GSAS SPORTS

INDOOR ARENA - 4 STARS
Lusail Sports Arena &
Ali Bin Hamad Al-Attiyah Arena

DESIGN & BUILD

Crafting a Green Legacy

100%

Grey water
Recycling & Reuse

30%

Lower Energy
Consumption

20%

Recycled
Content Materials

Introduction
GSAS Sports is used to rate sports facilities
of all types and sizes during multiple phases
including design, construction, operations
and legacy use. Sports facilities ratable by
GSAS include any buildings or venues that
are designed to host a sporting event which
support activities for athletes/competitors,
support staff, and spectators. Spectators are
the intended audience for the sporting event
and facility.

The various types of sport facilities
include outdoor stadiums, indoor arenas,
and outdoor courses. The three building
types related to sports facilities, each has
a specific makeup of building and course
functional components such as outdoor
competition area, indoor competition

area, swimming pool hall, ice rink hall,
fitness suites, locker facilities, retail
spaces, offices, restaurants, common
areas, laundry, public bathrooms, animal
facilities, competition venue related
landscaping and sports facility related
landscaping.

GSAS Sports may contain varying
standards for certain criteria depending
on operational conditions and whether
the measurement is intended for peak or
non-peak usage. Peak usage is defined
as the maximum event capacity of the
facility. Non-peak usage refers to periods
when the facility is not hosting a major
event. Additionally, GSAS Sports will
rate the project on its original design &
build intent as well the facility’s intended
legacy use.

GSAS
Sports
measurements
were
determined through the detailed evaluation
of the building type, functional components,
operational considerations, and scale
considerations. Measurements and scoring
ranges were determined according to this
streamlined process in order to create
an unbiased rating system for any and
all sports. Due to the system framework
flexibility and comprehensiveness, it has the
capacity to rate sports facilities worldwide
after making appropriate adjustments.

Projects Highlights
Owner: Qatar Olympic Committee
Building Type: Multi-Purpose Sports Hall
Uses: Main competition arena caters for Basketball, Volleyball, Badminton, Gymnastics,
Handball and (Ice Hockey for Ali Bin Hamad Al-Attiyah Arena)
Structure: Combination of structural steel and reinforced concrete, with Glazing and
insulated Aluminum panels as a building’s envelope
Lusail Sports
Arena

Ali Bin Hamad Al-Attiyah
Arena

Site Area m2

395,000

44,000

Building Foot Print m2

50,000

16,000

Gross Floor Area m2

126,000

40,000

Seating Capacity

15,800

7,700

Venue

GSAS
Sports
categories
GSAS Sports type consists of eight
categories and 50 criteria. The following
chart summarizes the categories and
their associated weights.
The eight assessment categories are:
Energy - (E)

24%

Water - (W)

16%

Indoor Environment - (IE)

16%

Cultural & Economics - (CE)

13%

Site - (S)

9%

Urban Connectivity - (UC)

8%

Materials - (M)

8%

Management & Operations - (MO)

6%

Site & Urban
Connectivity
Pedestrian walkways and cycleways have been
provided throughout the site to ensure people can
walk or cycle to and from the site, as well as exploring
the external site areas. In the evenings and at night, all
walkways and cycleways are adequately lit to ensure
pedestrian safety and comfort.

Energy
Designed to reduce energy consumption
by more than 30% compared to similar
conventional buildings, to combat
climate change and reduce air pollution
through several measures and
techniques.

• Efficient envelope is designed to reduce
cooling demand by using fritting, shading
and bright colored finishes to minimize
heat island effect. The ratio of opaque
walls to glazing is optimized to reduce
heat gain.
• Energy recovery units are installed to
reduce energy consumption of HVAC
systems by utilizing the exhaust air to precool fresh intake air.
• Efficient chillers, fans and water pumps
consuming less energy are used in
comparison with compared conventional
units .
• Lighting energy is reduced through the
use of long life bulbs & LED lighting and
occupancy sensors (Ali Bin Hamad AlAttiyah Arena only). Lighting power density
has been reduced by 36% compared to
conventional buildings.
• Renewable energy photovoltaic panels
with total area of 515m2 are installed to
produce 45,000kWh/annum .
• Thermal solar water heating system is
installed on the car park sheds to produce
hot water needed for indoor uses (Ali Bin
Hamad Al-Attiyah Arena only).

