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Foreword

The Egyptian Tourism Development Authority (TDA) recognizes that
the Red Sca natural environment is the main asset upon which all tourism
activities rely. Understanding that any development or human activity
may have negative impacts if not properly managed, TDA has developed
regulations and legal requirements intended to prevent degradation of
the natural environment. It is however TDA's policy when dealing with
developers to encourage rather than discourage, provide incentives rather
than penalize and guide rather than command.

In view of this policy and the advisory role we play, TDA, with funding
from the US Agency for International Development (USAID) introduced
the “Best Practices for Tourism Center Development along the Red Sca
Coast™ for the first time in 1998. That document introduced the main
concepts of Best Practices in environmental planning and design of
tourism destinations. It touched upon many topics of environmental
concern and introduced the framework for tourism development and
environmental protection,

Six years later, greater environmental awarencess has emerged and more
practitioners are secking guidance, To fulfill these needs, TDA, through
the Red Sca Sustainable Tourism {nitiative (RSSTI), is introducing the
updated version of the Best Practices Manual.

The new Best Practices Manual, which is extracted from the comprehensive
set of Best Practice manuals, is addressing key issues of environmental

concern in the Red Sca region such as: Solid Waste Management, Water
& Sanitation, Landscape Architecture, Landscape Planting and Energy
Efficiency.

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

Finally, while TDA is introducing this updated version of the Best
Practices Manual, is also committed to continually introduce and
disscminate new technologics and best practices according to the new
nceds of developers and 1o cope with the latest innovations in the ficld
of sustainable tourism. It is hoped that by issuing and publishing this
manual, greater environmental awareness will be created encouraging
all of us 10 protect the unique Red Sea environment.

O

Eng. Mohamed Magdy Kobaicy
Chief Exceutive Officer
Tourism Development Authority
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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 the Tourism Development Authority (TDA), around 400
projects will be established in these two arcas within the
next three to four ycars. The estimated investment cost of these projects
is around US$8 billion. The expectied clectricity demand will be above
1000 MVA and potable water demand will exceed 200 thousand cubic
meters per day.
Since most of these new tourist cstablishments are away from the national
clectricity grid as well as potable water supply, they will rcly on their
own generation and desalination facilities. This represents an added
investment and additional operating costs for these projects. Also these
facilitics will have an adverse impact on the environment due to their
harmful emissions and discharges.

1-2 Benefits of Improved Energy and Environmental Management

There are multiple benefits from improving energy and environmental
management in tourism establishments:

* Reduced consumption and reduced costs

 Customer loyalty and enhanced public image

* Attracting und retaining dedicated staff

* Long-term business benefits

Studies have shown that most hotels use energy inefficiently. The reasons
behind this are due to not paying enough attention to energy requirements

A-1 Energy Management

during the design phase, not considering the energy consumption of
sclected equipment during the procurement phase, or lack of energy
management during the operational phase. Air conditioning, lighting
and watcr pumping represent the main three activities demanding clectrical
cnergy in the hotel business. Special attention is given to these demands.
Design and sclection as well as efficient operation requirements are
presented and assessed.

Guidelines and considerations for efficient opceration of hot water/steam
generators are presented to address the thermal load requirements of
hotels, which are represented in hot water for domestic use and steam
for the taundry
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A-2 Energy Efficient Buildings

2-1 Active design Approach

n the past, buildings were constructed using passive measures
primarily because 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 guick means of satistfying comfort concerns in buildings.

It became possible to create building environments 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 the use of active measures
(e.g., mechanical ventilation and/or 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 eventually, 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

A-1 Energy Management



A-2 Energy Efficient Buildings

during the carly design phase and continues throughout the different
project phases.

In the active design approach thermal evaluations of the architect’s designs
arc made throughout the design process. This includes both static and
dynamic analyscs. This will cnable the architect to assess the impact of
using passive energy measures in his design to reduce the reliance on
active measures. Throughout the aforementioned dialogue a combination
of active and passive measurces can be developed as a compromise for
a difficult site. Active design 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 envelope
with high cxternal reflective properties (to minimize the impact of
Solar radiation) and high thermal storage capacity (1o balance the variations
in temperature) is desirable. Also controlled ventilation (i.c., ventilation
during the night only) and natural cooling methods must be used to
provide additional approaches to maintaining the desired intemal comfort
conditions, Opening up the building envelope for daylight is a critical
issuc in an active design process in order to serve contradictory principles:
to avoid heat gains coming through the openings and at same time to
minimize energy consumption for artificial lighting,

Active architectural design is site specific and depends on the climate,
topography and geography of the site. In addition, it also depends on
the financial, cconomic and social conditions of the site.

2-1 Climatic Parameters for Active Design

The following climatic parameters should be evaluated for an active
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Average rainfall (mm)
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design:

+ Solar radiation
+ Air temperature
+ Humidity

* Wind

* Precipitation

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

* Site topography

* Ground cover and vegetation

* 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 rececived from the whole sky
vault (i.e., the sky, clouds and atmosphere) and it does not have a specific
direction. Reflected solar radiation is the radiation that is reflected from
the 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 eftect 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 parameters.
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A-3 Active Design Process Checklist

his checklist highlights the points of concern to ensure an
T encrgy cfficient design in new buildings. The checklist can

be used as a basis for evaluating the proposed design
regarding its integration with the surrounding cnvironment.
The owner or investor can use this checklist with histher architect or
consultant.

3-1 General Checklist

Location

+ Consider the optimum microclimate effects from site design
* Minimizc exposure to solar radiation

+ Consider exposure to cooling breezes

The built environment

* Consider the grouping of buildings

* Optimize orientation for solar protection and wind direction
Consider the density and surface-to-volume ratio of buildings
Consider building depth and spacing

Consider urban landscaping and vegetation as well as pedestrian
networks

the external environment

* Linsure that extemal spaces are comfortable (¢.g., shaded) and landscaped
to reduce heat gains and maximize air flow through buildings

*» Design landscaping that assists in microclimate management to reduce
CNETgy use .

A-1 Energy Management
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A-3 Active Design Process Checklist

Internal planning
» Plan and zone according to function, occupancy levels, 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 response of building envelope

+ Design openings to reduce solar gains, and to maximize day lighting
and air flow

» Select materials, construction and finishes to give optimum thermal
response and reflect occupancy patterns

« Design the building envelope and components to make thermal control
as casy as possible

« Maximize heat removal through the envelope by natural ventilation
and cooling aids

» Provide ventilation provisions that are climate responsive 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

A-1 Energy Management



A-3 Active Design Process Checklist

* Design openings that are operable to control internal air flow
» Design protection for openings to provide flexibility to regulate heat
gains and day lighting levels depending on the position of the sun

Allowance for future changes
+ Internal planning

* Building envelope

» Service installation

3-2 Detailed Checklist

External openings

* Location, sizing and trecatment that will maximize ventilation and
minimize solar heat gains

* Location, sizing and treatment to maximize natural lighting and minimize
glare

* The provision of shading devices and other forms of sun protection

* The provision of air inlet and outlet openings in the roof cavity and
walls for heat dissipation

Building envelope

» Materials and construction sclection: climate responsive and control
heat entry and remaoval

* Consider all potentinl areas where air gaps and thermal bridging may
oceur

Ventilation and cooling provisions
* Check zoning

A-1 Energy Managemen
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Use energy etficient Lamps

Consider task lighting rather than general illumination

A-3 Active Design Process Checklist

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 internal heat sources

« Minimize casual internal heat gains from lighting apphances and

occupancy to avoid internal over heating

Artificial lighting should be zoned, controlled and activated in arcas
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
efficiency

Minimize heat gains from occupants; consideration at the design stage
of possible occupancy levels of ecach room and the range of activities
Adequate ventilation of densely occupied spaces

Consider zoning/grouping high-grade heat sources for better energy
management

Lighting 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

A-1 Energy Management



A-3 Active Design Process Checklist

Design detailing and documentation

* [nsure that appropriate matcrials arc specified and construction is
properly dimensioned to avoid over sizing

* Ensurc that documentation states all requirements for commissioning,
testing, handover, occupation and maintenance

* Provide user cducation through manuals/training

* Allow for the potential of future changes to the building

Design feedback

Designers should retumn to Jearn the opinions of occupants, observe
performance and to take spot measurements where appropriate to adjust
building performance and for future design reference.

3-3 Design and Checking Tools

There are various ools at the disposal of a designer that can be used to
check design decisions,

Simple analysis

Serlar charts provide a comprehensive and casy to usc design aid for the

prediction of solar radiation exposure and shading of a building.

Muahoney tables are used to arrive at a series of performance specifications.

Computer modeling

* A numbcr of computer programs arc available to predict design
performance. The capacity of the programs is becoming more and
more advanced, which will make future physical modeling less necessary.

A-1 Energy Management
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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 difficuit to change,
such as the size and positioning of openings. However,

W

individual components in the urban and building environment can be

altered and modified to reflect specific climatic characteristics. Each
deeision regarding rehabilitation should be donc in relation to specific
climatic conditions, the changed tunction, or the time of use or occupancy
levels of intemnal 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 microchmatic
conditions of an existing building

* The location of shelterbelts and manipulation of land contours can be
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),

11

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 alterations madc to the building envelope should be
related to orientation.

Urban environment

» Pedestrian networks
« Existing urban spaces
* Building facades

Built environment

» Fxamine 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 strategics 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

A-1 Energy Management



A-4 Rechabilitation Guide for Existing Buildings

microclimate, improve airflow.
+ Planting tall trees with high canopies

4-2 Building Envelope
Roof

» Roof forms can be rchabilitated to reflect internal functions, orientation
and climate charactenstics.
Investigate the potential for the following:

* use of composite or two separated roof structures.

* addition of a cciling to create a composite structure.

* landscaping strategy that directs airflow across the external surface of
the roof for cooling.

* Installing wind-catching devices to control the roof cavity or wind-
catching structures to cool the internal spaces.

* Including air inlet and outlet openings to cool a roof cavity or reduce
undesired heat transfer from the roof,

* Scleet materials based on climate characteristics, function and time of
us¢ of the internal space and according to how they will affect the
existing conditions.

Wally

* The rehabilitation of walls should reflect the function and use of rooms
adjacent to them and their orientation.

¢ Investigate the possibility of rehabilitating an existing wall into a
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composite wall as a means of reducing solar radiation impact,
¢ Investigate the potential of incorporating ventilation openings in new
walls to act as a cooling mechanism,
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 Investigate the incorporation of secondary wall elements to reduce
solar radiation impact such as verandas and colonnades.

» Reduce heat gains (and glare) affecting the walls by a landscaping
strategy such as shade planting and groundcover selection.

» Select materials based on climate characteristics, orientation, function
and time of use of the internal adjacent spaces and study how they will
affect the existing conditions.

Floors
+ 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
direction 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 bridges
* Investigate the whole of the building to ensure that there is no
uncontrolled heat entry from air gaps and infiltration.

13
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Materials

* Choices of materials should reflect climate characteristics, orientation,
internal building functions and how they react in relation to existing
materials and building elements.

Internal Building Provision
* Control internal heat sources and lighting installation.

4-3 Ventilation And Cooling Provisions

» Ensure that appropriate ventilation levels are provided to reflect climate
characteristics, functions, and time of use and occupancy levels of
individual internal spaces.

* Incorporate structurces or devices for structural cooling and ventilation
purposes.

» Regulate openings to encourage the stack effect.

» Ensure 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.

A-1 Energy Management



A-5 Standards for High Energy Efficiency Equipment

nergy cfficiency is related to the design of equipment that
consumes cnergy as well as the operational conditions of
this cquipment. In other words, it is related to the equipment’s

¢lficiency as well as how this equipment is being used
efficiently. If the cquipment being used is not efficient, regardiess of
optimization of opcrational conditions, the system will suffer low cfficiency.
Therefore, proper selection of equipment with the highest possible
efficiency is onc of the key decisions to ensure an energy cfticient system.

5-1 Labels for Energy Efficiency

Labels for cnergy cefficiency are used to specify the consumption for
energy consuming equipment. This label is usually fixed on the equipment
in the case of large units such as refrigerators and air conditioners or
printed on the packaging as in the case of clectric lamps, The label
usually contains information of concern to the customer, which help to
differentiate between the different models to identify the most efficient
onc. Therefore, these labels include a standard scale where the
corresponding efficicncy of the cquipment is identified on this scale.
Letters usually identify this scale, where the category “A™ refers to the
most energy clficient equipment,

Egypt has adopled a labeling system for both air conditioners and
refrigerators, This labeling system is applied for all locally manufactured
and imported units, This system was designed to take into consideration

A-l Energy Management
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the prevailing environmental conditions. The labeling system will be
implemented starting in 2003. However, the minimum efficiency levels
will be obligatory starting from 2005.

The approved label for air conditioners includes information regarding
the brand, model, capacity, and a scale for the Encrgy Efficiency Ratio
(EER) categorized into five levels designated by letters. The energy
cfficiency ratio (EER) is the ratio between the cooling capacity in British
Thermal Units (BTU) ard electricity consumption in watt hours. The
labeling system covers a cooling capacity up to 36,000 BTU hours for
the window type and 65,000 BTU hours for split units. The minimum
accepted EER for the window type was set at 8.5

BTU/watt hours and the minimum accepted EER for the split umits was
set at 9 BTU/watt hours.

For refrigerators and freezers, the label also includes information regarding
the defrost system. The scale for energy cfficiency was identified as the
annual electricity consumption per cubic feet of the refrigerator. This
means that class A will have the lowest value, or the highest efficiency,

21

while class “E™ will have the highest value, or the lowest efficiency.




Table 5-1. Minimum efficiency values for operating

deep well pumping systems

Input Power Intervals Electromeclhanical
_ Efficiency (%)
kW _hp
56-14.9 7.5-20 52
157 - 373 21-50 56
38.0-93.3 51-125 60
04.0 - 261 126 - 350 64

Table S -2. Minimum efficiency values for submersible

pumps

Pump Capacity

Electromechanical

Lis ~ Efficiency (%)
up to 2.0 48
over2upto 5 61

over Supto 15 71 B
over 15 up to 25 T2
over 25 up to 30 74
over 30 up to 60 77
Over 60 78
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5-2 Standards for Pumps

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.

