














6.2 PROJECTS BY THEMATIC AREA

ENERGY
EFFICIENCY AND
CLIMATE CHANGE

One of the key overarching aims of Host City Cape Town's
Green Goal effort was to ensure that the 2010 FIFA World
Cup™ was a low-carbon event. This specifically related to
ensuring low climate change impact through the reduction
of GHG emissions. Where GHG emissions could not be
avoided, they were mitigated through a range of Green Goal
2010 carbon mitigation projects. The objective of the carbon
mitigation programme was to compensate for unavoidable
GHG emissions, such as activities related to transport
(ground and air travel), higher energy use in stadia, and
visitor accommodation.

THE PROJECTS

1.1 Determining the carbon footprint of the
2010 event

1.2 Identifying and implementing carbon
mitigation project(s) in Cape Town/
Western Cape

13 Installation of energy-efficient
technologies in stadia and training
venues, and at the FIFA Fan Fest™ and
PVAs

PROJECT ACTIONS

1.1 Determining the carbon footprint
of the 2010 event

In 2008, DEA together with the local UNDP office and the
Norwegian Agency for Development Cooperation (Norad)
initiated a process to design, mobilise resources for, and
implement a plan of action to make the 2010 FIFA World
Cup™ a carbon-neutral event. International consulting firm
Econ Péyry was commissioned to conduct a feasibility study
and prepare recommendations.

Green electricity for the FIFA Fan Fest™was purchased from the Darling Wind Farm.
Photo: Bruce Sutherland, City of Cape Town

The study concluded that the estimated carbon footprint

of the 2010 FIFA World Cup™ was more than 896 000
tonnes of CO? equivalent (tCO2%), with an additional

1 856 000 tCOZ% contributed by international travel. The
former value was more than eight times the estimated
footprint of the 2006 FIFA World Cup™ in Germany, which
had been stated as 100 000 tonnes in the Green Goal Legacy
Report published by the German LOC. Reasons for the South
African event's significantly higher footprint included the
lack of high-speed rail links in South Africa, which meant
that most visitors needed to fly multiple times between
matches, which in turn led to much higher transport
emissions. Passenger car use would also be higher. Although
major efforts were being made to upgrade public transport
options, the reality was that much of this travel still needed
to be undertaken in passenger cars or small buses, rather
than light rail as in Germany. Other reasons included the
construction of five new stadia (with embedded carbon from
their construction) and the fact that South Africa is a more
GHG-intensive economy than many European countries,
with electricity primarily being generated from coal instead
of cleaner energy sources, which in turn gives rise to higher
CO? emissions.

The carbon footprint of hosting the World Cup in Cape
Town was estimated at approximately 150 000 tonnes
(excluding international air travel to the city), representing
approximately 15% of the national estimate. This excluded
the carbon emissions from the FIFA Fan Fest™, fan jols and
the hosting of the Final Draw, which added another

30 tonnes, bringing the total estimate for Cape Town to
180 000 tCO2e. (See Table 6 and Figures 4 and 5.)



It was estimated that it would cost between $8 and $14 per
tonne to offset South Africa’s domestic carbon footprint
related to the 2010 FIFA World Cup™. In the absence of a
clear national framework pertaining to carbon neutrality,
Host City Cape Town decided to follow the lead of London
(host of the 2012 Summer Olympic Games), aiming to host
a low-carbon event as opposed to a carbon-neutral event.
While some carbon offset projects were undertaken (see
next section), the focus was on seeking long-term energy
efficiency within existing projects.

Cape Town's carbon footprint shown in Table 6 below was
primarily made up of the city’s proportional share of inter-
city transport, followed by transport to and from match
venues and venue and accommodation electricity use.

