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1 EXECUTIVE SUMMARY 

The Eastern Metropolitan Regional Council (EMRC) received $647,420 in co-funding from 
the Australian Government for the $1.47 million 'Re-energising Perth's Eastern Region' 
project. The EMRC, Town of Bassendean, City of Bayswater and Shire of Mundaring 
collaborated to undertake much needed energy efficiency upgrades and retrofits at four 
community facilities and engage with community on the benefits of energy efficiency. 
 
The Re-energising Perth’s Eastern Region project was led by the EMRC with energy 
efficiency activities occurring at community facilities within the participating councils. This 
enabled central administration, reporting and communication, allowing the councils to 
manage their procurement and installation processes to achieve the best outcomes. 
 
The energy efficiency, demonstration and community engagement objectives were to: 

• Improve energy efficiency and mitigate increasing operating costs associated with 
key community facilities facilities in Perth’s Eastern Region;  

• Reduce air pollution and greenhouse gas emissions resulting from operation of key 
community facilities in Perth’s Eastern Region;  

• Provide showcase sites for the participating Councils to raise community awareness 
and encourage the implementation of energy efficiency amongst their residents, 
businesses and other Councils across Perth’s Eastern Region;  

• Provide demonstration sites for new and emerging energy efficiency technologies 
which will have much broader applications in the wider community; and 

• Encourage positive energy use behaviour in the community. 
 
Energy efficiency activities implemented were:  

• A retrofit of LED to street lighting along Old Perth Road in the Town of Bassendean;  
• An upgrade of air conditioning and retrofit of LED to internal lighting at Bayswater 

Public Library together with retrofits of LED to internal lighting and Variable Speed 
Drives to pool pump systems at Bayswater Waves in the City of Bayswater; and  

• An upgrade of solar pool water heating, new plant and the addition of Variable Speed 
Drives to pool pumps at Bilgoman Aquatic Centre in the Shire of Mundaring. 

 
From the project start in late October 2012 following execution of the Funding Agreement, all 
seven activity areas experienced progress issues of one form or another, such as lack of 
responses to tenders, lack of product availability in Perth, fit-for-purpose technology not yet 
available for the aquatic industry, original scope not sufficient to achieve amenity, and 
additional time required for local government budget, tender and approval processes.  
 
Following extensive communication, reporting and discussion, and with the support of the 
Department of Industry and Science, a Variation to the Funding Agreement was signed in 
October 2013 to cover all the scope, timing and cost changes required. Project 
implementation then proceeded with remaining activities completed to the new milestones. 
 
Overall, the project expended $647,420 in Australian Government funding, in accordance 
with the Funding Agreement. Total project co-contributions were $830,189 which amounted 
to $97,569 more than anticipated. Additional co-contribution expenditure was incurred in 
revising the scopes to be fit-for-purpose, additional plant and works being required to meet 
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new health regulations, and substantially more administration and project management costs 
than anticipated. 
 
Final energy audit reports for the Re-energising Perth’s Eastern Region project confirmed 
that energy efficiency and cost savings improvements across the four facilities compared to 
baseline were that: 

• Energy consumption reduced by 829,791 kilowatt-hours (or the equivalent of the 
annual consumption of 134 average Perth households at 17 units per day);  

• Greenhouse gas emissions reduced by 552 tonnes CO2-e;  
• Energy efficiency improvement across the four facilities is 40.7% from baseline;  
• There is an annual energy cost saving of $133,450 to the participating councils on 

current prices; and 
• Additional savings have been realised by reduced maintenance requirements. 

 
All facilities have achieved increased energy efficiency and all now have significantly 
improved amenity, such as LED street lighting providing better visibility and safety for the 
community of Bassendean, improved light quality, air quality and comfort for the users of 
Bayswater Library, improved water quality and light quality with fewer days lost to 
maintenance requirements for the patrons of Bayswater Waves, and increased water quality 
and comfort for the many visitors to the Bilgoman Aquatic Centre. 
 
The project did not meet the overall projected energy efficiency improvements from the 
original project plan, but came very close to meeting the revised projections following the 
Variation. These outcomes confirm that the work undertaken to ensure that:  

• Design of installations was fit-for-purpose and would meet project objectives;  
• Issues with scope, changes to scope and changes to timeframes were communicated 

appropriately to all stakeholders; and  
• The Variation to the Funding Agreement outlining changes to scope, timeframes and 

milestones was prepared and executed in a timely manner, 
was very important to the overall success of the project. 
 
Project demonstration and communication outcomes were achieved through a range of 
activities undertaken to increase awareness of energy efficiency initiatives and technologies 
in Perth’s Eastern Region including information, events and materials designed to provide 
meaningful learning opportunities and encourage positive behaviour change for specific 
energy efficiency behaviours.  
 
The project engaged and supported many local companies and contractors as well as 
providing a showcase for the new energy efficiency technologies implemented, some for the 
first time in that area of use, such as Variable Speed Drives in aquatic centres in Perth. The 
benefits of energy efficiency were promoted and demonstrated to many different community 
members across Perth’s Eastern Region through demonstration of technology, events, 
publicity and promotional materials. 
 
Overall, the Re-energising Perth’s Eastern Region project was very successful and 
substantively met its objectives, as well as the objectives of the Community Energy Efficiency 
Program. 
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2 INTRODUCTION 

The EMRC received funding of $647,420 from the Australian Government under the 
Community Energy Efficiency Program between October 2012 and June 2015 to undertake 
energy efficiency upgrades and retrofits at four community facilities in Perth's Eastern 
Region. The $1.47 million regional project titled 'Re-energising Perth's Eastern Region' 
acknowledged the collaborative efforts of the EMRC, Town of Bassendean, City of 
Bayswater and Shire of Mundaring, and included: 
 

• Street lighting LED retrofit on Old Perth Road in the Town of Bassendean;  
• Internal lighting LED retrofit and air conditioning upgrade at Bayswater Public Library 

in the City of Bayswater;  
• Pool pump efficiency retrofit with Variable Speed Drives, and internal lighting LED 

retrofit at Bayswater Waves Aquatic Centre in the City of Bayswater;  
• Solar pool water heating upgrade, plant upgrades and pool pump efficiency retrofit 

with Variable Speed Drives at Bilgoman Aquatic Centre in the Shire of Mundaring; 
and 

• Community engagement through launch events, workshops, promotional materials 
and website information.  

 
The main objectives of the project were to improve the energy efficiency and ease the 
increasing maintenance and operating costs of these facilities, as well as improving amenity 
for the community. Project objectives also included promoting energy efficiency to 
households and communities across Perth's Eastern Region and demonstrating efficiency 
technologies such as LED and Variable Speed Drives at the facilities for more widespread 
adoption in the broader community. 
 

3 BACKGROUND 

The Eastern Metropolitan Regional Council (EMRC) is a progressive and innovative regional 
local government working on behalf of six member councils located in Perth's eastern 
suburbs - Town of Bassendean, City of Bayswater, City of Belmont, Shire of Kalamunda, 
Shire of Mundaring and City of Swan. 
 
Providing services in waste management, environmental management and regional 
development, the EMRC is a model of successful collaboration that has initiated projects 
delivering real benefits to the region. Together, EMRC and its member councils form an 
economic, social and environmental force with the strength to achieve real outcomes for the 
community in Perth's Eastern Region. 
 
The Re-energising Perth’s Eastern Region project continues the Region’s commitment to 
carbon reduction and energy efficiency. Some earlier initiatives have included: 
 

• Cities for Climate Protection (CCP) Program developed by the International Council 
for Local Environmental Initiatives (ICLEI) and supported by the Australian 
Government from 2000 until it was defunded in 2009. All participating councils 
committed to the CCP program in 2001 and had completed Milestone 5 by 2005, 
moving into the CCP Plus phase. 
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• Perth Solar City Program from 2009 to 2012; one of seven designated solar cities 

across Australia. The Solar Cities Program offered a suite of initiatives designed to 
bring together individuals, communities, governments and businesses to trial and 
showcase practical and creative ways to be smarter about energy use. EMRC and its 
member councils took part in the program, with renewable energy installations at key 
demonstration sites across Perth’s Eastern Region. 

 
• ACER: Achieving Carbon Emissions Reduction program developed in 2009 in 

response to the Australian Government’s withdrawal of funding for CCP. The EMRC 
and its member councils determined that it was necessary to continue to monitor and 
mitigate their emissions as well as to educate the community. 

 
• Regional advocacy undertaken by the EMRC, with input from its member councils, 

provided input to several key related documents including: 
- Prime Minister’s Task Group on Energy Efficiency - Issues Paper (2010) 
- Community Energy Efficiency Program - Consultation Paper (2011) 
- Energy Efficiency Information Grants Program - Consultation Paper (2011) 
- Local Government Energy Efficiency Program- Consultation Paper (2012) 

 
In 2012, following extensive consultation with all member councils, it was determined that 
three councils, Town of Bassendean, City of Bayswater and Shire of Mundaring, had facilities 
which would be suitable for funding under the Community Energy Efficiency Program and the 
budget to be able to commit to matching the funding allocated, if successful.  
 
The Re-energising Perth’s Eastern Region project was developed for the first round of 
funding under the Community Energy Efficiency Program in February 2012, and the EMRC 
was advised of its success in July 2012. 
 

4 STRATEGIC CONTEXT 

All potential regional projects are analysed to ensure that they align with strategic objectives 
and visions for the EMRC and the participating member councils. The Re-energising Perth’s 
Eastern Region project has the following strategic context. 
 
4.1 EMRC 

The Re-energising Perth’s Eastern Region project 
is directly linked to the EMRC’s 2022 - 10 Year 
Strategic Plan. 
 

Our Vision  
To be a responsive and innovative leader 
in assisting Perth's Eastern Region to be a 
great place to live, work, play and do 
business. 
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Our Mission 
EMRC, by partnering with member councils (and other stakeholders), facilitates 
strategies and actions for the benefit and sustainability of Perth's Eastern Region. 

 
Key Result Area 1 – Environmental Sustainability  

1.5 To contribute towards improved regional air, water and land quality and 
regional biodiversity conservation. 

1.6 To address climate change issues within the Region.  
 
Key Result Area 4 – Good Governance  
 4.1 To provide advice and advocacy on issues affecting Perth’s Eastern Region. 
 
There are also links to the Regional Climate Change Adaptation Action Plan. Under Priority 
Risk Area 6 - Greenhouse Gas Emissions and Related Air Pollution are the following 
objectives and actions: 
 
The key objectives: 

To facilitate the transition to a low carbon economy in Perth’s 
Eastern Region. 
To provide education to the community of the need for 
emissions reduction. 
 
With key actions: 

6.1 Monitor developments at the Australian 
Government level in relation to energy efficiency and 
mitigation of greenhouse emissions. 

6.2 Continue to provide emissions monitoring for 
participating member councils and support mitigation actions. 

6.3 Investigate opportunities to assist member 
councils and the community to adapt to a low carbon 
environment. 

 
4.2 Town of Bassendean 

The Re-energising Perth’s Eastern Region project is aligned with the Town of Bassendean’s 
Corporate Business Plan 2013-2017 and Strategic Community Plan 2013-2023 vision:  
 

“By the Year 2030, the Town is widely 
recognised as an ideal, highly accessible urban 
hub location in which to participate in a 
cohesive, vibrant, and diverse community 
lifestyle and thriving local business economy 
within a high quality built and natural 
environment.”  

 
This project is aligned to the key area of Environmental Sustainability as follows:  
 
The key objective: 

Reduce the impact of adverse impacts of climate change. 
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With key strategy: 

Pursue energy efficient lighting, water and power-saving technologies, and continue 
to work with the community to assist residents to reduce their utility costs. 

 
4.3 City of Bayswater  

The Re-energising Perth’s Eastern Region project is aligned with the City of Bayswater’s 
Strategic Community Plan 2013 - 2023 and Corporate Business Plan 2013 - 2017. The City’s 
Strategic Community Plan 2013-2023 vision is: 
 

… We have strong leadership, which addresses the sustainability challenges of the 
future and meets the needs of our changing society.  

