in range, and serve 
too many functions. Outdoor furniture set the dominant quality of the 
resort's exterior environment since they are constantly used and seen by 
the guests. They may be small in scale, but should neither be randomly 
added at thc cnd, nor picked up quickly from catalogues. 

Best practices in designing outdoor furniture include: 
Spending the time and money in selecting, designing, and placing 
different types of furniture; 
Assigning a team of a landscape architect and an industrial designer 
to deal with outdoor furniture issues, in coordination with the architect, 
engineer, and the hotel manager; 
Visualizing the daily experience of the visitors before deciding on 
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placing clcmcnts like public tclcphoncs, trash cans, hcach showers. bike 
racks, hcnchcs, lights, and drinking fountains; 

Coordinating the colors, forms, materials, textures, and relationships 
of outdoor furniturc, lighting, and signage system within each project 
and/or tourism center; and 
Regulating and clustcring signs, furniture, and lighting fixturcs wherever 
possible sincc they often clutter the landscape and ovcnvhclm the view. 

5-6 Outdoor Structures 

Outdoor structures arc single purposc buildings that an: primarily designed 
and uscd in thc cxtcrior space. Most projects entail the use of morc than 
onc outdoor structure. Ihch of thcsc small buildings pcrli)rms a special 
function. They may providc shade, shcltcr, information. recreation. 
stxialization, and conlmunication to the gi~csts throughout the sitc. 'I'hcy 
include: 

Pavilions and gazebos 
(iatcs and portals 
Pergolas end arbors 
Wooden decks 
Music hand kiosks 
Tents and canvas structures 
Picnic shelters 
Hus shcltcrs 
Steps arid ramps 
W'llls and knccs 
('hildrcn play cquipmcnt 
'l'clcphonc hooths 
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Signage system standards and guidelines may be included in 

the original landscape development master plan to ensure a sense of 

unity among various generic types of signs. 
Source: C. Harris, N Dines, Time Saver,for Landscape Architecture, 
1990, McGruw-Hill Co. 

- Bollards 
Seats and benches 

Just like other aspects of the detailed landscape design, outdoor structures 
should be carefully selected and sensitivity used as an integral component 
of the landscape composition. Without careful design, they can clutter 
and uglify the tourism complex, or through coordinated and elegant 
design, can add an accent of a gaiety, touch of beauty, andlor a sense of 
history to the most ordinary elements of the outdoor environment. 
Since outdoor structures arc placed near the uscrs. their detail and 
arrangement intluencc tht: total image of thc projcct. They can be built 
in many materials including wood, metals, concrete, brick, stone, concrete 
blocks, plastic, and canvas. The properties of each of these building 
materials are different and so the methods of working with each material 
t h e  shaping, fastening, preserving, maintaining and finishing - are also 
different. 

5-7 Signage System 

Landscape designers should aim at clarifying and regulating thc flow of 
information throughout the site by ensuring that each sign is accurate, 
appropriately placed, and intelligible. Planning the signage systems should 
be treated holistically and not in a piecemeal approach since it affects 
the image, quality, and safety of the entire development. Five types of 
signs exist including: 
a) Directional Signs 
b) Identification Signs 
c) Information Signs 

B- Landscape Architecture 
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d) Regulatory Signs 
e) ('on firmatory Signs 
The competition for the iittcntion o f  a pcdcstrii~n or driver could turn 
these types ol' signs into (I sea o f  conflicting graphics and verbiage which 
confuses instead o f  informing and guiding the visitors. Signs that arc 
pcrccivcd as ambiguous, redundant, or usclcss coi~ld also distract visitors. 

Best practices .. .. in tlcsignina signs in tourism areas include: 
Grouping various signs into clusters based on the live categories of 
signs. 
Planning, unilling, and coordinating each category in terms o f  lettering 
stylc, color scheme, lighting and overall design. 
Initiating design controls and lilndscapc standards that govern all site 
clcmcnts including signs. paving. street furniture, lighting. and all other 
clcmcnts. 
I)cvcloping codes that dclinc the size. type, number. and placc~ncnt 
ofcommcrciol atlvcrtiscmcnts. 
Providing travel-i11li)mintion ccntcrs in stntcgic ltri~tions to disscnlinatc 
milps and hrochurcs. 
I lighlighting ncctlcd lnli)nn;~tion and oricnt;~tion/dircctions to important 
tlcstination points. 
('renting a Ilicri~rchy o1'Signs serving pritnnry vehicular movement. 
and then scco~ltlary antl/or pcilcstriun movement. 
('r.ll.hr:lting 1:lioscn ch:~r~ctcr in :;iynagc dc:;ign to rctlcct t l i ~  arcliitcitural 
stylc ol'proposctl huiltlinys. 
I)ctcrmining the appropriate lunguaycs. In liyypt. signs should be at 
Ici~st bilingual in Ari~hic and 1:11glish. in addition to clear pictographs. 
Sclccting thc appropriatc building n~atcrials ulld posting technique 
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5-8 Parking Design 

A major conccrn i n  parking design is to provide safe and 

experience for visitors as the move from the vehicle to the 

reception lobby. 

Source: Ginadinn Mortg~~g( '  und Hou.ying Corporation, 1980. 

Parking of cars, vans, buses, campers, small carts, pickups, large delivery 
trucks, and all other service vehicles is a major site planning problem. 
The significance of designing and locating parking facilities is due to the 
reliance of most visitors and workers on the car for moving around the 
resort area. Parking types vary, and each of the five existing types has 
advantages and disadvantages. These include: 
a) On thc street. 
b) I n  >mall parking bays along thc road 
c) In largc park~ng lots . 
d) Underground below main buildings . 
e) In multi-story garages . 

Best practices in parking lot design include: 
Providing safe access and egress. 
Develop a pleasant transition and progressive experience form the 
parking lot to the hotel entrance. 
Experimenting with alternative concepts, shapes, and circulation flow 
lines bcfore selecting a parking layout. 
Providing logical circulation among the resort entrance, approach, 
parking, and reception lobby. 
Accommodating all vehicles efficiently and safely in terms of their 
maneuvering dimensions, 
Ensuring ideal gradients, optimum turning radius, and appropriate aisle 
and stall widths. 
Providing the kind of paving that visitors prefer. 
Segregating different traffic types, particularly cars, buses, and service 
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~chicles. 
Improving the landscape dcsign quality of parking lots by introducing 
plants and dividing large lots by raised planting boxes. 
Screening large parking lots by using berms, evergreen hedges, or 
combination of both. 
Considering handicapped parking needs by providing stalls of extra 
width, dcprcssed curbs, and reserved parking spaces near the hotel 
entrance. 

5-9 Planting Design 

Thc primary objective of planting dcsign today is to solvc cnvironrncnlal 
problems. llowcvcr, planting and landscaping arc complex components 
along the Red Sea region due to its arid climate, strong wind. salty sea 
breeze. limited water resources. and hot temperatures. These are 
compounded by typical impacts of urbanization including the increase 
of harder surFaccs that collect and radiate heot, the operation of motor 
vchiclcs, air conditioning units and other machinery that generate excess 
heat and air. wutcr, and soil pollution. Also, only a small number of plants 
arc tolerant to such harsh conditions. 

Best practices of fi~nctionul use of nlnnts include: 
Trcilt plants ;IS ilrchitcctuml clcrncnts that form walls, roofs. or lloors 
in order to yivc privacy. to screen. to reveal a view proyrcssivcly, or 
to 3rticuIatc 3 :;pace. 
'Treat plnnts ns engineering components that ~nutilc noisy sounds, dircct 
and guide vehicular and pedestrian traliic. control natural und manmadc 
glare und rcflcction, light. movement. and microclimate of  the site. 
soften or absorb noxious gnscs, i n t c r c ~ ~ t  dust and dirt particles, clcmsc 

' I l r  I I I I ~ ~ I I C I ~ C S Y  trl'llcx* plilnts a11d tIlcir SIICCCISI~II ~~ihtpt~~~icvis  

1 0  ihcir ~ I I V ~ ~ O I ~ I I I ~ I I ~  is i111l~ortun1 1 0  c o ~ ~ ~ i d c r . M i ~ l i y  01' tllcsc 

nutivc ~ I U I I ~ S  rcqilirc oldy O E C L I S ~ ~ I I I I ~  S I I ~ ~ ~ I C ' I I I C I I I ~ I I  wIIIcr. 

Solnc s111y a lus l~  $rcca on ~ilo~lcsl uniounls. 
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the air of impurities, and deter soil erosion. 
Treat plants as design devices that control and influence the microclimate 
through intercepting solar radiation, absorbing sand storms, and 
controlling wind and temperature. 
Highlight the use of plants as aesthetic feature including as: a unique 
element, background, foreground, frame, two-dimensional shadows, 
reflection, and silhouette. 
Exploit the three-dimensional qualities of plants by viewing them as: 
sculptural, textural. colorful dynamic, visual controllcrs. complementing, 
unifying, emphasiring, softening, decorating, or modulating element 
View plants as multi-use design elements that encompass education 
and identification, conservation, provision of food and shelter for 
wildlife, supplying food for humans, and creating pleasant scents. 
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6-1 Assessing the Environmental i m p a d s  of 1,andscape Projects 

ourism projects require special environmental attention. 
In certain simple and low impact projects, alternative 
approaches to the typical Environmental Impacts Assessment 
(EIA) required by TDAand EEAA an: uscd. These approaches 

include: 
a) design critcria, standards, and/or ordinances, 
b) construction supervision programs. 
c) sitting criteria, and 
d) inspection procedure and auditing programs. 

Best practices in environmental impacts asscssmcnts of the landsca~e 
component of the ~roiect  include: 

Describe the proposed dcvclopmcnt comprchcnsivcly including each 
stage ofthc prc?jcct cycle. 

Control and monitor the landscape construction stage. 
('ontrol and monitor all clcmcnts and activities associated with the 
landscapc operation. 
C'otltrol and monitor the dccomrnissioning and rcstoralion stugc 
In ;tddition to the "do nothing" altcrnetive, explore udcquatc number 
ol project altcrnuttvcs. 1 he conccptuul dcstgn phasc should cxpcrtment 
with variation in :  
I .ocittion and ulignmcnts of circulation clcmcnts; 
Size I location of various buildings; 

Tlw sitiiple checklist niuthod of identifying itiipncts is one of 
thc nlost systematic oppronchcs used hy cnvirotitncntnl snalysls. 
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If the grading plan involves distributing or creating a sloped embankment, 

hay or straw hales should he placed at the top and hottorn.These bales 

help in preventing the eroded soil from washing across the siteor reaching 

the existing watercourses. 

Size 1 location of various outdoor areas; and 
General site layouts and servicing arrangements. 
Ensure a simultaneous progress in the landscape design process 
paralleled to progress in conducting the Environmental Impact 
Assessment (EIA). 
Draft a clear and comprehensive "EIA Terms of Reference" for the 
required section on landscape development. 
Determine systematically the potential impacts of the proposed landscape 
development and environmental canying capacity of sensitive ecological 
sites or cultured properties. 
Assess secondary and tertiary landscape impacts, in addition to the 
primary impacts. 
Maximize the use of quantitative analysis of 
Treat mitigation as a tool for landscape enhancement. 
Define the canying capacity of different outdoor spaces. 
Consult with potentially affected people and organizations. 
Prepare a Regional Environment Impacts Assessment @EM) to addresr 
the current rapid growth of tourism along the Red Sea. 

5-2 Landscape Construction 

Careless construction practices can damage valuable natural features ol 
the landscape, lead to soil erosion, andlor even pollute the coastal zones 
of the Red Sea. The landscape construction phase starts when the clien 
approves a master plan. It includes three tasks: 
a) preparing the landscape construction documents, 
b) overseeing the bidding, and 
c) administering the construction contract. 
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0-6 Best Practices in lnlplernentation and Operation 

The landscape construction documents usually contain: 
a) landscapc construction drawings. 
b) technical specifications, and 
c) bidding guidelines. 
The landscapc architcct may bc required to perform various othcr tasks 
including: 

Estimating thc costs of the landscape project, 
Coordinating his work with other design consultants, 
Assisting the investor in conducting and soliciting bids, 
Organizing and managing the bidding materials, 
Answering any questions that future bidders may have, 
Assisting the investoridcvclopcr in assessing different bids, and 
Helping the client in draning the landscapc construction contract 
agreement. 