TABLE 6: Carbon footprint of the 2010 FIFA World Cup™
in Cape Town

CO2% tons %

Stadium 298 0,1%
PVAs 78 0,0%
Fan fest 99 0,0%
Transport to and from match venues 4737 1,4%
FIFA fleet 124 0,0%
Travel to and from airport/transport hub

and accommodation 336 0,1%
Inter-city transport (arrivals in Cape Town) 104079  31,0%
Stadium construction materials 3473 1,0%
Accommodation 15197 4,5%
Electricity use in other venues

and stadium precinct 764 0,2%
International travel - Cape Town share 2062838  61,5%
Total (with international travel) 335472 100,0%
Total (no international travel) 129 184

ENERGY EFFICIENCY AND CLIMATE CHANGE

Stadium & other electricity
usage 0%

Transport (in city) 2%

Transport (inter-city) 31%
Accommodation 5%
/ Stadium construction 1%

// International travel 61%

<

FIGURE 4: Cape Town'’s carbon footprint for
the World Cup event (including international travel)

Accommodation 12%
- Stadium construction 3%
~ Stadium & other electricity use 1%
— Transport (in city) 4%
- Transport (inter-city) 80%

FIGURE 5: Cape Town'’s carbon footprint for
the World Cup event (excluding international travel)
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the Oranjezicht Springs. Energy generated from the wheel will be used to power
lighting in the Park. Photo: Marijke Honig

“Carbon emissions
during the 2010 event
will remain one of the
biggest environmental
challenges for Host
City Cape Town.yy

Extract from a speech delivered by the Premier of the Western
Cape, Helen Zille at the launch of the Host City Cape Town
Green Goal 2010 Progress Report, September 2009

1.2 Identifying and implementing
carbon mitigation project(s) in
Cape Town/Western Cape

In January 2009, the Royal Danish Embassy and DANIDA
announced that they had allocated R7,5 million to the City
and the Province to mitigate and offset carbon emissions
emanating from the hosting of the 2010 FIFA World Cup™,
A KAS-sponsored carbon offset workshop was convened by
Host City Cape Town in February 2009 to review potential
projects that could be implemented with this grant.

Seven projects were subsequently approved for funding,
including both mitigation and offset initiatives. They are as
follows:

1. Installation of LED retrofit in Green Point Stadium

2. Installation of energy-efficient floodlights and
electricity submeters at Philippi Stadium

3. Retrofitting of traffic lights along protocol routes
with LED lights

4. Retrofitting of streetlights along protocol routes with
low-energy luminaries

5. Retrofitting of Council-owned buildings with energy-
efficiency measures

6. Installation of solar water heaters for low-income
households in Darling

7. Installation of a hydroelectric turbine to generate
electricity from spring water in Green Point Park

The impact of some of the carbon avoidance initiatives are
shown in Tables 7 to 10.

In addition to the above initiatives, carbon savings also
resulted from the use of public transport and NMT options
to access Cape Town Stadium and the FIFA Fan Fest™, It

is estimated that 3 903 tons CO2e was saved by the use of
public transport and walking to games compared with if only
private vehicles had been used.

The total amount of energy requirements during the World
Cup in South Africa was estimated at 360 GWh for the
accommodation sector and stadia precincts. In partnership
with Eskom and its Southern African Power Pool (SAPP)
partners, a total of 2 418,71 GWh of certified renewable
energy was generated, imported from SAPP, and supplied
to the Eskom grid as part of the total energy mix for the
duration of the World Cup.



TABLE 7: Carbon mitigation initiatives in Host City Cape Town

Project

LED retrofit in
Cape Town Stadium

Energy-efficiency
measures in Philippi
Stadium

Retrofitting of traffic
lights

Retrofitting of
streetlights

Retrofitting of Council-
owned buildings

Darling solar water
heaters

Hydro-electricity from
spring water in Green
Point Park

Green electricity
purchased for FIFA Fan
Fest™

Green electricity
donated for Cape Town
Stadium

Description

At the time of construction, fluorescent tubes were

the most cost-effective and energy-efficient option to
provide feeder and escape lighting in the stadium. LED
technology has since become more affordable, and was
consequently installed to provide emergency lighting,
taking advantage of the significant energy saving over
fluorescent tubes.

The old stadium floodlights were replaced with energy-
efficient floodlights. Electricity sub-meters were installed
to monitor electricity use in various areas.

Replaced incandescent lamps with LED luminaires.