 
The City’s Corporate Business Plan 2013-2017 vision is:  

A quality lifestyle in a sustainable environment.  
 
The project aligns with the above plans through the 
following aspiration: 
 
Our Natural Environment:  We conserve and manage our 
natural environment, which makes the City of Bayswater a 
great place and we live in a sustainable way to protect our 
environment for future generations.  
 

The key outcomes: 
 N2 A community which lives in a sustainable way 

N3 Reduce the City’s carbon footprint.  
 
With the strategies: 

N2.1 Promote the reduction of water and energy use to the community 
N2.2 Preserve and protect air quality 
N2.3 Encourage the community to have sustainable lifestyles  
N3.1 Reduce the city’s water and energy use 
N3.2 Provide leadership in the delivery of sustainability initiatives.  

 
4.4 Shire of Mundaring  

The Re-energising Perth’s Eastern Region project is aligned with the Shire’s Corporate 
Business Plan 2013/14 – 2016/17 and Strategic Community Plan 2013 to 2023 vision: 
 

‘Connecting community and environment’ 
 
This project also aligns with the Shire’s Environmental Management Plan 2012-2022 (EMP) 
vision: 
 

‘To establish a sustainable Shire that demonstrates our corporate and community 
commitment to the environment and reflects our responsibility to its natural assets for 
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future generations. The Shire strives to be 
a leader in local government sustainability 
and environmental management.’  

 
The project links with the Shire’s EMP through the 
following: 
 
Key Focus Area 
 1 – Atmosphere and Climate Change 
 4 – Human Impact 
 
Key objectives 

1.1 Reduce the greenhouse gas emissions resulting from Shire’s operations and 
activities.  

1.2 Investigate the use of alternative transport modes within the Shire.  
1.3 Ensure the Shire is ready and able to adapt to expected climate change impacts.  
1.4 Improve air quality within the Shire.  
1.5 Increase uptake in renewable energy within the Shire. 
4.2 To educate the community about environmental issues and positive 

environmental behaviours 
 
Other strategic links include Local Climate Change Adaptation Action Plans for the Town of 
Bassendean, City of Bayswater and Shire of Mundaring which highlight greenhouse gas 
emissions reduction, efficiency and community actions. 
 

5 PROJECT OBJECTIVES 

The Community Energy Efficiency Program (CEEP) was a merit-based grant program 
established by the Australian Government to provide matched funding to local councils and 
non-profit community organisations to undertake energy efficiency upgrades and retrofits to 
council and community-use buildings, facilities and lighting. 
 
The objectives of CEEP are to: 

• Support a range of local councils and community organisations to improve the energy 
efficiency of different types of non-residential council and community use buildings, 
facilities and lighting; and 

• Demonstrate and encourage the adoption of improved energy management practices 
within councils, organisations and the broader community. 

 
The energy efficiency objectives of the project were to: 

• Improve energy efficiency and mitigate increasing operating costs associated with 
key community facilities facilities in Perth’s Eastern Region; and 

• Reduce air pollution and greenhouse gas emissions resulting from operation of key 
community facilities in Perth’s Eastern Region. 
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The demonstration and community engagement objectives of the project were to: 
• Provide showcase sites for the participating Councils to raise community awareness 

and encourage the implementation of energy efficiency amongst their residents, 
businesses and other Councils across Perth’s Eastern Region;  

• Provide demonstration sites for new and emerging energy efficiency technologies 
which will have much broader applications in the wider community; and 

• Encourage positive energy use behaviour in the community. 
 
The project objectives all directly contribute to the objectives of CEEP. 
 

6 PROJECT OUTLINE 

The Re-energising Perth’s Eastern Region project was conceived as a regional project being 
managed centrally by the EMRC with the project activities occurring at the nominated 
community facilities within the participating councils. This would enable central 
administration, reporting, communication and project management allowing the councils to 
manage their procurement and installation processes to achieve the best outcomes. 
 
From the outset, it was a complicated project, with seven activity areas across four sites in 
three separate councils. A range of energy efficiency technologies were to be implemented, 
some of which had not been used in this particular way in Perth before. 
 
Key activities of the project included: 

• Undertake initial baseline energy audits at each facility to establish baseline energy 
consumption;   

• Establish project teams and initiate project activities, including Memoranda of 
Understanding with participating councils;  

• Design retrofits and upgrades under each activity area to ensure fit-for-purpose and 
appropriate reduction of energy consumption at each facility;  

• Undertake local government procurement processes for each activity area including 
tendering, approvals and engagement of suppliers;  

• Purchase and installation of equipment and fittings for each activity area;  
• Develop promotional activities and materials including flyers, banners and stickers;  
• Promote energy efficiency in Perth’s Eastern Region including launch events at each 

facility following completion of installation works, signage, website updates, media 
releases to local newspaper, and community presentations; and  

• Undertake final energy audits of facilities on completion of the project activities to 
gauge the success of the project against the estimated benefits. 

 

7 PROJECT ENERGY EFFICIENCY ACTIVITIES 

The regional project entailed seven activity areas across four sites in three separate councils.  
 
A range of energy efficiency technologies were to be implemented, some of which had not 
been used in this particular way in Perth before, including: 

• Light Emitting Diode (LED) – a semiconductor device that converts electricity 
efficiently into light, which means that more lumens are produced per Watt of power. 



Page 12 of 48 

LED luminaires last over twice as long as conventional lighting and do not contain 
mercury, enabling them to be recycled easily. 

• Variable Speed Drives (VSDs) – are electronic control systems which enable pump or 
fan speeds to be adjusted automatically. In the past, this has been used mainly in the 
air handling field for large air conditioning systems. For aquatic centres, this 
technology means that pool pumps can be adjusted to achieve the flow of water 
required at any given time, such as slowing them overnight when the pools are not in 
use, improving efficiency and extending the life of existing pumps. 

 
Between October 2012 and September 2013, the project experienced a number of 
unforeseeable and unavoidable delays affecting progress. All seven activity areas 
experienced issues of one form or another, such as lack of responses to tenders, lack of 
product availability in Perth, fit-for-purpose technology not yet available for the aquatic 
industry, original scope not sufficient to achieve amenity, and additional time required for 
local government budget, tender and approval processes. 
 
Learnings from the delays and issues enabled a more complete understanding of project 
requirements to support positive project outcomes. With the support of the Department of 
Industry and Science, it was identified that there was a need for a Variation to the existing 
Funding Agreement and Schedules to incorporate all the proposed changes to scope, 
activities, completion dates, milestones and funding payments. The revised scopes and 
timeframes took into account local market and supply conditions for new technologies, fit-for-
purpose scopes, updated costs, and revised completion dates following local government 
approval processes. 
 
The Variation to the Funding Agreement was signed in October 2013. Variations to 
Memoranda of Understanding were also prepared and signed to ensure that the new scopes 
and schedules were clear to all participating councils. 
 
7.1 Town of Bassendean – Street Lighting on Old Per th Road 

Old Perth Road is a mixed use pedestrian and vehicle traffic main street within the Town of 
Bassendean, an urban community of approximately 14,000 residents. It is a pedestrian 
precinct with some vehicle traffic, stretching for approximately 800 metres.  
 
The Town-owned series of street lights along 
Old Perth Road East consisted of 25 x 2m 
double outreach 4.5m poles together with 3 x 
2m double outreach 6.0m poles on Old Perth 
Road West. The original luminaires on Old 
Perth Road East and West were Sylvania 
Bourke Hills. The street lights operate 
between dusk and dawn every day of the 
year providing essential street lighting for 
safety and visibility along a precinct of 
community use facilities such as the library 
and a school, council facilities, retail 
establishments and residential housing. 
 

Figure 1 - Images of original street lights
along Old Perth Road 



Page 13 of 48 

The original luminaires were inefficient 70 W high pressure sodium lamps with a total power 
of 4.7 kW and they consumed an estimated 18,816 kWh/year (based on 4,000 hours 
operation, dusk to dawn) per annum. 
 
Under the project, the existing lights were to be replaced with energy efficient 50 W LED 
luminaires conforming to AS/NZS 1158 Category P3. The existing fuses in the pole bases 
were also to be replaced with combination circuit breaker/RCD combinations to reduce 
control gear losses. 
 
The retrofit of this series of street lights was estimated to:  

• Reduce the power consumption to 2.8 kW; 
• Reduce the energy consumption by 7,616 kWh per annum to 11,200 kWh; and 
• Improve energy efficiency by 40%. 

 
On the advice of the consulting firm contracted to undertake the design work, the Town of 
Bassendean went out to tender to the WA Local Government Association (WALGA) 
preferred supplier panel for LED for works including specified luminaires. This resulted in a 
lack of tender submissions as the companies approached make and/or supply their own 
brand of LED luminaires and so could not comply with the tender specifications. The Town 
then re-ran the tender to a larger field of possible suppliers including electrical contractors, 
but no tenders received were compliant. Suppliers approached for feedback advised that the 
luminaire specified was no longer available for supply.  
 
Town of Bassendean reviewed the best way to achieve their activities in consultation with 
their electrical contractor and decided to go to market for supply only of the LED luminaires, 
with the electrical contractor to undertake the installation and wiring upgrade. 
 
The WALGA LED supplier panel was approached for supply only of the specified LED street 
light bulbs with Sylvania being chosen. Sylvania then advised that as Perth is such a small 
market for LED street lighting, the bulbs would need to be brought in from the eastern states, 
which delayed the installation phase by a further 6 weeks.  
 
A further complication to the installation phase was the delay in approval from the electricity 
provider/network operator, Western Power, to access the necessary electrical junctions to 
undertake the work. 
 

Having overcome the tendering, product and 
approval issues, the Town’s electrical contractor 
was able to install the new LED lamps on the 
existing poles without further complication, 
enabling the project to finish on time and under 
budget. 
 
The learnings from this project will be invaluable 
to other local governments in Perth wishing to 
undertake similar retrofits of council-owned street 
lighting. 
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7.2 City of Bayswater – Bayswater Public Library 

The Bayswater Public Library is one of four main 
branch libraries which service over 56,000 
residents in the City of Bayswater. The Library is 
located at 25 King William Street, Bayswater. Open 
6 days per week, the library offers services such as 
free use of computers including internet, printing 
facilities, photocopying, children's activities, adult 
activities program, book clubs, writers' group and 
homebound books on wheels service. 
 
An energy audit of the Bayswater Library 
undertaken by Greensense Consulting in June 2011 identified that 31% of the energy 
consumption at that time was from the existing air-conditioning system, and 39% was from 
the existing lighting. The audit recommended the replacement of the old Hitachi main air 
conditioning unit used to cool/heat the Library, which appeared to have been installed in 
1986. It was assumed that a new air conditioner with inverter technology would be at least 
20% more efficient. It also proposed that the old T8 fluorescent tube lighting be replaced with 
more efficient T5 fluorescent tube lighting. 
 
From an initial quote based on an inspection of the site by the City's previous air-conditioning 
contractor, the project proposed to: 

Supply and install 4 x 12.1 kW Daikin (FHQ125) under ceiling systems  
Supply and install 2 x 9.4 kW Daikin (FTXS100J) wall splits  
Supply and install fresh air fan as per Australian standards (fan tech CS500)  
Supply and install centralised controller for all Daikin units 
Modify and utilise existing packaged unit ductwork for fresh air fan  
Modify existing mechanical switch board for new a/c systems  
Decommission existing wall splits on level 2, remove old units from site  
Decommission existing packaged Hitachi unit.  

 
The estimated cost for the original project scope was $58,000.  
 
Following investigation into the newer energy efficient LED lighting technologies available, it 
was proposed that a lighting retrofit be undertaken to replace the existing T8’s (36W 
fluorescent tubes) and all other appropriate existing lighting with equivalent LED products to 
achieve maximum energy efficiency and product life, such as retrofitting 170 x T8 fluorescent 
tubes (36W tubes with 12W ballast) with 15W LED tubes (no ballast required). 
 