5-3 Standards for High-Efficiency Equipment

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 equipment, units such as steam and
hot water boilers are responsible for most of the hotel’s demand for fuel.
The thermal to electric ratio of a hotel 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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A-5 Standards for High Energy Efficiency Equipment

standards applicd in California in the US were sclected because they are
advanced and were recently updated, and were developed for an arca
with similar environmental conditions, In 2001, the California Encrgy
Commission adopted the AB 970 Encrgy Efficiency Standards for
Residential and Nonresidential Buildings! which outline minimum
efficicncy requirements for air conditioner and heating cquipment as well
as heat dissipating equipment.

Table 5 -3. Reference values for efficiency of motors

Motor kW Motor hp Efliciency

(%)

up to 1.5 up to 2.0 68

Over L5 up 1022 | over 1.5 up 1o 3.0 72
Over 22 upto 3.7 | over 3.0 up to 5.0 73
Over3.7upto 5.6 | over5.0up 1o 7.5 75
Over S6upto7.5 | over 75 up to 10 77
over 7.5 upto 11.2 | over l0upto 15 79
over 1.2 upto 149 | over 15 up to 20 R0
over 149 up to 22.4 | over 20 up 1o 30 Rl
over 224 up o 29.8 | over 30 up to 40 83
over 298 up 0 44.7 | over 40 up to 60 86
over 44,7 over o) 87

' Foru copy of the standards. see hitp// www.energy cagovititle 24/
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A-6 Efficient HVAC Systems and Energy Management Systems

1

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

(ASHRAF), typical design conditions are as follows:

» Temperature: 230C

+ Relative humidity: 50%

» Air movement: 0.15-0.25 m/s

+ Ventilation: 7-9.5 L/s outside air per person or CO2 concentration less
than 1000 ppm

For hotels and resorts the electric demand of the HVAC systém 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,
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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.

A-1 Energy Management
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6-2 Types of HVAC Systems

The HVAC system could be cither a central or distributed system. For
the central systems, central chillers are used to provide chilled water,
usually on the order of 60C. Water is pumped by the chilled water pump
to air-handling units, which are located close to the demand points. Air-
handling units include fans, which drive the air over the chilled water
coil. Accordingly, air temperature is reduced to the required degree. Air
is introduced to the conditioned space through a set of distribution ducts
and well-placed outlets. The ventilation system draws back the air from
the conditioned space through draft fans. The drawn air is re-circulated
afier being mixed with fresh air to control its quality as well as to maintain
ils temperature.

Itis important to mention that the same operational principle is valid in
the case of heating, The only difference is that hot water is being pumped
instcad of chilled water. A water heater, or a boiler through a steam/water
heat exchanger, is used to provide this hot water, Sometimes an clectric
coil (heater) is used instead of the hot water coil. For humidity control
steam is injected into the air to achieve a comfortable humidity level.

The central system described above is known as an air/water system,
Another aliernative amaong the central systems 16 known as the all-water
system. In this system water is pumped to a set of fan coils instead of
air-hundling units, These fun coils are located in the conditioned space.
A fan cail is simply a water coil and an air fan to circulate the air over
the coil.

A-1 Lnergy Management
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The third alternative among the central systems is the DX system where
air is cooled by passing it over a refrigerant coil. No chilied water is
used. Consequently the system does not include air-handling units.
Cold/hot 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 smatl 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,

s 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.
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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) Absotption chillers, which use water as a refrigerant and absorbent
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 water. steam, or direct fire.

3) Hybrid systems.

Cooling 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 water.
This will lead to a reduction in the water temperature.

Great attention should be paid to the treatment of the cooling water in
the cooling tower. Badly treated 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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A-6 Efficient HAVC Systems and Energy Management Systems

their operation and maintenance demands. Therefore, using sca water
for cooling the chillers may be one of the best options for chiller cooling.
This can be done cither by specifying the chiller to be a sca-water-cooled
type (similar to chillers used in ships), or using a primary [resh water
cooling circuit, which is cooled using sea waler using an additional heat
cxchanger. This arrangement will provide a supply for the cooling water
as well as improve the operation of the water desalination system through
supply water preheating.

Chilled Water Pumps and Piping Systems

Chilled water pumps and piping represent an important part of the central
HVAC system. The piping system diameters as well as design should
maintain a minimum pressure drop. Also the system should be well
insulated to reduce heat loss. The pumps should be properly sized to
cnsure operation at or close to their design points. Also the pumps should
be a high-efficiency type and their driving motors should be high-
cfficieney motors,

Air Distribution Ducts and Quitlets

The air ducts may extend through unconditioned arcas or outdoors of the
conditioned space. Insulating these ducts is of great importance o avoid
heat loss (in the case of heating) and heat gain (in the case of cooling).
Abso nsulation of the rewurn passage air s important Lo reduce the load
on the chiller.

A-1 Energy Management
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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 with temperature reset

» Other temperature-based control schemes

Control of the peak demand

Temperature Control Strategies

Several temperature control strategies can be used. These include:

* Vary the temperature of the supply air to the space while keeping
the airflow rate constant. This is known as the constant volume,
variable temperature approach,

* Vary the airflow rate while keeping the supply air temperature
constant. This 1s known as variable volume, constant tempcerature
approach.

» Vary the supply air temperature and flow rate. This is known as
variable volume, reheat system.
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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 this
demand through storing cooling/heating 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, while 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.

Energy 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 sca-waler-cooled chiller whenever it is permitted if a desalination
unit is not available.

Do not exaggerate in the standby capacity, because this represents
unused investments.

Absorption chillers are not recommended unless they arc used as a part
of a cogencration system.,

For existing chillers, review their specific encergy consumption to find
out the feasibility of changing it. This usually proves feasible if the
specific consumption is higher than 0.75 kW/TR.

If the existing chiller is air-cooled, changing it will have an average
simple pay back period of three years.

Use a chiller that is equipped with soft startup facility as well as a high-
cfliciency motor.

For heating periods it is preferable to use the hot water jacket of a
generation facility, through a heat exchanger, whenever this is possible.

Cooling towers

-+
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Use a cooling tower that is equipped with a variable speed drive fan
to optimize its energy consumption at part load condition.
Check the quality of the packing material of the cooling tower as well
as the availability of a mist ¢liminator.

Ensure proper operation of the water nozzle 1o achieve proper water
aivmization,

Monitor the wister quality of the cooling tower and ensure proper water
treatment.

Maonitor the water quality of the blow-down to avoid excessive or
reduced blow-down.,
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Chilled water pumps and piping systems

Ensure proper insulation of the pipe especially those parts extended
in unconditioned arcas.

It is not recommended to cxtend the chilled water pipe close to the hot
walcer pipes.

Sclect suitable pipe diameters to ensure less pressure drop across the
chilled water network.

Selecet suitably sized pumps to ensure their operation at or close to their
best efficiency point.

Use high-efficiency motors for the pump drivers.

Air distribution ducts and outlets

Ensure proper insulation of the air ducts especially those parts extending
into unconditioned arcas.

Ensure minimum pressure drop across the duct system,

Ensure minimum air lcak from the system through the sclection of
suitable fitting as well as proper installation,

Ensure properly sized and placed outlets.

Properly size the fans to ensure their operation at their best ¢fficiency
puint.

Uise variable speed control for the fans instead of damper control to
cicale a variable air flow control strategy,

Use high-efficiency motors for the fan 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 programmable 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 possibie efficiency.
Reduce infiltrated air through the use of automatically operated air
curtains and rotating doors.

Use occupancy sensors in the 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 presct
delay period.

Use CO2 sensors to optimize the quantity of the fresh 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.
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ighting represents around 40% of clectric energy consumption
I in hotels and resorts. In addition to its main function in

providing light, lighting systems arc normally used for
decoration and signage purposces.

7-1 Lighting Systems

A lighting system consists of:

* Lamps, which includes both the bulbs as well as necessary ballasts;

« Fixtures, reflectors and luminaries; and

* A control system, which include swilches, sensors and dimmers.

7-2 Types of L.amp Bulbs
Several types of lamps are available, includes the lamps described below.,

Incandescent lamps

An incandescent lamp consists of a tungsten wire filament on a suitable
mount enclosed in a glass bulb containing a gas or vacuum (for lamps
below 40 W), Incandescent lamps have obvious advantages, which are
compact size, low cost, casy handling and installation, and suitability for
use with reflectors for concentrated light beams. Their warm light and
excellent color rendition result in their use for almost every lighting
application. The average life for an incandescent famp is approximately
1000 hours of operation.

light beams. Their warm light and excellent color rendition result in their
usc for almost cvery lighting application. The average life for an
incandescent lamp is approximately 1000 hours of operation
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GENERAL LIGHTING
SERVICE LAMPS

Incahdeseent lamps are used as a source for warm lights




Fluorescent lamps as a source for daylight
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Fluorescent Lamps

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
fife 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.

The most commonly used florescent lamps are the 1.2 m 40 W lamps,
with a light output of 2500-3000 lumens, 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

These lamps are designed small enough 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, excelient
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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Blended Mercury Lamps

These combine the operating principies of several lamps: the mercury
discharge of high-pressurc mercury lamps, the phosphorus coating of
fluorescent lamps, and the resistance filament of incandescent lamps.
The blended lamp has a low color temperature, bright white light with
good color rendition, and a high power factor. Its lifc of 6000 hours is
several times as long as the equivatent incandescent lamp, but only a
fraction of the life of true high intensity discharge lamps. It suffers from
low cfficacy, rclatively short life, and relatively high cost,

High Intensity Discharge (HID) Lamps

This includes difTerent types of lamps.

Mercury Vapor Lamp: 1t is also called the high-pressure mercury lamp.
The efficacy of mercury vapor lamps is a maximum of only 63 Im/W
and their life expectancy is 12,000 hours.

Metal Halide L.amps: The main application of metal halide lamps is in
spot lighting for large arcas like parking lots and city centers where good
color rendition is important. Their life expectancy is 12,000 o 20,000
hours. These are used especially in replacing incandescent lamps in retail
arcas and other arcas where color rendition is important. They have a
shorter life (7500 hours) and a relatively high initial cost,

High Pressure Sodium Lamps (HPS): Due to their high efficacy (80 to
140 Im/W) they are commonly used for public lighting and floodlighting.
They often replace mereury vapor lamps, Lamp life is on the order of
20,000 1o 24,000 hours. Metal halide is usually still more cost-effective
for good color rendition,
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Low Pressure Sodium Lamps (LPS): The LPS lamp is the most efficient
of the common lamps, converting 35% of its cnergy into visible light,
and having cfficacics as high as 180 Im/W. Its color rendering is very
poor. lts light is a deep yellow, making colors very difficult to distinguish.
Nevertheless, outdoor lighting applications are the most common sites
of its application. It is available in ralings between 18 W and 180 W.
The life of LPS lamps is approximately 18,000 hours. LPS lighting is
altractive as an initial investment.

Ballasts

Lamp ballasts come in a widc varicty of designs and capacities to
correspond to the range of available lamps. They consume a certain
amount of power, and can be characterized by their efficiency. Because
ballasts consume in the range of 15 1o 20% of the lamp wattage, they are
of interest in energy-saving and high-cfficiency lighting applications.
Advances in ballast technology over the last 10 years have significantly
improved their performance and reduced their ¢nergy consumption.

7-3 Fixtures, Reflectors and Luminaries

A good luminary has the following characteristics:

* Focuses a majority of the lamp’s light onto or into the arca to be it
(i.e., itis cfficient),

» Minimizes both direct and indireet glare from the luminarics o the
occupants of the space,

* Lnsures that the lamp does not overheat,

» Meets certain manufacturing and performance standards, and

+ Is appropriate to the decor of the space.




7-4 Lighting Control Systems

A lighting control system can be as simple as on/off 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
level, may be desired due to over-design of the lighting system, changes
in the use of a space, or to save small amounts of power without the
persons in the space noticing the light level reduction.

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

+ Daylight compensation: 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 completety, depending on their priority, to avoid an electrical
demand peak.
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» 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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Lighting Stundards

Lighting standards arc the levels of light or illumination level in “Lux”,
which are sufTicient to perform the required task. Encrgy will be wasted
if the lighting level exceeds these standards. The recommended
illumination levels for different arcas in a hotel business are presented
in the following table.

7-5 Factors for High-Efficiency Lighting Design

Efficicncy is only onc of many considerations in designing a lighting
systcm, but it is certainly one of the most important. This scction describes
10 factors, many of them interrelated, which should be reviewed in the
process of designing or re-designing any lighting system. Efficiency is
considered in cach of the design factors discussed below,

1) Identification of Lighting Requirements
2) General Local and Task Lighting

3) Usc of Daylight

4) Room or Space Characteristics

5) Types of Lamps

6) Glare

7) Sclection of Light Fixture

R) Deterioration in Light Output

9) Lighting Switching and Control

10) Initial vs. Operating Cost |

A-1 Energy Management
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Installation of Occupancy Sensors

Ciiven: Number of fixtures 16

Fixture wattage draw 44 Wan

Time lights needed 15 minutes/hr

Occupancy sensor cost 175 LE

Opcrating hours 4,000 hr/yr

l’.E‘clricily cosl .15 LIZkWh

Savings:  fixture draw x no. of fixtures X time lights ofl” X hours of

operation X eleetricity cost
0.044 kW/fixture x 16 fixtures x 0,75 x 4,000 hr/yr x
LEO.15/kWh
=317 LEfyr

payback: Investment/savings— 175/(317 LE/yr) -0.0 years

Guidelines for Lighting Hlumination

P Area MNumination Level (Lux)
‘ Europe USA
Circulation Arcas, 100 L0200
Corridors

Stairs and Escalators 150 100-200
“Rooms and Toilets 150 140200
‘Shaving and Make-up . 500 200-500
“Entrunce Hall 300 100-200
Dinning Room 200 100-200
Kitchens 500 “200-1000

surroundings N/A 10
Parking Lots N/A 20

“Shops, Stores and
Fxhibition arcas:

Conventional Shops 100 | 200-500

Sclf-service Shops 500 S00- 1000
Supermarkets 750 ~S00- 1000
Showrooms 500 500-1000




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

11-W fluorescent cost LE 32
Operating hours 4,000 hr/yr
Electricity cost LE 0.15/kWh

Savings = (Incand. Watts - fluor. Watts) x hours of operation

x clectricity cost
{0,060 kW 0.015 kW) x 4.000 he/yr x LE 0.15/kWh
=27 LE/yr

Payback: Investment/savings = LE 324LE 27/yr) =1.2 year

Replace Blended Mercury with High Pressure Sodium

250 watts
175 watts (Nominal 150 watts)
5500 lumens

Given: blended Mercury
HPS wattage draw
Blended mercury lumens

HPS lumens 13500 lumens
HPS fixture cost 228 LE
Operating hours 4.000 hr/yr
Electricity cost 0.15 LE/kWh

Replacement rate 2 blended mercury by | HPS
Savings:  (blended mercury draw — HPS draw} x
hours of operation x
elec. cost
§(0.250 kW/lamp x 2 lamps) ~ 0.175 kW} x 4,000 hr/yr x LE 0.15/kWh
=LE 195/yr

Payback: Investment/savings = LE 228/(LE 195/yr) =1.2 years
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7-6 Guidelines for Energy Conservation in Lighting

Reduce General Lighting

Regularly measure hight 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 burned-
out lamps will not be replaced.