Replaced mercury-vapour luminaires with high-pressure
sodium-vapour luminaires.

Energy efficiency retrofits of Durbanville, Fezeka, Ottery
and Plumstead Civic Centres included solar water heat-
ing, lighting retrofit, geyser blankets, timers and controls
on A/C units and power factor correction.

Solar water heaters were installed in 540 low-cost
houses in Darling, near Cape Town.

Hydro-electricity generated by the spring water flowing
into the Green Point Park.

Electricity purchased from the Darling Wind Farm.

Eskom donated hydro-electricity.

ENERGY EFFICIENCY AND CLIMATE CHANGE

Benefit of carbon reduction

The installation of LED lighting on the emergency
lighting circuit reduced the electricity load from 1116,9
kW to 632,9 kW. This translates into an energy saving
of 56% or 2 119 482 kWh per annum i.e. 21 120 tCO%
over their lifetime.

The replacement of the stadium floodlights reduced
the total electricity load from 315,7 kW to 126 kW. This
translates into an energy saving of 12 096 kWh per
annum i.e.151 tCO2e over their 15 year lifetime.

Replacement of 75 Watt incandescent with 7.5 Watt
LED at 36 intersections. Average electricity costs at
intersection with incandescents amounts to R13 140
per annum. Average electricity costs at intersection fit-
ted with LED's amounts to R8 760 per annum. Average
saving is 43% and 2 971 tCO2e reduction for the 15
year lifespan of the product.

7 663 tCO% reduction for the 10 year lifespan of the
product.

Anticipated monthly kWh savings of between 15% and
18%.

Average saving of 900 kWh for water heating per
household per annum. 1,4 tCO?2 reduction per annum
per unit over the 20 year lifespan of the product (i.e.
15 120 tCO2 over 20 years).

73 tC0O? reduction from use of hydro-electricity in
Green Point Park (5 kW turbine generating 73 000
kWh/year of electricity).

Equivalent of 145 725 kWh wind energy purchased, i.e.
145 tCO%.

Equivalent of 268 746 MWh hydro-energy donated, i.e.
267 792 tCO%.




TABLE 8: Energy savings from energy efficient
lighting in stadia

Stadium Cape Town Philippi

Previous load kW 1116,8 315,7

New load kW 632,9 126,0

Load difference kW 483,9 189,7

Run time 12 hrs per day 4 hrs per day

Days per year 365 24

Total savings kWh pa 2119 482 12 096 &

A view of Cape Town Stadium at night. Photo: Bruce Sutherland, City of Cape Town

TABLE 9: Energy saving from retrofitting of streetlights

Location (o]s| New Savings per Quantity Total savings | Total savings
luminaire (W) | luminaire (W) | luminaire (W) in kW kWh pa
Buitengragt 250 150 100 54 5,40 21 681,00
Buitengragt 400 250 150 100 15,00 60 225,00
CBD 250 150 100 300 30,00 120 450,00
Alicedale 80 70 10 264 2,64 10 599,60
Hazendal 80 70 10 349 3,49 14 012,35
f\;:t';’:e main 400 250 150 900 13500 542 025,00
1967 191,53 768 992,95




Lessons learnt on energy-efficiency and climate
change projects

The hosting of a carbon-neutral event in a developing
country such as South Africa is an expensive undertaking.
The lack of public transport and renewable-energy
infrastructure contributed to a significant increase in the
carbon footprint, compared to events in countries where this
infrastructure is already in place. In addition, South Africa
is a long-haul destination, which means that international
air travel significantly increased the carbon footprint.
Consequently, visitors’ expected length of stay in rented
accommodation was also projected to be longer, thereby
further increasing the footprint.

In developing its offset projects, Green Goal 2006 in
Germany excluded any carbon emissions associated with
international air travel to the event, as it maintained that
travel outside of Germany lay beyond the scope of the
German LOC's mandate. Yet, international air travel is by far
the highest source of World Cup-related carbon emissions.