Upon granting the project to a bidder, the landscape consultant may he 
asked to carry othcr responsibilities on behalf of the investor including: 

supervising the contractor's work. 
monitoring construction progrcss, and 
documenting and evaluating the performance of contractors. 

Best practices in latldscapc construction include: 
rctnining the services of a landscapc architect. 
:;upcn,i:<ing :hc c,>i~stri~ctioli ~110uId 1~ ii1111, fail, 411d fa& 
tolcrt~ting field adjustmcnts when it is agreed upon by all parties. 
forming a maintenance kum in advance and cncouraying it to gain 
t~r~dcrsti~ntliny of the project installations. 
grading, paving, and installing plants in optimal weather only, 

preparing soil properly, especially for ground cover and plant pits, 
preventing any erosion, dumping, and soil compaction on the site, 
stating the datcs and types ofinspection visits by the landscape architect. 
adopt cost-effective methods for controlling soil crosion, managing 
waste disposal, and protccting the landscape amenities. 

5-3 1,andscape Maintenance and Operation 

Thc management and maintenance of the grounds of a resort is as 
important as its landscapc master plan and detailed design. The landscape 
management plan should focus on prcscrving the coastal desert's ecosystem 
by: 

Protecting all indigenous plants. 
* Introducing othcr species only after ensuring that they arc established 

exotics in the Red Sea region. 
Maximizing the use of compacted and treated sand, rough grass, or 
wild herbs and groundcover instead of lawns, 
Limiting the use of paving and dense grass to heavy traffic areas, 
Narrowing the use of insect control to times of epidemic outbursts, 

and 
Preparing and implementing liinciscape nnlaintcniance plan that includes: 
budget; set of priorities in the form of doniny map (low nlaintcnancc 
/one. medium maintcnancc lone, and high maintcnancc /.one); timetable 
of routine upkeep; and guidelines for thc inlcnsive care and partial 
replacement of plants. 

The landscape maintenance supervisor is the most crucial pcrson in the 
operation staff: Heishe should have some university education in woody 



B-6 Best Practices in Implementation and Operation 

In large tourism complexes the landscape architect should designate and 

classify the site into various zones. This is highly recommended since 

some areas may require intensive maintenance, others medium maintenance, 

and yet other low maintenance depending on the plants, soils and location. 

plants, entomology, plant pathology, weed control, horticulture production, 
landscape construction, landscape maintenance, and management science. 

In addition to maintaining healthy collections of plant materials, he 
and his crew perform diversified tasks from mowing grass to cleaning 
swimming pools and removing leaves. Typically, a landscape maintenance 
supervisor is in charge of the following duties: 
a) supervising installation of new plants, 
b) supervising the inigation system, 
c) supervising the turf maintenance. 
d) managing thc application of pcsticide, 
e) managing the application of fertilizer, 
f) managing soils and topsoil, 
g) managing pruning and transplanting, 
h) purchasing and managing grounds equipment, and 
i) maintaining a close contact with the landscape industry. 

Best practices in landscape maintenance and operation include: 
Maintaining roads, rights-of-way, exterior grounds, golf courses, 
beaches, and dunes should be carried out by well-trained crews and 
specialized supervisor. 
Assigning administrative responsibility to a management company or 
separate department. 
Governing the management company by a charter that is part of all 
sales and lease agreements. 
Empowering the management company to enforce the environmental 
standards required. 
Dividing the grounds into low maintenance zone, medium maintenance 
zone, and high maintenance zone. 
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B-6 Best Practices in lmpletnentation and Operation 

Establishing a record-keeping system to serve the following functions: 
a) to rcmind the manaycmcnt how long a particular task took, 
b) to rccord who performed the work, 
C) to rcgister when the work was done, and 
d) to state what equipment & supplies were necessary to complete the 

job. 
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C-1 Importance of Planting Design in Landscape 
Architecture of Coastal Resorts 

1-1 Introduction 
andscapc architecture is one of new ficlds of specialization 
within architccturc and urban dcsign in Egypt. 
It started to play a lcading role beginning in the early 1990s 
in association with growing interest in the devclopnicnt of 

tourist ccntcrs and resorts on the Red Sea coast. Landscape architccturc 
has a direct impact in crcating an exterior natural environment that meets 
various rcquircmcnts and functions including: 
- Environmental 
- Architcctur;il and Urban 
- Acsthctic 

miis scction ;~tl(lresscs the planting dcsign prcxcss, which plays an integral 
rolc in achicving the objectives ofl;lndscapc architccturc. Planting design 
has an immcdiatc impact on the uscrs' visual pcrccption oftlic ovcrall 
tourist product (rcsorts and lourist ccntcrs) i ~ s  wcll as the ovcrt~ll tanyihlc 
image o f~ l i c  propcrty. I t  also has a very sig~iilicnnt environmental return 
hy enhancing and prolecting thc natural environment of thc area. 

2-1 Planting 1)csign 'ham Work: 

I'li~~iting tlcsigti wilhin lilntlscapc i~rcliitccturc is a tcim clli)rt with many 
parties i~ivolvctl working togcthcr with continuous cooperiltion and 
cxchenyc througllout the phases of pli~nling tlcsign proccss. 'So i~chicvc 
the intended tlcsiyn goals. this teilm is typically cornposcd 01': 

I.i~ntlscspc Architect. 
I lorIiculturist. 

The first phasc of planting dcsign involvcs analy7ing the site and its data, 
and studying the requirements of the owncr and managcmcnt companies 
especially in major rcsorts and tourist ccntcrs. Next, the design phase 
involves the landscape architect idcntifying the main ideas and the urban, 
architectural, aesthetic and environmental goals for thc projcct using his 
cxpcrtise with plant charactcristics, sitc characteristics, and cnvironmcntal 
conditions. After approval of the main concepts in the dcsign phasc, the 
team begins developing thc construction documents. In this phasc, team 
mcmbcrs cooperate in idcntifying the types of plants and trces that are 
most suitable lijr the sitc paramctcrs and characteristics and achieving 
the dcsign goals. Typically, the team prepares a demonstration of some 
dcsign alternatives within thc context of achicving thc main ideas and 
dcsign goals. The owncr and managcmcnt company are given information 
to choose thc best ol'thc alternatives within the budget limits of the 
pmjcct according to various factors and criteria such as costs, lnaintenancc 
rcquircn~cnts,  or  the i~pplicablc environmental legislation 



C-2 Framework of Landscape Planting design 

his section outlines the types of plants used in landscape 
planting design, factors affecting selection of plant elements 
for landscaping purposes, and plant use in landscaping 

2-1 Types of plants used in Landscaping : 

1 -- 
Which can be divided into: 
A-Deciduous Trees 
B-Evergrccn Trees 

2-Shrubs 

Which can be divided into: 
A-Deciduous shrubs 
B-Evergreen shrubs 

3-Grass 

4-Ground Covers 

5-Climbers 

6-Aromatic and Medical Plants 

7-Succulents 

8-Palm and Palm-like trees 

9-Annuals 

2-2 Factors Affecting Selection of Plants Elements for Landscaping 
Purposes 

I -Form 
2-Color 
3-Texture 
4-Scale 
5-Growth Rate 
6-Maintenance and Pest Resistant 

2-3 Plants Use in Landscaping: 

1- Urban and Architectura!.llunctions: 
- Screening undesired views /sights 
- spaces formation 
- orienting routes 
- Embellishment of streets 
- Provide privacy 

2- Environmental and Climatic F u e n s  
-Protection from sunrays (canopies) . . 
-Protection from wind (wind buffers) 
-Blaze Control 
-Protection against noise pollution 

3- Aesthetic Functions 
-Completion 
-Unit 
-Confirmation 
-Softness and leniency 
-Aesthetic individual example 
-Oriented Vision 

C- Landscape Planting 
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C-3 Landscape Architecture Planting Design Stages 
~. --- 

Planting use for Privacy 

Palm trees to determine and confirm entrance 

- Identify the local plants on the site and study the site's vegetation cover 
as well as its value and significance, in an attempt to benefit from the 
existing natural characteristics in the conceptualization of landscape 
architecture. Local plants have special capacities for tolerating the site's 
natural characteristics and climatic conditions. 

- Study the quantity and quality of water available for irrigation under 
the optimum and best practicable site operating conditions. This would 
assist largely in determining the arable arcas and lands within the 
context of the watcr quota for the project. It w~l l  hclp prevent creatlng 
futurc proble~ns for irrigation works in providing adcquatc watcr for 
irrigation. 

B-Best practices for urban and architectural analyses and studies: 

There are many factors that should be studied and analyzed for use in 
the proposed design stage. The primary factors include analyses of the 
site, its urban components, and the functional relationships between its 
parts, and also some architectural studies related to landscape architecture. 

The designer should study and analyze the elements and components of 
the project to identify the requirements and inputs of each area or space 
with regard to plants and trees, and the intended function (environmental, 
urban, aesthetic, visual) to select the most appropriate plants for the 
required function in the design stage. Such elements include: 

- Determine and confirm resort entrance 

- Provide visual separation for some project components such as the 
services/utilities area 
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C-3 1.andscape Arch~lecturc Planting Design Slages 
-- -- - -- - - - -  - - - -- -- 

- Provide appropriate shadcs/canopics in the pedestrian pathways 
- Protect somc spaces and huildinys from undesired wind 
- Providc appropriate privacy for somc project components such as patio 

and deck areas 

architectural f:lcadcs to sclcct those clcmcnts o f  plants that arc most 
compatible wilh the cxtcrnal aspect of the builtlings on the site. 

with ill1 its clcti~cnts. niccting a l l  the rcquircn~cnts und siltisfyiny all the 
functions, c~nd t i~king into i~ccount the rcsulls ofi~fiulyscs and studies 
iibout the project sitc from the prccediny stage. The landscaping dcsign 
prc~ccss must hc concurrent with the urban and architectural dcsign and 



C-3 Landscape Architecture Planting Design Stages 
--- 

utility development, in order to create the best alternative solutions in an 
integral context with the architectural and urban planning. It is also 
important to ensure cooperation between the landscape architect and the 
horticulturist to study the best means for selecting the types of plants and 
trees to ensure a successful design that meets the basic functions (urban, 
architectural, environmental, aesthetic) for the project objectives. Plant 
selection should also be consistent with the natural characteristics of 
plants and trees, the parameters and capabilities of the site and the 
environment, and appropriate operation and maintcnancc rcquircments. 

Climbers Plants used on Southern and Western Facades 





C-3 Landscape Architecture Plantlng Des~gn Stages 
-- 

consumption rates in an indirect way, 

9-Avoid using deep rooting trees beside light construction works, such 
as fences or retaining walls, because future root growth can lead to the 
emergence of cracks and fissures therein leading to their collapse and 
causing direct financial losses. 

10-Some types of plants are highly sensitive to diseases and pests, and 
shallow root zone crcatc a habitat for such discases. A designer should not usc these 

Shallo\v root zone Plants should planted in Low lands to avoid 
negative impact of salty water level 

protect it from execed irrigation watcr 

plants, except in rare s i ~ u a t i o n s  whcre they will be subjcct to 
maintcnancc and conlinuo~~s monitoring. 

I 1-Incorporate some design concepts using selected natural materials 
and elements such as rocks, fossilized trees, and gravel, in addition 
to creating some areas of special native plants such as cactus and 
desert plants. Known as zeriscape, these design concepts create an 
environment compatible with the surrounding climatc and reduce the 
need for providing irrigation water. 

12-When planting trees beside pedestrian pathways to provide appropriate 
shading during daylight, the sun movenlent should be studied as well 
as the location of tree planting to provide the maximum shading 
possible. 

13-When used for shading purposes, trees must be horizontally branched 
and rapid growing. Deciduous trees should be planted in the winter 
to ensure maximum survival after planting. 

14-Avoid planting deciduous trees beside,the swimming pool to reduce 
the burden of maintenance and cleaning from falling leaves. 