Water
Designed
to
reduce
water
consumption of occupants through
employing a number of different
strategies as follows:

Internal Uses Conservation Measures:
• Water efficient fixtures are used to reduce
the overall potable water demand.
• Grey water System captures and treats
the water from hand-basins and showers
to reuse it as the water supply for toilet
flushing.
• Leak detection sensors are installed in
public toilets on each floor and in the
pump rooms with alarms to alert
maintenance of potential leakages to shut
off the water supply.
• Recycled grey water is used for landscape
irrigation purposes.

External Uses Conservation Measures:
• Rainwater runoff from the building roof is
captured and collected into storm water
tanks and used in the irrigation system.
• Condensate water which is generated
from the air conditioning systems is also
collected in the storm water tanks to be
used in the irrigation system.
• Rain sensors are used in the irrigation
system.
• Through minimizing the grass (lawn)
areas, the irrigation system uses only
drippers instead of sprinklers to minimize
the use of the water.
• The Landscape plans use native plants
and adaptive plant species to reduce the
irrigation water. Bark mulch are used to
reduce the water evaporation.

Materials
27% of construction materials are responsibly
sourced materials with consideration of
social responsibility ISO 26000, Quality
Assurance ISO 9001, and Environmental
management ISO 14001.
20% of construction materials constitute
recycled content materials, which reduce the
need for virgin materials.

90% of construction materials and
construction expenditure contribute the
national economy by engaging local
resources.
The Project’s façade and structural systems
are designed to be easily disassembled
during decommissioning of the project so
that each element can be recyclable or
reusable for other purposes.

Indoor
Environment
Designed to improve indoor environment for
human comfort and health through careful
considerations
for
thermal
comfort,
ventilation, illumination level, daylight and
glare control.

Management & Operations
Management
& Operations
The use of Intelligent Building Control System Solid Waste Management strategy calls for
to control and monitor building systems,

The
use of
Intelligent
Building
cooling,
ventilation,
lighting
andControl
smart
System
to
control
and
monitor
meters.
building systems, cooling, ventilation,
lighting control and smart meters.

the provision of recycling bins at every waste
Solid Waste
Management
strategysource
calls
disposal
location,
thus enabling
for the provision
recycling
at
segregation
of waste of
which
could be bins
residual
every dry
waste
thus
waste,
waste,disposal
or organiclocation,
waste.
enabling source segregation of waste
which could be residual waste, dry
waste, or organic waste.

GSAS SPORTS

STADIUMS - 4 STARS

DESIGN & BUILD

2022 FIFA World Cup™ Qatar
Realising Sustainability in SPORTS

Up to 47% Energy Saving

Up to 44% Water Saving

Introduction
As achieving sustainable development is a key objective of the State of Qatar and
a key delivery and legacy outcome for Supreme Committee for Delivery & Legacy,
all proposed 2022 FIFA World Cup™ stadiums are being built with a resolute focus
on the future.
All these venues are targeting GSAS 4-star certification for both design and
construction, in accordance with GSAS sports v2.1 standards. GSAS is the first
performance-based independent green building certification system developed in
the MENA region. Established to foster a more sustainable future, it is the most
widely recognized standard in Qatar and attracting more attention in the region.

To gain GSAS Certification, and
to create venues that the next
generation can be proud of, the
most environment-friendly practices
and materials are being used in
the stadiums. Best sustainability
practices are employed in the design
and construction of the stadiums
leading to lower resource depletion
and minimized ecological negative
footprint.
Following are the features and
practices implemented by each
stadium to meet qualitative and
quantitative requirements. It may be
noted that every stadium is unique
in nature and the implementation
features and practices adopted by
them to fulfil GSAS requirements
are mostly different from each other.

Stadium Capacities
Stadium

Seating Capacity (Seat)

Khalifa International

40,000

Al Wakrah

40,000

Lusail

80,000

Al Thumama

40,000

Al Bayt – Al Khor City

60,000

Qatar Foundation

40,000

Al Rayyan

40,000

Ras Abu Aboud

40,000

GSAS
Sports
categories
GSAS Sports scheme consists of eight
categories and 52 criteria. The following
chart summarizes the categories and their
associated weights.
The eight assessment categories are:
Energy - (E)

24%

Water - (W)

16%

Indoor Environment - (IE)

13%

Cultural & Economics - (CE)

7%

Site - (S)

14%

Urban Connectivity - (UC)

7%

Materials - (M)

10%

Management & Operations - (MO)