The workshop on carbon offsetting convened by Host City
Cape Town in February 2009 to scope potential carbon
mitigation/offset projects, identified the following lessons
learnt:

e For projects to influence awareness and behaviour, they
must be implemented (or at least partially implemented)
by the beginning of the year of the event. Therefore, the

process should start at least two years prior to the event.

¢ An upfront commitment to fund the offsets is needed
— one cannot rely on voluntary contributions during the
event.

TABLE 10: Energy saving from retrofitting of traffic lights

ENERGY EFFICIENCY AND CLIMATE CHANGE

* Projects may initially need government or donor funding.

¢ National governments need to partner with FIFA to
implement a national carbon offset programme. This
should happen early on already. (FIFA contributed 40 000
Euro for carbon offsetting during the 2006 FIFA World
Cup™.))

e Use a well-established and recognised international
standard, such as the Clean Development Mechanism
(CDM), Gold Standard (GS) or Voluntary Carbon Standard
(VCS), as this will provide credibility and integrity to the
programme.

¢ The geographic location of offset projects should be
carefully considered. Given the extent of the carbon
footprint, and the imperative for an African legacy from
the 2010 event, it made sense to invest in carbon-offset
projects in more than one country.

e Consider project scale, as this is important for
transaction costs. There is merit in doing a few large,
development-oriented projects (such as energy-efficient
low-cost housing) instead of various small ones.

Significant financial resources are required to offset carbon
emissions through sustainable projects. In the South
African context, it was therefore more feasible to aim for a
low-carbon event, focusing on measures to reduce energy
requirements and increasing the share of public transport
to reduce carbon emissions. Grant funding through the
Urban Environmental Management Programme (UEMP) of
the Royal Danish Embassy acknowledged this constraint,
and host cities used the grant to invest in projects that will
continue to deliver long-term energy savings as opposed to
carbon offsetting.

Aspects Old luminaire | New luminaire | Savings per Total savings | Total savings
(W) (W) luminaire (W) in kWatts kWh pa
| Traffic lights 75 75 60 500 10,00 87,600 |
' Pedestrian signals 75 75 60 255 7,65 67,014 |
‘ Arrow signals 75 75 60 168 5,04 44,150 ‘
22,69 198,764

* not all lights are on at the same time
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Energy-efficient flood lights and sub-metering were installed in Philippi Stadium.
Photo: Bruce Sutherland, City of Cape Town

1.3 Installation of energy-efficient
technologies at Cape Town
Stadium and training venues, and
at the FIFA Fan Fest™ and PVAs

The inclusion of energy efficient technologies was a
requirement of the project briefs of the various design teams
responsible for the design of the new Cape Town Stadium
and upgrades to the Philippi and Athlone Stadiums.

A maximum demand of 8 MVA electricity is provided to the
Cape Town Stadium from a nearby 150 MVA sub-station.
Some of the main demand items are flood lighting (1 MVA),
accommodation lighting (1,5 MVA), ventilation (1,5 MVA)
and air conditioning (2 MVA). A total of 5 MVA permanent
standby power generation is possible for essential use,
including of rotary Uninterrupted Power Supply (UPS) to the
flood lighting, to ensure a smooth changeover in the event
of grid power failure.

e

The following energy-efficiency measures were included in
the Cape Town Stadium design:

e The building was designed to rake outward to shade
itself, and the exterior mesh cladding allows 30% light
filtration. The fabric allows for natural ventilation, while
the light colour reduces thermal radiation.

¢ The translucent glass roof facilitates natural lighting.

¢ The open concourse facilitates natural ventilation, and
the 5 m gap between the inner and outer skins of the
facade provide for passive ventilation through a stack
effect.

¢ A water-cooled variable refrigerant-volume cooling
system is used for air-conditioning. This system is
estimated to be 13% more efficient than the normal
split-type air-conditioning system.

¢ Compact fluorescent lamps (CFLs) are used where
possible. Where halogens are used, they are 45% more
efficient than the standard fittings. No incandescent
lamps were used.

¢ A building management system (BMS) allows for
manual and automatic control and monitoring of air
conditioning, lighting and other systems in different
areas of the stadium.

e Carbon dioxide (CO2) monitors in the parking garage
control the ventilation fans.