8 1 
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C-3 Landscape Architecture Planting Design Stages 

21-The landscape architect must take into account the final form of trees 
or shrubs or soil cover after their complete growth, especially on thc 
design of the configurations or groups. The final composition may 
change completely and the needed visual image may change. 

cover on their complete growth, 1 -Planting Plan 
2-Irrigation Plan 
3-Planting Details - 

4-Irrigation Details 
5-Bill of quantities and specifications for Planting Plan 
6-Bill of quantities and specifications for Irrigation Plan 

Use the climbing plants in the large areas to be cultivated or covered, as it requires 
limited water quotas if compared to the covered surfac 
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C-3 Landscapc A~ch~tccturc Planting Design Stagcs 
- 

3-4 implementation Stage: 

I -1)cfinition 
This is the initial implcmcntation stagc ol'landscapc planting. It is very 
important hccausc impcrkct implcmcntation due to unfamiliarity of 
owners or management company cxccutivcs with the basic principles 
can lead in thc li~turc to linancial and cnvironmcntal burdens. 

2-Best Pructice.~ and Principles in the Implementation Stage: 
I-Planting should be implcmcntcd during the bcst timc for planting and 

in ccwrdination with sitc construction. The bcst timc to start cultivation 
is in the months of 1:chruary and March whcn thc tcmpcraturc is most 
suitahle for nyriculturc, and cultivation is best managed in the early 
morning. Also, for some projects. irnplcmcntation of planting should 
prcccdc or hc concurrent with on-sitc construction works. especially 
for slow-growing plants. to ensure that they havc grown appropriately 
by the iniluguri~tion of the resort. This requires complctc coordination 
with the qui~ntity ol'watcr available for irrigation during this stagc. 
Mcilsurcs and prccautions should bc tlcvclopcd to protcct thcsc plants 
during on-sitc construction. 

2-tlcciduous trccs or plunts must hc plilntctl insidc contilincrs. I n  case 
ol'plilnting during summer, i t  is prcfcrithlc to r~void this. hut ifncccsx~ry 
tho:c lrcc:; :il\,~i~lil Iu\c \>cc11 Liiltiv,itcd i t i  \>\PAC* \pi i ~ i l ~ c i b .  E V C I ~ I W I )  
pli111ts nlilst be grown with utlcqui~tc time in big containcrs or wooden 
boxes or harrcls bcli)rc plilntinp. 

3-Arcas for landlinc planning must bc dug and cultivation must be 
arnngcd for those specified arcas according Lo the plans and construction 
documents. 

4-The arablc soil must be prcparcd to be free of stains and construction 
wastes. The line should be filled with arablc soil. I t  is preferable to 
mix organic compost fertilizers with thc soil, with addition of super 
phosphate fcrtilixrs and a fungicide to avoid any infections with fungi 
altcr cultivation. 

5-Avoid translkrring clay soil from the Nile Valley to the site. This type 
of soil might bc inkctcd with some pcsts or tliscascs, which would 
transli'r thcsc pcsts or diseases to the new site and then to adjacent 
sites. 

6-Trccs and shrubs should he planted in the middle of the landlincs and 
on a similar line. ARcr cultivation. apply irrigation with abundant water 
and stabilize the soil around the plants firmly. 

7-Trcc supports arc measures that provide li)r sound trcc growth in a 
vcrtical position to avoid bending, which an'ccts growth and its 
appcilruncc. Suppods must he ltxatcd in the hcavy w~nd direction to 
protcct the S~CIIIS. cspccially in  thc early stages of growth. Supports 
ciln hi~vc vi~ricd i~nd rnisccllancous sl~irpcs, which nlust not i~ lkct  the 
trcc hody. 



C-3 Landscape Architecture Planting Design Stages 

3-5 Maintenance and Follow-up stage: 

1-Definition 
The maintenance stage begins after the completion of the cultivation 
process and distribution of the plants by the agricultural contractor (if 
any). This stage includes irrigation, planning, fertilization, trimming, pest 
and disease control, damage replacement process, cutting the grass area, 
and the process of setting the borders. These activities must be conducted 
by skilleti lahor, with cxpcrictice in garden landscaping and familiar with 
using thc rcquircd cquiprnerit, under thc supervision of at1 agricultural 
engineer. Thc maintenance team must understand the nature of plant 
growth and the objective of the planting design in order to preserve it 
and achieve successful long-term results. 

2-Best Practices in the Maintenance and Follow-up stage: 
-Tree Trimming. The process of disposal of tree trimming wastes has 
a direct impact on the environment, whether trimming of dry or dead 
branches to preserve the aesthetic form of the plants or trimming of 
branches infected with pesh and diseases. The best mcans of getting rid 
of these wastes is to cut and bury them in a deep hole to produce compost, 
which can be recycled to serve as environmentally friendly organic 
fertilizers. 

-Fertilizing Process. The fertilizing process is one of the most important 
factors in the maintenance and follow-up stage. Plants need regular 
fertilization to preserve their freshness and strength. Stronger plants 
acquire resistance to pests and infections. The best types of fertilizers 
are the organic fertilizers resulting from the recycling of trimming wastes. 

Tree Trimming is necessary to preserve function 
and figure of plant 
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C-3 Landscape A~cliitccturc Planting Ilcs~gn Stages 
- -- --- 

-Pesticides and Pest Control .  llxpcrts rccomtncnd npplication o f  
cnvironmcntally friendly pesticides to avoid toxic chemicals. Somc 
natural components arc now available , and i t  is prcfcrablc to apply 
bacteriological :ind fungal compmcnts in  pest and disease control. This 
is in addition to the possiblc use o f  Fdrmonic traps. 

-Replacement o f  Damaged Plants. Any damagc in the root lcads directly 
to the dcath of the plant due to inadcquatc drainage or the infection From 
various diseases. Whcn this occurs, the plant must be replaced and i t  is 
important to cv;tluatc the causes to prevent further damagc to the new 
plants. 

-Irr igation System. Thcrc is no doubt that the cllkctivcncss ol'thc applied 
irrigation system has a direct impact on the success of'plantiny and tree 
planting. Irrigation by spray ant1 sprinkling (mcchanical/clcctric system) 
encourages water savings. This i s  consequently rcllcctcd i n  reduced 
landscape m:lintcnaticc costs. 'I'his type o f  irrigation systcni can bc 
adjusted for ttppropriatc timings o f  irrigation watcr for the climatic 
conditions. Irrigation is prcfcrablc in  the early morning or during sunset 
to avoid periods of high tcn~pcra~urcs to prcscrvc the life o f  the plants 
illid to co~iscrve watcr. 
Manual irrigation systems \hut depend on l:~hor nrc more costly in  tcnns 
ol'w;itcr cotls~~niption. 'I'hcy illso lead to inisdistribution ol'wrtlcr ovcr 
plants or greet1 grits5 orcas, which lcntls to some prohlctns tluc to ovcr- 
irrigittion or c~t~dcr-irrigiltiotl. 
Whcn using treated witstcwutcr in  irrigittion. such wiistcwatcr must he 
fully trcutctl to avoid the dcath o f  plunts and grccn urcus. 111 case of' 
over-irrigation, i t  can lcad to scrioc~s cnvironnicntal problems, duc to 



C-3 Landscape Architecture Planting Design Stages 
~~ p~ ~~ ~ p - ~  -~ ~ 

the leakage of too much treated wastewater into the soil and the generation 
of bad odors, as well as causing health risks to resort visitors and 
employees. 

-Environmental Education. The owner or management company may 
choose to prepare identity cards for each plant including some of its 
distinguishing characteristics. These cards must be fixed in a sound 
manner that causes no harm to the plant. Thesc cards serve as educational 
material for thc visitors to thc resort. 
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11-1 Framework for Solid Waste Management 

1-1 Background 

rn olid waste is possibly the most visible and widespread 
c~~vironmcntal problem on the Red Sea Coast. Solid waste 
is randomly disposed along roadways and on vacant lands 
within the vicinity of all construction sites, operating tourism 

ccntcrs, and cities. Litter is widely scattered across the desert and found 
on thc coral rcclk :~nd hcnchcs. Solid wastc and litter threaten the very 
li)undation of the Kcd Sea Coast's tourism economy. If solid waste 
management is not irnprovcd, the conditions witnessed in northern (more 
tlcvclopctl) parts of  the ltcd Sea Coast will bccomc the reality in the 
south us ilcvcl(~p~ncnt progresses 

(i(u1~1 solid w:lslc tn;itl:tgctncnt rcqi~ircs more than just technical solutions 
(c.g.. li~cililics and cquipmcnt to handle solid wastc). It must bc carefully 
dcvclopcd at~tl implcnlcntcd. In fact, solid wastc management should 
hc just one colnponent o f a  comprehensive Environmental Managcmcnt 
System (I(MS) ;~tloptcd hy hotclicrs. The Tourism I>cvclopmcnt Authority 
('I'll/\) :~nd KSSI'I Iii~vc cxtcnsivc inlimnation and resources fbr investors 
:~ritl tlcuclolicrs itltcrcstcd in EMS . 

1-2 ('UI ~ r t ~ l  Svliti Wnrlr. ('11n1 nclfi-ilalioi~ nitd hlni~nyeiiie~~t Practices 

I'rohlcrils 1i.ot11 i~l~propcr solid wastc milnicycmcnt arc increasing on thc 
Itctl Sea ('oi~st. I lntil solid waste tnnnityement (and other) bcst practices 
itrc widcly i ~ ~ l p l c ~ l ~ c ~ ~ t c d  hy tourism ccntcrs, dcvclopmcnt and human 
itctivity will tlcstroy the natural environment (the foundation o f t h e  

I Renelits of Solid Wistc Miinagcment Rest Practices I 
Reduced environmental impacts 
Reduced impacts on tourism business 
Rcduccd costs 
Impmvcd public image 
Compliance with cnvironmentnl regulations 
Conservation ol'li~ndfill space . Support k)r local economic and social dcvclopmcnt 
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Table I-I. E.stimated Current and Projected Solid Waste Generation 
- or Red Sea Tourisrm centers (Tons per Dyv) 

Average Waste G&drian:  2.18 KgGN 
Hotel Capacity: 

Current I 17.02 1 rooms 
Projected 186,000 rooms 

~ i t a l  Generation (Tons/Day): 

-- ~ c c u p % ~  Rate -~ ~ ~ ~ 1 Current Capacity Projected Capacity 
50% 19 202 

tourism economy) on the Red Sea coast. 
Construction Waste Characterization 
Construction waste on the Red Sea Coast consists of: 

Basic construction wastes like sand, gravel, bricks and concrete; 1 
Waste generated from excavation of foundations; and - Other construction materials, such as wood, paints, fiberglass, 
tile, reinforcing steel and other metals. 

Construction wastes are characterized by very little organic matter an1 
low comprcssibility. Most of thc components of const~xction wastes ar 
recyclable, although they have low intrinsic value. I 

Resort Operation Waste Characterization 

The waste generation rate ranges from 0.60 to 3.42 kilograms per gues 
night (KgIGN), with an average of 2.18 KgIGN. 
Current waste generation from Red Sea tourism centers ranges from 1' 
to 37 tons per day depending on occupancy rate. This number will juml 
to 202 to 405 tons per day upon full development of the Red Sea Tourisn 
Centers . This does not include municipal solid waste from cities o 
construction waste from tourism development activities 

Solid waste from tourism centers is mostly comprised of organics (kitche~ 
waste and yard waste), paper and plastic . Together they account fo 
more than 80 percent of waste from resort operations. Recycling an1 
composting these materials would dramatically reduce waste disposal 

Current Solid Waste Management Practices 

The observations listed below sum up the current solid waste situatio~ 
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Eight Steps to Design & Implement Solid Waste Programs: 

Step 1-Incorporate Solid Waste Management into Design 
Step 2-Establish Solid Waste Policy and Management Structure 
Step 3 Conduct a Waste Assessment 
Step 4 Identify Waste Prevention Options 
Step 5--Identify Waste Diversion Options 
Step 6-Identify Waste Disposal Options 
Step 7-Design Solid Waste Management Program 
Step 8-Implement and Manage Solid Waste Program 

Important Concepts in Solid Waste Management: 

Waste Prevention 
-Actions to reduce the amount andlor toxicity of waste. 