Set up group re-lamping programs.

Reduce or Control Extraneons or Unnecessary 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

A-1 Energy Management



A-7 High-Efficiency Lighting

lighting only when persons are present.

* Use photocclls to control exterior lighting.

» Usec 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 comers of stockrooms.

« Install an automated lighting control system.

Use High-Efficiency Lighting Equipment (Retrofit or New Construction)

» Usc higher-cfficiency, lower-wattage lamps in existing fixtures.
Convert to more efficient light sources (¢.g.. fluorescent, metal halide,
sodium vapor).

Use high-efficiency or electronic ballasts instead of common
clectromagnetic ballasts.

Use high-cfliciency luminarics, such as mimmonzed reflectors or thermally
controlled fixtures, to reduce wattage or number of lamps used.
Eliminate incefficient lamps from hotel stocks or ordering forms.
* Use a life cycle cost comparison when sclecting lamps and luminarics,
or when designing lighting systems for new construction.

A-1 LEnergy Management
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A-8 High-Efficiency Steam and Hot Water Systems

team boilers are used to generate steam, which is usually
S 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 steam/water 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 System

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

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 Exchangers

Heat exchangers are those apparatus that are used for transferring heat
from one medium to another. One type is the steam/hot water heat
exchanger, where steam is used to heat the water 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
ensure 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 System

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 energy that was necessary to preheat the make-up water if the
condensate return system does not exist. Also it reuses the condensed
water, which is highly pure and consequently saves both water and
chemicals that are used in water treatment.

8-2 Hot Water Systems

A hot water system may rely on a stcam boiler to generate steam, which
is used to heat water in a steam/water heat exchanger, or it may consist
of a fucl-fired or clectric water heater. From the cnergy point of view,
using an clectric water heater is completely unfavorable due to its higher
operating cost compared with the fuel-fired heaters.

A hot water circulating pump is usually used for a domestic hot water
network to ensure availability of hot water as soon as the guest opens his
tap and to pressurize the hot water network, To reduce the energy
consumed by this pump, it is important to install the main hot water tank
as close as possible to the guest rooms to reduce the length of the network.

8-3 Waste Heat Recovery

In resorts where a self generation facility is available, hot water as well
as stecam can be generated using recovered heat from the generator.

Steam can also be generated using the heat recovered from the exhaust
szases of the diesel engine. This can be done using engine exhanst heat
recovery steam gencrator (EEHRS(G). This arrangement is called
cogeneration where heat energy in the form of hot water and steam are
produced in addition o the clectricity generated, This arrangement,
providing the availability of the generation facility, has a simple pay back

A-1 Energy Management
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period of three to four years.

Also during summer, heat can be recovered from the chillers to preheat
domestic hot water. This will reduce the energy consumed in heating
water. Accordingly, the chillers will be used to provide simultaneously
chilled as well as hot water.

8-4 Use of Solar Heating

The Red Sca Coast enjoys high solar radiation sufficient to operate solar
heaters. The standard active solar heating system consists of a solar
collector, hot water storage tank, and electric heater 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 600C using electricity 1s 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. Thercfore,
it is recommended that the solar heating system be integrated with a fuei-
fired system rather than an electrical system. 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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8-5 Guide for Energy Conservation in Steam and Hot Water Systems

Increase Boiler Efficiency

Ensure Proper Insulation

Reduce Boiler Load

Improve efficiency of Hot Water System
Use Waste Heat Recovery
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A-9 Energy Efficiency Benchmarking for Hotels and Resorts

9-1 Energy Benchmarking

nergy benchmarks represent the energy consumption norms

of the best practice in the industry. They arc uscd as a point

of reference to evaluate the performance of a specific hotel

regarding its energy use. The difference between the existing
energy consumption indicators and the benchmark values represents a
potential cnergy savings in the facility under concern. Therefore, having
a sct of benchmarks is of great importance to improve energy cfficiency
in the hotel industry.

Before benchmarks can be set for hotels, appropriate performance
indicators of energy efficiency that are widely applicd across the industry
must be established. 1deaily, these indicators should normalize the energy
performance of a hotel for variables beyond the control of the cnergy
manager, such as the size or location of the hotel or the number of guests.
Indicators expressed in cost terms are of little benefit because they mix
the changes in energy prices with consumption.

The most widely accepted energy benchmarks in the hotel industry are
cnergy consumed per room (MJ/room), energy consumed per square
meter of floor arca (MJ/m2), energy consumed by food cover (MJ/food
cover), and energy consumed per guest (MJ/guest). The last indicator
considers the impact of occupancy level on energy consumption,

According to the APEC report, Institutionalization of a Benchmarking
System for Data on the Encrgy Use in Commercial and Institutional

A-1 Energy Management
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Buildings, an average encrgy intensity of around 1,250 MJ/m2 has been
measured for a group of 158 hotels in the United States. Also an average
intensity of around 1,070 MJ/m2, 1,400 MJ)/m2, and 1,250 MJ/m2 were
found for smaller groups of hotels in Hong Kong, Singapore, and Chinese
Taipeli, respectively.

9-2 Parameters Affecting Energy Consumption

* Type of hotel
Hotel classification
+ Hotel capacity
Hotel occupancy
Laundry

Water consumption

9-3 Internal Benchmarking

It is important for cach hotel to develop an internal benchmarking system
that relies on recording energy consumption for several years, By
comparing its current energy consumption with its specific benchmarks,
a hotel can develop a picture of how its performance compares with their
measured best practice. Also it is important for the hotel management
to install meters at different parts of the hotel for electricity, fuel and
water consumption to have energy indicators for certain arcas or activitics
such as the restaurants, receplion area, or laundry.

* Bloyd, C.N., Mixon, W.R., and Sharp, T, Institutionalization of a Benchmarking System
for Dia on the Energy Use in Commercial and Industrial Buildings. Honolulu, Asia-
Pacitic Sustainable Development Center East-West Center for APEC: 1999




Environmental Best Practice
For Red Sea Tourism Development

E—

xceutive Summary

Py R il

A. Energy Management

B. Landscape Architecture

C. Landscape Planting

D. Solid Waste Management

E. Water and Sanitation systems




Landscape Architecture

B-1 Landscape Architecture & Sustainable Development
A Conceptual Framework

B-2 Types of Landscape Architecture Specialization

B-3 The Challenges of Landscape Analysis and
Evaluation

B-4 The Challenges of Landscape Master

B-5 Best Practices in Detailed Landscape Design

B-6 Best Practices in Implementation and Operation

35




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

1-1 Defining Landscape Architecture

his Sourcebook assists those involved in tourism development
in Egypt by cnabling them to work more cffectively with
landscape architects. Landscape architecture is the design
and planning profession that applics both scicnce and art to
achieve the best use of the land. This diversified knowledge is essential
for mecting the challenges of booming resort areas along the Red Sca.
Unfortunately, people perceive landscape architecture erroncously as
limited to decorating the exterior spaces with ornamental plants. This
is false and confuses the profession of landscape architecture with
“Horticulture Scicnces™.

The Tourism Development Authority (TDA) is publishing this Sourcebook
to highlight the need for landscape architecture in tourism development
and to share its practical experience. Tourists are attracted to a vacation
destination by the clements of the landscape, the architectural character,
and by the image of the region. Therefore, experienced developers rely
on both: landscape design and on architecture to define a special theme
for ihen projects from the beginning to the end of the development
process.

Throughout the process landscape architects stress the enhancement of
the natural environmenlt by assigning land uses, manipulating landforms,
locating outdoor activities, and preserving ecosystems. Their tasks include

B- Landscape Architecture
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sustatte towrsm developaem vans be achivved when the
members of the design team cooperate in producing the conceptual
plun, They should include architects, urbun planners, landscape
architects und engingers




Landscape architecture is the art of improving people’s
use and experience of outdoor spaces.
Source: John Simonds, 1961.
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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.

1-2 Landscape Architecture Specializations

Since the environmental movement of the 1970s, the realm of landscape
architecture has diversified considerably, and therefore, landscape architects
have cxpanded their professional activities. The emerging trend 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

B- Landscape Architecture
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a project brief, formulating conceptual schemes that suggest alternative
pattemns of activity, circulation systems, outdoor forms, and developing
a final accurate master plan.

Detailed landscape design provides the information needed in a contract
document including: staking and layout plans, grading and drainage
plans, carthwork computation, roadway and utility profiles, planting
plans, irrigation plans, construction details (lighting, signage. fences,
ctc.), specifications book, and material summarices.

1-3 Selecting a Qualified L.andscape Architect

Asscmbling a professional design team is a key to successful tourism
developments. 1deally, it should include at least an architect, civil engineer,
and landscape architect. Such a multidisciplinary tcam ensures cfficient
operation, profitable investment, and satisfied guests.

Sclecting a qualified landscape architect is another essential task that
should be mastered by investors,

Best practices that guide this search include:

* Determine what is needed and write it clearly and conciscly in

a short letter. Specily the stage(S) requiring landscape consulting,

* Prepare a comprehensive *Request for Proposal™ for large projects.
Include project background and objectives, services reguired.
dediverables, and client responsibiiities,

* Develop clear evaluation criteria for hiring your consultants.

* Setrealistic budgets for both: your project and for the consulting
fees. Recognize that landscape architects operate within a competitive
market place.

B- Landscape Architecture
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Explore the available market of landscape consultants. Particularly for
complex projects, only consider firms that specialize in the services
your project requires,

Insist on a balance between landscape architects, engincers, and
architects and be aware of potential professional turf battles.
Imbalance leads 10 costly errors in design and construction and

could cause irreversible damage to the site’s ecosystems.

Asscss the qualifications, educational background and practical
experience before consultation selection. Some claim the title of
landscape architect without adequate credentials,

Know the differences of various consultants, Horticulturalists receive
their education in agriculture. They know plant and soil sciences but
arc limited in landscape design, planning, and construction. Qualified
landscape architects stress the ecological approach, expect total
involvement, and focus on master planning, urban design, and complex
mixed-use projects. They use new technology including remote sensing,
geographic information system, and computer-aided drafting.
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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, Construction, 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,

1. Commizsion

Chant niateman of needd
Dafmitun of services

Tentative budget shatemwnt

e

for tha conmultants berwce

2. Inverntory

Topographic sy
Enwvronmental data
Interviews and obsarwtion
Phatograpity and vides

Agrial photes ol
remats landng mogas

The Landscape Development Process

3. Analysis

Site onalysiy
Proqrom oralysis
Users anatyss

Zening ond rugulation anclysis
Land copacity end suitability
amalyss
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* Projecting a budget, and
+ Stating the expected output.

The inventory phase involves a systematic data collection procedure
which includes a topographic survey, acrial photos, environmental
resources, and observations/ interviews. The data are assembled under
four headings:

* Physiographic

* Natural eccosystems

« Cultural resources

* Visual resources

The analysis phase gencrates four studies including:
* Site Analysis

« Uscr analysis

» Program analysis

» Zoning & rcgulations analysis

The design phase occasionally is called “synthesis™ and involves various
steps including:

1. Land capability & land suitability analysis, and/or a land use map
2. Schematics

3. Costestimates

4. Comparing concepts

5. Design development

6. Environmental impacts

B- Landscape Architecture
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The Tandscape construction document is the tool that enstires the

design team that their ideas are communicated {ully o the contractor

whu is implementing the project.




The construction phase consists of contract document preparation including:
* Layout Plan

» Grading Plan

« Utility Layout

* Roadway Profiles

» Planting Plan

+ Site Details

* Qutdoor Furniture

* lirigation Plan

*» 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

* Qutdoor lighting

+ Grounds security
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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 facilities sensitively to capitalize on existing
opportunities,

+ Locates different facilitics 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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1-6 The Role of * Best Practices” in Tourism Development

Development specialists define best practices as an initiative that has a
demonstrable positive impact on people’s quality of life; encourages
partnerships between the public, private, and civic sectors of the socicty;
and helps in achieving socially, culturally, cconomically and/or
cnvironmentally sustainable development.

Best Practices in tourism development are promoted as a means of:

* improving cnvironmental policy;

* raising awarcness of potential environmental problems and
solutions;

» sharing knowledge and experience;

* building a data-basc of case studies; and

+ unifying reporting formats.

Four factors atTect the selection of a landscape architecture project for

the “Best Practices™ list. First: the project’s tangible and positive impact
on the living environment of people; Sccond: its demonstration of
harmonious partnership between the members of the multi-disciplinary
design team, TDA, and the investor; Third: its innovation within local
context and transferability to regional context, and; Fourth: its impact on
one ol the following arcas:

* Reducing poliution;

* Improving cnvironmental health;

+ Improving waste collection, reeyceling and reuse;

» Gireening the site and effective use of public space;

* Improving production cycles of renewable resources,
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Sustainable landscape development has many charncteristics,

The designer has to be aware of them and try o maximize their

achievements in cach owdoor space,
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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 practices 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 practices 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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2-1 Landscape Analysis and Evaluation

hree clearly definable yet related types of landscape
architecture practices have emerged in recent years. They
are: landscape analysis and evaluation, landscape master
planning, and detailed landscape design.

Landscape analysis and evaluation is the scientific and environmental
domain of landscape architecture. It is considered a distinet level of
practice since it:

* Deals with large regions and macro environmental factors,

¢ Ias a natural science base, and examines the ecological processes
and syslems,

* Surveys fandscape features, and produces Visual Resources
Management (VRM) studics,

* Addresses land use planning issues, and

* Requires a team of environmental scientists to advisc the landscape
architect,

While landscape surveying compiles facts about the site ccology, landscape

analysis involves the following tasks:

* investigating the past and present conditions of the landscape,

* projecting is future,

* determining what could be attempted, and

» programming what should be accomplished.

Fhe landscape analysis and evaluation team is usually comprised of
epresentilives from different fields including:

B Lindscape Architecture
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Sowrce: William March, Lawdscape Planning, 3rd Fdition, 1097,




* Plant sciences

» Wildlife management
« Soils and geology

« Physiography

» Meteorology

+ Hydrology

« Marine sciences

* Systems ecology

The final product of their work includes 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 ecosystems
» Socioeconomic and cultural values
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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, comprehensive diagram illustrating

the development upon completion of all projects and should:

assign different land uscs 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:

The client 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.