¢ A building management system (BMS) has been installed
with centralised control over various systems, including
access control, closed circuit television, fire detection,
lighting, public address system and two LED screens.
Through optimisation significant energy savings has
been achieved.

¢ Light-emitting diode (LED) lighting was installed after
the World Cup, which has improved the energy efficiency
of the emergency lighting circuits by 98%.

See Table 11 for figures relating to electricity-saving
interventions and Figure 6 for electricity use breakdown at
Cape Town Stadium.

The stadium professional team conducted a detailed
feasibility study to scope the installation of PV systems on
the roof of Cape Town Stadium. The study concluded that,
although this was technically possible, it was not financially
feasible within the given budget provisions.



The architectural team also considered the use of LED
lighting for the facade of the stadium. However, the LED
installation would have added another R15 million to

the total stadium budget, which made the intervention
unaffordable at the time. However, following the World Cup,
LED lighting was installed on the emergency lighting circuit,
as the technology had become more affordable.

The upgrade of the two VSTSs, Athlone and Philippi stadia,
provided an opportunity to replace outdated lighting with
energy-saving technologies. As part of the 2010 carbon
mitigation strategy, the Province installed energy-efficient
floodlights at Philippi Stadium. It is anticipated that the
resultant energy saving will be as much as 60% per annum.
Electricity submetering was also installed, which assists with
the monitoring of energy use in various parts of the stadium.
No mechanical/artificial ventilation is used in the upgraded
buildings, and all internal areas are naturally ventilated.

The existing Athlone Stadium had good natural ventilation
and natural lighting, which were also incorporated into the
new stands. The stadium has a BMS that allows selective
switching-on of lighting in the stadium, as required. CFLs
were installed during the upgrade, and feature lighting was
connected to a timer or light sensor.

TABLE 11: Cape Town Stadium electricity-saving interventions

Use category Intervention

ENERGY EFFICIENCY AND CLIMATE CHANGE

N
N
~—— Other electricity use 25%

~— Aircon system 25%
— Ventilation 19%

Lighting 31%

FIGURE 6: Electricity use breakdown for Cape Town
Stadium during the World Cup events

% Saving for | % Total

% Saving on total

Air-conditioning system
Ventilation Variable-speed fans

Lighting* Efficient lighting

Efficient air-conditioning system

technology consumption consumption
13% 25% 3,3%
10% 19% 1,9%
26% 31% 8,0%
Total saving 13,0%

Electricity and carbon savings from the above interventions

Total electricity consumption for event 299 400 kWh

Total CO? emitted for event 298 tCO%
Total saving for event 39281 kWh
Total CO? reduction for event 39 tC0%

* note that an LED lighting retrofit was undertaken after the event, and thus savings figures will increase significantly for post-event use.



Lessons learnt on the installation of energy-
efficient technologies

When building new stadia and implementing green
technologies, it is important to intervene in the site selection
and design phases to ensure that the facility is designed and
built in line with green building principles. The work of the
green review team was useful, and led to certain efficiencies
being pursued. However, in practice, recommendations

are often altered during the construction process, and

final installation depends on timing, budget and technical
considerations within a pressurised construction programme,
where different priorities have to be balanced. The
consideration of environmental concerns during this process
requires explicit prioritisation and a dedicated budget. Some
of these recommendations are likely to be considered in the
legacy scenario after the World Cup.

It is interesting to note that technologies that were not
readily available when the stadium construction commenced,
such as an integrated solar roof and LED lighting, have since
become more common and, therefore, a constant review

of new technologies should be undertaken throughout the
design and construction process.

Solar panels on digital traffic signage help to reduce the City's energy bill. Photo: Bruce Sutherland, City of Cape Town

Key references for energy efficiency and climate
change

e ECON Analysis, in association with the Energy Research
Centre, University of Cape Town. December 2006. Pre-
feasibility CDM assessment for the new Green Point
Stadium. Commissioned by the Provincial Government of
the Western Cape.

e Econ Poyry AB. November 2008. Carbon Footprint for the
FIFA 2010 World Cup™. Oslo, Norway. Commissioned
by Norwegian Agency for Development Cooperation
(Norad). ISSN 0803-5113.

e Econ Poyry AB. August 2009. Carbon Footprint of Cape
Town. Commissioned by Host City Cape Town.