Waste Diversion 
-Actions to divert discarded materials from disposal, including 

reuse, recycling and composting. 

Waste Reduction 
-Actions that include waste prevention and waste diversion. 

D-2 Best Practices -Design and Implementation of Solid 
Waste Programs. 

here are eight steps necessary to design and implement a 
good solid waste management program. The steps, and tht 
order in which they are presented, are in and of themselvec 
a best practice for implementing solid waste management 

2-1 Step 1-Incorporate Solid Waste Management into Design 

Before construction even begins, Red Sea tourism center developers an( 
their design teams must consider solid waste management issues an( 
incorporate them into the design of facilities and infrastructure. Wastt 
reduction can be accomplished without changing the unique character o 
the resort desired by the developer. When designing a resort or tourisn 
center and preparing specifications for construction, there are many way! 
to reduce or eliminate waste. 

Design for Waste Prevention 
Thoughtful design of tourism centers can help prevent waste from being 
generated during construction and reduce construction costs. Best practice 
to design for waste prevention include: 

Design in harmony with the site, 
Balance cut and fill material, 
Specify construction materials that eliminate waste, and 
Include reuse in project design. 

Design for Waste Management 
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Appoint a Solid Waste ManagerITeam 
Company management must appoint staff who will be responsible for 
the day-to-day efforts involved in solid waste management: 

Construction sites - Designate a single person (e.g., Construction 
Manager or Environmental Control Officer) to handle solid waste 
management responsibilities. 
Small resorts - Designate a Solid Waste Manager and liaisons in 
major departments (e.g., administration, food and beverage, house 
keeping, grounds keeping, physical plant). 
Large resorts and ITCs - Establish a Solid Waste Team composcd 
of several individuals representing various properties as well as t h e  
different major departments listed above. 

Incorporate Waste Reduction into Purchasing Policy and Practices 
Company management must establish an environmental purchasing policy 
that addresses waste reduction. The policy must state a commitment to: 

Assess the full life cycle costs and benefits of products, and 
Inform suppliers of the environmental purchasing policy. 

Traditionally, purchasing decisions are based on three factors: price, 
quality and customer service. An environmental purchasing program 
expands the definition of these criteria to consider all costs and benefits 
associated with the purchase, use and disposal of products and their 
packaging. 

2-3 Step 3- Conduct a Waste Assessment 

The Solid Waste ManagerITeam must conduct a waste assessment t' 
determine: 

Sources of solid waste, 
Current solid waste management practices, 
Quantity of solid waste generated, and 
Composition of solid waste. 

When implementing solid waste management best practices prior tm 
construction or operations, tourism centers can rely on existing data (se 
chapter I). However, given the diversity of tourism facilities along th 
Red Sea, hoteliers must consider their own unique operations. The Soli' 
Waste ManagerITeam should follow the best practices described belo\ 
to complete a waste assessment. 

Identify sources of solid waste, 
Document current solid waste management practices, 
Measure solid waste generation, and 
Perform a waste sort. 

2-4 Step 4-Identify Waste Prevention Options 

Waste prevention is defined as any action that reduces or eliminates soli' 
waste. Waste prevention is proactive, aimed at preventing wastes fror 
being generated in the first place. It includes: 

Designing for efficient use of materials, 
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UtiliTing durable and repairable products, Chapter I l l  of this manual summarizes best practices for waste diversion 
Fostering efforts to reusc materials, on construction sites. Section IV of this manual summari7~s best practices 
Reducing or eliminating packaging, for wastc diversion at opcrating resorts. 
Utilizing materials efficiently to reduce wastc, and 
Eliminating or reducing the use of toxic and hazardous substances. 2-6 Step &Identify Waste Disposal Options 

The benefits of waste prevention include: 

Achicving cost savings through reduccd purchasing of supplies 
and materials, 
Reducing wastc disposal costs, 
Rcducing cncrgy consumption and pollution, 
lmplcmcnting conservation of natural resources, and 
Dcveloping an cnvirc~nmcntally conscious public image. 

chapter I l l  of this manual summariz*ls bcst practiccs for wastc prevention 
on construction sites. Scction IV summarizes bcst practices for wastc 
prcvcntion at opcrating msorts. 

2-5 Step 5-Identify Waste Diversion Options 

Existing disposal sites are causing widespread problems that degrade the 
bcauty and economic value of the Red Sea Coast. They are uncontrolled 
or, at bcst, poorly managed. Waste is strewn about the site, the wind 
scatters waste across the desert, open burning causes air pollution, and 
informal scavcngcrs face constant threats of disease and injury. 
Red Sea Coast tourism centers have four options for land disposal: 

Develop and opcrate a dedicated disposal site for the propcrty, 
Develop and opcrate a disposal site for the tourism ccntcr, 
Participate in a regional landfill that serves more than onc tourism 
ccntcr, and 
Utilize existing municipal disposal sites. 

chapter V of this manual outlines bcst practices for thosc who choose to 
dcvclop and opcratc their own wastc disposal site. 

Waste diversion includes rcusc, recycling and composting. It can provide 
many henelits. including: 2-7 Step 7-Design Solid Waste Management Program 

Achieving cost savings through avoided disposal costs and revenue 
from the salc of rccovcrctl mntrrinls I kine 1h1. infi>mi:rtinn yrthrretl (luring prcvious steps, it is now possible 

Reducing the size of land disposal sites, to dcsign thc solid waste management program. Every tourism property 

Reducing pollution, is unique, so there is no single program design that will work for all of 
Implementing conscrvution of natural resources. and them. The Solid Waste ManagcrlTeum must dcvclop a program that suits 

Developing an cnvironmcntully consciour public image. the property's individual opportt~nities and constraints. 
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Select Waste Reduction Strategies and Designate Materials for Waste 
Diversion 
The Solid Waste ManagerITeam must select waste reduction strategies 
to implement and designate the materials to target for waste diversion 
based on the guiding principles listed below. 

Waste management hierarchy - In conformance with the solid waste 
management policy, waste prevention should be the first option 
considercd for each material. If prcvcntion is too costly, impractical, 
or not possible, then waste diversion options should hc considered. 
If waste diversion cannot be justified, only then should a material be 
designated for disposal. 

Cost -Many waste prevention and diversion measures can reduce the 
cost to operate a resort. However, current waste management practices 
on the Red Sea do not represent the true cost of solid waste management. 
Tourism properties need to consider both the tangible and intangible 

costs when selecting wastc rcduction strategies (e.g., the cost of a 
controlled disposal site versus the negative impact of litter on the tourist 
economy). 

- Potential waste reduction - Waste prevention and diversion strategies 
need to target those materials that constitute the highest percentage of 
the waste stream. They provide the greatest potential for waste reduction. 
Ease of implementation - At the same time, the Solid Waste 
ManagedTeam should focus waste reduction efforts on materials that 
can be easily eliminated or recycled regardless of how much of the 
waste stream they constitute. 
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Availability of markets There must be markets willing and able to 
accept recyclable materials. Without a market, there is little reason 
to separate a material for recycling. 

Impact on operations - Will this strategy have a positive or negative 
impact on quality of service Will it improve or reduce worker efficiency 
Will it incrcase or reduce labor requirements Will it be necessary to 
change or  allocate new equipment and facility space 

Select Waste Disposal Strategy 

Tourism ccnters on the Red Sea coast have the ability to transform waste 
disposal practices, set an example for the public sector, and preserve the 
natural beauty upon which their business depends. They can accomplish 
this by implementing bcst practices at the disposal sites they utilize. The 
Solid Wastc Managcr~Team should use the following criteria when 
selecting thc wastc disposal strategy. 

Site availabtlity Is there a suitable sitc for disposal located on the 
back land Arc other sitcs located clscwhcre in the tourism center better 
suited for solid wastc disposal 
Quantitlcs of wastc l)ocs the resort or hotel gcncrutc suficicnt 
quantities of wastc to warrant dcvclopmcnt of its own disposal sitc 
Other nearby propertleb Is a master dcvcloper or some cnltty to 
facilitnk cooperation bctwccn properties 

1:xisting disposal sites - L)o existing wastc disposal sites in the area 
conform to bcst practice guidelines Is it possible for the tourism 

De~lplng a rulid wurte nlanngement program cntulb: 

Scluct wriste rcd~~c~ion strotcgics at~d dcsignutc rnateriuls for waste 
diversion. 
Select wttslc i l i * [ ~ c ~ s u i  strtncyy. ~I I IJ  
1)csign tlls solid wastc ~nanaycnicnt progrim. 

/ 
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property(s) to upgrade an existing disposal site to meet best practice 
guidelines 

Equipment requirements and availability- Does the property or tourism 
center have the necessary equipment Will the disposal site be large 
enough to require full-time equipment 

Determine collection frequency, 
Select collection containers and determine container locations, 
Design the in-house collection system, 
Determine on-site processing requirements, 
Design the central processing and storage area(s), 
Identify hauling options, and 
Document the solid waste management program. 

Design Solid Waste Management Program 
2-8 Step 8--Implenie~il and hlanage Solid Wasle Prog~.anl 

The Solid Waste ManagerITeam must address thc following issucs when 
designing the solid waste management program for construction sites: 

Identify collection points, 
Determine source-separation requirements, 
Select collection containers and determine container locations, 
Install litter fencing, 
Identify hauling options, 
Require waste management plans from subcontractors, 
Incorporate performance measures in subcontractor agrccmcnts, 

and 
Document the construction waste management program. 

The Solid Waste ManagerITeam must address the following issues when 
designing the solid waste management program for operating resorts: 

Identify collection points, 
Determine source-separation requirements, 

Once the solid waste program has been designed, it is time to implement 
it and manage ongoing operations. 

Contracting for Solid Waste Management Services 
In most cases, construction sites and operating resorts will rely on an 
independent contractor to operate at least some part of the solid waste 
management program. Contractors may be hired for collection and 
hauling, disposal site operations andlor recycling services. The following 
steps must be taken to secure a good contract for solid wastc services. 

Identify potential contractors -A  list of potential solid waste contractors 
can be compiled from business listings and conversations with other 
developers and hoteliers. Make sure to identify not just private 
companies but also NGOs that may offer services. 

Select conbactor(s) - Contractor(s) should be selected using a competitive 
bidding process based on both quality of service and cost - not simply 
the cheapest cost. 
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Ncgotiatc and sign contract -A written contract bctwccn the property 
and its solid waste contractor(s) is necessary to ensure that services 
conform to cxpectations. Contracts for solid waste services must 
explicitly define the work requirements, minimum performance standards, 
and pcnaltics for non-performance. 

Incorporate waste reduction incentives in contracts - Solid waste 
collection and disposal fees should be based on the quantity of waste 
handled, and not a simple flat fee. This allows one to reduce waste 
collcction and disposal costs through waste reduction efforts. 

Monitor contractor pcrformancc - All solid wastc contracts must contain 
explicit provisions stating where matcrials will be taken for disposal. 
There must also be pcnalties levied against the contractor if the property's 
rccyclablcs and/or waste are not handled according to the contract 
terms. 

Program Start-up 

A strong start-up phase is important to successful implementation of a 
solid wastc management program. In general. best practices far program 
start-up include the following. 

(hrcfullv plan sequence of pmyram start-up. 
Provide information and training to all employees and contractors. 
llave all contracts for waste managcmcnt services in place four 
to six wccks prior to start-up. 
1)istributc collcction containers and written instructions one week 
prior to start-up. 

I lmplementlng and managing solid waste program entails: I 
Contracting for solid waste management services, 
Program start-up. 
Traln~ng and awareness, and 
Ongoing program management. 
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Have monitoring and record keeping systems in place at least 
two weeks prior to start-up. 

Training and Awareness 

Training and awareness programs are critical to proper functioning of 
the solid waste management systems. Programs based on best practices 
require significant changes in people's behavior. Without initial training 
and ongoing encouragcmcnf, it is casy for pcoplc (c.g., construction staff, 
subcontractors. cmployces, guests) to revert to old patterns of behavior 
and threaten the success of the program. Training and awareness programs 
are needed for the following separate audiences: 

Employees 
Sub-contractors 
Guests 
General public 

Training and communications must he ongoing; the need does not 
disappear once the program has started. Moreover, as the program 
matures, changes will be made, programs cxpanded and new procedures 
adopted. 
Ongoing Program Management 

After program start-up and training, it is important to maintain best 
practices for ongoing management of the solid waste program. Best 
practices for ongoing program management include: 

Maintain accurate solid waste records. 
Monitor program operations. 