9%

Energy
To assess the potential for energy saving
measures, design specifications for three
stadiums, namely Khalifa International,
Al-Wakrah and Lusail were analyzed. By
arriving at the ‘baseline design’, based on
the parametric study that uses ASHRAE

90.1-2010 as the reference, these
stadiums are expected to exhibit energy
savings of up to 47%. The significant
design features of the stadiums
contributing to these energy savings
are as follows:

Envelope design
Specifying envelope elements with low
U-values {(for walls: 0.25 to 0.35 -W/m2K),
(for glazing: 1.6 to 1.8 -W/m2K); Solar
reflectance (0.2 to 0.3), as well as windowto-wall ratios varying from 20% to 40%,
compared to conventional designs to reduce
both solar and transmission heat gains.

HVAC system design
Using energy recovery system to reduce
overall energy consumption of fresh air
ventilation system.
Specifying premium efficiency motors of
(80% to 85%) to reduce energy consumption
of ventilating fans.
Installing Variable Air Volume (VAV) and
Variable Frequency Drives (VFD) systems for
energy efficient Heating, Ventilation and Air
Conditioning (HVAC) operations.

Lighting system design
Specifying energy-efficient lighting fixtures
such as LED or CFL.
Utilizing sensors for automatic lighting
controls.

District cooling system
Using energy-efficient district cooling
systems to produce chilled water
for cooling stadium with system’s
performance of Seasonal Energy
Efficiency Ratio (SEER) values within
the range of 3.8 to 4.5.

Hot water system design
Using solar thermal panels for
domestic water heating, where
applicable, to produce hot water for
showers and lavatories. For example,
for Khalifa International stadium, solar
collectors with surface area of 370 m2
are used.

Building management
system
Installing building management system
(BMS) for automated HVAC and lighting
controls to optimize energy use.
Installing energy sub-meters to
monitor energy consumption.

Water
Design specifications of three stadiums
namely Khalifa International, Al-Wakrah
and Lusail were analyzed for the purpose
of obtaining the water saving. By
arriving at the ‘baseline design’, based
on parametric study using Kahramaa/

Plumbing fixtures selection
Using water-efficient plumbing fixtures to
reduce the overall potable water demand.
(Toilets: 3.0 to 4.0 liters per flush);
(Urinals: 0.5 to 1.89 liters); (Washbasins:
1.89 to 3.5 litres per minute).

Plumbing system design
Installing leak detection sensors with
alarms in wet areas on each floor and in
the pump rooms to alert maintenance of
possible water leaks.
Installing water sub-meters in wet areas
to monitor the water consumption.

International Plumbing Code (IPC)
standards, the stadiums are expected
to exhibit Water savings of 44%. The
significant design features of the
stadiums contributing to these water
savings are as follows:

Irrigation system
• Utilizing efficient landscaping
techniques for pitch and site irrigation
such as subsurface drip, drip under
mulch and night irrigation.
• Specifying native and adaptive species
to reduce the irrigation water demand
of landscapes.

Recovery system design
• Collecting condensate water from the
air conditioning systems to be used
for irrigation water.
• Connecting to treated sewage effluent
network, where applicable, to supply
recycled water for toilet flushing and
landscape irrigation.

Urban Connectivity/Site
Public Transportation
Utilizing QatarRail metro network for
transporting spectators and users.
Utilizing Mowasalat public stops to
mitigate the burden on traffic.

Private Transportation and
Parking Footprint
Providing shuttle services from nearby
public stops, parking spots and wellknown landmarks.
Incorporating sustainable strategies for
parking facilities, taxi drop-off points and
‘park-and-ride’ facilities.

Accessibility and Pathways
Providing direct access to bus
interchange, drop-off points and car
parks using walk-ways and cycling
paths.
Drop-off areas and entry points are
sheltered where possible by canopies.
Design makes entry points easy to find
and clearly visible.
Connecting buildings within stadium
vicinities by networks of pedestrianfriendly pathways supported by clear
signage.

Vegetation
Enhancing “greening” with the selection
of native softscape to enhance the public
realm, and build healthy environment and
adaptive ecosystems.

Rainwater Management
Collecting rainwater through drainage
systems and soakaways to prevent
harmful particles from infiltrating to the
groundwater and to control overflows.

Heat Island Effect
Minimizing heat island effect through
proper stadium master planning to
allow for more open spaces less building
footprint for planting trees.
Selecting light coloured roofs and
envelope, where applicable, to enhance
the micro climate.