B- Landscape Architecture



B-2 Types of Landscape Architecture Specialization

* Sites are exposed (o hot and dry summers, occasional flash floods,
and harsh winds.

* Structures are pereeived as imposed clements.

* Indigenous materials contribute to the landscape character.

* Dominant flat sites offer little privacy, are exposed cvenly to the
climate, have a neutral landscape quality, have no focal point, lack the
third dimension, and depend on buildings and outdoor activities to
dramatize their sameness.

Best practices in the landscape master planning phase include:
¢xamining more than one concept: suggesting clear criteria to evaluate
alternative concept, allowing clicnts to aceept, reject, or modify any
coneept, using various media to present the plan; maximizing the usc of
indigenous materials, and applying xeriscape schemes,

Developing alternative master plans allows the stakcholders

to explore a variety of concepts and themes before making the

final dectsion.
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Detailed landscape design invelves the coordination
of buildings, circulation systems, outdoor spaces, and
landscape amenities.
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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. It 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 placement of plant matenials.
+ Selection and placement of paving materials.
* 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 fumniture and planter boxes.
Best practices 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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3-1 Site Sclection Criteria for Beaches

ite selection is based on identifying the opportunitics and
constraints of an arca of land and begins with a complete
program. It may follow cither of two alternative scenarios:
First, the investor may propose a development for a specific
site, which he owns or witl buy. The landscape architect, based on his
site analysis may approve the selection, reject it, or approve it with
conditions, Second, the investor may have a program in mind and request
his landscape consultant to find an appropriate picee of land that mects
the required program.

Beaches require space to provide for the users and protect the natural
cnvironment. The beach should accommodate arcas for crossovers,
sethacks, services, and access Lo the shoreline for all users without
surpassing its carrying capacity. Heavily used beaches should not be
located near coral reefs or susceptible natural resources. To protect view
sheds and avoid water, air, and noise pollution, beaches must be distanced
from industrial harbors, busy roads, boat traffic, marinas, and pollution
SOUFCLS.

Estimating the carrying capacity and then prepacing o master

plan for the resort’s beach ensures an orderly progression
Factors that influence the selection of a site for a beach include: sun of development and pleasant experience of visitors.
exposure, water quality, salinity level, water temperature, water depth,

beach soils, micro-climate, beach erosion, accessibility, dunes conditions,

coastal flora, water circulation, surrounding lund use, and beach slope,

Today, sclecting a suitable site for beaches may apply new technigues
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Marina facilities should be thoughtfully laid out and
carefully planned since they tend 1o attract a variety

of fand uses and services.
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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 the
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

TDA ficld investigations concluded that only a few places along the Red

Sea coast are suitable for building marinas and related facilities. Its

previous studies addressed the issucs of designing and constructing the

marine structures. This Sourcebook deals briefly with the characteristics

of sites that are suitable for marina development. The site sclection 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

B- Landscape Architecture
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more popular recreation activity than others along the Red Sca as costs
of boats go down. As potential boat uscrs see launching zones and boat
service arcas develop, they will be encouraged to engage in this recreation,
Those who are not will most likely become involved in fishing. As a
result, clustering fishing picrs with boat launching facilitics and boat
mooring piers is now considered a good practice. Boat launching facilities
refer to these primary support facilities as appropriate for boat launch
arcas and includc parking, trailer storage and ramps. Fishing picrs refer
to bridge-like structures reaching from the shore into the water. They
provide casy access for fishermen to deeper water close to shore. Boat
mooring picrs refer to shore facilitics for short term, water-related visits
to the shore. Because marinas vary greatly in their design, function,
location, and capacity, it is difficult to conclude which best practice can
apply to all types of marinas.

3-3 Site sclection Criteria for Qutdoor Recreation Spaces

Successful outdoor recreation spaces result from knowledge of various
ficlds such as design, planning, and behavioral sciences. These ficlds
provide alternatives for using leisure time, space, encrgy, and moncy.
Recreational areas are classified according to their scope, size, client, or
location including:

* Children’s Play Lot ¥ acre to one acre

* Cluster Playground: 3 1o 10 acres

Village Park: 15 t0 25 acres

Tourism Center Recreation Complex: 100 to 150 acres

Natural Environment Area: 5 acres minimum

Nine-Hole Golf Course: 75 acres {or 150 acres for |18 holes)

B- Landscape Architecture
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View whbies/

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 photograph 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 prepared
by patching a series of panoramic photographs together.
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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.
2.

Children play lots should be located within walking distance of guest.
Night lighting of outdoor facilities is a necessity since it extends the
use through the evening and reduces vandalism and accidents.
The landscape programs of thesc areas should aim at attracting the
visitors to participate in a variety of recreation, education, and cultural
activities.
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

B- Landscape Architecture
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should be surveyed, recorded, analyzed, and evaluated before any further
developments are planned or implemented. A landscape architect who
specializes in visual resource assessment should be included in the team
who will prepare this study for cach geographic sector. Based on such
a study, TDA can proceed with confidence on encouraging tourism growth
while preserving and enhancing the visual characteristics and scenic
qualities of the region.

The recent Visual Resources Management {(VRM) methods and techniques
used by U.S. Agencies are especially helpful to tourism planners. TDA
has the choice among four primary approaches of visual assessment.
Any of these approaches are effective in assessing the visual resources
of the Red Sca coast. These approaches are: a) the psychophysical, B)
the expert, ac) the cognitive, and d) the experiential.

a) The Psychophysical Approach focuseson surveying the tourists’
preference of specific qualities and elements of the surrounding
scenery including the panoramic landscapes, feature landscapes,
enclosed landscapes, focal landscapes, canopied landscapes, detail
landscapes, and cphemeral (or short lived) landscapes.

b) The Fxpert Approach depends on the evaluation of the visual qualitics
by trained experts whose background incorporates design and
environmental studies.

¢) The Cognitive Approach emphasizes human meaning associated with
landscape properties.

d) The Lxperiential Approach stresses public participation as it considers
landscape values based on interaction of visitors with the lundscape.
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52




B-4 The Challenges of Landscape Master Planning

4-1 Programming the Cutdoor Spaces

ccording to TDA regulations, 80% of the land area used
A 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 varicty of outdoor activities
to occupy their time, and that requires preplanning.

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 places where 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.
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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;

+ Network of safety services;

* Visual orientation; and

* A resort identity, character, 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 influence the level of details noticed,

+ pedestrians are sensitive to the 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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* striving to achicve maximum efficiency and economy;

* taking advantage of landscape amenities, scenic views, and natural
features,

* scparating vehicular traffic from pedestrian flow;

+ allocating adequate and continuous pedestrian paths;

* diversifying the experience of the users of the circulation systems;

* economizing in the initial and running cost of the circulation system;

* cvaluating the circulation before, during, and after implementing the
system, and

* planning circulation routes with duc regard for the handicapped.

4-3 Designing the Outdoor Rooms

Outdoor spaces are different from architectural space in terms of their
scale, looser boundary, informal geometry, subtle connections, changing
microclimate, and limited kinds of materials and elements. It is important
to treat the site as a scries of outdoor rooms, to visualize its human
experiences, and to enhance its three-dimensional organization of spaces.

The success of an outdoor room is based upon design criteria that include:

* the relationship of cach outdoor room to the sile, its circulation, and
buildings;

* the interrelationship among different outdoor rooms;

* the relationship of exterior activities to the surrounding landscape: and,

* the functional relationship within cach outdoor space; and

* the visual composition of cach outdoor space.

Outdoor spaces differ in their function, size, orientation, treatment, and

user. These spaces include: children playgrounds, picnic arcas, camping

B- Landscape Architecture
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Separating, vehicular trattic from pedustrian circulation Now ensures safity

of guests and efficiency of operation,
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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.

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 friendships,

* 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 the climate;

* let the site character suggest the 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.

A primary criterion of designing a successful outdoor room is to

maximize its interaction with surrounding landscape amenities.
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5-1 Earthwork and Landform

rading is an act of remodcling the form of the land and it
always involves some degree of soil movement. It can solve
technical problems like saving trees and preventing soil
erosion. Also, it aims at:

* Creating flat arcas to site buildings, outdoor spaces, and parking lots,

* Developing circulation networks flat enough to travel on, and

* Providing design special effect, such as soil mounds 10 screen views

or provide privacy.

Every region has its own family of landforms, a combination of wadis,

hills, convex or concave slopes, ridges, summits, caves, depressions, and

cliffs. Normally, some slope is necessary o allow cxcess water to drain,

When a site planner changes the landform, various changes occur

including the drainage patterns, natural vegetation, soil composition and

crosion.

A grading plan dirccts all carth moving operations. A successful grading

and land forming scheme should:

* ldentify topographic features and address its problems and oppontunitics,

* Minimize and balance cut and fill,

* Avuoid mgjor disturbance of the natural drainage system, natural
vegetation cover, and natural soil composition,

Best practices in grading focus on five strategies including:

* Reduce the area to be graded;
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Identitying different landforms helps in selecting appropriate site for
different exterior activities, ¢ o concave slope is ideal Tor oukdoor

amphitheatre,




A large vocabulary of paving types,
colors, textures, and patterns exist.
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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 beautiful paving can make walking an enjoyable
experience. Therefore, an important task in preparing detailed 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 carth surface, or
Wood boards.

-

5-3 Water Features

Designers use water and water features in the landscape for different

utilitarian and acsthetic rcasons including human consumption, irrigation,

climate control, active recreation, and beautification. In the hot anid Red

Sea arca certain considerations should be stressed:

* Drinking fountains are 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 efficiently through liquid solvents in the
irigation system.

* Available irrigation methods include: Rooding, spraying, and drip
irrigation,

Lakes, ponds, lagoons and other large bodies of water are excellent

mendifier of the microclimatic conditions of any site, particularly

- ) . . . . i the coastad desens.
*  Water modifics the microclimatic conditions at the site scale.

Accordingly, the presence of water in a pool, fountain, pond, or spray
conls the surrounding i temperature.
o Water is used for recreation as in swimming, diving, snorkeling, water
pelo, water ballet, fishing, surfing, boating canocing, cte.
* Water can introduce many aesthetic dimensions in the Jandscape. It
adds serenity, dynamic qualities, pleasant sounds, impressive 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.

Best practices in designing and managing water 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.

s Protecting outdoor water fcaturcs from severe climatic conditions
including exposure to the intense 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.

Lighting in eritical location of the site helps in communicating » Blending art work with outdoor water features

clear and effective messages o visitors. « 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:

59

B- Landscape Architecture



B-5 Best Practices in Detailed Landscape Design

Guiding visitors safely throughout the resort,

* Improving grounds sccurity,

Allowing longer nighttime usc,

Emphasizing important clements (entrances, facades, etc.),
Highlighting significant landscape features (fountains, sculptures, trees,
marinas, and signs), and

Creating special ¢ffects for unique occasions (Eid, Ramadan, Christmas,
weddings, and national festivals).

Best practices in outdoor lighting design include:

* Ensuring adequate functional lighting for security and safety of entrances,
walks, steps, gates, bridges, intersections, ramps, dead ends, tunnels,
remote exterior spaces, and all circulation routes;

* Retaining a specialized lighting consultant in large and complex projects;

» Balancing the economic advantages and energy cfficiency of sodium,
halide, and mercury vapor lamps with the human impacts of incandescent
lamps;

+ Allocating the appropriate amount and type of light for different arcas,
surfaces, and locations, i.¢., residential use, public use, elc.;

* Using light to produce dramatic effects in planted arcas;

* Coordinating tall outdoor lamps with adjacent hotels to prevent glare
inside rooms and suites;

* Using warm light sources for all pedestrian scale lighting;

» Continuously lighting the primary pathway and boardwalk that parallcls
the scashore;

* Placing outdoor lighting either above or below eye Tevel to avoid
directing it at people’s cyes or windows; and

* Planning the night skyline of the coast near tourism arcas adjacent to
active ports and marinas,
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Designing and placing outdoor furniture requires thoughttul
process of determining their functional requirements, predicting user’s

needs, and assessing environmental conditionsof the site.
Source: R. Harris and N. Dines, Time-Saver for Landscape
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5-5 Street Furniture

Street furniture should help establishing outdoor rooms that are functionally

useful and aesthetically pleasing. Outdoor spaces are just envelopes

where activities are carried 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.

¢) Objects for aesthetics including sculpture, fountams, flower pots, 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. Qutdoor 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 the end, 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 clements like public telephones, trash cans, beach showers, bike

racks, benches, lights, and drinking fountains;

* Coordinating the colors, forms, materials, textures, and relationships
of outdoor fumiture, lighting, and signage system within each project
and/or tourism center; and

* Regulating and clustering signs, furniture, and lighting fixtures wherever
possible since they often clutter the landscape and overwhelm the view.

5-6 QOutdoor Structures

Outdoor structures are single purpose buildings that arc primarily designed
and used in the exterior space. Most projects entail the usc of more than
one outdoor structure. Each of these small buildings performs a special
function. They may provide shade, shelter, information, recreation,
socialization, and communication to the guests throughout the site, They
include:

* Pavilions and gazcbos

* Gates and portals

* Pergolas and arbors

* Wooden decks

* Music band kiosks

* Tents and canvas structures

* Picnic shelters

* Bus shelters

* Steps and ramps

+ Walls and fences

* Children play equipment

* Telephone booths

B- Landscape Architecture
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Outdoor structures vary in their function and construction method,

A Tanuliarity with alternative prototypes helps in providing functionally

useful and acsthetically pleasing outdoor space.
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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, McGraw-Hill Co.
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* 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, and/or a sense of
history to the most ordinary elements of the outdoor environment.
Since outdoor structures are placed near the users, their detail and
arrangement influence the total image of the project. 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
— the shaping, fastening, preserving, maintaining and finishing — are also
different.

5-7 Signage System

Landscape designers should aim at clarifying and regulating the 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

¢) Information Signs
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d) Regulatory Signs

¢} Confirmatory Signs

The competition for the attention of a pedestrian or driver could tum
these types of signs into a sca of conflicting graphics and verbiage which
confuses instead of informing and guiding the visitors. Signs that are
perceived as ambiguous, redundant, or uscless could also distract visitors.

Best practices in designing signs in tourism areas include:

B- Landscape Architecture

Grouping various signs into clusters based on the five categories of
SIgns.