Perform periodic waste assessments. 
Evaluate new waste management strategies periodically - Review program operations with top management. 
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chapter 111 presents best practices for waste prevention and waste diversion 
at construction sites. 

3-1 Waste Prevention 

aste prevention is possible during all phases of project 
development: design, subcontracting, matcrials procurement 
and construction. Best practices for waste prevention at 
construction sites include the following. 

* Incorporate Waste Prcvcntion into Purchasing: 
Prepare accurate estimates of construction materials. 
Order materials on a timely, as-nccdcd schedule. 
Eliminate toxic and ha~ardous materials. 
Reduce Packaging Waste: 
Encourage s~~ppliers to use durable, re-usable transport packaging. 
Rcturn dureblc packaging and shipping niatcrials to supplicrs. 
Return non-durable pecking and shipping materials to suppliers. 
Incorporate waste prcvcntion strategies into supplier agrccmcnts. 
Incorporate Waste Prcvcntion into Constn~ction Pri~cticcs: 
Use pre-fuhricntcd construction componcnts. 
Use prc-cast concrete components. 
I:stahlish ccntral fabrication and cutting stations. 
Maintain cquipment and tools. 
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Recyclables found in construction waste: 

Concrete . Gypsum wallboard 
Excavated soil and rubble Wood 
Brick . Plastic 
Asphalt . Porcelain 
Glass . Cardboard 
Scrap metal 

3-2 Waste Diversion 

Best practices for waste diversion at construction sites include the 
following. 

Identify options for salvaging building materials, 
Use excess excavation material as structural fill, 
Use mixed rubble for non-structural fill, 
Source-separate and recycle materials from construction waste, 
and 
Exchange excess building materials with other construction 
projects. 
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D-4 Best Practices for Resort Operations Waste Reduction 

chapter IV presents best practiccs for waste prevention and wasti 
diversion at opcrating resorts. 

4-1 Waste Prevention 

cst practices for wastc prcvcntion at opcrating resorts 
include the lhllowing. 

l~nplcmcnt Wastc Prcvcntion in all i)cpartmcnts Iach 
dcpart~ncnt of a resort performs specific activities and 

gcncrates tlilrcrcnt wastes. Thcrclbrc, cach has its own spccilic waste 
prcvcntion opporti~nitics. 
Implement Wastc I'rcvcntion for Toxic and tlazardous Wastes 'Toxic 
and hi~z;~rdot~s substances arc used in many departments ofrcsorts and 
hotels. The Solid Wastc ManagcrTTcilm should complete an inventory 
of them during the wastc ;isscssmcnt and implement strategies to 
reduce or eliminate usage. 

4-2 Waste Diversion 

nest prircliccs li)r witstc tlivcrsion at opcraling resorts inclrrtlc ihc li>llowing. 
lnrplcmcnt Wrlstc Kcusc in ill1 1)cpartmcnts KCLISC stri~lcgics exist 
111'11 L'III I C ~ I U L . ~  111c itllrount ofwaste gc~icraIcd 111 every dcpartnicnt. 
Soi~rcc-scparittc and Kccyclc Materials Nearly cvcry component 
of thc solid wustc stream can be diverted liom ilisposul by 
recycling. 
Source-separi~tc Organic Materials for Animal Fccd and C'omposling 

lixirniplcs ol'wi~zlc prcvcnlior~ sIl;~lcgics sir~ccssli~lly irnplc~nc~lletl ill Kcd 
Sci~ rchorls: 
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Sorting and Storage for Recycled Materials 

Examples of waste diversion strategies successfully implemented at 
Red Sea resorts: 

Reuse plastic buckets as durable liners in outdoor litter baskets 
Re-dye old linens and convert thcni into tablecloths 
Recover landscape waste and food waste for animal feed 
Recycle plastic bottles, aluminum cans, paper and cardboard 

Four materials comprise more than 80 percent of the average resort's 
waste: food waste, landscape waste, paper and plastic. Waste diversion 
efforts that focus on them can dramatically reduce the amount of waste 
that must be disposed. 

-Organic materials account for a major part of the solid waste generated 

by Red Sea resorts and hotels. This includes food waste and landscape 
waste. Local people are able to utilize a significant amount of the 
organic waste a feed for the animals. On-site composting is a waste 
diversion strategy that not only diverts organic waste from disposal 

but also produces a valuable soil amendment. 

Recyelahles found in resort waste: I 
Cardboard Rigid plastic containers 
Ofice paper Plastic bags and plastic film 
Newspaper Landscape waste 
Food waste Cooking oil and grease - 

Container glass Motor oil 
Other glass Furniture 
Metal cans Electronic equipment 
Scrap metal Appliances 
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11-5 Best Practices for Waste Disposal sites 

haptcr V describes best practices for resorts and hotels that 
choosc to devclop and opcratc their own wastc disposal sitc. 
These prdcticcs arc not state-of-thc-art for cnginccrcd sanitary 
landfills, but rcprcscnt minimum standards for wastc disposal 

in an arid environment with limited dcvcloplncnt as is found on the Rcd 
Sca Coast. Section V also provides recommendations rcgardin~ solid 
waste incineration. 

5-1 Siting a Waste Disposal Site 

Sitting a controlled disposal site entails the following steps 
listimatc disposal sitc volume. 
Identify suitablc areas, 
Compilc sitc-spccilic infortnation, 
Rank potential sites, 
Submit Iinvironmcntal Impact Asscssmcnt, and 
Obtain iipproval from lgyptii~n i:nvironmcntal A h i r s  Agency. 

5-2 Design and Conrtructian 

'I'hc tlcsign i ~ t i i l  cotlstructioti of;t controlled w;tstc tlisposal sitc involves 
~ I I G  Sollowitlg sicps: 

I)csign the ilrca fi~r wastc disposal. 
I>csign li)r litter control. 
Ilcsign othcr site lkaturcs, 
Prcpirc design und construction documents, 



Figuw Y-2. Lundfiii Design Feorure~f i~r .  Lirrc,t- Cun/,r~/ 

I 
DIncSon of Pnralllng Wind 

b 
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Construct the controlled disposal site, and 
Construct filling area in phases. 

Windblown litter is a ubiquitous problem at existing Red Sea disposal 
sites. Litter control is based on three principles: 
1) secure the waste, 

' 

2) minimize the effect of the wind, and 
3) catch windblown litter 

5-3 Operations 

The operation of a controllcd waste disposal site requires daily management. 
Factors that are important to effective operations are: 

Provide required equipment, 
Hire necessary personnel, 
Manage incoming loads, 
Apply cover, 
Maintain operations for litter control, and 
Make provisions for dump scavenging. 

5-4 Recommendations Regarding Solid Waste Incineration 

Solid waste incineration should not be considered by Red Sea tourism 
centers. Although incineration offers certain potential benefits, it is not 
recommended for the following reasons: incineration is more expensive 
than land disposal; incinerators are constructed from highly specialized 
components; and incineration does not eliminate the need for a controlled 
disposal. 
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Exccutivc Summary 

Environmental Best Practice 
For Red Sea Tourism Development 

A. Energy Management 

- 
B. I,,andscape Architecture 

C. 1,andscape Planting 

B. Solid Waste Management 1 



Water and Sanitation systems 

E-1 Framework and requirements for the planning and 
implementation of water and sanitation systems for 
tourism centers 

- -- 

E-2 Guidelines for the design, construction and operation 
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E-1 Framework and requirements for the planning and 
implementation o f  water and sanitation systems for 
tourism centers 

1-1 Water and sanitation project requirements 

he watcr and sanitation sectors play an important role in 
the carly stages of tourism dcvclopmcnt, constituting 
between I5 20 percent ofa  project's total estimated cost. 
'fhc possibility of installing such systems will determine 

the very cxistcncc o fa  project and may be the limiting factor for a 
project's succcss. 

This guidebook will list rcquircmcnts and dclinc needs, allowing 
investment p;~rtics to dctcr~ninc thc optimum selection and application 
of watcr anti so~liti~lion systcnls. I(xpcricnccs highlighting succcsscs and 
hilures will bc includctl to illlow ibr optitnizing proposed solutions. 
I'rinciplcs of hest pri~cticc fi)r conscrvi~tion i~ncf pollution prevention will 
be considered. 

Ten ycars ago, the Itgyptian Ministry of llousing, Iltilitics. and Urban 
I'lilnning (MII[IIJI') rclcnscd the 1;gyptiiln fsuilding C'odc in il multi- 
volume p11hlic:liion. Ilowcvcr, in the licld oftourism thcrc is no spccilic 
~ . ~ ~ ~ 1 1 ,  1Il:+t ,rpplics, :tnd rlo ct~forcc~ncnt of ;~rly codc. itari<)us c~>r lca  iu.c 

iipplicd virtuitlly 211 the whim o f  Ihc investor, construction manaycr, or 
contractor. 
, . 
Ihc 1:gyptiiln codc may be applied to water and sanil;~tio~~ nctworks; 
however. there is 110 current cotic for desalination plants or wasicwatcr 

treatment plants of the size and scale used in tourism projects. Wcll- 
organized, well-managed, and integrated development projccts may apply 
codes propcrly and solicit inspcctions. Minor projccts. however, arc lcss 
likely to either solicit such inspection or to be the target of attention from 
the overburdened bureaucracy. Unfortunately, in thc case of watcr and 
sanitation systems, the majority of problems arise during the stage of 
operations and maintenance. 

'l'hc tgyptian Tourism Dcvclopmcnt Authority requires developers to 
identify sources and methods of supplying potable water and ways of 
disposal of wastewater. In the documents subrnittcd by the developer. 
technical reports and drawings should be submittcd showing the watcr 
supply, scwap. irrigation and lire networks. 
As (br wastewater treatment and disposal, TDA forbids dumping of raw 
or treated sewage into thc sca. 

'I'll/\ has defined a set ofrulcs and rcquircmcnts that the investor should 
hllow. Thcsc illlow estimation ofthc system rcquircmcnts and the overall 
outlines of its components. Thcsc requirements were determined in vicw 
ofthc applicti ligyptian standilrtls and ctdcs, also the applied environmental 
regulations and laws were taken into considerations. 



The use of water-intensive vegetation, inefficient irrigation 
technology, and poor irrigation practices will greatly increase the 
property's irrigation requirements (e.g., manually irrigating turf grass 
during daytime hours) 

E-2 Guidelines for the design, construction and operation 
of Water systems 

TDA's proposed design watcr cor~surnption for tourism hotels 

and dcsign of its water and sanitation installations. 
The three key parameters that, in addition to the propcrty's numbcr of 
rooms or the maximum number of guests, greatly affect its required water 
supply capacity include: 

Proposed design Hotel water 
1 classification consumption C 

5-star 0.80 m'/roorn.day 

The star rating or classification of the hotcl - Thc indiccs that can be 
used to cstimatc the maximum domestic water nceds of a watcr cfficicnt 
hotel arc prescntcd in the table. 
The numbcr of cmployccs houscd in the hotcl or in adjaccnt staff 
quarters -The  required water supply capacity should be increased by 
0.15 - 0.2 m3lday for each employee that is housed on propcrty. 
The irrigation needs of the gardens - Given Egypt's arid climate, 
irrigation can have a huge impact on the required watcr supply capacity 
of any property that does not have access to treated wastewater for 
irrigation or whose irrigation nceds exceed thc output of its wastewatcr 
treatment system. The total water needs of a property's gardens is 
largcly a function of (a) the suitability of the selected vegetation to the 
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4-star -~ 0 . 7  r ~ .  1 1 .  r~xxns) x (0.70 tn~~!roo~m.c~ay) 1 capacity, that is, thc maximurn volume of water the property 
- I  I I T I  I I ~ I ~ ~ ~ I , ~ ~ ~ ~ < > / . I . C I ~ I ~ I \ )  \ I O ~ O  ill"ro~lIl.dd\.) 1 

-. is cxpcctcd to consume uhcn opcrating at full occupancy. 
This evaluation necds to be donc with carc because the property's requircd 
water supply capacity will affect many important elements in the planning 

Required water sup ly capacity o f  the hotel s' (m Ida)) 

(number of rooms) x ( I  .O m'lroom.day) 

2-1 Water needs of the project 

ne of the first steps in the design of a property's water 
system consists in evaluating its required water supply 





E-2 Guidelines for the design, construction and operation of Water systems 
~ ~ . .  ~ p ~ ~ -  ~ ~~ 

The planning and design phases offer a unique opportunity to include 
important water conservation features throughout the property, in particular 
in the design of the water pressurization and supply systems, the selection 
of plumbing fixtures and appliances, the layout and composition of green 
areas, and the design of the inigation system. Failure to do so can easily 
increase the property's actual water needs by 100% or more: the long- 
term cost of this unfortunate oversight is therefore enormous. 