The retrofits were estimated to:  

• Reduce energy consumption at the Library by 20,032 kWh per annum; and  
• Improve overall energy efficiency by 30% (20% for the air conditioning and 60% for 

the lighting). 
 
A number of issues presented themselves during the activities for this facility. 
 
Regarding the air conditioning upgrade, during the design phase a consultant was contracted 
to develop a technical report for the specifications and installation for the original split system 
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scope. Detailed analysis of the airflow within the library showed that the split systems were 
likely to cause unacceptable temperature variability within the library and that the original 
scope was not suitable for the size and shape of the space needing to be air conditioned. 
Following investigation into the most appropriate system for the facility and the most efficient 
use of existing infrastructure, it was recommended that a new roof top air handling unit and 
ductwork be installed. The estimated cost of the amended project was $110,000.  
 
Due to the increase in scope and costs, additional budget approval from Bayswater Council 
was required, which led to a delay in tender processes. A report was prepared for Council 
requesting a decision on the way forward for the project. Council approved the change in 
scope and increase in funds and allocated an additional $52,000 to complete the project. 
 
From the new design, the air conditioning upgrade new scope proposed to: 

Replace old main air conditioning unit at Bayswater Public Library, King William 
Street, Bayswater, with new air conditioner system including:  
- Supply and install Air Handling Unit Temperzone Model Rooftop Packaged Unit 
- Supply and install new internal (600mm) rigid spiral ductwork (approx. 10m) 
- Supply and install external ductwork c/w Solar Shade Top Hats, branch ducts and 
volume control motorised dampers (economy cycle), filter plenum, relief air duct 
- Supply and install Maxim Mechanical Control Panel housed in weatherproof 
enclosure c/w control cabling to AHU, motorised dampers as necessary to suit 
economy cycle operation 
- Relocation of Distribution Board as necessary to accommodate spatial constraints 
and provision of new power supply to Mechanical Control Panel and Air Handling Unit 
- Builders works including penetration (for new mezzanine ductwork), structural 
support (including vibration isolation mounts if required) and safe access 
- Programming, testing, commissioning and evaluation 
- Decommission existing Rooftop Packaged unit and associated ductwork up to wall, 
including correct disposal of all material in accordance applicable Local, State, 
Territory and Commonwealth legislation including codes and policies 

 
The scope of works for the LED lighting retrofit for the original grant submission was provided 
by a WALGA preferred LED supplier and was based on the direct one-to-one replacement of 
the library’s existing lighting with an LED equivalent on an inspection of the site. 
 

In actioning the installation of LED lighting at the 
Bayswater Library, officers sought a separate 
consultant to develop a technical report for the 
installation and specifications. The consultant was 
not up to speed with new LED technologies or 
products and offered a range of advice including 
that complete replacement of bulbs and fittings in a 
new configuration would be required, whereby the 
new design solutions significantly exceeded the 

original cost and scope; comparison of different design solutions, including moving from LED 
to a T5 fluorescent retrofit, or a combination of both.  
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Following discussions with the EMRC concerning the scope for the project and the expected 
energy efficiency gain, an alternative contractor was approached to provide a report showing 
whether the LED solution originally scoped would meet standards for lighting in Libraries, 
within the existing budget. This report was provided showing that expected lux levels would 
meet or exceed required standards and the project moved forward under a slightly amended 
scope detailing the retrofit in more detail.  
 
New scope: 

Replace 161 T8 lights with 161 equivalent LED lights, replace 6 CFL lights with 
equivalent LED lights, replace 4 incandescent lights with LED equivalent lights, replace 
3 exit signs with equivalent LED exit signs, and replace the 1000W metal halide flood 
light with 100-140W LED lighting, including correct disposal of lights in accordance with 
applicable Local, State, Territory and Commonwealth legislation including codes and 
policies. 

 
Some further delay was experienced due to uncertain market and supply conditions locally, 
however the project still met timeframes. The installation of the lighting was completed in 
September 2013 by Perth company Cable Logic, under budget. 
 
7.3 City of Bayswater – Bayswater Waves Aquatic Cen tre 

Bayswater Waves on Broun Avenue, Maylands, is the City of Bayswater’s major recreational 
aquatic centre, operating all year round, 7 days per week, with an estimated 1.1 million 
visitors per year. Bayswater Waves has Western Australia’s only wave pool, six heated 
swimming pools, a spa, sauna and steam room. The facility boasts a creche, café and 
special-use areas which can hold birthday parties and other community events such as 
swim-in movie nights and workshops. 
 
Bayswater Waves offers more than 200 swimming 
lessons a week for people of all ages and abilities 
through the Bayswater Waves Swim School. The 
facility hosts swim squads, school groups, carnivals, 
Vacation and Education Department swimming as 
well as general swimmers, with early opening and 
late closing times to accommodate community 
needs. 
 
Also on-site is a double-storey Bayswater Waves Health Club, with resistance equipment 
and computerised exercise machines. 40 - 60 group fitness classes are held per week, as 
well as offering personal training, weight training and massage facilities. 
 
Bayswater Waves has 23 pool pump systems which use a significant proportion of the total 
energy consumed on site. The pump systems at Bayswater Waves are older, relatively 
inefficient systems that regulate the flow of water while the speed of the motor itself remains 
unchanged.  
 
The project proposed a retrofit of a new Variable Speed Drive (VSD) to each pump, which 
save energy by enabling operators to automatically reduce motor output on each pump to 
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appropriate speeds to maintain an appropriate flow of water, such as slowing them overnight 
when the pools are not in use.  
 
It was estimated that the retrofit of VSDs to the pump systems would reduce energy 
consumption of the pool pump systems by approximately 36%. 
 
At Bayswater Waves, it was also proposed to retrofit all appropriate existing lighting with 
equivalent LED products to achieve maximum energy efficiency and product life. It was 
estimated that lighting was approximately 10% of total electricity usage for the facility. A 
provisional count of lighting products based on lighting plans was made which revealed a 
total of 1,188 lighting fixtures. The projected energy efficiency gain of retrofitting equivalent 
LED products is at least 60% on the current fittings, which equates to a saving of 183,842 
kWh per annum. 
 
The retrofits were estimated to:  

• Reduce energy consumption at Bayswater Waves by 1,286,892 kWh per annum; and  
• Improve overall energy efficiency by 42%. 

 
On consultation with industry, it was determined that not every pump system would be 
suitable for a VSD retrofit. Some pump systems need to be run at a constant speed, and 
others are too small to receive any benefit.  
 
A revised scope was developed: 

Install VSDS to each appropriate pump (15 - 
20 pool pump systems) to reduce motor 
output on each pump to appropriate speeds 
to maintain the regular flow of water without 
compromising circulation flow rates whilst 
optimising the energy efficiency outcome. 

 
Tendering processes were managed such that the contractors were able to make 
submissions as to which systems they believed would benefit from the VSD retrofit. 
Contractors were also asked to train staff to ensure that optimal settings could be set for 
each season. 
 
The installation of VSDs on 17 separate pool pump systems was completed in January 2014 
with fine tuning of the settings continuing to May 2014, as the different schedules needed 
time to be able to establish whether they met circulation requirements as well as efficiency 
objectives. The installation was undertaken by local Bayswater company AMS Service and 
Maintenance Pty Ltd. 
 
Following consultation with contractors, it was determined that not all lighting fixtures would 
be suitable for a LED replacement. Particularly over the main indoor pools, LED products 
were not yet available for the aquatic industry to meet indoor pool safety requirements whilst 
withstanding the acid atmosphere induced by the chlorine. Other, external LED lighting was 
not in a suitable format to retrofit to existing infrastructure and still meet aquatic centre safety 
standards for pool lighting. 
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A revised scope was developed: 
Replace up to 1,016 lighting fixtures with appropriate LEDs to meet relevant lighting 
standards consistent with assessed energy efficiency outcomes for the project. This 
includes replacing internal lighting in pool areas; spa and hydrotherapy areas; health 
centre areas; administration areas; and general areas; and may include replacing 
external lighting in pool areas; and building security lighting, as appropriate, and 
correct disposal of lights in accordance with applicable Local, State, Territory and 
Commonwealth legislation including codes and policies. 

 
The LED lighting upgrade was completed in May 2014 by Perth company MMJ Electrical Pty 
Ltd. Approximately 860 fluorescent tubes, compact fluorescent downlights, and metal halide 
downlights throughout the foyer, multi-purpose area, health club, café and change rooms 
were replaced by LED equivalents, using scaffolding to reach the high ceiling lights. 
 
Following the acceptance of revised scopes for the Bayswater Waves retrofits, projected 
energy efficiency gains were estimated to:  

• Reduce energy consumption at Bayswater Waves by 372,952 kWh per annum; and  
• Improve overall energy efficiency by 14.7%. 

 
7.4 Shire of Mundaring – Bilgoman Aquatic Centre 

The Bilgoman Aquatic Centre is the major aquatic facility for the Shire of Mundaring, and 
operates on a six-monthly basis from the last week of October until the first week of April 
each year (approximately 160 days over summer). Bilgoman Aquatic offers swimming 
lessons for people of all ages and abilities through 
the open season. The facility receives around 
90,000 visitors per year and hosts swim squads, 
school groups, carnivals, Vacation and Education 
Department swimming as well as general swimmers. 
 
The original Bilgoman Aquatic facility had a 50 metre 
heated Olympic Pool; two small toddler splash 
pools; full change facilities; a kiosk; and shaded 
grassed areas. 
 
Following announcement of the funding success, the Shire of Mundaring required Council 
approval to move forward the capital works budget for Bilgoman Aquatic as the energy 
efficiency components formed only part of a much larger upgrade which then had to be 
moved forward to meet new Health Regulations. Due to timing of Council meetings, budget 
approval delayed design and procurement processes. 
 
As part of the original funding application, it was 
noted that Bilgoman Aquatic Centre had four 
existing pump systems, which collectively used an 
estimated 92,642 kWh/year. They were extremely 
old, inefficient systems that regulated the flow of 
water while the speed of the motor itself remained 
unchanged.  
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The project proposed to upgrade the two main pumps, the solar and heater pumps and the 
chlorine gas pump to newer, more efficient models. It was assumed that newer plant systems 
would be at least 20% more efficient than the older technology. It was also proposed to 
install a new Variable Speed Drive (VSD) to each pump, to save energy by automatically 
reducing motor output on each pump to appropriate speeds to maintain an appropriate flow 
of water, such as slowing them overnight when the pools are not in use. 
 
It was estimated that the upgrade of plant and the retrofit of VSDs to the pump systems 
would reduce electricity consumption in the facility by approximately 44%, which equated to 
64,044 kWh per annum. 
 
Also in the original application, it was stated that the existing 20 year old solar pool water 
heating system required upgrading to a newer, more efficient model. The gas usage to boost 
the original solar pool water heating system was estimated at 1,599 GJ during its operating 
season (October – March). 
 
The project proposed to replace the old solar pool water heating system with new solar 
panels which would reduce the reliance on the gas booster to maintain temperature levels, 
particularly overnight. The energy efficiency gain of the new system was estimated at 82%, 
which equates to a seasonal energy reduction of 1,313 GJ (364,719 kWh). 
 
In the original funding application, it was stated that the retrofits were estimated to:  

• Reduce energy consumption at Bilgoman Aquatic by 428,763 kWh per annum; and  
• Improve overall energy efficiency by 78.4%. 

 
A baseline energy audit undertaken prior to the beginning of efficiency works in October 
2013, but after the Variation was completed, identified that in the 2012/2013 financial year, 
the Centre used approximately 125,873 units (kW) of grid electricity at a cost of $35,728 and 
38,087 litres of liquefied petroleum gas (LPG) usage cost of $25,287. This equated to a total 
combined energy use of 397,990 kWh over the year, substantially less than the original 
funding application calculation. 
 