Planning, unifying, and coordinating cach category in terms of lettering
style, color scheme, lighting and overall design.

Initiating design controls and landscape standards that govern all site
clements including signs, paving, street furniture, lighting, and all other
clements,

Developing codes that define the size, type, number, and placement
of commercial advertiscments,

Providing travel-information centers in strategic locations to disseminate
maps and brochures.

Highlighting nceded Information and orientation/directions to important
destination points,

Creating a Hicrarchy of Signs scrving primary vehicular movement,
and then secondary and/or pedestrian movement.

Cedebrating chosen charaeter in signage design to reflect the architectural
style of proposed buildings.

Determining the appropriate languages, In Egypt, signs should be at
teast bilingual in Arabic and English, in addition 1o clear pictographs,
Selecting the appropriate building materials and posting technigue

64




A major concern in parking design is to provide safe and
experience for visitors as the move from the vehicle to the
reception lobby.

Source: Canadian Mortgage and Housing Corporation, 19810,
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5-8 Parking Design

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 the street .

b) In small parking bays along the road .

¢) In large parking lots .

d) Underground below main buildings .

¢) 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 before 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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vehicles.

» Improving the landscape design quality of parking lots by introducing
plants and dividing large lots by raiscd 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, depressed curbs, and reserved parking spaces ncar the hotel
entrance.

5-9 Planting Design

The primary objective of planting design today is to solve environmental
problems. However, planting and landscaping are 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 surfaces that collect and radiate heat, the operation of motor
vehicles, air conditioning units and other machincry that generate excess
hcat and air, water, and soil pollution. Also, only a small number of plants
are tolerant to such harsh conditions.

Best practices of functional usc of plants include:

* Treat plants as architectural elements that form walls, roofs, or floors
in order to give privacy, to screen, 1o reveal a view progressively, or
to articulate a space.

* Treat plants as engincering components that mufile noisy sounds, direct
and guide vehicular and pedestrian traffic, control natural and manmade
glare and reflection, light, movement, and microclimate of the site,
soften or absorb noxious gases, intercept dust and dirt particles, cleanse
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The uniqueness of desert plants and their successtul adaptutions

to their environment is important 1o consider. Many of these
autive plants require only occusional supplememal water,
Some stay a lush green on modest amounts,
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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 controllers, complementing,
unifying, emphasizing, 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 Impacts of Landscape Projects

ourism projects require special environmental attention.

In certain simple and low impact projects, alternative
approaches 1o the typical Environmental Impacts Assessment
(E1A) required by TDA and EEAA are used. These approaches

include:

a) design criteria, standards, and/or ordinances,
b) construction supcrvision programs,

¢) sitting criteria, and

d) inspection procedure and auditing programs.

Best practices in_ environmental impacts assessments of the landscape
component of the project include:

* Describe the proposed development comprehensively including each
stage of the project cycle.

Control and monitor the landscape construction stage.
Control and monitor all clements and activitics associated with the
landscape operation.

Control and monitor the decommissioning and restoration stage
In addition to the “do nothing™ alternative, explore adequate number
of project alternatives, 1 he conceptual design phase should expenment
with variation in:

+ Location and alignments of circulation clements;

* Size / location of various buildings;

*

The simple checklist method of identifying impacts is one of

the maost systematic approaches used by environmental analysts,
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+ Size / 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 (E1A).

* 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 carrying capacity of sensitive ecological
sites or cultured properties.

» Assess secondary and tertiary landscape impacts, in addition to the
primary impacts.

OP AND BOTTON « Maximize the use of quantitative analysis of

OF OIS TURBED » Treat mitigation as a tool for landscape enhancement.

= » Define the carrying capacity of different outdoor spaces.

+ Consult with potentially affected people and organizations.

* Prepare a Regional Environment Impacts Assessment (REIA) to address
the current rapid growth of tourism along the Red Sea.

If the grading plan involves distributing or creating a sloped embankment,
hay or straw bales should be placed at the top and bottorn.These bales
help in preventing the eroded soil from washing across the siteor reaching

the existing watercourses.
5-2 Landscape Construction

Careless construction practices can damage valuable natural features of
the landscape, lead to soil erosion, and/or even pollute the coastal zones
of the Red Sea. The landscape construction phase starts when the client
approves a master plan. It includes three tasks:

a) preparing the landscape construction documents,

b) overseeing the bidding, and

¢) administering the construction contract.
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The landscape construction documents usually contain:

a) landscape construction drawings,

b) technical specifications, and

¢) bidding guidelines.

The landscape architect may be required to perform various other tasks

including:

» Estimating the 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 matcrials,

+ Answering any questions that future bidders may have,

* Assisting the investor/developer in assessing different bids, and

* Helping the client in drafling the landscape construction contract
agreement.

Upon granting the project to a bidder, the landscape consultant may be
asked to carry other responsibilities on behalf of the investor including:
* supervising the contractor’s work,

* moniloring construction progress, and

* documenting and cvaluating the performance of contractors.

Best practices in landscape construction include:

* rctaining the services of a landscape architect,

+ supervising the construction should be finm, Tain, and lasi,

tolerating ficld adjustments when it is agreed upon by all parties,
forming a maintenance team in advance and encouraging it to gain
understanding of the project installations,

grading, paving, and installing plants in optimal weather only,
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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 of inspection visits by the landscape architect,
adopt cost-cffective methods for controlling soil erosion, managing
waste disposal, and protccting the landscape amenities.

5-3 Landscape Maintenance and Operation

The management and maintenance of the grounds of a resort is as

important as its landscape master plan and detailed design. The landscape

management plan should focus on preserving the coastal desert's ecosystem

by:

* Protecting all indigenous plants,

* Introducing other species only after cnsuring that they arce established
cxotics in the Red Sea region,

* Maximizing the usc 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 inscct control to times of cpidemic outbursts,

and

» Preparing and implementing landscape maintenance plan that includes:
budget; set of priorities in the form of zoning map (low maintenance
sone, medium maintenance zone, and high maintenance zone); timetable
of routine upkeep; and guidelines for the intensive care and partial
replacement of plants.

The landscape maintenance supervisor is the most crucial person in the
operation staff. He/she should have some university education in woody




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 vet other low maintenance depending on the plants, soils and location.
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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 irrigation system,

¢) supervising the turf maintenance,

d) managing the application of pesticide,

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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* Establishing a record-keeping system to serve the following functions:

a) to remind the management how long a particular task took,

b) to record who performed the work,

¢) to register 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

L

andscape architecture is one of new ficlds of specialization
within architecture and urban design in Egypt.

It started to play a leading role beginning in the carly 1990s
in association with growing interest in the development of
tourist centers and resorts on the Red Sea coast. Landscape architecture
has a dircct impact in creating an exterior natural environment that meets
various requirements and functions including:

- Environmental

- Architectural and Urban

- Acsthetic

This scction addresses the planting design process, which plays an integral
role in achicving the objectives of landscape architecture, Planting design
has an immediate impact on the users' visual pereeption of the overall
tourist product (resorts and tourist centers) as well as the overall tangible
image of the property. It also has a very significant environmental retum
by ecnhancing and protecting the natural environment of the arca.

2-1 Planting Design Team Work:

Planting design within landscape architecture is a team effort with many
partics involved working together with continuous cooperation and
exchange throughout the phases of planting design process. To achieve
the intended design goals, this team is typically composed of:
* Landscape Architect,

* Horticulturist,

C- Landscape Planting

74

The first phasc of planting design involves analyzing the site and its data,
and studying the requirements of the owner and management companies
especially in major resorts and tourist centers. Next, the design phase
involves the landscape architect identifying the main ideas and the urban,
architectural, acsthetic and environmental goals for the project using his
expertise with plant characteristics, site characteristics, and environmental
conditions. After approval of the main concepts in the design phase, the
team begins developing the construction documents. In this phase, team
members cooperate in identifying the types of plants and trees that are
most suitable for the site parameters and characteristics and achieving
the design goals. Typically, the tcam prepares a demonstration of some
design alternatives within the context of achieving the main ideas and
design goals. The owner and management company are given information
to choose the best of the alternatives within the budget limits of the
project according (o various factors and criteria such as costs, maintenance
requirements, or the applicable cnvironmental lcgislation




C-2 Framework of Landscape Planting design

his section outlines the types of plants used in landscape
I 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-Trees

Which can be divided into:
A-Deciduous Trees
B-Evergreen 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
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2-2 Factors Affecting Selection of Plants Elements for Landscaping

Purposes

1-Form

2-Color

3-Texture

4-Scale

5-Growth Rate

6-Maintenance and Pest Resistant

2-3 Plants Use in Landscaping:

1- Urban and Architectural Functions:
- Screening undesired views /sights
- spaces formation

orienting routes

Embellishment of streets

Provide privacy

2- Environmental and Climatic Functions
-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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Palm trees to determine and confirm entrance
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C-3 Landscape Architecture Planting Design Stages

- 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 water quota for the project. It will help prevent creating
future problems for irrigation works in providing adequate water 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

C- Landscape Planting



C-3 Landscape Archiiccture Planting Design Stages

- Provide appropriate shades/canopies in the pedestrian pathways

- Protect some spaces and buildings from undesired wind

- Provide appropriate privacy for some project components such as patio
and deck arcas

The landscape architeet must address the plans, elevations and scetions
of buildings comprising the project to study their relationship with the
ambicnt environment. The objective is to determine how the building
outlines control the architectural form and the facades, as well as the
significant masses in both volume and height, in order 1o take these inputs
into consideration.

The designer also must study the texture and the external color of the
architectural facades to sclect those clements of plants that are most
compatible with the external aspect of the buildings on the site.

The landscape architect must consider the master plan related to the
utility networks and systems for the project site. This plan indicates the
directions of the network and its pathways as well as the right-of-way,
all of which should be taken into consideration in planting design process.

3-2 Proposcd Design Stage:

This stage involves develuping thie final masicr plan for planting design
with all its clements, meeting all the requirements and satisfying all the
functions, and 1king into account the results of analyses and studies
about the project site from the preceding stage. The landscaping design
process must be concurrent with the urban and architectural design and

C- Landscape Planting
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Native Plants in Red Sea Region

Samples of uses the simplicity and Hiaman ceade in Planting Pesign




A%

Designers must avoid using Needle plants in Paths and beside seatings
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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 maintenance requirements.

C- Landscape Planting



(-3 Landscape Architecture Planting Design Stages

Best Practices and Principles in the Proposed Design Stage:

I-The landscape architect must be completely familiar with and understand
the previous stage of analyses and studies and their results, and how
they reflect directly and indireetly on the design stage.

2-To facilitate starting the planting design process, there should be a
general concept to conneet various areas of the site together and to
create a distinguished feature for the project. Then, the arcas of the site
should be designed individually within context of the general concept.

3-Use native plants because they can tolerate the environmental conditions
and natural characteristics of the area, and are generally the most
successiul.

4-Avoid planting trees in the pathway of utilities to prevent damage in
the future from tree growth.,

5-Avoid, as much as possible, using plants that produce scasonal pollens
that could cause sensitivity problems for some people.

6-Avoid planting evergreen trees in the middle of green grass arcas, as
this would cause permanent shading leading to damage of the grass
below,

7-Avoid using trees with fruit, seeds, or poisonous leaves, especially in
arcas of public parks for children, and avoid trees thut have thorns,
especially beside pedestrian pathways or scating areas.

8-Use evergreen or climbing plants or trees in the southern and western
facades, which can greatly contribute to protection lrom sunrays and
moderate the temperature of these surfaces, as well as reducing power

C- Landscape Planting
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Plants positions in paths should planted Lo give shadow on path




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

Separating walls must be constructed beside the'building to
protect it from execed irrigation water
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C-3 Landscape Architecture Planting Design 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
create a habitat for such discases. A designer should not usc these
plants, excepl in care situations where they will be subject to
maintenance and conlinuous montitoring.

11-Incorporate some design concepts using selected natural materials
and clements 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 climate and reduce the
need for providing irrigation water.

12-When planting trees beside pedestrian pathways to provide appropriate
shading during daylight, the sun movement 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.

C- Landscape Planting



C-3 Landscape Architecture Planting Design Stages

I5-Arcas with highly saline groundwater that is close to the soil surface,
cspecially if they are low-lying arcas, require special consideration.
In such arcas, the landscape architect must sclect trees and plants with
shallow root zones to avoid the negative impact of the salty water.

16-When cstablishing wind buffers, the selection and design of trees
must be appropriate for this function. The designer should consider
sclecting evergreen and rapidly growing trees with pin-like (thorny)
lcaves that are wind resistant and can be planted closely together and
grow vertically.

17-Avoid planting green grass arcas dircetly beside buildings. A distance
of 50 cm of gravel must be left in between buildings and the planted
area, or build a scparating wall beside the original wall of the bui Iding,
to prevent damage to facades, foundations or grounds from storm
watcr or excess irrigation water.

I8-Use climbing plants in large arcas o be cultivated or covered, as they
require limited water quotas when compared to the surface cover they
provide.

19-The landscape architeet should consider the irrigation methods when
selecting the types of plants and trecs, and their water requirements
relative to the water quota throughout the day for the project. The
landscape architect should avoid the selection of plants requiring
varied irrigation waler sequiteimems in the same integral formation.

20-Avoid as much as possible the planting of trees in arcas that are close

to the sea and are exposed 1o wind and humid air coming from the
sea direction, which would lead 1o death or dumage of these trees.

C- Landscape Planting
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Sample of planting on beach




the landscape architect must take into account the final form of trees or shrubs or soil
cover on their complete growth,

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 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 the
design of the configurations or groups. The final composition may
change completely and the needed visual image may change.

3-3 Construction Documents:

This stage is a sequel to the master planning stage, and is the step where
the landscape architect provides all the drawings and documents (plans,
sections, elevations and details) and the bill of quantitics and specifications
for all the landscaping elements. Thesc will be provided to the contractors
assigned to perform the landscaping tasks to prepare for implementation.
Construction documents include:

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 [rrigation Plan

C- Landscape Planting



C-3 Landscape Architecture Planting Design Stages

3-4 Implementation Stage:

1-Definition

This is the initial implementation stage of landscape planting. It is very
important because imperfect implementation due to unfamiliarity of
Owners or management company executives with the basic principles
can lead in the future 1o financial and environmental burdens.