I n  n~ohi cascb. w~atcr conicmation tcchnologics and mcasures arc simple 
and easy to implcnicnt, have minitnal maintenance needs. rcquirc modcsl 
investments, and offer very short payback periods (typically ranging from 
I to 6 months). 

2-3 Water conservation - operational issues 

The benefits provided by the water efficient features can be sustained in 
the long run only if they are properly operated and maintained. As such, 
the propcrty should pay attention to operational and maintenance issues, 
such as: 

Dccising an cffcctive preventative maintenance program for the watcr 
supply system, plumbing fixtures and watcr-using equipment. 
Reducing its futurc maintenance load by taking into account maintenance 
concerns in the detailed design of the water system. 
Devising a water monitoring program to track its water consumption 
and detect leaks. 
Drafting standard operating procedures for all activities that have or 
could have a large impact on water consumption (e.g., irrigation and 
pool maintenance operations). 

Adopting strategies to reduce the volume of dirty laundry generated 
by the property. Simple measures, such as a towel and bed linen reuse 
program, can cut the laundry load by more than 50%. In addition to 
saving water, reducing the volume of items processed through the 
laundry also reduces the laundry's labor requirements, its energy and 
chemicals consumption, and the wear and tear on the washers and 
dryers. 
Training employccs to practicc watcr conscrvation in thcir daily 
activities. 
Inviting the guests to participate in the hotcl's water conservation 
efforts. 

2-4 Water source 

The typical water source options available to coastal and desert tourism 
properties include: 
I) The direct connection via a pipeline to an existing watcr system; 
2) The indirect connection via tanker trucks to an existing water system; 
3) The opcration of a desalination plant by an individual propcrty; anJ 
4) The operation of a desalination plant by a group of neighboring 

properties within the context of an Integrated Development Center 
(IDC). 

When deciding on the water source that best fits the needs and limitations 
of the property, the project planners must carefully evaluate the following 
factors. 
Water - The water needs of the property may 
limit the applicability of some of the possible water source options. 
For example: 
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E-2 (iuidclines ihr t l~c design, construction and operation of Water systems 
. -- ~ ~ 

- A propcrty with small watcr nccds (50  m3lday or less) should not 
consider installing its own desalination plant i~nlcss there are no other 
altcrnativcs or i t  can guarantee that the plant wi l l  be operated properly. 
TL)A requires that the source o f  watcr should be reliable and sustainable. 
A long agrccmcnt should be av>tilablc to prove to T D A  the source 
sustainability. 

- I3ccausc o f  high costs and logistical prohlcms. a property that consumes 
more than 50 m3Iday wi l l  probably be unable to rely to tanker trucks 
to meet i t  watcr nccds. 

The possibility to form an IDC or locate the propcrty in an existing 
I1)C - 1:stahlishing or joining and II)C with centralized utility services - 
i s  generally the best alternative for propcrtics that do not have access 
to an cxistiny watcr sourcc. The I[)C structure allows them to pool 
thcir rcsourccs to huild a 1;trgc ccntmlizcd desalination plant which 
can protlucc watcr ill i t  minimum cost. I t  also relieves individual 
propcrtics l i om tho responsibility o f  opcri~ting thcir own plants and 
disposing o f thc  rcjcct brine. 

Proximity i111d canacitv ol'cxistinu svstcms - 'I'his is itn itlcul solution 
li)r any propcrty t l i i ~ t  is uni~hlc to participate in  iln IIX', hut its 
i~ppl ic i~hi l i ty i s  o l l e ~ i  ~cstrictctl by the lack o f  utility inli;~stn~cturc or 
hy the limited surplus c;lpacity o f  cxistiny dcs;~lin;~tion plants. 

Acccptahility and rcliitbility of thc wntcr source - 'l'hc 'Sl)A wi l l  not 
itpprove a project unless it has i~cccss to a watcr sourcc that can 
itdcq~~atcly i ~ ~ c c t  tlic property's itcctls ;~nd prtducc watcr of itcccptnhlc 
quality. 
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E-2 Guidelines for the design, construction and operation of Water systems 

Some architectural features, such as this tower of an El Goul~a 
hotel, can douhlc up  as water towcrs 

Suitability of the RO plant's brine disposal system - Any property or 
IDC that plans to build a desalination plant must demonstrate that the 
reject brine will be disposed of in a manner that minimizes the potential 
for environmental damage. 

Ouality and skills of the future system-operators - Inadequate desalination 
plant operations can render the product water unfit for human use, 
increase the system's operating costs, and greatly reduce the servicc 
life of its cornponcnts. No propcrty should thcrefi~lr con.;itlcl- ht~ildirlg 
an on-sik tlesalination plant unless it can guarantee that i t  will have 
the required in-house expertise or access to a competent outsider 
contractor. 

2-5 Water storage tanks 

A property must have one or more storage tanks of sufficient capacity 
to ensure that an adequatc volume of water is available at all times to 
mcet the normal watcr needs of guests, staff and back-of-house opcrations, 
and its fire protection needs. 

Type of storage tanks - Water can be storcd in underground or clevatcd 
storage. The choice between these alternatives is typically driven by 
operational requirements and aesthetic concerns. The use of elevated 
storage tanks may not be approved by TDA if it negatively affects the 
aesthetics of the property. 

Storage volume for domestic water - The capacity of the domestic 
water storage tank(s) must be sufficient to meet the property's maximum 
watcr needs for a period of at least one day. 
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E-2 Guidelines fi3r the design, uonstn~ction and operation of Water systems 

Storage nccds for firc protection - In addition to the domestic watcr 
storage rcquircmcnts, the property must at least have a 120 m3 water 
rcscrvc to mcct its fire protcction nccds for the overall site and layout. 
This rcwrvc can either be wparate fiom or combined with the propcrty's 
domestic water storage. In case of existing hotel or multistory building 
with multi-purposes, the consultant should estimate the nccdcd fire 
fighting reservation and add up to the prc-determined water and firc 
reserve. 

Location of the storaKc tanks - The watcr storage tanks should ideally 
be located as close as possiblc to the propcrty's main watcr distribution 
network and as high as possible; at the highest lcvcl situations. in order 
to minimi/c pressure losses. 

Tank configuration - The clon~cstic watcr should idcally be stored cithcr 
in two (or more) separate tanks. or in a single tank that is divided into 
two separate coniparlmcnts. 

Water uualitv protection - Thc domestic watcr tanks tllust k. properly 
designed to protect the quality ofthc watcr during storage. 

2-6 Water prcssurlxatlon system 

In its sinlplcst i~nd ideal li)rni, the prcssurizi~tion systcni consists of11 
i~iylc: ~lc:i.~tc:J > i ~ ~ d g ~  ~ I I L  I I I A I  i> S C ~  L I ~ I C L I I Y  ~ I ~ ~ I I I  IIIC W ~ C I  WILIILC a11d 
operates witho~~t punips or special controls. I J~ili)rtunutcly, and typically 
due to site co~~straints. most systc~iis arc more complcx and include wutcr 
supply pumps, lirc pumps, and hydropllculnalic pressure unks or variublc 
licqucricy pump controllers. 
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E-2 Guidelines for the design, construction and operation of Water system: 

Electric and backup diesel fire pumps at 
a 310-room, 5-star Red Sea hotel 

The following issues should be considered when selecting and designing 
a property's water pressurization system. 

If possible, take advantage of gravity - Gravity pressure systems 
typically have lower operating costs and are easier to maintain and 
operate than the other systems. 

Use the water pressure provided by the source - If the property is 
supplicd by a main that carries sufficient pressure. it should take 
advantage of this pressurc eithcr to forcgo the need for pumps or to 
reduce the run-timc of its watcr supply pumps. 

Base the system design and equipment selection on sound engineering 
analysis 

Use energy efficient equipment -All pumps should ideally use high 
efficiency motors. 

Provide backup pumping capacity - Each pumping station should be 
equipped with a standby pump (or pumps) of sufficient capacity to 
ensurc the propcr operation of the watcr supply system in case of p u m ~  
breakdown or maintenance. 

Provide adequate pumping capacity for fire protection - The pumps 
that supply water to hydrants and other fire protection systems shoulc 
have the capacity to generate the required fire flows. In addition, the 
property should take the necessary precautions to ensure the proper 
performance of the fire protection system in case of a power failure. 

Operate the water distribution system at a reasonably low pressun 
(e.g., 2 to 4 bars) - High water pressures are wasteful in terms of thc 
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E-2 Guidelines ibr the design, construction and operation of Water systems 

extra cost of the equipment and energy required to produce them, and 
the increased volume of watcr consumed by fixturcs and lost through 
leaks. 

2-7 Water distribution system 

The purpose o fa  watcr distribution systcm is to deliver watcr to all points 
of use in an adequate amount and at a satisfactory pressure, under both 
normal and cxceptional operating conditions. To ensure the adequacy 
and integrity of the water distribution systcm, appropriate consideration 
should be given to the following guidelines and issues. 

* I)ctailcd dcs i~n  of thc watcr distribution svstcm -The design of a water 
distribution systcm is a complex cxcrcisc that should be based on sound 
analysis  and thus entrusted to an experienced engineer.  

Fccdcr main conliuuration - The layout ol'thc property's lbcdcr mains 
should ideally be loopcd rather than hrilnchcd. 

Location ant1 position ol'watcr supplv lincs - All shndard precautions 
must be rcspcctcd whcn dclining the location and position of watcr 
supply lincs. 

Vi~lvc sclcction and loci~tion - The sclcction i~nil placctncnt ol'valvcs 
in the wittcr tlistrihution systctii   nu st he hascd on sound cngi~iccring 
i~nalysis. 

Sclcction ol'nipc ~i~atcriul - 'l'hc princip~l Ihctors to consider whcn 
sclccting the type of' pipe fbr a spccilic application include: its ubility 
to withst;~ntl the m;~xi~num anticiputcd internal and cxtcmal pressures; 
its resistance to corrosion; and, if applicable. its resistance to high '[Lp~cal layout ol'a hrunchcd lbedcr m u ~ n  

. .- 
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E-2 Guidelines for the design, construction and operation of Water system: 

water temperatures and UV radiation. A property should be particularly - -  ~ 

cautious when considering the following possible applications: 
- the use of metallic pipes in aggressive soils; 
- the use of metallic pipes to convey desalinated water; 
- the use of plastic pipes, other than CPVC and polypropylene, in hot 

water distribution systems; and 
- the use of plastic pipes in areas exposed to direct sunlight. 

Installation precautions - The property must ensure that all due 
precautions arc taken during thc constructio~, of its water distributio~l 
system. 

Fire protection -The property can operate either separate or a combined 
fire protection and domestic water supply systems, but it must comply 
with the following requirements. 
- The system must bc able maintain a pressure of at least 1.4 bar at 
the fire hydrants while delivering the required flows. 

- The diameter of the pipes that carry the fire protection water must 
be greater or equal to 100 mm. 

-The distance between adjacent fire hydrants cannot exceed 1501nctcrs 

Galvanized steel pipes removed from a Red Sea hotel after only 
10 years of selvice bmuse die comsive RO water used by the hotel sholterrul 
the ser\ice lire ofthese pips by more than 75% 
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E-3 Guidelines for the design, construction and operation 
of sanitation systems 

3-1 Wastcwatcr collection system 

he principal issues to consider when planning and designing 
a wastcwatcr collection system arc presented bclow. 