There were a number of factors which contributed to the original over-estimation, including: 

• LPG is delivered to storage tanks on site and some reserves are carried over from 
one swimming season to the next so delivery volumes may differ slightly from actual 
use during the year;  

• There was a problem with the initial gas energy and emissions calculations in the 
original funding application, which incorrectly assumed the same factors for LGP in a 
storage tank that would be used for natural gas in a pipeline;  

• The original funding application did not take into account that the gas boiler used to 
support the old solar heating system was not being used to maintain the temperature 
to the full 26° Celsius as the Centre’s budget for expenditure on gas and electricity 
was capped, so the pool was not able to be maintained at that temperature on all 
days; and  

• The original calculation projected that 90% of the overall electricity use would be from 
the pumps, but the energy audit data revealed that only 72% of the electricity use was 
from the pumps, a lower percentage than expected.  
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The revised calculation taking into account the lower baseline energy use and lower 
percentage of energy use from the pool pumps indicated that the retrofits were estimated to: 

• Reduce energy consumption at Bilgoman Aquatic by 209,891 kWh per annum; and  
• Improve overall energy efficiency by not more than 52.7%. 

 
The installation of the solar pool heating system 
was completed at the end of January 2014 
following a rigorous tender process which included 
peer review.  
 
The new system consists of 150 Solartherm panels 
enclosed in anodised marine grade aluminium 
covered by hail resistant polycarbonate sheets. The 
panels are linked to two pumps to maximise the 

heat transfer from the sun to the water flowing through the system which is more efficient, 
enabling a greater volume of water to be heated and reducing the amount of gas used for 
supplementary heating. This means that a higher, steadier pool temperature can be 
maintained over the summer months. The system was designed and installed by Deluxe 
Pool Heating, who specialise in commercial and residential pool water heating systems.  
 
Initial testing of the Solartherm system indicated that the expected efficiency was not being 
achieved and rectification was undertaken which consisted of installing larger pumps to 
increase the flow of heated water. Unfortunately, this impacted on energy consumption. 
 
Two main pumps, the solar and heater pumps and the chlorine gas pump were upgraded to 
newer, more efficient models and VSDs were installed on the two main pumps during the 
closed season from April to October 2014 as part of the major upgrade works at Bilgoman 
being managed by Commercial Aquatics Australia.  
 
The old swimming pool was decommissioned and demolished and a new aquatic facility 

designed and constructed. The concrete pool has 
been replaced with a pool that has a tiled finished 
surface. As a result of these works, the surface 
area of the swimming pools has also increased 
slightly as the new facility is provided with a 
disabled access ramp and the two smaller leisure 
pools have been replaced with a larger, single 
leisure pool. Upgrades were also undertaken to the 
sheds housing the plant and filtration systems. 
 

Installation activities over the closed season were only slightly delayed by a combination of 
bad weather and water filtration/circulation testing, with the facility reopening officially on 
28 November 2014, having partially opened approximately 3 weeks earlier to ensure full 
operational capacity. 
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8 PROJECT DEMONSTRATION AND COMMUNICATIONS 
ACTIVITIES 

The communication and engagement objectives for the project were to: 
• Increase awareness within Perth Eastern Region of the Community Energy Efficiency 

Program and the energy efficiency initiatives undertaken by EMRC’s participating 
member councils within the Program;  

• Demonstrate leadership in the area of energy efficiency;  
• Maximise the number of people who experience the local demonstration projects; 
• Provide meaningful, educational and learning opportunities related to the local 

demonstration projects;  
• Increase the understanding and knowledge in the community of how to use energy 

appropriately and the range of energy efficient technologies available; and 
• Encourage positive energy use behaviour. 

 
Sharing of the outcomes and lesson learned was to be facilitated through a number of 
communication mediums. These actions included: 

• Media and Publicity – media releases, newsletters and articles giving detail of the 
project’s progression. 

• Websites – project progress provided on EMRC and member council websites. 
• Promotional flyers and displays – with information on the project available at the 

respective demonstration sites and within member council administration buildings 
and libraries.  

• Signage – as most of the sites are located on high traffic areas, signage developed 
and put on display outside of the facility to promote the project. 

• Launches – a public launch event held for each site.  
• Presentations/briefings – to community and relevant groups, such as schools. 

 
8.1 Media and publicity 

Media and publicity activities included media releases and newsletter articles giving detail of 
the project’s progression. These activities were aimed at all levels of stakeholders, from 
participating councils and EMRC staff through to external parties and members of the public 
interested in energy efficiency and environmental activities being undertaken in local 
government. 
 
Articles published included: 

• Bassendean Briefings 87 – Old Perth Road and West Road Street Lighting Upgrade - 
August 2012 

• Greenpage Newsletter - Re-energising Perth’s Eastern Region - May 2013 
• WALGA Eco News - Upgrade to LED Street Lighting in the Town of Bassendean – 

June 2013 
• EMRC Newsletter - Re-energising Perth’s Eastern Region – December 2013 
• EMRC Newsletter - Bayswater Library Energy Efficiency Event - January 2014 
• WALGA Eco News - Bayswater Library CEEP launch - January 2014 
• Greenpage Newsletter - Bilgoman energy efficiency upgrades - January 2014  
• Shire of Mundaring Website News - Bilgoman Aquatic Centre Upgrades - February 

2014  
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• City of Bayswater website - Bayswater Waves energy efficiency retrofits - May 2014 
• EMRC Newsletter - Bayswater Waves Energy Efficiency Launch Event - August 2014 
• EMRC Newsletter - Bilgoman Aquatic Centre upgrade completes installations for 

CEEP Program - November 2014 
• EMRC Newsletter - Re-energising Perth’s Eastern Region project wrap - May 2015. 

 
Launch event invitations were also sent to key stakeholders as well as local residents for 
each facility promoting the project. Invites were also sent to local community groups, schools 
and senior citizen’s centres as well as being placed prominently in administration buildings, 
civic centres, libraries and other council buildings. 
 
8.2 Websites 

The EMRC corporate website was updated on a regular basis with information relating to the 
project’s progression.  
www.emrc.org.au/re-energising.html  
 
EMRC newsletter items regarding the project also appeared on the corporate website 
landing page. 
www.emrc.org.au/ 
 
The EMRC provided regular updates to the participating councils to include in their regular 
news items. 
www.bassendean.wa.gov.au   
www.bassendean.wa.gov.au/2_news_events/news.html  
www.bayswater.wa.gov.au   
www.bayswater.wa.gov.au/council/news  
www.mundaring.wa.gov.au 
www.mundaring.wa.gov.au/Pages/E-Newsletter.aspx   
 
City of Bayswater and Shire of Mundaring also have Facebook accounts which are regularly 
updated to include information and upcoming events, such as the community launch 
presentations and workshops. 
https://www.facebook.com/pages/City-of-Bayswater/163245248662  
https://www.facebook.com/pages/Shire-of-Mundaring/285443364337 
 
8.3 Promotional materials 

Promotional materials were developed with a key overarching design theme for  
‘Re-energising Perth’s Eastern Region’ incorporating waves from the water of two of the sites 
as well as ‘hot’, bright colours symbolising light and energy.  
 
Materials produced included: 

• Stickers (Figure 2) 
• Magnets (Figure 3) 
• Banners (Figure 4) 
• Information flyers for each facility 
• Invitations to events 

 Figure 2 - Sticker design 
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Magnet 
The design of the magnet was based on Community Based Social Marketing principles 
developed by Doug McKenzie-Mohr using the strategy of prompts: remembering to act. The 
magnet included three short behaviours to employ at home to be energy efficient. 
 
Pledge 
Based on Community Based Social Marketing principles developed by Doug McKenzie-
Mohr, using the strategy of commitment: from good intentions to action, a promotion was 
undertaken at each event for members of the public to sign a pledge to undertake energy 
efficiency activities at home and go into a draw, the winner receiving a piece of energy 
saving equipment to assist their energy reduction activities (Figure 5). 
 

 

 
 

 

 
  

Figure 3 - Magnet design 

Figure 5 - Pledge design 

Figure 4 - Banner design  
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8.4 Signage 

Signage was developed for each facility to highlight 
the project and acknowledge the funding received. 
Depending on the facility, signage was either multiple 
small signs attached to existing poles (Street lighting 
along Old Perth Road in Bassendean), free standing 
(Bayswater Library, Figure 6), fixed to the facility 
(Bayswater Waves) or portable (Bilgoman Aquatic).  

 
 
 
 
 
Temporary signage was also produced to go on the 
scaffolding at Bayswater Waves during the LED 
installation to alert patrons to the efficiency works 
being undertaken (Figure 7). 
 
 
 

8.5 Launches at facilties 

Launch events were held at each of the facilities to promote the project and included a 
community presentation to promote energy efficiency activities which can be undertaken at 
home.  
 
A promotion was undertaken at each event for participants to sign a pledge to undertake 
energy efficiency activities at home and go into a draw. One pledge was drawn at each event 
to receive a piece of energy saving equipment to assist their energy reduction activities. 
 
Information flyers, stickers and magnets for the Re-energising Perth’s Eastern Region project 
were handed out at each event with a stall also providing information regarding energy 
efficiency and other sustainability initiatives for the community to undertake in their own 
homes. 
 
Town of Bassendean – Street Lighting on Old Perth R oad  
 
The Town of Bassendean launched its street lighting retrofit at the Bassendean Library 
building on 17 December 2013, including a presentation from the LED supplier, Sylvania 
Lighting, on the benefits of the technology. The Town has installed street signage along Old 
Perth Road to promote the project. Information flyers, stickers and magnets for the Re-
energising Perth’s Eastern Region project were left with library staff to be made available to 
residents. 

 

Figure 6 - Sign at Bayswater Library  

Figure 7 - Sign at Bayswater Waves 
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In December 2013, a stall was held as part of the 
Bassendean Twilight Markets to showcase energy 
efficiency technologies available to the public (Figure 
8). Information flyers, stickers and magnets for the 
Re-energising Perth’s Eastern Region project were 
handed out and the stall also provided information 
regarding energy efficiency and other sustainability 
initiatives for the community to undertake in their 
own homes.  
 
A promotion was undertaken at the stall for members 
of the public to sign a pledge and go into a draw. The 
winner received two LED light bulbs to assist their 

energy reduction activities. Feedback from the stall on the night was very positive. 
 
City of Bayswater – Bayswater Public Library  
 
The upgrades at the Bayswater Public Library were officially launched by City of Bayswater 
Mayor Sylvan Albert on 22 January 2014 (Figure 9). The launch included a community 
presentation on reducing energy consumption and power bills by sustainability expert Chris 
Ferreira of the Forever Project. 
 
At the project launch event, Chris Ferreira spoke 
to over 20 community members about how 
energy savings could be achieved at home to 
cut power bills. Mr Ferreira explained how 
simple measures such as considering your 
home’s orientation, insulation and garden design 
could make a big difference to your home’s year 
round comfort. LED lighting for the home, 
efficient water heating and better use of air 
conditioning was also discussed. The event 
concluded with a tour of Bayswater Library’s 
energy efficiency retrofits. 
 
Five participants at the event received a voucher for a home energy audit from Environment 
House to help them reduce energy consumption at home. 
 
City of Bayswater – Bayswater Waves Aquatic Centre  
 
A community project launch event was held at the Bayswater Waves Aquatic Centre on 
6 August 2014 to celebrate the completion of energy efficiency retrofits at the centre. 
 
At the community event, Chris Ferreira, director of the Forever Project, spoke to over 15 
community members about how energy savings could be achieved at home to cut power bills 
(Figure 10). Mr Ferreira explained how simple measures such as considering your home’s 
orientation, insulation and garden design could make a big difference to your home’s year 
round comfort. LED lighting for the home, efficient water heating and air conditioning was 

Figure 8 - EMRC staff at Bassendean 
Twilight Markets 

Figure 9 - Mayor Sylvan Albert addressing 
community members at Bayswater Senior 
Citizens Centre next to the Library 
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also discussed, with a representative from 
Environment House on hand to answer 
questions. The event concluded with a tour of 
Bayswater Waves’ energy efficiency retrofits. 
 
Five participants at the event received a voucher 
for a home energy audit from Environment 
House to help them reduce energy consumption 
at home. 
 