2-Best Practices and Principles in the Implementation Stage:

I-Planting should be implemented during the best time for planting and
in coordination with site construction. The best time to start cultivation
is in the months of February and March when the lemperature is most
suitable for agriculture, and cultivation is best managed in the carly
morning. Also, for some projects, implementation of planting should
precede or be concurrent with on-sit¢ construction works, especially
for slow-growing plants, to ensurc that they have grown appropriately
by the inauguration of the resort. This requires complete coordination
with the quantity of water available for irrigation during this stage.
Mcasurcs and precautions should be developed to protect these plants
during on-site construction.

2-Deciduous trees or plants must be planted inside containers. In case
of planting during summer, it is preferable to avoid this, but if necessary
thane trees should have been cullivaled in buaes o banchs, Evergreen
plants must be grown with adequate time in big containers or wooden
boxes or barrels before planting.

C- Landscape Planting
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3-Arcas for landline planning must be dug and cultivation must be
arranged for those specified arcas according o the plans and construction
documents.

4-The arablc soil must be prepared to be frec of stains and construction
wastcs, The line should be filled with arable soil. It is preferable to
mix organic compost fertilizers with the soil, with addition of super
phosphate fertilizers and a fungicide to avoid any infections with fungi
after cultivation,

5-Avoid transferring clay soil from the Nile Valley to the site. This type
of soil might be infected with some pests or discascs, which would
transler these pests or diseasces to the new site and then to adjacent
sites.

6-Trees and shrubs should be planted in the middle of the landlines and
on a similar linc. After cultivation, apply irmigation with abundant water
and stabilizc the soil around the plants firmly.

7-Tree supports arc measures that provide for sound tree growth in a
vertical position to avoid bending, which affects growth and its
appearance. Supports must be located in the heavy wind direction to
protect the stems, especially in the carly stages of growth, Supports
can have varied and miscellancous shapes, which must not affect the
tree body.




Tree Trimming is necessary to preserve function
and figure of plant
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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, timming, pest
and disease control, damage replacement process, cutting the grass area,
and the process of setting the borders. These activities must be conducted
by skilied labor, with experience in garden landscaping and familiar with
using the required equipment, under the supervision of an agricultural
engineer. The 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 pests and discases. The best means 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.

C- Landscape Planting



(-3 Landscape Architecture Planting Design Stages

-Pesticides and Pest Control. Experts recommend application of
environmentally friendly pesticides to avoid toxic chemicals. Some
natural components are now available , and it is preferable to apply
bacteriological and fungal components in pest and disease control. This
is in addition to the possible usc of farmonic traps.

-Replacement of Damaged Plants. Any damage in the root leads directly
to the death of the plant due to inadequate drainage or the infection from
various discases. When this occurs, the plant must be replaced and it is
important to cvaluate the causes to prevent further damage to the new
plants,

-Irrigation System. There is no doubt that the effectiveness of the applied
irrigation system has a direct impact on the success of planting and tree
planting. lrrigation by spray and sprinkling (mechanical/clectric system)
encourages water savings. This is consequently reflected in reduced
landscape maintenance costs. This type of irrigation system can be
adjusted for appropriate timings of irrigation water for the climatic
conditions. Irrigation is preferable in the carly morning or during sunset
to avoid periods of high temperatures to preserve the life of the plants
and 1o conserve water.

Manual irrigation systems that depend on labor are more costly in terms
of water consumption, They also lead to misdistribution of water over
plants or green grass arcas, which leads to some problems due to over-
irrigation or under-irrigation,

When using treated wastewater in irrigation, such wastewater must be
fully treated to avoid the death of plants and green areas, In case of
over-irrigation, it can lead o serious environmental problems, duc to

C- Landscape Plunting
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Sample of Manuoul frigation
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C-3 Landscape Architecture Planting Design Stages

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. These cards serve as educational
material for the visitors to the resort.

C- Landscape Planting



Environmental Best Practice
[ LN N T O | 1

For Red Sea Tourism Development
Exccutive Summary

A. Energy Management

B. Landscape Architecture

C. Landscape Planting

D. Solid Waste Management

E. Water and Sanitation systems

ST



88

Solid Waste Management

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 Reductior

D-5 Best Practices for Waste Disposal sites

D-6 Additional Sources of Information




D-1 Framework for Solid Waste Management

1-1 Background

olid waste is possibly the most visible and widespread
environmental problem on the Red Sca Coast. Solid waste
is randomly disposed along roadways and on vacant lands
within the vicinity of all construction sites, operating tourism
centers, and cities. Litter is widely scattered across the desert and found
on the coral reels and beaches. Solid waste and litter threaten the very
foundation of the Red Sca Coast’s tourism cconomy. I solid waste
management is not improved, the conditions witnessed in northern (more
developed) parts of the Red Sea Coast will become the reality in the
south as development progresses.

Giood solid waste management requires more than just technical solutions
(c.g., facilitics and cquipment to handle solid waste). 1t must be carcfully
developed and implemented. In fact, solid waste management should
be just one component of a comprehensive Environmental Management
System (1:MS) adopted by hoteliers. The Tourism Development Authority
(TDA) and RSST] have extensive information and resources for investors
and developers interested in EMS

1-2 Cureent Solid Waste Characterization and Management Practices

Problems from improper solid waste management are increasing on the
Red Sea Coast, Until solid waste management (and other) best practices
are widely implemented by tourism centers, development and human
activity will destroy the natural ¢nvironment (the foundation of the

D- Solid Waste Management
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Benefits of Solid Waste Management Best Practices

-

- * & L ] - @

Reduced environmental impacts

Reduced impacits on tourism business

Reduced costs

Improved public image

Compliance with environmental regulations
Conservation of landfill space

Support for local economic and social development




Table I-1. Estimated Current and Projected Solid Waste Generation
for Red Sea Tourism Centers (Tons per Day)

Average Waste Generation: 2.18 Kg/GN
_Hotel Capacity:
Current 17,021 rooms
Projected . 186,000 rooms
— Total Generation (Tons/Day):
Qccupancy Rate | Current Capacity Prajected Capacity

50% ! 19 202
L 75% : 28 303

100% 37 405
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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; |
» 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 ans
low compressibility. Most of the components of constiuction wastes ar

recyclable, although they have low intrinsic value. |

Resort Operation Waste Characterization

The waste generation rate ranges from 0.60 to 3.42 kilograms per gues
night (Kg/GN), with an average of 2.18 Kg/GN.

Current waste generation from Red Sea tourism centers ranges from 1'
to 37 tons per day depending on occupancy rate. This number will jum;
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 an
composting these materials would dramatically reduce waste disposal

Current Solid Waste Management Practices

The observations listed below sum up the current solid waste situatior

D- Solid Waste Managemeﬁ



4/1 Framework for Solid Waste Management

for Red Sea resorts and tourism centers,

+ With few exceptions, there is no management of construction
waste. Construction waste is randomly disposcd on vacant lands and
along roadsidcs.

* Waste from resort operations is removed from the property, but
is cither randomly disposed along roadsides and in the desert, or
taken to one of the existing dumpsites.

* All existing dumpsites are poorly sited and unmanaged.

» Litter is a major concern for all Red Sea hoteliers. Litter is caused
by random disposal, existing dumpsites, and lack of adequate
service in the cities.

» Littering in the sca by the dive boats is another major concern,

* Several resorts have implemented waste reduction measures.

However, little recycling actually occurs. Contractors mix all wasle back
together when they collect it,

1-3 Regulatory Framework

The primary national legislation related to solid waste management is
Law No. 38 of 1967, The Minister of Housing also issued Excculive
Decree No. 134 of 1968,

Law No. 4 of 1994 (The Law on Environment) has broad coverage over
cnvironmental issues, The Prime Ministerial Decree No, 338 of 1995
promulgates the Exceutive Regulations of Law Nao. 4, which cover many
areas of environmental protection. Other relevant laws for solid waste
management are: Law No, 31 of 1976, Law No. 106 of 1976, Law No,
43 of 1979, and Law No. 3 of 1982,

D- Solid Waste Maunagement
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Figure -1, Waste Compuosition at Red Sea Properties

|
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Sewrce FMS data fromm P4 Government Services (20000, EST data from Winreck
(1997)
Note: EST project did not quantifie vard waste separately from organics,




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 1dentify Waste Prevention Options

Step S—-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 and/or 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.
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4/2 Best Practices —Design and Implementation of Solid Waste Programs

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

here are eight steps necessary to design and implement a

T good solid waste management program. The steps, and the
order in which they are presented, are in and of themselves

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 and
their design teams must consider solid waste management issues and
incorporate them into the design of facilities and infrastructure. Waste
reduction can be accomplished without changing the unique character of
the resort desired by the developer. When designing a resort or tourism
center and preparing specifications for construction, there are many ways
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 practices
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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Tourism centers and resorts should be designed to accommodate and

facilitate wastc management activitics including sourcc-scparation,

recycling, composting, processing, collection and disposal. Best practices

to design for wastc management include:

» Identify locations for waste collection containers,

« Provide space for on-sitc processing, storage and collection of
waste,

*» Provide spacc for on-site composting,

» Designate area(s) for construction wastc management, and

» Sitc and design controlled disposal sites.

2-2 Step 2—Establish Solid Waste Policy and Management Structure

When the resort or tourism center begins operations, it is important
to have a solid waste policy and management structure in place.

Establish a Solid Waste Management Policy
Top management must adopt an explicit solid waste management policy
as part of an overall EMS policy statement, A written solid waste
management policy should state the following at a minimum:
« Commitment to comply with all environmental laws and decrees
concerning solid waste management,
o Commitment to the solid waste management hierarchy
+ Istablishment of a specific solid waste reduction goal (¢.g., 50%
waste reduction during construction and operations), and
* Establishment of responsibility for management and operation of
a solid waste management system.,
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Appoint a Solid Waste Manager/Team

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 I'TCs — Establish a Solid Waste Team composed
of several individuals representing various properties as well as the
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.
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2-3 Step 3— Conduct a Waste Assessment

The Solid Waste Manager/Team must conduct a waste assessment tc
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 tc
construction or operations, tourism centers can rely on existing data (sex
chapter [). However, given the diversity of tourism facilities along the
Red Sea, hoteliers must consider their own unique operations. The Solic
Waste Manager/Team should follow the best practices described below
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 solic
waste. Waste prevention is proactive, aimed at preventing wastes fron
being generated in the first place. It includes:

» Designing for efficient use of materials,

D- Solid Waste Managemen



4/2 Best Practices -Design and Implementation of Solid Waste Programs

Utilizing durable and repairable products,

Fostering efforts to rcuse materials,

Reducing or climinating packaging,

Utilizing materials efficiently to reduce waste, and

* Eliminating or reducing the use of toxic and hazardous substances.

The benefits of waste prevention include:

» Achieving cost savings through reduced purchasing of supplies
and materials,

* Reducing waste disposal costs,

* Reducing encrgy consumption and pollution,

» Implementing conservation of natural resources, and

* Dcveloping an cnvironmentally conscious public image.

chapter 111 of this manual summarizes best practices for waste prevention
on construction sites. Scction IV summarizes best practices for waste
prevention at operating resorts.

2-5 Step S—Identify Waste Diversion Options

Waste diversion includes reuse, recycling and composting. 1t can provide
many benefits, including:

* Achicving cost savings through avoided disposal costs and revenue
from the sale of recovered materials,

Reducing the size of land disposal sites,

* Reducing pollution,

Implementing conservation of natural resources, and

* Developing an environmentally conscious public image.

D- Solid Waste Management
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Chapter 111 of this manual summarizes best practices for waste diversion
on construction sites. Section [V of this manual summarizes best practices
for wastc diversion at opcrating resorts.

2-6 Step 6—Identify Waste Disposal Options

Existing disposal sites are causing widespread problems that degrade the
beauty and economic value of the Red Sca Coast. They are uncontrolled
or, at best, poorly managed. Waste is strewn about the site, the wind
scattcrs waste across the desert, open burning causes air pollution, and
informal scavengers face constant threats of discase and injury.
Red Sea Coast tourism centers have four options for land disposal:
* Develop and operate a dedicated disposal site for the property,
* Develop and operate a disposal site for the tourism center,
» Participate in a regional landfill that serves more than one tourism
center, and
+ Utilize existing municipal disposal sites.
chapter V of this manual outlines best practices for those who choose to
develop and operate their own waste disposal site.

2-7 Step 7—Design Solid Waste Management Program

Using the information gathered during previous steps, it is now possible
to design the solid waste management program. Every tourism property
i$ unique, so there is no single program design that will work for all of
them. The Solid Waste Manager/Team must develop a program that suits
the property's individual opportunities and constraints.




4/2 Best Practices —Design and Implementation of Solid Waste Programs

Select Waste Reduction Strategies and Designate Materials for Waste
Diversion

The Solid Waste Manager/Team 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
considered for each matcrial. If prevention is too costly, impractical,
or not possible, then waste diversion options should be considered.
If waste diversion cannot be justified, only then should a material be
designated for disposal.

Existing Uncontrolled Disposad Site on the Red Sea Coast

+ 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 ranagement.

Tourism properties need to consider both the tangible and intangible
costs when selecting waste reduction strategies (e.g., the cost of a
controtled 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

Manager/Team should focus waste reduction efforts on materials that
can be easily eliminated or recycled regardless of how much of the

Photo Credit: RSSTI EMS Library.

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 separatc 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 increase or reduce labor requirements Will it be necessary to
change or allocate new cquipment and facility space

Sclect Waste Disposal Strategy

Tourism centers 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 best practices at the disposal sites they utilize. The
Solid Wastc Manager/Tcam should use the following criteria when
selecting the waste disposal strategy.

« Site availability - Is there a suitable site for disposal located on the
back land Are other sites located elsewhere in the tourism center better
suited for solid waste disposal

» Quantitics of waste - Does the resort or hotel generate sufficient
quantitics of waste to warrant development of its own disposal site

* Uther ncarby properties - 18 a master developer or some enbity to
facilitale cooperation between propertics

» Existing disposal sites — Do existing waste disposal sites in the arca
conform 10 best practice guidelines s it possible for the tourism

D- Solid Waste Management
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Figure 11-2. Sumple Diagram of Solid Waste Management System
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Designing a solid waste management program entalls:

* Seleet waste reduction strategies and designate materials for waste
diversion,

¢ Select wasie disposal sirateyy, wnd

» Design the solid waste management program.




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

Design Solid Waste Management Program

The Solid Waste Manager/Team must address the 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 agreements,
and

* Document the construction waste management program.

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

* Identify collection points,
* Determine source-separation requirements,
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» 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.

2-8 Step 8—Implement and Manage Solid Waste Program

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 and/or recycling services. The following
steps must be taken to secure a good contract for solid waste 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
compantes but also NGOs that may offer services.