¢ Sustainable Energy Africa. March 2009. A Green Goal
2010 Workshop: Scoping, planning and implementing the
carbon offsetting action plan for Host City Cape Town.
Cape Town.

e Sustainable Energy Africa and Steadfast Greening. July
2008. Green Goal 2010: Guidelines, Standards and
Business Plan for Greening 2010 FIFA World Cup™.
Cape Town. Commissioned by FIFA Local Organising
Committee (LOC) (Unpublished).

¢ Urban Environmental Management Programme and
Green by Design WSP. 2008. 2010 FIFA World Cup™
Green Point Stadium: Environmental Performance
Enhanced. Pretoria, South Africa. Commissioned by
Department of Environmental Affairs and Tourism,
funded by the Royal Danish Embassy, South Africa.



WATER
CONSERVATION

Water sustains all life on earth and, therefore, the
conservation of this precious resource is a priority in water-
scarce regions such as Cape Town. Water conservation

and water demand management could be implemented
through efficient technologies and behavioural changes.

For the 2010 FIFA World Cup™, the aim was to reduce
water consumption, specifically potable (drinking) water,
through the use of efficient fixtures, controlled irrigation and
public awareness. The use of rainwater, greywater and other
non-potable sources was encouraged wherever possible, as
well as the protection of water resources through the use
of environmentally friendly products to clean stadia and
maintain pitches. In creating new construction surfaces, the
use of permeable materials for paving and walkways was
also promoted.

THE PROJECTS

2.1 Identifying alternative sources of water
for irrigation of Green Point Common,
and implementing most feasible option

2.2 Installation of water-saving devices in
stadia (Cape Town, Athlone and Philippi)
and training venues

PROJECT ACTIONS

2.1 Identifying alternative sources of
water for irrigation of Green Point
Common, and implementing most
feasible option

Following the decision to construct the new Cape Town
Stadium and, as part of the project, to redesign the Green
Point Common area, the need to provide a sustainable
water supply for irrigation to ensure a green commonage
with sports fields, a golf course and other landscapes was
identified as a key element of the project.

While the use of potable water for irrigation was an

option, the very high demand on the City's scarce water
resources would have always placed this area under risk
during times of water shortages. Therefore, in 2008, the City
commissioned a feasibility study for other water sources

WATER CONSERVATION

Water from the Oranjezicht Springs creates wetland ponds in Green Point Park.
Photo: Bruce Sutherland, City of Cape Town

for irrigation as opposed to potable water, which had been
used previously. The study investigated, among other things,
desalinisation, feasibility of boreholes, greywater treatment,
rainwater harvesting, and the harvesting of spring water
from the slopes of Table Mountain. The study concluded that
the harvesting of spring water from the Oranjezicht Springs
on the slopes of Table Mountain was the most cost-effective
way to reduce the use of potable water for the irrigation

of the Common. At the time, the spring water ran through
the stormwater network into the sea. The spring water was
not potable, and would have required treatment to meet
drinking-water standards.

The total amount of irrigation water required was
approximately 580,12 M£/year. The flow from several springs
is collected in a chamber constructed in 1853. The flow in
the chamber is measured as being some 22 I/s (1 900 m/
day) to a maximum of about 39 I/s (3 370 m/day). This year-
round rate of flow is more than sufficient to meet the annual
irrigation needs of the greater Green Point Park.

The decision to use spring water for irrigation influenced the
redesign of the Green Point Park, allowing the optimisation
of this water source through a number of water features,
including wetlands, ponds, and the demonstration and use
of renewable energy. The capacity of the ponds is 25 000 m3.
The water ponds collect stormwater as well as provide short-
term water storage. By optimising all the design elements
and parameters, it was further possible to spread the peak
water demand over a 24-hour period and to provide water
under pressure, thereby limiting the need for pumping.