City of Bayswater also ran three community workshops in October and November 2014 
focussed on energy efficiency for residents. The workshops were run by Environment House, 
EMRC and the Alternative Technology Association and covered many aspects of achieving 
energy efficiency at home, including LED lighting, better use of air conditioning, pool pump 
efficiency, reducing stand-by power consumption and only installing solar PV after improving 
energy efficiency to maximise cost/benefit. 
 
One participant at each workshop received a voucher for a home energy audit from 
Environment House to help them reduce energy consumption at home.  
 
Shire of Mundaring – Bilgoman Aquatic Centre  
 

On 28 November 2014, the final Community 
Energy Efficiency Program project, upgrading 
plant and installing Variable Speed Drive systems 
on the pool pumps at Bilgoman Aquatic Centre in 
the Shire of Mundaring, was officially launched in 
conjunction with the completion of their major 
works.  
 
Mr Gene McGlynn, Senior Executive for the 
Community Energy Efficiency Program with the 
Department of Industry, was on hand to celebrate 
the milestone with the Shire of Mundaring, 

EMRC, project partners, contractors, industry 
members and special guests (Figure 11). 
Presentations included information on the 
activities undertaken and outcomes achieved. All 
guests were invited to join a tour of Bilgoman 
Aquatic’s energy efficiency upgrades. 
 

A community ‘family fun day’ was held on 29 November 2014 to launch the upgrade of the 
facility to the public. Over 150 information flyers, 150 stickers and 150 magnets for the Re-
energising Perth’s Eastern Region project were available for the public, and all were taken on 
the day. 
 
  

Figure 10 - Chris Ferreira presenting to 
community members at Bayswater Waves 

Figure 11 – Shire of Mundaring Councillor 
Darrell Jones, EMRC CEO Peter Schneider, 
EMRC Deputy Chair Councillor Janet Powell, 
Department of Industry Senior Executive 
Gene McGlynn, Shire of Mundaring CEO 
Jonathon Throssell, Shire of Mundaring 
Leisure Facilities Manager Kirk Kitchen 
with Bilgoman Aquatic Centre Manag er 
Chris Blankley 
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9 OUTCOMES AND BENEFITS OF THE PROJECT 

Expected outcomes and benefits at the individual facilities in this regional project included: 
 

• Town of Bassendean - Street Lighting on Old Perth Road:  
o Improved visibility and safety, and substantially reduced energy consumption, 

operating costs and maintenance requirements from implementation of an 
energy efficient LED lighting retrofit for Council-owned street lighting in mixed 
use precinct on Old Perth Road. 

 
• City of Bayswater – Bayswater Library:  

o Reduced energy consumption, improved amenity, improved reading comfort 
levels, reduced operating costs and reduced maintenance requirements from 
implementation of energy efficient LED lighting retrofit to internal lighting;  

o Improved amenity, better air movement and comfort levels with lower 
temperature variability, reduced operating costs and reduced maintenance 
requirements from implementation of energy efficient upgrade to air-
conditioning system. 

 
• City of Bayswater – Bayswater Waves Aquatic Centre:  

o Improved efficiency and reduced operating costs of existing pool pump 
systems and extended life of the current pump systems from the retrofit of 
Variable Speed Drive Systems; plus  

o Reduced energy consumption, improved amenity, improved visibility for safety 
in the indoor pools, improved water circulation, reduced operating costs and 
reduced maintenance requirements, including decreased maintenance time 
meaning fewer days when parts of the facility are closed to the public, from 
energy efficient LED lighting retrofit to internal and external lighting.  

 
• Shire of Mundaring - Bilgoman Aquatic Centre:  

o Capital expenditure brought forward to undertake the major upgrade of 
Bilgoman Aquatic Centre in 2014 due the availability of the funding;  

o Improved efficiency and amenity from upgrade of plant and equipment 
systems, including new pumps, with extended life of pool pumps from 
installation of Variable Speed Drive Systems on pumps;  

o Improved amenity for the community with significantly improved comfort for 
patrons from the higher, steadier pool temperature, which is also likely to 
increase the number of visitors, and substantially reduced energy 
consumption, reduced operating costs and reduced maintenance 
requirements from upgrade of solar pool water heating system;  

o Improved amenity and health outcomes, including slightly larger pools and 
disabled access ramp; and 

o Reduced water consumption from the major upgrade as the old pool required 
draining every three years so that the walls could be repainted. 
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9.1 Energy efficiency outcomes 

The energy efficiency and cost savings improvements estimated in the original project plan 
across the four facilities were to: 

• Reduce energy consumption by 1,637,084 kWh per annum; 
• Reduce greenhouse gas emissions by 1,120 tonnes CO2-e per annum;  
• Improve energy efficiency by an average of 47.6% from baseline; and 
• Save participating councils around $231,800 in energy costs. 

 
The energy efficiency and cost savings improvements forecast across the four facilities 
following the Variation to the Funding Agreement which included new scopes were to: 

• Reduce energy consumption by 832,317 kWh per annum; 
• Reduce greenhouse gas emissions by 460 tonnes CO2-e per annum;  
• Improve energy efficiency by an average of 41.2% from baseline; and 
• Save participating councils around $128,300 in energy costs. 

 
The Re-energising Perth’s Eastern Region project audit reports indicated that energy 
efficiency and cost savings improvements achieved across the four facilities were that: 

• Energy consumption reduced by 829,791 kilowatt-hours (or the equivalent of the 
annual consumption of 134 average Perth households using 17 units per day);  

• Greenhouse gas emissions reduced by 552 tonnes CO2-e;  
• Energy efficiency improvement is an average of 40.7% from baseline; and  
• There is an annual energy cost saving of $133,450 to the participating councils on 

current energy prices. 
 
The project did not meet the overall projected energy efficiency improvements from the 
original project plan, but came very close to meeting the revised projections following the 
Variation to the Funding Agreement.  
 
The project did achieve significant amenity improvements for the community. These 
outcomes confirm that the work undertaken to ensure that:  

• design of installations was fit-for-purpose and would meet project objectives;  
• changes to scope and timelines was communicated appropriately; and  
• the Variation was prepared and executed in a timely manner, 

was very important to the overall success of the project. 
 
Individual energy efficiency targets are discussed under each facility. 
 
Town of Bassendean – Street Lighting on Old Perth R oad 

The Town of Bassendean upgraded street lighting 
on Old Perth Road with LED luminaires at the end 
of June 2013.  
 
The street lighting of Old Perth Road has been 
upgraded to AS/NZS 1158 Category P3. The 
upgrade involved the replacement of 56 old-style 
70 Watt (W) high pressure sodium lamps on Old 
Perth Road from the train station to West Road 
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with energy efficient 25 W Sylvania ‘StreetLED’ LED luminaires fitted to the 4.5 m poles and 
60 W Sylvania ‘Paleo’ LED luminaires fitted to the 6 m poles, as well as an upgrade to the 
wiring and control gear to reduce energy losses. 
 
The LED retrofit of this series of street lights has:  

• Reduced the energy consumption by 11,660 
kWh per annum; and 

• Improved energy efficiency by 62%.  
 
Other benefits of the retrofit include: 

• Reduction in greenhouse gas emissions of 8.9 tonnes CO2-e per annum;  
• Lower electricity costs of around $2,790 per annum;  
• Lower maintenance costs of around $4,480 per annum; and  
• Better lighting with improved visibility for the safety and security of the community.  

 
City of Bayswater – Bayswater Public Library 

The City of Bayswater retrofitted internal lighting 
with LED globes and upgraded the air conditioning 
system with a new, efficient model at the 
Bayswater Public Library during late 2013. The 
outcomes have included energy savings, 
decreased maintenance costs, reduction in 
greenhouse gas emissions, lower electricity costs, 
better lighting for the community using the library 
and higher comfort levels throughout the year. 
 
As part of the lighting retrofit, 181 fluorescent tubes, compact fluorescent globes, 
incandescent globes and a metal halide floodlight were replaced with equivalent LED 
luminaires. The installation of the lighting was completed in September 2013 by Perth 
company Cable Logic. 
 
The new air conditioning system is a more efficient model which includes an economy cycle 
and uses a smaller amount of energy to circulate a greater volume of conditioned air, 
increasing air quality and the level of comfort. The installation of the new air conditioning 
system was completed in December 2013 by KD Aire. 
 
In February 2015, a final energy audit undertaken by Carbon Neutral has shown that the 
retrofits have: 

• Reduced energy consumption by 25,614 kWh; and 
• Improved energy efficiency by 34.7% from baseline. 

 
Other benefits of the LED retrofit and air conditioning upgrade include: 

• Reduction in greenhouse gas emissions of 23.9 tonnes CO2-e per annum;  
• Lower electricity costs of around $7,960 per annum;  
• Lower maintenance costs;  
• Better lighting with improved reading comfort levels, meeting minimum standards for 

lighting in libraries; and 
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• Better air movement and comfort levels with lower temperature variability. 
 
The energy audit noted that the new air conditioning unit installed is a larger unit than the 
replaced central system, but as a heat pump system, has a significantly larger cooling 
capacity which offers a more uniform temperature distribution throughout the Library.  
 
The LED lighting implemented in the Bayswater Library is relatively new to WA and it is 
hoped that showcasing it will support more widespread adoption in the broader community. 
 
 
City of Bayswater – Bayswater Waves Aquatic Centre 

The City of Bayswater retrofitted internal lighting with 
LED globes at the Bayswater Waves Aquatic Centre 
and retrofitted Variable Speed Drives (VSDs) to pool 
pumps during 2014.  
 
The installation of VSDs on 17 separate pool pump 
systems was completed in January 2014 with fine 
tuning of the settings continuing to May 2014. The 
installation was undertaken by local Bayswater 
company AMS Service and Maintenance Pty Ltd. 
 
The LED lighting upgrade was completed in May 2014 
by Perth company MMJ Electrical Pty Ltd. 
Approximately 860 fluorescent tubes, compact 
fluorescent downlights, and metal halide downlights 
throughout the foyer, multi-purpose area, health club, 
café and change rooms were replaced by LED 
equivalents.  
 
In May 2015, a final energy audit was undertaken by Carbon Neutral which calculates that:  

• Energy efficiency improved by around 25.3% from the lighting and pool pump 
retrofits; and  

• Electricity use from the retrofitted lights and pool pumps reduced by 645,520 kWh. 
 
Other benefits have included:  

• Reduced greenhouse gas emissions of 491 tonnes CO2-e;  
• Annual cost saving of around $108,980;  
• Decreased maintenance costs;  
• Decreased maintenance time meaning fewer days when parts of the facility are 

closed to the public; 
• Better lighting for the patrons of the facility, including the health club and creche;  
• Better lighting visibility for safety in the indoor pools; and  
• Improved water circulation. 
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VSDs allow the speed of swimming pool pump motors to be adjusted to appropriate speeds 
to suit the pool filtration requirements, which has not only improved the efficiency but also 
extended the life of the existing pool pump systems. 
 
The LED lamps installed have a rated life of 50,000 hours which is more than double that of 
fluorescent and metal halide lamps. No LED lights have needed to be replaced since the 
installation, which has significantly decreased maintenance costs. The previous lighting had 
a fail rate such that replacement needed to occur every 3 – 6 months. 
 
It should be noted that there is a difference between invoiced electricity use at Bayswater 
Waves and estimated electricity use from the audit. Invoiced electricity use has only 
decreased by 6.7% or 182,848 kWh over 12 months compared to baseline.  
 
This difference can be attributed to: 

• An increase in the use of indoor pool lighting due to the extra metal halide low bay 
lights that have been installed/repaired following the initial audit in 2012 - less than 
half were operational during the original audit;  

• Many of the original metal halide ceiling lights in the foyer and concourse being non-
operational during the original audit which have now been retrofitted;  

• Longer lamp running times, particularly the low bay and high bay high intensity 
discharge lights for the 25m, 50m and leisure pools; and  

• Some lights seen to be operating during the day such as the large external, metal 
halide floodlight near the slide. 