» Select contractor(s) — Contractor(s) should be selected using a competitive
bidding process based on both quality of service and cost — not simply
the cheapest cost.

D- Solid Waste Management
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» Negotiate and sign contract - A written contract between 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 penalties 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
collection and disposal costs through waste reduction efforts.

» Monitor contractor performance ~ All solid waste contracts must contain
explicit provisions stating where malerials will be taken for disposal.
There must also be penalties levied against the contractor if the property’s
rccyclables 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 waste management program. In general, best practices for program
start-up include the following.
» Carecfully plan sequence of program start-up,
» Provide information and training to all employees and contractors.
 Have all contracts for waste management scrvices in place four
to six weeks prior to start-up.
* Distribute collection containers and written instructions one week
prior to start-up,

D- Solid Waste Management
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Impiementing and managing solid waste program entails:

» Contracting for solid waste management services,
* Program start-up,

+ Training and awareness, and

* Ongoing program managcment.




+ 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 encouragement, it is casy for people {c.g., construction staff,
subcontractors, employees, 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 be ongoing; the need does not
disappear once the program has started. Moreover, as the program
matures, changes witl be made, programs expanded and new procedures
adoptled.

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.
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» Perform periodic waste assessments.
« Evaluate new waste management strategies periodically.
» Review program operations with top management.

D- Solid Waste Management



D-3 Best Practices for Construction Waste Reduction

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

‘ ! ’ dcvclopmcm: d051gn, subcontractlng, materials procurement lum.um a{umr! weiy raised uxing clean construction waste

and construction. Best practices for waste prevention at
construction sites include the following.

* Incorporate Waste Prevention into Purchasing:

*» Prepare accurate estimates of construction materials.

* Order matcrials on a timely, as-nceded schedule.

+ Eliminate toxic and hazardous materials.

* Reduce Packaging Waste:

* Encourage supplicrs to use durable, re-usable transport packaging.
* Return durable packaging and shipping materials to supplicrs,

* Return non-durable packing and shipping materials to suppliers.
* Incorporate waste prevention strategies into supplicr agreements.
* Incorporate Waste Prevention into Construction Practices:

» Usc pre-fabricated construction components.

* Use pre-cast concrete components.

* Lstablish central fabrication and cutting stations.

* Maintain equipment and tools,

Photo Credit: RSST1 EMS Library,
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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
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3-2 Waste Diversion

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

* ldentify options for salvaging building materials,

« Use excess excavation material as structural fill,

» Use mixed rubble for non-structural fill,

¢ Source-scparate 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 practices for waste prevention and waste
diversion at operating resorts.

4-1 Waste Prevention

cst practices for waste prevention at operating resorts

include the following.

« Implement Waste Prevention in all Departments - Each

department of a resort performs specific activities and
generates different wastes. Therefore, cach has its own specific waste
prevention opportunitics.

* Implement Waste Prevention for Toxic and Hazardous Wastes - Toxic
and hazardous substances are used in many departments of resorts and
hotels. The Solid Waste Manager/Team should complete an inventory
of them during the waste assessment and implement strategices to
reduce or climinate usage.

4-2  Waste Diversion

Best practices for waste diversion at operating resorts include the following,
* Implement Waste Reuse in all Departments Reuse strategies exist
that van teduce the amount of waste generated in every department.
* Source-separate and Reeyele Materials  Nearly every component
of the solid waste stream can be diverted from disposal by
reeyeling,
* Source-separate Organic Materials for Animal Feed and Composting

D- Solid Waste Management
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Photo Credit; RSSTI EMS Library

Frample of Butk Soap Dispenser

Phote Credit: RSSTT EMS 1 ibrary

Examples of waste prevention strategivs successfully implemented at Red
Sea resorts;

Purchane cleaning products in bulk aind vse schitlable dispensers
Eliminate use of plastic bag liners in waste receplacles

o Purchase beverages in bottles that are returned to vendors and refilled
Lliminate single-serve packets in food scrvices

Use refillable soap dispensers in guest rooms

o Xeriscaping




4/4 Best Practices for Resort Operations Waste Reduction

— 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.

Sorting and Storage for Recycled Materials

Recyclables found in resort waste:
« Cardboard + Rigid plastic containers
+ Office paper * Plastic bags and plastic film
* Newspaper * Landscape waste
Photo Credit: RSSTI EMS Library. » Food waste » Cooking oil and grease

+ Container glass + Motor oil
» Other glass * Fumniture

Examples of waste diversion strategies successfully implemented at » Metal cans » Electronic equipment

Red Sea resorts: » Scrap metal » Appliances

*+ Reuse plastic buckets as durable liners in outdoor litter baskets

+ Re-dye old linens and convert them 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.
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D-5 Best Practices for Waste Disposal sites

hapter V describes best practices for resorts and hotels that
C choose to develop and operate their own waste disposal site.

These practices are not state-of-the-ant for engineered sanitary
landfills, but represent minimum standards for waste disposal
in an arid environment with limited development as is found on the Red
Sea Coast. Scction V also provides recommendations regarding solid
wasle incineration.

5-1 Siting a Waste Disposal Site

Sitting a controlled disposal site entails the following steps
* Estimate disposal site volume,

* Identify suitable arcas,

+ Compile site-specific information,

Rank potential sites,

Submit Environmental Impact Assessment, and
Obtain approval from Egyptian Environmental Affairs Agency.

5-2 Design and Construction

The design and construction of a controtled waste disposal site involves
the following sieps:

* Design the arca for waste disposal,

» Design for litter control,

* Design other site features,

« Prepare design and construction documents,
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Figure V-2. Landfill Design Features for Litter Control
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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 controlled 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 1s 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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MN.
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Sector Participation in Municipal Solid Waste Management. SKAT, St
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On-Line Resources

Australian Office of National Tourism.
Best Practices for Eco-Tourism,
www,isr.gov.au/sport_tourism/publications/bpe/start.html

Benchmark lotel Program
htp://www.benchmarkhotel.com
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Water and Sanitation systems
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of sanitation systems
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eco-tourism properties




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

1-1 Water and sanitation project requirements

1

he water and sanitation sectors play an important role in
the carly stages of tourism development, constituting
between 15 20 pereent of a project’s total estimated cost.
The possibility of installing such systems will determine
the very existence of a project and may be the limiting factor for a
project’s success.

This guidebook will list requirements and define nceds, allowing
investment partics to determine the optimum sclection and application
of water and sanitation systems. Experiences highlighting successes and
failures will be included to allow for oplimizing proposed solutions.
Principles of best practice for conservation and pollution prevention will
be considered.

Ten years ago, the Egyptian Ministry of Housing, Utitities, and Urban
Planning (MHUUPY) released the Egyptian Building Code in a multi-
volume publication. However, in the ficld of tourism there is no specific
code that applies, and no enforcement of any code, Various codes are
apphicd virtually at the whim of the investor, construction manager, or
contractor,

The Egyptian code may be applied 10 water and sanitation networks;
however, there is no current ¢ode for desalination plants or wastewater

- Water and Sumitation Systems
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treatment plants of the size and scale used in tourism projects. Well-
organized, well-managed, and integrated development projects may apply
codes properly and solicit inspections. Minor projects, however, are less
tikely to either solicit such inspection or to be the target of attention from
the overburdened burcaucracy. Unfortunately, in the case of water and
sanitation systems, the majority of problems arise during the stage of
operations and maintenance.

The Egyptian Tourism Development Authority requires developers to
identity sources and methods of supplying potable water and ways of
disposal of wastewater. In the documents submitted by the developer,
technical reports and drawings should be submitted showing the water
supply, sewage, irrigation and fire networks.

As for wastewater treatment and disposal, TDA forbids dumping of raw
or treated sewage into the sca.

TDA has defined a set of rules and requirements that the investor should
follow. These allow estimation of the system requirements and the overall
outlines of'its components, These requirements were determined in view
of the applied Egyptian standards and codes, also the applied environmental
regulations and laws were taken into considerations.




TDA’s proposed design water eonsumption for tourism hotels

Hotel Propusved design Required water supply capacity of the hotel
. . water E’ v
¢ classification . (m/day)
consumption _
~ 0.80 meom.day {number of rooms) x {1.0 m /toom.day)
0.70 m"/room.day ! {(number ot rooms} x (0.70 m?«’room.day)
0,50 m rroom day I tnumber of rooms) 5 (0.60 mfroom.day)

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)
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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
capacity, that is, the maximum volume of water the property
is expected to consume when operating at tull occupancy.
This evaluation needs to be done with care because the property’s required
water supply capacity wil affect many important elements in the planning
and design of its water and sanitation installations.
The three key paramcters that, in addition to the property’s number of
rooms or the maximum number of guests, greatly affect its required water
supply capacity include:

» The star rating or classification of the hotel - The indices that can be
used to estimate the maximum domestic water needs of a water efficient
hotel are presented in the table.

 The number of employces housed in the hotel or in adjacent staff
quarters - The required waler supply capacity should be increased by
0.15 — 0.2 m3/day for each employee that is housed on property.

» The irrigation needs of the gardens - Given Egypt’s arid climate,
irrigation can have a huge impact on the required water supply capacity
of any property that does not have access to treated wastewater for
irrigation or whose irrigation needs exceed the output of its wastewater
treatment system. The total water needs of a property’s gardens is
largely a function of (a) the suitability of the selected vegetation to the
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tocal climate, (b) the use of water efficient irrigation technology, (c)
the use of water efficient irrigation and gardening practices, and (d) the
size of the irrigated areas. The project team must carefully account for
these factors when determining the future water needs of the gardens
and the impact that irrigation will have on the property 's required water
supply capacity.

According to RSSTI's experience along the Red Sea coast, the consumption

Water use {m3 per 172 bour)

of water per m2 of irrigated land can ranges from 1,000 to 7,000 liters/year,
depending on plant selection and the water efficiency of the irrigation
and gardening practices,

2-2 Water conservation - equipment issues

Building water efficient hotels makes a lot of sense, and particularly so
in arcas where water is scarce or expensive. The benefits of water
conservation include:

1} lower water bills or lower operating cost of the on-site desalination
plant;

2) lower wastewater management, treatment and/or disposal costs;

3) improved performance of the wastewater treatment system, which in
turn improves the quality ol the treated efftuent and reduces the health
risks of treated wastewater irrigation;

) lower cieigy comauption and cosis achicved mainly by reducing
pump operations and the volume of hot water drawn by the property's
lixtures;

5) Enhanced sustainability of the water source (e.g., aquifer);
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Figure 3.8 and 3.9 Driparrigation systems commonly used in Red Sea hotels




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 irrigation 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.

In most cases, water conscrvation technologics and measures are simple
and casy to implement, have minimal maintenance needs. require modest
investments, and offer very short payback periods (typically ranging from
1 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 property should pay attention to operational and maintenance issucs,

such as:

» Devising an effective preventative maintenance program for the water
supply system, plumbing fixtures and watcr-using equipment.

*» Reducing its future 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).

114

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

» 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 employcecs to practice water conscrvalion in their daily
activities.

» Inviting the guests to participate (n the hotel’s water conservation
efforts.

2-4 Water source

The typical water source options available to coastal and desert tourism
properties include:
1} The direct connection via a pipeline to an existing water system;
2) The indirect connection via tanker trucks to an existing water system;
3) The operation of a desalination plant by an individual property; and
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 needs of the property - The water needs of the property may
[imit the applicability of some of the possible water source optioms.
For example:

E- Water and Sanitation Systems
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- A property with small water needs (50 m3/day or less) should not
consider installing its own desalination plant unless there are no other
alternatives or it can guarantee that the plant will be operated properly.
TDA requires that the source of water should be reliable and sustainable.
A long agreement should be available 1o prove 1o TDA the source
sustainability,

- Because of high costs and logistical problems, a property that consumes
morc than 50 m3/day will probably be unable to rely 1o tanker trucks
to meet il water needs.

* The possibility to form an 1DC or locale the property in an existing
1DC - Establishing or joining and 1DC with centralized utility services
is gencrally the best alternative for properties that do not have access
to an existing water source. The [DC structure allows them to pool
their resources (o build a large centralized desalination plant which
can produce water al a minimum cost. It also relieves individual
properties from the responsibility of operating their own plants and
disposing of the reject brine,

* Proximity and capacity of existing systems - This is an ideal solution
for any property that is unable to participate in an 1DC, but its
applicability is ofien restricted by the lack of utility intrastructure or
by the hmited surplus capacity of existing desalination plants.

Improper disposal of reject brine in an ahsorption pond

» Acceptability and reliability of the water source - The TDA will not
approve a project unless it has access 1o a water source that can
adequately meet the property's needs and produce water of acceeplable
quality.
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+ 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.

* Quality 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 service

life of its components. No property should therefore consider butlding
an on-site desalination plant unless it can guarantec that it 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 adequate volume of water is available at all times to
meet the normal water needs of guests, staff and back-of-house operations,
and its fire protection needs.

« Typc of storage tanks - Water can be stored in underground or elevated
storage. The choice between these alternatives is typically driven by
operational requirements and aesthetic concerns. The use of elevated

Some architectural features, such as this tower ol an EI Gouna
hotel, can double up as water towers 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
water needs for a period of at least one day.
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« Storage needs for fire protection - In addition to the domestic water
storage requircments, the property must at least have a 120 m3 water
reserve Lo meet its fire protection needs for the overall site and layout.
This reserve can cither be separate from or combined with the property’s
domestic water storage. In casc of existing hotel or multistory building
with multi-purposes, the consultant should estimate the needed fire
fighting reservation and add up to the pre-determined water and fire
reserve.

+ Location of the storage tanks - The water storage tanks should ideally
be located as close as possible to the property’s main water distribution
network and as high as possible; at the highest level situations, in order
to minimize pressure losses.

* Tank configuration - The domestic water should ideally be stored cither
in two (or more) separate lanks, or in a single tank that is divided into
two separate compartments.

* Water guality protection - The domestic water tanks must be properly
designed to protect the quality of the water during storage.

2-6 Water pressurization system

In its simplest and ideal form, the pressurization system consists of a
singic clevated sturage tank that is fed divecily lion the water sowce and
operates without pumps or special controls, Unfortunately, and typically
due to site constraints, most systems are more complex and include water
supply pumps, firc pumps, and hydropneumatic pressure tanks or variable
lrequency pump controllers.
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Typical configuration of a hydropncumitic or direct pressare system




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

118

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

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 1s
supplied by a main that carrics sufficient pressure. 1t should take
advantage of this pressure either to forego the need for pumps or to
reduce the run-time of its water 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

ensure the proper operation of the water supply system in case of pump
breakdown or maintenance.