Dcsian of thc wastewater collection system - The design 
of a wastewater collection system is a complex exercise that 

should be based on sound analysis and thus entrusted to an experienced 
engineer. 

Svstem confiuuration - I lotcl wastcwatcr collcction systems typically 
fall in one ofthc li)llowing categories: gravity scwcrs. prcssurc scwcrs 
and comhincd gravity and prcssurc scwcrs. Gravity scwcrs transport 
wastcwatcr by gravity along a downward-sloping p i p  gradient. while 
prcssurc scwcrs pump the wastcwatcr from a central collcction point 
(wet wcll) into a pipcline (force muin) that conveys it to the point of 
discharge. In a combined gravity and prcssurc system, a gravity scwer 
is typically used to convey the wirstcwatcr (iom the buildings to a wet 
wcll. and n prcssurc scwer is then used to pun~p the collected wastcwatcr 
from the wet well to the point ofilischargc. 

(iravity scwcrs have low operating costs nnd should. thcrcli)rc. be the 
preferred option ibr any propcrty with suiuhlc topogrephy and subsurface 
conditions. Ilnli)rtunirtcly, given thi~t wastewater trcirtnlcnt plunts in 
coastill hotels irrc typically constructed farther inland and on higher ground 
than guest hcilitics. many propcrtics arc unable to handle their wastewater 
by gravity illone and must rely on a combined gravity and prcssurc sewer 
system. 

Sclrc~natic rcprc4cntation <>fa convcntio~\al gravity scwcr 

Schctnutic' 'sprcx~tutii"~~ ofa c~lnbincd gravity :~rid prcssurc 
sewer S Y S I ~ I I I  wi th  a hinglc wcl well and pun~ping static~n 

E- Water and Sanitation Systems 



General considerations for the planning and design of a wastewater 
collection system - 
- Take future developments plans into account when designing the 

layout and capacity of the wastewater collection system. 
- Avoid discharging stormwater flows into the sewer system. Stormwater 

flows from roofs and paved surfaces should ideally be disposed onto 
the surrounding grounds. However, the possibility of studying a 
combined systcm capable clf handling the sewagc along with the 
storm watcl- may bc studicd by thc designer, hcncc the Egyptian codc 
of practices allows for its applications. In certain views, this combined 
system may have advantage over the separate system, that the 
wastewater organic loading is decreased, and the storm water allows 
for cleaning of the settled solids of the sewerage network. It should 
be mentioned also, that the rate of flooding in Egypt is minimal, 
accordingly, such combined system will not enlarge the system 
capacity. 

- Avoid placing sewcr lines in areas that will be subjected to large 
surface loads. 

- Ensure there are no cross-connections between the water supply 
lines and the wastewater collection system. However, if it was applied, 
certain precautions for the arrangements between the water and 
wastewater pipelines should be applied. 

- Maintain an adequate separation between sewer and water lines. 
- Ensure the materials used for the construction of sewer lines and 

appurtenances are adequate to the soil conditions. 

E-3 Guidelines for the design, construction and operation of Sanitation systems 
~- ~~~ 

~ 

3-2 Wastewater treatment 

All hotels must have access to a suitable treatment system that is able to 
purify their wastewater to a level that allows for its reuse in irrigation 
or proper disposal. The wastewater treatment options available to coastal 
and desert tourism hotels typically fall in one of the following categories. 
1) The direct connection through a sewer line to an existing wastewater 

trcatment plant. 
2) Wastewatc~ collection in holding tanks and off-sitc transport by tankcr 

trucks to an existing wastewatcr treatment plant. 
3) The operation of a wastewater treatment system by an individual 

property. 
4) The operation of a centralized wastewatcr trcatment plant by a group 

of neighboring properties within the context of an Integrated 
Development Center (IDC). 

The choice of the option that best suits the needs of the property will 
largely depend on the following factors. 

Volume of wastewater - The volume of wastewater gcncratcd by the 

property may limit the applicability of some of the possible wastewater 
treatment options. For example: 
- Trucking collected wastewater to an existing treatment systcm is 

typically suited only to properties that generate small wastewater 
flows (e.g., 50 m3Iday or less). 

- A small hotel should not consider building a sophisticated wastewater 
treatment plant (e.g., an activated sludge system) unless there are 
no alternatives or it can guarantee that the system will be properly 
operated. 
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'She volume of wastewater generated by a hotel is proportional to its 
domcstic wntcr consumption ( i . ~ . ,  the watcr consumed in all of its 
operations excluding irrigation). I t  can range from a low of 40% of 
domcstic watcr consumption for a property cquippcd with an extensive 
grcy watcr collection network, to a high of 90% of domestic watcr 
consumption for a property with no grcy watcr systcm. 

The possibility to form an IDC or site the property in an cxistinr IDC 
- 8stablishing or joining an IDC with ccntralixd utility services is 
generally the best option for any propcrty that docs not have access to 
an existing wastewater lrcatmcnl system. The IDC structure allows 
propcrtics to pool thcir resources to build a centralized and efficient 
wastcwatcr trcatmcnt plant. I t  also relieves them from the responsibility 
of operating thcir own trcatmcnt systems and producing a treated 
cfllucnt that is suitable For use in irrigation. 

Proximity and capacity of existing svstcms - Kclying on an existing 
troatmcnt systcm is an altraclivc solution for any propcrty. I lowcvcr. 
this option can have significant drawbacks. 
- The cost of trucking wastcwatcr can be prohibitive li)r propcrtics 

that gcncriitc nlcdiunl to large flows (i.c., inore than 50 m31dcly) and 
do not lii~ve :I sewer co~i~~ccl ion  to the Ircillmcnt plant. 

- The systc~n's operator typically charges a fcc for the wastcwatcr 
~ I C . I ~ I I I G I I ~  ~civicc.  

- Ry losing control over its wastcwatcr. the propcrty loses a potential 
source of low-cost irrigation watcr. 

C)unlity and skill ol'thc luturc svstem owrators - N o  propcrty should 
consider building a sophisticated wastewater trcatmcnt plant and, in 

p~~ ~~ ~ 
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E-3 Guidelines for the design, construction and operation of Sanitation systems 

Activated sludge wastewater treatment plants used in Red Sea hotel 

particular, use the treatcd effluent for irrigation unless it can ensure 
that the treatment system will be properly operated. 

Selection of wastewater treatment technology - Most of the wastewater 
treatment plants in service along the Red Sea coast are based on the 
activated sludge process. However, given its high initial cost and strict 
operational requirements, an activated sludge system is typically not 
suited for propcrties that generate small wastewater flows (e.g., 50 
m3iday or less) o r  don't have the resources to operate it properly. 
Besides the activated sludge proccss, thcrc arc many othcr proven 
systems that can be used to treat the wastewater produced by hotels. 
For example, "natural" treatment systems -- such as intermittent sand 
filters, subsurface soil absorption systems and evapotranspiration beds 
-- compare favorably to the activated sludge process in terms of 
performance and cost, and are particularly well suited to properties 
that generate small wastewater flows (e.g., 50 m3/day or less). 

Effluent polishing for use in irrigation - Regardless the trpe of treatment 
systcm uscd, the treatcd wastewatcr must bc filtered and disinfected 
before it is used for irrigation. 

Approval from EEAA &TDA - The design of wastewater collection 
& treatment systems must be subjected to the TDA & EEAA approval. 

Sludge management - The property must have the means to properly 
handle the sludge generated by its wastewater treatment system. The 
typical sludge handling options include: collection and transport to an 
off-site facility for treatment, and on-site stabilization and subsequent 
use as a soil conditioner. Poorly stabilized sludge presents significant 
health risks and should never be used to fertilize hotel gardens. 
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E-3 C;uidclines for the dcsiyn, construction and operation o f  Sanitation systems 
--- - - 

3-3 Wastewater modincation - volume and pollutant load reduction 

The volumc and quality o f  the raw waslcwatcr gcncrated by a property 
can have a major impact on the wastewater treatment, disposal andlor 
reuse systcm. For example: 

large wastewater flows incrcasc the rcqnircd capacity and the operating 
cost o f  the treatment system; 
Wastewater llows in  excess ol'thc design capacity of the wastewater 
treatment system affect its pcrhrniancc and lower the quality o f  the 
treated clllucnt; 
The discharge o f  toxic chemicals into thc propcrty's drainagc systems 
harms the beneficial bacteria that purify the wastcwatcr in  a biological 
wastcwatcr trcntmcnt process: and 
I l igh concentrations ol'sodium. boron and othcr deleterious clcmcnts 
in  the raw wastcwatcr can make the trcatcd cfllucnt unsuitable for usc 
in  irrigation. 

As such, the property should strive to rcdrlcc the volumc and improve 
the quality o f  the raw wastcwatcr generated by  its operations. 
Wastewater volumc reduction - Water conwwiition ant1 grcywatcr irrigation 
urc the two main stretcgics that can be used by a hotel to rctlucc the 
volt~mc ofwitslcwatcr tlischitrgcd to its wnstcwiltcr trcalmcnt or disposal 
systcni. 'She impi~ct o f  thcsc striktcgics can be signilicanl -- l i ~ r  cxamplc. 
it11 cx t c~~s i vc  yrcywatcr collection system c i ~ n  rctlucc the property's 
wastcwatcr flow hy inore than 5 0 ' X ~ .  

I'ollutant loi~t l  rctluction - 'l'lic prt,pcrty should avoid, to the cxtcnt possible. 
ilischarging inlo its drainage systcm pnducts that can disn~pt the wnswwuwr 
twatmcnt pnress or atTcct the quality ol'thc trcatcd clllucnt. This objective 

'She cxccssivc use ol' chcmici~ls h housckccpcrs in  
ytlcslroonls and othcr arciks can grcillly ol!cct the qtritlity of' the 
wilslcwutcr ycneri~tcd by holcls 
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Required treated wastewater quality for imgation of unrestricted and restricted access 

For unrestricted 
Parameter 1 access areas 

( Fecal coliform ( s 100count/ 100ml 

Irrigation practices should avoid ponding 
of treated wastewater 

For restricted 
access areas 
s 30 mglliter 

30 mglliter 
3 0.5 mg litct 

.- 

can be achieved by adopting a number of relatively simple and low-cost 
wastewater management practices, including: selecting judiciously the 
chemicals used in laundry, housekeeping and stewarding operations; 
training staff on the proper use of chemicals; monitoring chemicals' 

consumption; and installing well-designed grease traps on kitchen drains. 

3-4 Treated wastewater irrigation 

Individual hotels or lDCs that opcratc wastcwater trcatmcnt plants arc 
required to dispose of the treated effluent in an environmentally sound 
manner -- the discharge of even high-quality effluents into the sea is 
forbidden. This requirement, combined with the high cost of fresh water 
in many tourism centers, makes treated wastewater irrigation an ideal 
solution for effluent disposal. However, any property that contemplates 
the use of treated wastewater irrigation should be fully aware of the 
potential problems and dangers associated with this practice, and take 
all necessary precautions to minimize health risks and ensure the adequate 
performance of the irrigation system. 
Thc principal issues to consider when planning, dcsigning and operating 
a treated wastewater irrigation system are discussed below. 

Effluent quality and monitoring - The quality requirements for treated 
wastewater that is used for irrigation are defined in Egypt's 
Environmental Law 4412000 and 411994 (see Table 3.1). The property 
should regularly monitor the quality of the irrigation water produced 
by its on-site wastewater treatment plant (or ask the supplier to conduct 
the necessary quality control tests, if the property purchases the treated 
wastewater from an outside source) to ensure it meets the specified 
quality requirements. 
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A d c a t ~ o n  of the trcatcd wastewater - The irrigation watcr should be 
applied in a manncr that minimizes the risk of human contact with the 
trcatcd wastewater (c.g., by using emitters that apply a controlled 
amount of wntcr directly onto the soil and avoiding the use of sprinklers). 

Dcskn of the irrigation system - Irrigation cmittcrs should be large 
enough to nlinimi7z clogging problems. and the irrigation lines provided 
with clcanout and blowofT features. 
Training - Gardcncrs should be trained to handle and apply the trcatcd 
wastewater in a manncr that minimizes the potential risks to public 
health and the environment. 