 
Shire of Mundaring – Bilgoman Aquatic Centre 

The Bilgoman Aquatic Centre in the Shire of Mundaring has undergone upgrades of its solar 
pool water heating, plant and pool pumps. These energy efficiency works were undertaken in 
conjunction with a much larger upgrade of the Bilgoman facility during 2014. Due the 
availability of the energy efficiency funding, capital expenditure was brought forward by the 
Shire of Mundaring to undertake the major upgrade of Bilgoman Aquatic Centre in 2014.  
 
The installation of the solar pool heating system was 
completed at the end of January 2014. The new 
system consists of 150 Solartherm panels enclosed 
in anodised marine grade aluminium covered by hail 
resistant polycarbonate sheets which are linked to 
two pumps to maximise the heat transfer from the 
sun to the water flowing through the system. 
Following system testing, the pumps were increased 
in size to achieve the forecast efficiency. 
 
The new pumps, plant and VSDs were installed during the closed season from April to 
October 2014 as part of the major upgrade works at Bilgoman being managed by 
Commercial Aquatics Australia.  
 
The old swimming pool was decommissioned and demolished and a new aquatic facility 
designed and constructed. The concrete pool has been replaced with a pool that has a tiled 
finished surface. This is expected to save water, energy and money as the old pool required 
draining every three years so that the walls could be repainted. As a result of these works, 
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the surface area of the swimming pools has also increased slightly as the new facility is 
provided with a disabled access ramp and the two smaller leisure pools have been replaced 
with a larger, single leisure pool. A leak which was causing heated pool water to be lost has 
also been rectified. Upgrades were also undertaken to the sheds housing the plant and 
filtration systems. 
 
As noted in section 7.4, the energy efficiency outcomes were revised taking into account the 
lower baseline energy use and lower percentage of energy use from the pool pumps.  
 
The revised calculation indicated that the retrofits were estimated to: 

• Reduce energy consumption at Bilgoman Aquatic by 209,891 kWh per annum; and  
• Improve overall energy efficiency by not more than 52.7%. 

 
In May 2015, a final energy audit was undertaken by Carbon Neutral to verify the savings 
achieved at Bilgoman Aquatic. In the 6 months since the completion of the upgrade:  

• Energy consumption has reduced 146,980 kW; and 
• Energy efficiency has improved by 40.9%. 

 
The energy efficiency outcomes for Bilgoman Aquatic did not meet the revised targets for a 
number of reasons:  

• The gas boiler supporting the new solar pool water heating system is now used to 
maintain the water temperature to the full 26° Celsius on all days, whereas previously 
the Centre’s budget for expenditure on gas and electricity was capped, so the pool, 
although heated, was not able to be maintained at that temperature on all days;  

• Larger solar pool water heating system pumps have needed to be installed to achieve 
the efficiency required to reduce gas use significantly;  

• The new pool facilities have been constructed and operated to meet the requirements 
of the WA Department of Health’s Code of Practice for the Design, Construction, 
Operation, Management and Maintenance of Aquatic Facilities, August 2013, which 
stipulates that new aquatic facilities must achieve water turnover rates of at least 3.5 
hours for the 50m lap pool and one hour for the leisure pool, which is more than 
double the requirements for the old pool;  

• A second pool filtration motor has needed to 
be installed to meet the increased health 
requirements; and  

• The surface area of the swimming pools has 
increased slightly as the new facility is provided with 
a disabled access ramp and the two smaller leisure 
pools have been replaced with a larger, single 
leisure pool. 
 

Other benefits from the upgrades at Bilgoman Aquatic include:  
• Reduced greenhouse gas emissions of 28.8 tonnes CO2-e;  
• Reduced energy costs of around $13,240 to the Shire;  
• Decreased maintenance costs and extended life of the pool pump systems;  
• Improved water circulation meeting new health regulations; 
• Significantly improved comfort for patrons from the higher, steadier pool temperature 

which is also likely to increase the number of visitors; and  
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• Improved health outcomes with the new 
facilities complying with the WA Department 
of Health’s Code of Practice for the Design, 
Construction, Operation, Management and 
Maintenance of Aquatic Facilities (August 
2013). 

  
As the amenity of the Bilgoman Aquatic Centre has 
significantly improved for the community and users of the pools for many years to come, as 
well as ongoing energy efficiency from the upgrades, these project activities can still be 
considered a resounding success. 
 
9.2 Demonstration and communication outcomes 

Project demonstration and communication outcomes were achieved through a range of 
activities undertaken to increase awareness of energy efficiency initiatives and technologies 
in Perth’s Eastern Region including information, events and materials designed to provide 
meaningful learning opportunities and encourage positive behaviour change for specific 
energy efficiency behaviours. 
 
Media and publicity activities included media releases and newsletter articles giving detail of 
the project’s progression. These activities were aimed at all levels of stakeholders, from 
participating councils and EMRC staff through to external parties and members of the public 
to foster engagement with energy efficiency and environmental activities being undertaken in 
local government. Newsletter coverage estimates for each newsletter are as follows: 

• Greenpage Newsletter – over 2,000 subscribers 
• WALGA Eco News – reaches all WA local governments 
• EMRC Newsletter – over 400 recipients 

 
The EMRC provided regular updates to the participating councils to include in their regular 
news items. Website coverage is aimed at: 

• Bassendean Briefings – over 14,000 residents 
• City of Bayswater Website – over 65,000 residents 
• Shire of Mundaring Website News – over 40,000 residents 

 
The EMRC’s dedicated webpage, www.emrc.org.au/re-energising.html, was able to be 
analysed using Google Analytics for the period October 1, 2013 to May 28, 2015. The line 
graph of page views (Figure 12) shows a spike in page views which coincide with newsletter 
items or community events. The total number of unique page views for the same period was 
481, with an average time on the page of 2 minutes 48 seconds, which indicates that the 
information was being read. 
 

 
Figure 12 – Line graph representing page views of R e-energising Perth's Eastern Region webpage  
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Launch event invitations were sent to key stakeholders as well as local community groups 
and senior citizen’s centres as well as being placed prominently in administration buildings, 
civic centres, libraries and other council buildings, and placed on websites and Facebook 
pages.  
 
Event participation outcomes included: 

• Bassendean launch event – attended by over 20 people, including 10 local 
community members 

• Bayswater Library launch event – attended by over 25 people, including 10 local 
community members 

• Bayswater Waves launch event – attended by 20 people, including 15 local 
community members 

• City of Bayswater ‘Preparing for Summer’ community workshop – attended by 14 
local residents 

• City of Bayswater ‘Solar PV Basics’ community workshop – attended by 18 residents 
• City of Bayswater ‘Energy Efficiency at Home’ community workshop – attended by 10 

residents 
• Bilgoman Aquatic launch event – attended by over 20 people, including project 

partners, contractors, industry members and special guests  
 
Many event participants also signed the energy efficiency pledge committing to support 
energy efficiency in their community by undertaking personal energy efficiency behaviours. 
Research has shown that agreeing to a small request, such as signing a pledge, greatly 
increased the likelihood that the person agreeing would subsequently undertake the action 
agreed to. The research indicates that the process involved is self-perception, whereby the 

act of signing subtly alters the person’s attitudes on 
that topic (McKenzie-Mohr, D, Fostering Sustainable 
Behaviour -3rd ed., pp 45-49). 
 
Other activities included stalls at facilities and 
markets with the pledge promotion and prize, 
magnets and stickers as give-aways, information 
flyers on the local facility upgrade, and displays of 
energy efficient technology available for use in the 
home, such as LED lights (Figure 13). 

 

10 BUDGET 

The EMRC received $647,420 in co-funding from the Australian Government, with  
co-contributions totalling $830,189 for the $1.47 million 'Re-energising Perth's Eastern 
Region' regional project. 
 
The EMRC was originally allocated $647,420 in co-funding from the Australian Government 
across 13 Milestones, with co-contributions to total $649,422. Each participating council was 
to contribute at least matched funding for the activities relating to their facilities with the 
EMRC contributing to administration, promotion and audit costs. 
 

Figure 13 - Stall at Bassendean 
Twilight Markets 
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The project was not achieved within budget, with all budget increases being absorbed as 
increased co-contributions by the relevant councils.  
 
As outlined previously, between October 2012 and September 2013, the project experienced 
a number of unforeseeable and unavoidable delays and issues of one form or another. A 
number of these required additional budget allocation to overcome, such as additional 
design, additional tendering or an increase to scope. 
 
It was identified that there was a need for a Variation to the existing Funding Agreement and 
Schedules to incorporate all the proposed changes to scope, Activities, Completion Dates, 
Milestones and Funding Payments. The revised scopes and timeframes took into account 
local market and supply conditions for new technologies, fit-for-purpose scopes, and revised 
completion dates following local government approval processes. 
 
10.1 Original Funding Agreement 

The budget allocation from the original Funding Agreement Schedule 2 is outlined in the 
table below: 
 
Expenditure Item   Dept. Funding   Other 

Contributions 
(cash)  

 Total Cost  
 (ex GST)  

Energy audits  $          3,000.00   $          2,616.00   $          5,616.00  

Educational activities and raising 
community awareness 

 $        15,000.00   $        18,768.00   $        33,768.00  

Administration support  $        30,732.00   $        29,348.00   $        60,080.00  

Bassendean – old Perth Street 
lighting 

      

Adapters and LED luminaires  - supply  $        30,000.00   $        31,600.00   $        61,600.00  

LED luminaires – design and 
installation 

 $          8,000.00   $          8,900.00   $        16,900.00  

Documentation, Inspection, Monitoring 
and Evaluation 

 $          7,370.00   $          4,870.00   $        12,240.00  

Bayswater Waves - Lighting        

LED luminaires – design and supply  $        70,892.00   $        70,891.00   $      141,783.00  

Installation   $        38,187.00   $        38,188.00   $        76,375.00  

Bayswater Waves - VSD for pool 
pumps 

      

Design, Supply and installation of VSD 
systems 

 $        48,014.00   $        48,016.00   $        96,030.00  

City of Bayswater - Library - Air -
Conditioning 

      

Design, Supply and installation of air-
conditioning system and decommission 
old units 

 $        29,000.00   $        29,000.00   $        58,000.00  

City of Bayswater - Library - Lighting        

Design, Supply and installation of LED 
luminaries 

 $          7,225.00   $          7,225.00   $        14,450.00  
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Expenditure Item   Dept. Funding   Other 
Contributions 
(cash)  

 Total Cost  
 (ex GST)  

Shire of Mundaring - Bilgoman 
Aquatic Centre - Upgrade of Solar 
Pool Heating System 

      

Design and removal and disposal of 
existing system 

 $          5,000.00   $          5,000.00   $        10,000.00  

Purchase equipment  $        88,250.00   $        88,250.00   $      176,500.00  

Installation   $        41,750.00   $        41,750.00   $        83,500.00  

Shire of Mundaring - Bilgoman 
Aquatic Centre - New plant and 
equipment 

      

Design, New plant and equipment  $      225,000.00   $      225,000.00   $      450,000.00  

GRAND TOTAL   $      647,420.00   $      649,422.00   $    1,296,842.00  

 
Local government budget and approval processes which needed to be adhered to 
throughout the project included: 

• reports requesting budget allocation being prepared for council approval;  
• final capital works budget allocation only being set by councils following the success 

of the grant application;  
• changes to allocated scope and budget needing additional council approval; and  
• council meetings usually occurring only every 2 months, at different times for each 

participating council. 
 