Low-flow irrigation fittings were installed to reduce flow
rates and landscaping is predominantly indigenous, further
reducing the irrigation demand peaks.



CAMISSA - THE PLACE OF SWEET
WATERS

The history of Cape Town's establishment as a trading
post and refreshment station in 1652 is directly linked
to springs as a source of fresh water from the slopes of
the mountain. The use of this spring was formalised in
1682, with a chamber to protect the Main Spring built
in 1813. Over time, the spring water was canalised
and, today, it is mostly conveyed underground through
a series of pipes and stormwater drains, eventually
draining into Table Bay. The harvesting of this water for
irrigation purposes presented a significant opportunity
to elevate the role that water played in the history of
Cape Town. The Reclaim Camissa project, for example,
is working to restore the historical connection

between the mountain and the sea, and to develop
heritage and tourist resources throughout the CBD
linked to the springs and rivers on the slopes of the
mountain. In the Khoisan tongue, “Camissa” means
‘the place of sweet waters.’

Arcus Gibb. August 2008. Preliminary Investigation Report —
Feasibility Study: the Supply of Irrigation Water to Green Point
Common

Stadsfontein Spring then and now.

The Wetland Ponds at Green Point Park. Photo: Bruce Sutherland, City of Cape Town

2.2 Installation of water-saving devices
in stadia

The Cape Town Stadium water supply consists of three
incoming domestic mains. A storage tank provides back-up
pumped water for the VIP western side. The pitch irrigation
water is also drawn from this tank to help facilitate a regular
turnover of water.

Roof drainage is achieved through a symphonic drainage
system comprising of twelve 160 mm downpipes,
concentrated at the north and south ends.

The following water-efficiency measures were included in
Cape Town Stadium's design:

¢ Toilets in the VIP special-guest areas are fitted with dual-
flush mechanisms.

¢ All taps have self-closing metering valves and aerators,
and low-flow showerheads have been fitted.

¢ The landscaping design favours water-wise, indigenous
plants.

¢ Rainwater and stormwater harvested off the stadium
roof, pitch, podium surface and park is directed to a
detention pond for reuse for irrigation.

¢ A natural soccer pitch with artificial matting was
specified to help reduce the need for irrigation.

At the time of the green review (end 2008) the overall
saving from the different interventions is estimated to
have been 27% below the baseline, which is a significant
achievement (Table 12).

Water-saving measures were also included in the upgrade of
Athlone and Philippi stadia. Dual-flush was specified for the
VIP toilets; taps were fitted with self-closing metering valves,
and low-flow showerheads were installed.



Lessons learnt on water conservation projects

The use of spring water for irrigation results in a significant
saving of potable water previously used for this purpose.
Efficient irrigation systems will prevent the spring water
from being wasted. As a legacy project of the Green Goal
programme, the project also created renewed interest in
the role that water had played in the development of Cape
Town. A project to make the historical spring vaults and
infrastructure accessible to the public and tourists is under
way.

The initiatives to reduce the amount of potable water used
in the new Cape Town Stadium contributed to a significant
reduction in the use of potable water. An independent panel
of green architects appointed by DEA recognised the applied
technologies as best practice in sustainable stadia design.

However, as with the installation of energy-efficient
technologies, water-saving devices must be specified in the
design stage already, as it is difficult to retrofit some of these
to existing buildings.

WATER CONSERVATION

Key references for water conservation

TABLE 12: Cape Town Stadium water-saving interventions

Arcus Gibb. August 2008. Preliminary Investigation
Report — Feasibility Study: the Supply of Irrigation

Water to Green Point Common. Reference number
R030800196. Cape Town, South Africa. Commissioned by
the City of Cape Town.

BKS, February 2010. Bulk irrigation design report for the
Green Point Stadium and Common. Commissioned by the
City of Cape Town.

Urban Environmental Management Programme and
Green by Design WSP. 2008. 2010 FIFA World Cup™
Green Point Stadium: Environmental Performance
Enhanced. Pretoria, South Africa. Commissioned by
Department of Environmental Affairs and Tourism,
funded by the Royal Danish Embassy, South Africa.