* Sakty precautions - The propcny should: 
- provide protective gear to thc gardeners who come in contact with 

the trcatcd wastewater. 
- irrigate at night or dawn whcn guest and stalTtraffic is at a minimum; 
- irrigatc sensitive areas with licsh watcr (c.g., children's playgrounds); 

and 
- cnsurc the irrigation system can he operated only by t~uthorizcd 

employees. 

Irrigation wotcr needs - According to KSSTl's experience along the 
Kcd Scn coast. tlic consumption ofwakr pcr n12 of irrigated land ranges 
from 1,000 to 7.000 litcrslycar, dcpcnding on plalit sclcct io~~ i~tid on 
~lrc watcr cflicicncy of the lrrlgiitron and ~ ; ~ r t l c ~ l i n g  pr~~cticcs. Ilotcls 
with watcr cllicicnt gi~rtlcns i111tl irriyetion practices arc typically ablc 
10 111cct their irrigation needs with their trcutcd waslcwatcr during most 
of'thc ycar, ilnd hilvc to use son~c  f'rcsh water fix irriyi~tion only during 
brief periods of very low occupancy. 

Consumption of Irrigation Water in Red Sea Hotels 

Plant selection and distribution, irrigation technology, and irrigation 
practices havc a dramatic cfkct on the amount of watcr consumcd 
by a garden. This fact is illustrated in the following figure that 

I 

presents the total amount of' irrigation watcr consumed per square 
meter  of  irrigated garden in several Red Sea hotels 

" 
310 ,orrrn5.nlnr 150 roan? 5.slsr 340 nmm 5 slar 70 room4.alnr 

mcnl hole1 hole1 hotel 

M T E  Tlrv w.+l,ar I ~,!-u!~nyllun Bplaoa lflr:l& 1Iw lreelnd wnslewalnr. Ih rU>mrsllc vnler 
ilrd a n y  all*! lyrn ol irr#Valn,n wrrlsrr lnnll ly l l a  lroFnlss 
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3-5 Grey Water irrigation 

Laundry 

' , 

I ll 
., ,. ,, 

/ I  
" ...j<;,;:, 

c -  ,. 
, , 3 wav valve 

V S l l i  , 
< ,dL=~ 
" 7 ;  screen 

I pump I overtiow 1 
Filter r~~ ..-L )&:]LT& I 1 

, , 1 ,  , , , - I._,_ ~~~~ .- I I 
, , I -  ; 

Surge tank To sewel 

To Subsurface drip irrigation 

Schematic of a graywater collection and irrigation system 
(www.homeenergy.org) 

Grey water consists of the lower-strength wastewater that is discharged 
from showers, tubs, bathroom sinks, laundry washers and pool filters. 
As greywater is largely free of human and other noxious wastes, it 
contains fewer suspended solids and pathogens than raw wastewater and, 
thereby, requires a minimum amount of treatment before it can be reused 
for subsurface irrigation. 
Including a grey water system in the design of the property can bring 
important bcncfits. 

Grey watcr accounts for 50 to 70% of the total volume of raw wastewater 
generated by a hotel. An extensive grey water collcction and irrigation 
system can thus reduce by more than half the required hydraulic capacity 
of the wastewater treatment system. 
A grey water system can reduce by more than 50% the wastewater 
disposal costs in properties that must transport their wastewater by 
truck to an off-site treatment plant. 
A grey water system can provide an ample supply of low-cost irrigation 
watcr to properties that don't opcratc their own wastcwater treatmcnl 
plants and don't have access to treated wastewater for irrigation. 
The valuable nutrients contained in grey water, such as phosphorus 
and potassium, benefit the plants and reduce the need for synthetic 
fertilizers in the gardens. 

Although grey water presents a much lower risk than raw wastewater, 
it still contains pathogens and must be handled and used with proper 
care. Grey water should never be used for above-ground imgation unless 
it is treated to achieve the same quality requirements imposed for treated 
wastewater imgation. 
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E-4 Water and sanitation systems for coastal and desert 
eco-tourism properties 

4-1 Characteristics of eco-tourism properties 

he principal features that characterize cco-tourism 
propcrtics are as follows. 
Eco-tourism properties are typically located i n  rcmote 
areas. 

They are small and typically accommodate less than 20 guests. 
Their gucsts gcncrally scck a close interaction with the natural and 
cultural clcnicnts ofthc site, and expect the propcrty to bc scnsitivc 
to cnvirontncntal and cultural issues. 

The design of the hcilitics should bc in liannony with the surroundings, 
with a strong c~nphasis on simplicity. wsourcc cflicicncy and nlinirnizing 
cnvironmcntul impacts. 
Ico- ouri ism propcrtics generally provide fairly basic services. 

Guest activities hcus on the surrounding cnvironmcnt rather than on 
the facility itsclf. 

Thcsc unique chnri~ctcristics pcrnlcatc every aspect ol' cco-lourisnl 
propcrtics and I ~ i ~ v c  a proli)und impact on the plunning and ticsign of 
thcir wiltcr i~nd  nitat at ion SYS~CIIIS. 

4-2 Ccneral connidcrationr for the plannlny and desiyn af water and 
ranitation rystems for cco-tauriam properties 

The property should bc sell'-sullicicnt in its cncrgy needs and minimize 
its usc of  non-rcncwablc encrgy sources. This goal can be largely 

achieved by avoiding energy-intensive operations, using cncrgy etticient 
technology to meet essential necds, and using alternative sourccs of 
cncrgy. 
Given thcir small size and isolation, cco-tourism properties should rely 
on systems and tcchnologics that have basic operating, rnaintcnancc 
and monitoring requirements. 
To comply with its commitment to environmental protection and the 
ellicicnt use of resourccs, the propcrty should give prcfcrcncc to watcr 
and sanitation systems that do not generate problematic wastes and can 
mcct its necds in the simplest and most natural manner possible. 

4-3 Guidelines for the planning and design of water systems for eco- 
tourism properties 

Watcr conscrvation - Iko-tourism properties must pay particular 
itttcntion to watcr conscrvation, not only to control costs but also to 
fullill thcir com~nitmcnt to thc cflicient use of rcsourccs. Oivcn the 
special nature of cco-tourism and of its clientele. thcsc propcrtics arc 
able to implement conservation measures that arc beyond the reach of 
conventional hotels: Ibr example. the use of composting toilcts which 
climinatc the need ihr flush watcr and the generation of black watcr: 
icntl the use of high-cllicicncy plumbing lixturcs such as 2-litcrlminutc 
hucct iicrutors and 0-litcrltninutc showcrhcads. 

Watcr nccds - Wutcr consumption in cco-tourism propcrtics should 
range from 100 to 200 liters per pcrson per day (counting s t a r  and 
guests) dcpcndiny on the typc and cllkctivcncss ofthe watcr conscrvation 
lncasurcs i~nplcnicntcd. 
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E-4 Water and sanitation systems for coastal and desert eco-tourism propertie: 

Water source - The range of water source options available to eco- 
tourism properties include: 

- Direct connection to a water supply pipeline - This is the ideal water 
source option but, given that most eco-tourism properties are located 
in remote areas, few are ever be able to even consider its applicability. 

- Well or spring - When available, natural water sources can be used to 
conveniently and cost effectively meet a property's water needs. 
However, thc properties that rely on this option have to pay particular 
attention to watcr consct.vation and ensure thcir water demands do not 
harm the sustainability ofthc sourcc. In most cases, water drawn from 
natural sources has to be treated before i t  can be used for general 
sani ta ry  appl ica t ions  and /o r  fo r  human consumpt ion .  

- Trucked water - Tanker trucks arc in many cases the best option for 
supplying water to a property that does not have access to a fresh water 
source. Although trucked water is generally expensive, this option 
frees the property from the costs, the energy requirements, and the 
trouble and responsibility associated with the operation of an on-site 
reverse osmosis (RO) plant. 

- On-site RO p l a i -  Because of their strict maintenancc and operating 
requirements, brine disposal needs, and high energy consumption, RO 
plants are typically not suited for  eco-tourism projects. 

- Potable water supply - Unless the property can guarantee that its source 
provides water of potable quality and prevent its contamination during 
storage and distribution, it will need to purchase bottled water or, 
possibly, rely on a small "point-of-use" treatment system to produce 
the potable water consumed by guests and staff. 

- Water pressurization svstem - The range of water pressurization options 

include: 
- No pressurization svstem - The property could altogether avoid the 

need for a water pressurization and distribution system by manually 
drawing water from the source (storage tank or well) and transporting 
it to the points of use. 

- Gravity pressure system - A gravity pressure system is easy to operate 
and maintain, and has low and intermittent energy requirements: it is 
thcrcforc an ideal solution for supplying pressurized water- to an ecn- 
tourism property. Thc prcssurc provided by thc systerl~ can be very low 
(less than 0.4 bar at ground level) and can be obtained by a locating 
the elevated storage tank above  one  o f  the buildings. 

- Hydro pneumatic system - Although hydro pneumatic systems are 

simple in design, maintenance and operation, the following drawbacks 
limit their use in eco-tourism properties: they require a constant source 
of encrgy, consume more energy than gravity systems, and generate 
needlessly high pressures. 

Water distribution system -The design of the water distribution system 
should bc s~mple and compact in order to minimize prcssurc rcquiremcnts 
and potential leakage losses. The typical strategy used to achieve this 
objective consists in concentrating the points of water use in only a 
few areas of the property (e.g., designing a central bathroom facility 
instead of individual bathrooms in every cottage). 
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4-4 Guidelines for the planning and design of sanitation systems for 
eco-tourism properties 

Grey watcr irrigation - In order to simplify its wastewater management 
system and eliminate the use of fresh water for irrigation, the property 
should ideally collect all its grcy watcr and use it for subsurhcc 
inigation. The irrigation systcm should be as simplc as possible and 
rely on gravity, rather than pumps, to convey the grcy watcr to the 
grccn arcas. 

Cgn~oostinr toilets - Cornposting toilcts offers many benefits and are 
by far the best solution for managing human wastes at an eco-tourism 
properly. 
- Coniposting toilcts do not use watcr and thereby produce no black 

watcr. A propcrty cquippcd with composting toilcts will produce only 
grcy watcr, which can rcildily be used for irrigation, and may forego 
the need li)r a wastewater trcatmcnt and/or disposal systcm. 

- The use of'composting toilcts signilicantly reduces thc propcrty's 
walcr nccds and costs. 

- Composting toilet systems have minimal cncrgy nccds. 'The exhilust 
Ihn is the only clement ol'thc systcm that consumes cncrgy. and it 
can readily he operated korn a ptiotovollaic panel cquippcd with a 
srnilll bi~ttcry puck. 

- 'rlicy arc hygienic, do not ycncratc odors and arc not i~csthct~cally 
olTcnsivc. 

- They have niinimitl opcri~tiny and ~ni~ir~tolancc requirements. 
- They transform wastes into a stilblc and safe soil-like matcrial which 

can be used as a fertilizer. 

Flush toilcts - Flush toilcts consume watcr and generate a waste flow 
(black watcr) that must be handled through an appropriate trcatmcnt 
system. They have many drawbacks compared to composting toilcts, 
and should idcally not be used in cco-tourism properties. 

Ukictiwatcr trcatmcnt and/or disnosal - Any propcrty that uses flush 
toilcts will need to build a black watcr treatment andhrdisposal systcm. 
In order to minimize the property's maintenance and cncrgy load, the 
sclccted system should be as simplc as possible and have no (or minimal) 
cncrgy rcquircmcnts. The black watcr inanagcmcnt options that are 
best suited to cco-tourism properties include: 
- Collecting the black watcr in a holding tank and trucking it to and 

off-site trcatmcnt plant. 
- Prc-treating the black watcr through a scptic tank and discharging 

the scttlcd effluent to a subsurfacc absorption systcm or an 
cvepotranspiration bed. 

- Prc-treating the black watcr through a scptic tank, discharging the 
scttlcd clllucnt to an intermittent snnd filter, and rcusir~g the treated 
c f n ~ ~ e n t  Tor irrigation. 
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