Schedule 3 of the Funding Agreement outlined the co-contributions originally agreed for the 
project:  
 

Source of each Other 
Contribution 

Purpose of each Other 
Contribution 

Amount of each Other 
Contribution  
(GST exclusive) 

Financial Year/s 

Eastern Metropolitan 
Regional Council 

Administration, 
educational activities, 
launch 
 

$10,696 
$10,013 
$12,013 

2012/13 
2013/14 
2014/15 

Town of Bassendean Street Lighting on Old 
Perth Road, educational 
activities, signage, 
launch 

$49,281 2012/13 

City of Bayswater Bayswater Waves and 
Public Library, 
educational activities, 
signage, launch 

$85,657 
$115,459 

$936 

2012/13 
2013/14 
2014/15 

Shire of Mundaring Bilgoman Aquatic 
Centre, educational 
activities, signage, 
launch 

$7,698 
$352,500 

$4,899 

2012/13 
2013/14 
2014/15 

TOTAL  $649,422 2012/13 – 2014/15 

 
10.2 Variation to Funding Agreement 

The budget allocation following the Variation to Funding Agreement Schedule 2 is outlined in 
the table below: 
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Expenditure Item  Dept. Funding  Other 
Contributions 
(cash) 

Total Cost  
(ex GST) 

Energy audits $3,000 $2,616 $5,616 

Educational activities and raising community 
awareness 

$15,000 $18,768 $33,768 

Administration support $30,732 $29,348 $60,080 

Bassendean – old Perth Street lighting        

Adapters and LED luminaires  - supply $22,000 $23,034 $45,034 

LED luminaires – design and installation $16,000 $48,664 $64,664 

Documentation, Inspection, Monitoring and 
Evaluation 

$7,370 $4,870 $12,240 

Bayswater Waves - Lighting        

LED luminaires – design and supply $70,892 $70,891 $141,783 

Installation  $38,187 $38,188 $76,375 

Bayswater Waves - VSD for pool pumps        

Design, Supply and installation of VSD 
systems 

$48,014 $48,016 $96,030 

City of Bayswater - Library - Air -
Conditioning 

      

Design, Supply and installation of air-
conditioning system and decommission old 
units 

$29,000 $81,000 $110,000 

City of Bayswater - Library - Lighting        

Design, Supply and installation of LED 
luminaires 

$7,225 $7,225 $14,450 

Shire of Mundaring - Bilgoman Aquatic 
Centre - Upgrade of Solar Pool Heating 
System 

      

Design and removal and disposal of existing 
system 

$5,000 $5,000 $10,000 

Purchase equipment $88,250 $88,250 $176,500 

Installation  $41,750 $41,750 $83,500 

Shire of Mundaring - Bilgoman Aquatic 
Centre - New plant and equipment 

      

Design, New plant and equipment $225,000 $225,000 $450,000 

GRAND TOTAL  $647,420 $732,620 $1,380,040 

 
Schedule 3 of the Variation to Funding Agreement outlined the revised co-contributions for 
the project: 
 

Source of each Other 
Contribution 

Purpose of each 
Other Contribution 

Amount of each Other 
Contribution  
(GST exclusive) 

Financial Year/s 

Eastern Metropolitan 
Regional Council 

Administration, 
educational activities, 
launch 
 

$9,514 
$10,694 
$12,514 

2012/13 
2013/14 
2014/15 

Town of Bassendean Street Lighting on Old 
Perth Road, 
educational activities, 
signage, launch 

$4,920 
$72,759 

$2,800 

2012/13 
2013/14 
2014/15 
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City of Bayswater Bayswater Waves and 
Public Library, 
educational activities, 
signage, launch 

$936 
$248,730 

$4,386 

2012/13 
2013/14 
2014/15 

Shire of Mundaring Bilgoman Aquatic 
Centre, educational 
activities, signage, 
launch 

$0 
$145,234 
$220,133 

2012/13 
2013/14 
2014/15 

TOTAL  $732,620 2012/13 – 2014/15 

 

10.3 Final Budget and Outcomes 

Expenditure Item Dept. Funding 
Other 
Contributions 
(cash) 

Total Cost 

(ex GST) 

Energy audits $2,661 $5,161 $7,822 

Educational activities and raising community 
awareness $6,943 $6,945 $13,889 

Administration support $45,871 $109,577 $155,448 

Bassendean – old Perth Street lighting       

Adapters and LED luminaires  - supply $22,157 $22,157 $44,314 

LED luminaires – design and installation $20,053 $32,766 $52,819 

Documentation, Inspection, Monitoring and 
Evaluation $3,500 $3,500 $7,000 

Bayswater Waves - Lighting       

LED luminaires – design and supply $59,440 $61,110 $120,551 

Installation  $38,188 $38,188 $76,376 

Bayswater Waves - VSD for pool pumps       

Design, Supply and installation of VSD 
systems $29,115 $29,116 $58,231 

City of Bayswater - Library - Air-
Conditioning       

Design, Supply and installation of air-
conditioning system and decommission old 
units 

$53,547 $53,549 $107,096 

City of Bayswater - Library - Lighting       

Design, Supply and installation of LED 
luminaires $5,944 $5,944 $11,888 

Shire of Mundaring - Bilgoman Aquatic 
Centre - Upgrade of Solar Pool Heating 
System 

      

Design and removal and disposal of existing 
system $5,000 $5,700 $10,700 

Purchase equipment $88,250 $88,250 $176,500 

Installation  $41,750 $55,160 $96,910 

Shire of Mundaring - Bilgoman Aquatic 
Centre - New plant and equipment       

Design, New plant and equipment $225,000 $313,066 $538,066 

GRAND TOTAL $647,420 $830,189 $1,477,609 
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Final co-contributions for the project: 
 

Source of each Other 
Contribution 

Purpose of each 
Other Contribution 

Amount of each Other 
Contribution Financial Year/s 
(GST exclusive) 

Eastern Metropolitan 
Regional Council 

Administration, 
educational activities, 
launch, audits 

$25,331 2012/13 

$75,170 2013/14 

$12,245 2014/15 

Town of Bassendean 

Street Lighting on Old 
Perth Road, 
educational activities, 
signage, launch 

$4,920 2012/13 

$50,989 2013/14 

$3,500 2014/15 

City of Bayswater 

Bayswater Waves and 
Public Library, 
educational activities, 
signage, launch 

$936 2012/13 

$189,545 2013/14 

$3,126 2014/15 

Shire of Mundaring 

Bilgoman Aquatic 
Centre, educational 
activities, signage, 
launch 

$0 2012/13 

$168,681 2013/14 

$295,746 2014/15 

TOTAL   $830,189 2012/13 – 2014/15 

 
Overall, the project expended $647,420 in Australian Government funding, in accordance 
with the Funding Agreement. Total project co-contributions were $830,189 which amounted 
to $97,569 more than anticipated in the Variation Budget. 
 
Activities requiring less budget than allocated in the Variation included: 

• Educational activities including launches - $1,000 per facility for catering and other 
expenses was an extremely generous estimate and only around one third of this 
budget was required;  

• Newspaper advertising - $6,000 was not required for these activities as newspaper 
advertising was not, in most cases, deemed to be an appropriate format to advertise 
events given the reach of online promotion; and 

• LED design, purchase and installation – both internal LED retrofits came in under 
budget indicating that this technology is excellent value for money. 

 
Activities requiring additional budget included: 

• Bassendean street lighting – design and install – scope was increased by $31,198 to 
$61,464 to take into account higher installation costs, which were then $14,624 less 
than expected at $44,890;  

• Energy audits – were estimated on smaller, less complex sites, so the final costs 
increased above expectations;  

• Bayswater Library air conditioning – purchase and installation – scope was increased 
by $52,000, with some of this cost offset by lower than expected LED design, supply 
and install for both Bayswater Library and Bayswater Waves;  

• Bilgoman plant upgrades and VSDs – purchase and installation – costs increased by 
$85,086 due to additional pumps, electrical and shed works being required; and  

• Administration support – EMRC – substantially more staff time was required to 
administer and manage the project than was expected or budgeted for, particularly 
during the period prior to signing the Variation to the Funding Agreement. 
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Activities which had appropriate budget allocation included: 
• Education and promotion – materials, workshops, and giveaways;  
• Education and promotion – signage; and 
• VSD retrofits. 

 
Other budget issues included that at Milestone 5 it was misreported that the cost of the 
removal, purchase and installation of the solar system at Bilgoman Aquatic was $272,750. At 
the time, Shire of Mundaring was still working with the contractor to improve the performance 
and therefore a portion of the agreed cost was retained by the Shire until the next financial 
year. At the Milestone 5 reporting date, only $259,350 ex GST had been expended on these 
activities, and of this Shire of Mundaring received $131,500 CEEP funding and contributed 
$127,850. However, the cost of the design of the solar heating system at Bilgoman Aquatic 
Centre was $11,350 ex GST, for which the Shire received $3,500 CEEP funding and 
contributed $7,850, so effectively funds were reallocated across the 2 expenditure types. The 
$9,760 outstanding funds for the installation were an additional other contribution by the 
Shire. 
 
The two technologies which proved to be excellent value for money were LED and VSDs. 
The retrofits incorporating these technologies came in mostly under budget and on target for 
energy efficiency improvements. They provided easily calculated savings with payback 
periods around 3 – 5 years. 
 
One learning from this project is the realisation that air conditioning which is fit-for-purpose 
rarely has a short payback period. Air conditioning is, on the whole, expensive in the short 
term, but has a substantial life cycle and improves amenity well beyond its dollar value. 
 
Another learning is that whole of facility upgrades which involve mandatory adherence to 
new codes of practice will rarely achieve the energy efficiency improvements estimated or 
come in under budget. Energy efficiency is an important consideration when rebuilding a 
facility, however, often the best return on investment comes from a less complicated retrofit, 
such as LED lighting or VSDs on pool pumps. 
 

11 PROJECT OPERATION, MECHANISMS AND PROCESSES 

The Re-energising Perth’s Eastern Region project was conceived as a regional project being 
managed centrally by the EMRC with energy efficiency project activities occurring at the 
nominated community facilities within the participating councils. This enabled central 
administration, reporting, communication and project management, allowing the councils to 
manage their site-specific procurement and installation processes to achieve the best 
outcomes. 
 
Each participating council contributed at least matched funding for the activities relating to 
their facilities with the EMRC contributing to administration support, promotion and education 
activities, and audit costs. 
 
Memoranda of Understanding with the participating councils were prepared and signed 
following the execution of the Funding Agreement to ensure that all parties had a clear 
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understanding of the project activities, objectives, operation and processes. A project 
management structure outlining roles and responsibilities of each stakeholder was 
incorporated into the project plan and Memoranda of Understanding. 
 
Local government budget and approval processes which needed to be adhered to 
throughout the project included: 

• reports requesting budget allocation being prepared for council approval;  
• final capital works budget allocation only being set by councils following the success 

of the grant application;  
• changes to allocated scope and budget needing additional council approval; and  
• council meetings usually occurring only every 2 months, at different times for each 

participating council. 
 
EMRC allocated dedicated staff to the project with 
each participating council establishing a project 
team for each of the specific activities being 
undertaken. Regular project meetings were held 
within EMRC as well as with the council teams. 
When requested by a council, EMRC also met with 
suppliers to ensure that the design and installation of 
the retrofits and upgrades would meet the objectives 
of the project. 
 
Between October 2012 and September 2013, the project experienced a number of 
unforeseeable and unavoidable delays affecting progress of project activities across all 
seven activity areas. 
 
The following factors have been identified as contributing to the delays and issues 
experienced with the project: 

• Short time-frame to scope the original project to meet the funding application deadline 
leading to original designs not being fit-for-purpose and mistakes being made with 
energy efficiency calculations;  

• Delay in starting the project from the announcement of the funding allocation leading 
to technology changes, staff changes and budget allocation delays;  

• Lack of understanding of the current state of the technology industries in Perth 
leading to issues with tendering, design, product availability and delivery;  

• Lack of understanding from industry of the project objectives and requirements 
leading to initial issues with design;  

• Changes to designs and scopes leading to additional time being required for local 
government budget, approval and tender processes; and  

• Allocated staff resourcing not sufficient to meet the requirements of the delays and 
issues being experienced leading to other projects being impacted. 

 
Learnings from the delays enabled EMRC to have a more complete understanding of the 
project requirements to support positive project outcomes. Following extensive discussion 
and reporting, and with the support of the Department of Industry and Science, it was 
identified that there was a need for a Variation to the existing Funding Agreement and 
Schedules to incorporate all the proposed changes to scope, activities, completion dates, 

Figure 14 - EMRC Project Management 
Team 
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milestones and funding payments. The revised scopes and timeframes took into account 
local market and supply conditions for new technologies, fit-for-purpose scopes, and revised 
completion dates following local government approval processes. 
 