WORLDSPORT. July 2010. Host City Cape Town 2010
FIFA Fan Fest™ Green Goal Report.

Baseline Baseline k&/ Baseline k¢/
% of total | year year
Pitch irrigation 16,4% 10 532 10 532
Hand basins 3.5% 2276 2276
Toilets 11,0% 7 086 7 086
Urinals 3.5% 2218 2218
Showers 0,5% 347 347
Catering 2,3% 1498 1498
Cleaning 4,5% 2900 2900
External landscaping 58,2% 37441
Total 64 299 26 858

Interventions % Saving for | k€/year Saved
intervention | (excl landscaping)

Hybrid pitch 50% 5 266

Self-closing taps 60% 1366

Dual flush in VIP

toilets (not public

toilets) 5% 354

Low-flow

showerheads 50% 174
Total saved/year 7 160
Overall % saved 27%







INTEGRATED
WASTE
MANAGEMENT

Waste is a challenge during major events such as the 2010
FIFA World Cup™. The City estimated that fans would
produce 0,275 kg of waste per day during the event.

Therefore, in May 2006, the City adopted an Integrated
Waste Management Plan (IWMP), which subscribed to waste
minimisation principles (avoid, reduce, reuse, recycle), with
sending waste to landfill indicated as a last resort. The policy
applied to all 2010 FIFA World Cup™ venues and events
held in Cape Town.

THE PROJECTS

3.1 Operational waste minimisation in
stadia, the FIFA Fan Fest™, PVAs and
training venues in the run-up to and
during the event

3.2 Green Goal branding of recycling bins
and waste minimisation signage

33 Recycling drop-off centres in the CBD
and on the Atlantic seaboard

PROJECT ACTIONS

3.1 Operational waste minimisation in
stadia, the FIFA Fan Fest™, PVAs
and training venues in the run-up
to and during the event

3.2 Green Goal branding of recycling
bins and waste minimisation
signage

The LOC and host cities set a target of 20% for diversion

of waste from landfill sites for the 2010 FIFA World Cup™.
Host City Cape Town, in turn, set this as a target for the
operators of the FIFA Fan Fest™, the fan walk and fan jols.
All operators were required to introduce measures to avoid,
minimise and recycle waste.

LOC signage promoting recycling in Cape Town Stadium.

Photo: Bruce Sutherland, City of Cape Town

INTEGRATED WASTE MANAGEMENT

Examples of waste avoidance measures put in place at the
various venues included the following:

e Used reusable crockery and cutlery rather than
disposable cutlery and tableware in the hospitality areas
of all venues.

¢ Used reusable plastic crates instead of single-use
cardboard boxes for catering supplies in Cape Town
Stadium hospitality areas.

¢ No promotional handouts at the entrance gates to Cape
Town Stadium, the FIFA Fan Fest™ and fan jols.

e Scanned tickets at the entrance gates to Cape Town
Stadium, eliminating the need for ticket stubs.

e Used dispensers for condiments and sugar at the FIFA
Fan Fest™ instead of single-serving sachets.

¢ Used draught and soda fountains for serving soft drinks
at the FIFA Fan Fest™, thereby avoiding spent glass and
plastic bottles and cans.

¢ Made available reusable, commemorative cups at the
FIFA Fan Fest™.

¢ Encouraged fans to drink tap water (as opposed to
bottled water) at water fountains in eight locations at
the FIFA Fan Fest™ as well as along the fan walk.

¢ Limited packaging of merchandise sold at Cape Town
Stadium and the FIFA Fan Fest™.

Where waste could not be avoided, measures were taken to
minimise waste or use packaging and materials that could
be recycled. Examples included the following:

¢ Minimised packaging of food sold at kiosks, giving
preference to cardboard and paper products that
decompose quickly.

e Recycled polystyrene packaging used at the FIFA Fan
Fest™ through a local polystyrene recycling company.

e Sold all beverages at Cape Town Stadium in recyclable
PET plastic bottles.

® Restricted use of glass containers in public areas to

reduce the risk of injury to the public and service
providers.