Provide adequate pumping capacity for fire protection - The pumps
that supply water to hydrants and other fire protection systems should
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 pressure
(e.g., 2 to 4 bars) - High water pressures are wasteful in terms of the
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extra cost of the cquipment and energy required to produce them, and
the increased volume of water consumed by fixturcs and lost through
leaks.

2-7 Water distribution system

The purpose of a walcr distribution system is to deliver water to all points
of use in an adequate amount and at a satisfactory pressure, under both
normal and exceptional operating conditions. To ensure the adequacy
and integrity of the water distribution system, appropriate consideration
should bc given to the following guidelines and issues,

Detailed design of the water distribution system - The design of a water
distribution system is a complex exercise that should be based on sound
analysis and thus cntrusted to an experienced engincer.

Feeder main configuration - The layoul of the property's feeder mains
should ideally be looped rather than branched.

Location and position of water supply lines - All standard precautions
must be respected when defining the location and position of water
supply lincs.

Valve selection and location - The selection and placement of valves
in the water distribution system must be based on sound engineering
analysis.

Sclection of pipe material - The principal factors to consider when
sclecting the type of pipe for a specific application include: its ability
to withstand the maximum anticipated internal and external pressures;
its resistance to corrosion; and, if applicable, its resistance to high

E- Water and Sanitation Systems
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Galvanized steel pipes removed from a Red Sea hotel after only
10 years of service because the corrosive RO water used by the hotel shortened
the service life of these pipes by more than 75%
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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 are taken during the construction of its water distribution
system.

» Fire protection - The property can operate either separate or a combined

fire protection and domestic water supply systems, but 1t must comply

with the following requirements.

- The system must be 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 150meters.
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3-1 Wastewater collection system

he principal issues to consider when planning and designing
T a wastewater collection system are presented below,

» Design of the 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,

* System configuration - Hotel wastewater collection systems typically
fall in one of the following categorics: gravity sewcrs, pressurc scwers
and combinced gravity and pressure sewers. Gravity sewers transport
wastewater by gravity along a downward-sloping pipe gradient, while
pressure sewers pump the wastewater from a central collection point
(wet well) into a pipeline (force main) that conveys it to the point of
discharge. In a combined gravity and pressure system, a gravity sewer
is typically used to convey the wastewater from the buildings to a wet
well, and a pressure sewer is then used to pump the collected wastewater
from the wet well o the point of discharge.

Gravity sewers have low operating costs and should, therefore, be the
preferred option for any property with suitable topography and subsurface
conditions. Unfortunately, given that wastewater treatment plants in
coastal hotels are typically constructed farther inland and on higher ground
than gucst facilities, many properties are unable o handle their wastewater
by gravity alone and must rely on a combined gravity and pressure sewer
system,

E- Water and Sanitation Systems

121

®

@ Service sua (hotel ant support tacilines).

@ Wastewatt? COHRRION ANK O tradtment Ayatm (OLAUED &t & |Owel
etevation than the T vite i ek

= Girdvity stwer ing,

Schematic representation of a conventional gravity sewer

M
(1) swavice grua thoatel ane) wippaet Paclies) = Ciravity st linw
(13 Yo weall o) puniyang sakidn = Prewee tewe i
(1) Womtwrtar v ammen wystan lced 8
highuer A aBOn than B omivics de i

Schematic representation of g combined gravity and pressure
sewer system with a single wet well and pumping station




» 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 system capable of handling the sewage along with the
storm water may be studied by the designer, hence the Egyptian code
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 sewer 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.
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32 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
treatment plant.

2) Wastewater collection in holding tanks and off-sitc transport by tanker
trucks to an existing wastewater treatment plant.

3) The operation of a wastewater treatment system by an individual
property.

4) The operation of a centralized wastewatcr treatment 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 generated by the
property may limit the applicability of some of the possible wastewater
treatment options. For example:

- Trucking collected wastewater to an existing treatment system is
typically suited only to properties that generate small wastewater
flows (e.g., 50 m3/day 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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The volume of wastewater gencrated by a hotel is proportional to its
domestic water consumption {i.c., the water consumed in all of its
operations excluding irrigation). It can range from a low of 40% of
domestic water consumption for a property equipped with an extensive
grey water collection network, to a high of 90% of domestic water
consumption for a property with no grey water system.

* The possibility to form an IDC or sitc the property in an existing 1DC
- Establishing or joining an 1DC with centralized utility services is
generally the best option for any property that docs not have access to
an existing wastewater treatment system, The 1DC structure allows
propertics to pool their resources to build a centralized and efficient
wastewater treatment plant. It also relieves them from the responsibility
of operating their own treatment systems and producing a treated
effluent that is suitable for use in irrigation.

* Proximity and capacity of ¢xisting systems - Relying on an existing
treatment system is an attractive solution for any property. However,
this option can have significant drawbacks.

- The cost ol trucking wastewater can be prohibitive for propertics
that generate medium to large flows (i.¢., more than 50 m3/day) and
do not have a sewer connection to the treatment plant,

- The system’s operator typically charges a fee for the wastewater

Uealinend seivice.
- By losing control over its wastewater, the property loses a potential
source of low-cost irrigation water.

* Quality and skill of the future system operators - No property should
consider building a sophisticated wastewater treatment plant and, in
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Activated sludge wastewater treatment plants used in Red Sea hotel
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particular, use the treated 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 properties that generate small wastewater flows (e.g., 50

m3/day or less) or don’t have the resources to operate it properly.
Besides the activated studge process, there are many other 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 type of treatment
system used, the treated wastewater must be 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,
oft-site facility for treatment, and on-site stabilization and subsequent
use as a soil conditioner. Poorly stabilized siudge presents significant,
health risks and should never be used to fertilize hotel gardens.
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3-3 Wastewater modification - volume and pollutant load reduction

The volume and quality of the raw wastewater gencrated by a property
can have a major impact on the wastewater trcatment, disposal and/or
rcusc system, For example:

* large wastewater flows increase the required capacity and the operating
cost of the treatment system;

» Wastewater flows in excess of the design capacity of the wastcwater
treatment system affect its performance and lower the quality of the
treated efftuent;

» The discharge of toxic chemicals into the property’s drainage systems
harms the beneficial bacteria that purify the wastewater in a biological
wastewater treatment process; and

* High concentrations of sodium, boron and other deleterious clements
in the raw wastewater can make the treated effluent unsuitable for use
in irrigation.

As such, the property should strive to reduce the volume and improve
the quality of the raw wastewater generated by its operations,
Wastewater volume reduction - Water conservation and greywater irmigation
are the two main strategics that can be used by a hotel to reduce the
volume of wastewater discharged to its wastewater treatment or disposal
system. The impact of these strategies can be significant -- for example,
an extensive greywaler collection sysiem can reduce the property 's
wastewater flow by more than 50%.

Pollutant load reduction - The property should avoid, to the extent possible,
discharging into its drainage system products that can disrupt the wastewaler
treatment process or affect the quality of the treated eflluent, This objective
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Required treated wastewater quality for irrigation of unrestricted and restricted access

Parameter

BODs

For unrestricted
access areas

= 10 mg/liter

SS

Free chlorine residual

Fecal coliform

< 15 mg/hter
= (.5 mg/liter
< 100 count / 100 ml

Irrigation practices should avoid ponding

of treated wastewater

For restricted
access areas

30 mg/liter
30 mgliter
0.5 mg:liter

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

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 IDCs that operate wastewater treatment plants are
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,

The principal issues to consider when planning, designing and operating
a treated wastewater irrigation system are discussed below.

» Effluent quality and monitoring - The quality requirements for treatcd
wastewater that is used for irrigation are defined in Egypt’s
Environmental Law 44/2000 and 4/1994 (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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* Application of the treated wastewater - The irrigation water should be
applicd in a manner that minimizes the risk of human contact with the
treated wastewater (c.g., by using emitters that apply a controlled
amount of water directly onto the soil and avoiding the use of sprinklers),

* Design of the irrigation system - Irrigation emitters should be large
cnough to minimize clogging problems, and the irrigation Jines provided
with clcanout and blowofY features.

* Training - Gardeners should be trained to handle and apply the treated
wastewater in a manner that minimizes the potential risks to public
health and the environment.

* Safety precautions - The property should:

- provide protective gear to the gardeners who come in contact with
the treated wastewater,

- irrigate at night or dawn when guest and staff traffic is at a minimum;

- irrigate sensitive arcas with {resh water (e.g., children’s playgrounds);
and

- ¢nsure the irrigation system can be operated only by authorized
employees.

* lrrigation water needs - According to RSST1's experience along the
Red Sca coast, the consumption of water per m2 of irrigated land ranges
from 1,000 to 7,000 liters/year, depending on plant selection and on
the water efficiency of the irngation and gardening practices, Hotels
with waler efficient gardens and irrigation practices are typically able
to mect their irrigation needs with their treated wastewater during most
of'the year, and have to use some fresh water for irrigation only during
brief periods of very low occupancy,
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Consumption of Irrigation Water in Red Sea Hotels

Plant sclection and distribution, irrigation technology, and irrigation
practices have a dramatic cffect on the amount of water consumed
by a garden. This fact is illustrated in the following figure that
presents the total amount of irrigation water consumed per square
meter of irrigated garden in several Red Sca hotels
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“Although different in stvle and composition, the gardens of these four
properties were all aesthetically pleasing, However, the gardens of the
most water officient hotel consumed ondy 1000 liters/im2 year, " while
those of the feast efficient hotef requived as much as 7,000 itlers/m 2. year:




- Bathroom e e

Pump

Iter T
Ml

Fi

Te Subsurface drip irrigation

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

128

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

3-5 Grey Water irrigation

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 benefits,

« Grey water accounts for 50 to 70% of the total volume of raw wastewater
generated by a hotel. An extensive grey water collection and irmigation
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 operate their own wastewater treatment
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 irrigation unless
it is treated to achieve the same quality requirements imposed for treated
wastewater irrigation.
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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
T properties are as follows.
Eco-tourism properties are typically located in remote
arcas,
They are small and 1ypically accommodate less than 20 guests.
Their guests generally seck a close interaction with the nawural and
cultural elements of the site, and expect the property to be scnsitive
to environmental and cultural issues.

-

The design of the facilities should be in harmony with the surroundings,
with a strong cmphasis on simplicity, resource efTiciency and minimizing
environmental impacts.

Eco-tourism properties generally provide fairly basic services.

Guest activitics focus on the surrounding environment rather than on
the facility itself.

-

*

These unique characteristics permeate every aspect of cco-lourism

properties and have a profound impact on the planning and design of

their water and sanitation systems.

4-2 General considerations for the planning and design of water and
sanitation systems for cco-tourism propertics

» The property should be self-suflicient in its energy needs and minimize

its use of non-renewable encrgy sources. This goal can be largely
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achicved by avoiding energy-intensive operations, using energy ctticient
technology to mcet cssential needs, and using alternative sources of
cnergy.

* Given their small size and isolation, cco-tourism propertics should rely
on systems and technologics that have basic operating, maintcnance
and monitoring requirements.

* To comply with its commitment to environmental protection and the
efficient use of resources, the property should give preference to water
and sanitation systems that do not generate problematic wastes and can
meet its needs in the simplest and most natural manner possible.

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

» Water conservation - Eco-tourism propertics must pay particular
attention to water conscrvation, not only to control costs but also to
fulfill their commitment to the efficient use of resources. Given the
speciai nature of ¢co-tourism and of its clientele, these propertics are
able to implement conservation measures that are beyond the reach of
conventional hotels: for example, the use of composting toilets which
climinate the need for flush water and the generation of black water;
and the use of high-¢ficiency plumbing fixtures such as 2-liter/minute
faucet acrators and 6-liter/minute showerheads.

* Water nceds - Waler consumption in cco-tourism properties should
range from 100 10 200 liters per person per day (counting stafl and
guests) depending on the type and clfectiveness of the water conservation
measures implemented,




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, the properties that rely on this option have to pay particular

attention to water conservation and ensure their water demands do not
harm the sustainability of the source. In most cases, water drawn from
natural sources has to be treated before it can be used for general
sanitary applications and/or for human consumption.
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 plant - Because of their strict maintenance 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 system - The range of water pressurization options
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include:

- No pressurization system - 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
thercfore an ideal solution for supplying pressurized water 1o an eco-
tourism property. The pressure provided by the system 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 of 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 energy, consume more energy than gravity systems, and generate
needlessiy high pressures.

* Water distribution system - The design of the water distribution system

should be simple and compact in order to minimize pressure requirements
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 waler irrigation - In order to simplify its wastewater management
system and climinate the use of fresh waler for irrigation, the property
should ideally collect all its grey water and use it for subsurface
irrigation, The irrigation system should be as simple as possible and
rcly on gravity, rather than pumps, to convey the grey water to the
green areas.

« Composting toilets - Composting toilets offers many benefits and are
by far the best solution for managing human wastes at an cco-tourism
property.

- Composting toilets do not use water and thereby produce no black
water. A property equipped with composting toilets will produce only
grey water, which can readily be used for irrigation, and may forcgo
the need for a wastewater treatment and/or disposal system.

- The use of composting toilets significantly reduces the property’s
walcr needs and costs.

- Composting toilet systems have minimal energy needs. The exhaust
fan is the only clement of the system that consumes energy, and it
can readily be operated from a photovoltaic panel cquipped with a
small battery pack.

- They are hygicnie, do not generate odors and are not aesthetically
offensive.

- They have minimal operating and maintenance requirements.

- They transform wastes into a stable and safe soil-like material which
can be used as a fentilizer,
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+ Flush toilets - Flush toilets consume water and gencrate a waste flow

{black water) that must be handled through an appropriate treatment
system. They have many drawbacks compared to composting toilets,
and should idcally not be used in eco-tourism propertics.

Black water treatment and/or disposal - Any property that uscs flush
toilets will need to build a black water treatment and/or disposal system.
In order to minimize the property’s maintenance and cnergy load, the
sclected system should be as simple as possible and have no (or minimal)
energy requirements. The black water management options that are
best suited to eco-tourism properties include:

- Collecting the black water in a holding tank and trucking it to and
off-site treatment plant.

- Pre-treating the black water through a septic tank and discharging
the settled effluent to a subsurface absorption system or an
cvapotranspiration bed.

- Pre-treating the black water through a septic tank, discharging the
settled effluent to an intermittent sand filter, and reusing the treated
clMuent for irrigation.