The Variation to the Funding Agreement was signed in October 2013. Variations to 
Memoranda of Understanding were also prepared and signed to ensure that the new scopes 
and schedules were clear to all participating councils. 
 
The project was, ultimately, successful and this is a testament to the time and resources 
dedicated by all stakeholders to ensure that issues were dealt with appropriately so that 
project objectives could be met. The assistance from the Department was invaluable to the 
EMRC to enable a restructure of the project in the form of the Variation to the Funding 
Agreement which redefined the project scopes leading to a successful outcome. 
 
Other learnings from the operation, mechanisms and processes of this project include the 
following: 

• Large-scale projects such as this would benefit from industry involvement at the 
outset, rather than waiting until the design phase to engage with them;  

• Grant funding processes need to allow significantly more time for projects to be 
scoped appropriately at the application stage to avoid lengthy delays from changes to 
scope and timing after funding has been allocated;  

• Grant funding processes for energy efficiency projects need to take into consideration 
the constant changes to the technologies and industries likely to be involved in 
projects of this nature;  

• Administration and project management resources need to be dedicated from the 
outset to ensure smooth operation of the project, with a portion of grant funding 
allowed to be allocated to this component;  

• Local government procurement, budget and approval processes need to be taken 
into consideration over the entire term of the project, rather than just at the beginning; 
and 

• Multi-site projects would benefit from having similar technologies implemented across 
all sites – the LED and VSD retrofits worked extremely well in this project. 

 

12 CONCLUSION 

The Re-energising Perth’s Eastern Region project was managed centrally by the EMRC with 
the project activities occurring at community facilities within the participating councils. This 
enabled central administration, reporting, project management and communication allowing 
the councils to manage their procurement and installation processes to achieve the best 
outcomes. 
 
From the outset, it was a complicated project, with seven activity areas across four sites in 
three separate councils. A range of energy efficiency technologies were implemented, some 
of which had not been used in this particular way in Perth before. 
 
All seven activity areas experienced unforeseeable and unavoidable delays affecting 
progress, such as lack of responses to tenders, lack of product availability in Perth, fit-for-
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purpose technology not yet available for the aquatic industry, original scope not sufficient to 
achieve amenity, and additional time required for local government budget, tender and 
approval processes. 
 
With the support of the Department of Industry and Science, it was identified that there was a 
need for a Variation to the existing Funding Agreement and Schedules. The revised scopes 
and timeframes took into account local market and supply conditions for new technologies, 
fit-for-purpose scopes, updated costs, and revised completion dates following local 
government approval processes. A Variation to the Funding Agreement was signed in 
October 2013 with Variations to Memoranda of Understanding also prepared and signed to 
ensure that the new scopes and schedules were clear to all participating councils. Project 
activities then proceeded, meeting the revised Milestones and Schedules. 
 
Overall, the project expended $647,420 in Australian Government funding, in accordance 
with the Funding Agreement. Total project co-contributions were $830,189 which amounted 
to $97,569 more than anticipated in the Variation Budget. Additional co-contribution 
expenditure was incurred in revising the scopes to be fit-for-purpose, additional plant and 
works being required to meet new health regulations, and substantially more administration 
and project management costs than anticipated. 
 
Project energy audit reports indicated that energy efficiency and cost savings improvements 
achieved across the four facilities were that: 

• Energy consumption has reduced by 829,791 kilowatt-hours (or the equivalent of the 
annual consumption of 134 average Perth households using 17 units per day);  

• Greenhouse gas emissions have reduced by 552 tonnes CO2-e;  
• Energy efficiency improvement is an average of 40.7% from baseline; and  
• There is an annual energy cost saving of $133,450 to the participating councils on 

current energy prices. 
 
The project did not meet the overall projected energy efficiency improvements from the 
original project plan, but came very close to meeting the revised projections following the 
Variation to scopes. The project did achieve significant amenity improvements for the 
community. These outcomes confirm that the work undertaken to ensure that:  

• design of installations was fit-for-purpose and would meet project objectives;  
• changes to scope and timelines was communicated appropriately; and  
• the Variation was prepared and executed in a timely manner, 

was very important to the overall success of the project. 
 
The two technologies which proved to be excellent value for money were LED and VSDs. 
Retrofits incorporating these technologies came in under budget and on target for energy 
efficiency improvements.  
 
All facilities have achieved increased energy efficiency and all now have significantly 
improved amenity, such as LED street lighting providing better visibility and safety for the 
community of Bassendean, improved light quality, air quality and comfort for the users of 
Bayswater Library, improved water quality and light quality with fewer days lost to 
maintenance requirements for the patrons of Bayswater Waves, and increased water quality 
and comfort for the many visitors to the Bilgoman Aquatic Centre. 
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Project demonstration and communication outcomes were achieved through a range of 
activities undertaken to increase awareness of energy efficiency initiatives and technologies 
in Perth’s Eastern Region including information, events and materials designed to provide 
meaningful learning opportunities and encourage positive behaviour change for specific 
energy efficiency behaviours. These activities were aimed at all levels of stakeholders, from 
participating councils and EMRC staff through to external parties and members of the public 
to foster engagement with energy efficiency and environmental activities being undertaken in 
local government. Many residents, community members and users of the facilities were 
engaged in energy efficiency activities. 
 
The project engaged and supported many local companies and contractors as well as 
providing a showcase for the new energy efficiency technologies implemented, some for the 
first time in that area of use, such as Variable Speed Drives in aquatic centres in Perth. 
 
Overall, the Re-energising Perth’s Eastern Region project was very successful and 
substantively met its objectives, as well as the objectives of the Community Energy Efficiency 
Program. 
 
 





ATTACHMENT A – PROJECT ENERGY EFFICIENCY IMPROVEMEN T 

PROJECT TITLE  

Re-energising Perth's Eastern 
Region:  Energy efficient lighting, air-
conditioning and pool pump retrofits of 
key community facilities in Perth's 
Eastern Region 

PROJECT ID CEEP1019 

FUNDING RECIPIENT 
Eastern Metropolitan Regional Council 
(EMRC) 

DATE 5 June 2015 

 
Building, Facility or Site 1  
Name of Building, Facility or Site  Street Lighting on Old Perth Road, Bassendean  

Location (address) 
Old Perth Road  
Bassendean WA 6054 

Type of building, facility or site  Street Lighting 

Activity Type and Measure 
Energy efficient lighting (LED) retrofit for Council-owned 
street lighting in mixed use precinct 

Energy Efficiency Estimate 
Method 

The simulation used to provide the estimates is based on a 
Level 2 Energy Audit as defined by AS/NZS 3598:2000 

Baseline Energy Usage  18,816 kWh per annum 
Baseline Energy Efficiency  96,768 MJ per lineal km .annum 
Energy Efficiency Improvement  60,048 MJ per lineal km .annum 
Reporting Data  
(Measuring Energy Efficiency 
and Additional Data)  

A total distance of 0.7 lineal km (700 m) 
Hours of operation: Dusk to Dawn 
Daily average hours of operation: 11.0 hours 

Cost of Activity  $98,562 
Estimated Cost Savings  $7,268 per annum  (payback period 13.56 years) 
Building, Facility or Site 2  
Name of Building, Facility or Site  Bayswater Waves Aquatic Centre  

Location (address) 
Corner of Broun Avenue and Priestley Street  
Embleton WA 6062 

Type of building, facility or site  Aquatic Centre 

Activity Type and Measure 
Retrofit of Variable Speed Drives to improve efficiency of 
existing pool pump systems; plus energy efficient lighting 
retrofit to internal and external lighting 

Energy Efficiency Estimate 
Method 

The simulation used to provide the estimates is based on a 
Level 2 Energy Audit as defined by AS/NZS 3598:2000 

Baseline Energy Usage  2,555,416 kWh per annum 
Baseline Energy Efficiency  581 Mj per square metre .annum 
Energy Efficiency Improvement  147 Mj per square metre .annum 

Reporting Data  
(Measuring Energy Efficiency 
and Additional Data)  

Total area of 15,841 square metres 
Hours of operation:  
  Weekdays 5.30am - 8.30pm (varies by season) 
  Weekends & Public Holidays 7.30am - 7pm (except 
Christmas Day and Good Friday) 
Daily average hours of operation: 14.0 hours 

Cost of Activity  $263,546 
Estimated Cost Savings  $104,980 per annum  (payback period 2.51 years) 
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Building, Facility or Site 3  
Name of Building, Facility or Site  Bayswater Public Library  

Location (address) 
King William Street  
Bayswater WA 6053 

Type of building, facility or site  Library 

Activity Type and Measure 
Energy efficient lighting retrofit to internal lighting; plus energy 
efficient air-conditioning upgrade  

Energy Efficiency Estimate 
Method 

The simulation used to provide the estimates is based on a 
Level 2 Energy Audit as defined by AS/NZS 3598:2000 

Baseline Energy Usage  73,904 kWh per annum 
Baseline Energy Efficiency  561 MJ per square metre .annum 
Energy Efficiency Improvement  195 MJ per square metre .annum 

Reporting Data  
(Measuring Energy Efficiency 
and Additional Data)  

Total area of 474 square metres 
Hours of operation:  
  Monday to Thursday 9.30am to 8.00pm 
  Friday 9.30am to 5.30pm 
  Saturday 9.00am to 12.00noon 
Daily average hours of operation: 10.4 hours 

Cost of Activity  $120,426 
Estimated Cost Savings  $7,960 per annum  (payback period 15.12 years) 
Building, Facility or Site 3  
Name of Building, Facility or Site  Bilgoman Aquatic  Centre, Shire of Mundaring  

Location (address) 
Corner of Great Eastern Highway and Lionel Road  
Darlington WA 6070 

Type of building, facility or site  Aquatic Centre 

Activity Type and Measure 
Upgrade of plant and equipment systems, including new 
pumps plus installation of Variable Speed Drive systems on 
pumps; plus upgrade of solar heating system for pool water 

Energy Efficiency Estimate 
Method 

The simulation used to provide the estimates is based on 6 
months of energy invoices representing the opening season 
of the facility (October 2010 – March 2011) 

Baseline Energy Usage  359,515 kWh per annum 
Baseline Energy Efficiency  106 MJ per square metre .annum 
Energy Efficiency Improvement  39 MJ per square metre .annum 

Reporting Data  
(Measuring Energy Efficiency 
and Additional Data)  

Total area of 13,500 square metres 
This facility operates on a six-monthly basis from the last 
week of October until the first week of April each year 
(approximately 160 days). 
Daily hours of operation:  
  Monday - Friday  5.30am - 8.00pm  
  Saturday/Sunday/Public Holidays  7.00am - 8.00pm (except 
Christmas Day and Good Friday) 
Daily average hours of operation: 14.4 hours 

Cost of Activity  $823,898 
Estimated Cost Savings  $13,240 per annum  (payback period 62.23 years) 
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ATTACHMENT B - TIMELINE OF PROJECT ACTIVITIES 

Task 2012/13 2013/14 2014/15 2015 
J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A 

Project funding announced                                       
EMRC Agreement 

Finalisation and Execution 
                                      

EMRC Variation to 

Agreement Finalisation and 

Execution 

                                      

Town of Bassendean – 

Street lighting on Old Perth 

Road LED retrofit 

                                      

City of Bayswater – 

Bayswater Library LED 

retrofit and air conditioning 

upgrade 

                                      

City of Bayswater – 

Bayswater Waves Aquatic 

Centre LED retrofit and 

Variable Speed Drive 

installation 

                                      

Shire of Mundaring – 

Bilgoman Aquatic Centre 

solar pool water heating 

system upgrade, plant 

upgrade and Variable Speed 

Drive installation 

                                      

EMRC Audits, Final 

Reporting and Acquittal 
                                      

 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Eastern Metropolitan Regional Council 
226 Great Eastern Highway, Belmont WA 6104 
PO Box 234, Belmont WA 6984 
Reception: 08 9424 2222 
Fax: 08 9277 7598 
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