Construction Management
During construction, GSAS Construction
Management scheme has been pursued
by stadiums contractors to minimize
negative impacts of on-site construction
activities on environment, natural
resources and neighbourhoods.

Picture out-dated

Materials
Regional Materials
Using the maximum available high-quality
construction and building materials from
markets within the region, where applicable.

Structure Reuse
Khalifa International stadium went through
major renovation construction works while
reusing the existing structure.

Recycled Materials
Using materials with recycled content, for
Al-Wakra and Khalifa stadiums, representing
about 25% of total materials cost, reducing
the demand on raw materials.

Designed for Disassembly
Specifying roofs, steel structure, facades
and spectators tiers with ease disassembly
facilitating future uses. For instance, in some
stadiums, the upper spectators tier will be
dismantled after Qatar 2022 world cup and
donated to countries in need.

Product Life Cycle Assessment
Using materials certified under Green Gulf
Mark (GGM), for some stadiums, that clearly
identify product’s life cycle impacts on
environment.

Indoor/Outdoor
Environment
Key features/practices contributing to high
indoor/outdoor environment quality of the
stadiums are as follows:

Thermal Comfort
Installing air-conditioning and ventilation
system that is designed to provide human
comfort and safety to spectators and players
with range of temperature of
20-26°C.

Illumination Levels
Designing lighting system that provides
adequate illumination levels and light quality
for sports visual performance and comfort.

Acoustic Quality
Installing sound attenuators and noise
barriers to meet the required acoustic
performance for the space.

Low-Emitting Materials
Specifying adhesives and sealants, aerosol
adhesive, paints, finishes and floor coatings
with low Volatile Organic Compounds (VOCs).

Indoor Chemical and Pollutant
Source Control
Installing exhaust and ventilation system to
extract and filter airborne contaminants.

Cultural and Economic Value
Heritage and Cultural Identity
Stadiums are designed to align with
and strengthen cultural identity and
traditions. Designs developed for
stadiums demonstrate commitments
to maintain architectural and cultural
heritage, represent Qatar’s rich history,
while embracing the most state-of-theart practices to ensure a greener future.

Al Bayt Stadium: Project is using the
inspiration from the past to deliver a
green future expressed by a creative
union of traditional style with modern
and contemporary concepts. The design
emulates a traditional Qatari tent which
reflects the unique consideration of local
cultural heritage.

Al Thumama Stadium: Project
is committed to maintaining
architectural and cultural heritage,
representing Qatar’s rich history,
while embracing the most stateof-the-art practices to ensure it will
be the stadium of the future, in all
aspects. The stadium’s design is
inspired by the gahfiya, a traditional
woven cap worn for centuries by men
in many Arab countries.

Support to National Economy
Maximizing the percentage of
construction expenditures for goods and
services originating from the national
economy by employing local companies
and firms and utilizing local construction
products.

Management and Operations
The following plans are developed to implement a sustainable and effective stadium
management and operations practices:

Commissioning Plan
Developing a commissioning plan for the
testing, adjusting and balancing of the
critical building systems.

Waste Management Plan
Preparing a comprehensive waste
management plan for implementing
the collection, storage and disposal of
wastes generated from the facility.

Sustainability and Awareness
Plan
Preparing a comprehensive sustainability
and awareness plan designed to promote
the benefits of the sustainable games
and sports throughout the construction,
operation, and legacy phases.

Facility Management
Strategic planning for a proactive
delivery of services that includes
understanding, analysing, planning,
developing, operating and maintaining
to support the achievement of
organization’s sustainability mission
and vision.
Strategic planning includes energy and
water management systems, asset
management, parking management,
traffic management and controls,
maintenance works, housekeeping
services, safety and security, video and
audio services, visitor management
services and venue ICT services.

Water & Refrigerant Leak
Detection Systems

systems including cooling, ventilation,
lighting, and irrigation.

Installing leak detection systems on all
main water supply lines leading to the
site boundary and within the stadium.

Outlining a preventive maintenance
program to test, repair and/or replace
the components at the intervals
recommended by the manufacturer.

Installing refrigerant , leak detection
instrumentation on all HVAC systems.

Automated Control System
Installing an automated control system
to control and monitor major building

Building Legacy
Developing and implementing a legacy
plan to potentially renovate and operate
the facility for the life span of the
stadium.
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