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1 EXECUTIVE SUMMARY 

This report summarises the outcomes of the “Cogeneration and Geothermal Upgrade in the City of 

Fremantle Leisure Centre” project (the Project), delivered by the City of Fremantle (Council) with co-

funding from the Australian Government through the Community Energy Efficiency Program (CEEP). 

In line with the broader goal of CEEP, to increase the energy efficiency of community use facilities, 

the Project aimed to upgrade the City of Fremantle’s largest energy using community use facility, 

Fremantle Leisure Centre (FLC). Council aimed to do this by upgrading an existing Geothermal bore, 

as well as linking to a new Cogeneration plant with the aim of increasing the facility’s energy 

efficiency and reducing costs. 

The Project initially had two Activities: 

Fremantle Leisure Centre (FLC - 10 Shuffrey Street, Fremantle WA 6160) – This activity involved the 

removal of an existing gas boiler used to heat the 50m and 25m pool water at the facility. A 

combination of a Geo-thermal ground source heat pump system (GSHP), a new efficient gas boiler 

and cogeneration system were installed at the site. This new system reduced energy consumption to 

heat the pools and produced electricity for the local grid network while providing a consistent 

temperature to the existing pools. 

Fremantle Arts Centre (FAC - 1 Finnerty St, Fremantle WA 6160) – This activity was discontinued and 

removed from the project scope. This will be discussed further in the Project Operation, Mechanisms 

and Processes section, on page 22 of this report. 

The projects objectives were in line with the broader CEEP objective to increase the energy efficiency 

of community use facilities. The Councils main objective was to improve the comfort and amenity of 

the FLC facility, as the existing technology used to heat the pools was inefficient and provided poor 

heating levels. The project has benefited the local community by providing a more consistent and 

therapeutic pool environment which has benefited not only the local community but also 

disadvantaged groups. 

The CEEP project was designed to be run in parallel to the Council’s pool upgrade project. The aging 

facility required improvement to disability access, upgrading of pool pipes and pumps. However, due 

to an unexpected breakdown of the existing gas fired boiler, the pools could not be brought back into 
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service without heating. The CEEP project scope aligned with the upgrade works by providing a new 

more efficient heating system. 

The unexpected gas boiler breakdown meant the contractual timeline of the CEEP project was 

brought forward to align with the facilities closure for the upgrade works. This meant the new 

heating system could be installed without the facility being closed for longer than required and 

further inconveniencing the local community. The project works were therefore completed out of 

funding agreement time frames however, once the reasons for the premature works were explained 

the Department agreed to full funding. 

At the outset of the CEEP project it was estimated that energy efficiency would improve from a 

baseline of 3,273 MJ/m² per annum to 1,337 MJ/m2 achieving a saving of 1,936 MJ/ m² per annum 

(59% reduction in energy use overall) when aggregating both the FAC and FLC sites. The FLC site 

alone, however, was estimated to reduce its energy efficiency from 4,437 MJ/m² per annum to 1,425 

MJ/m² per annum achieving a saving of 3,012 MJ/ m² per annum (68% reduction in energy use). As 

for the FAC site alone, it was projected that energy efficiency would not improve, but rather that the 

new HVAC provisions would improve the site’s amenity using trigeneration technology known to be 

more efficient than standard alternatives. The FAC site was estimated to increase its energy 

efficiency from 733 MJ/m² per annum to 1,146 MJ/m² per annum, an increase of 413 MJ/ m² per 

annum (56% rise in energy use). 

Due to the FAC project being removed from the project scope, the overall efficiency achieved by the 

project works was higher than the initial projection that had included both FLC and FAC. The actual 

project outcome saw the efficiency of FLC improve from 4,437 MJ/m2 to 1,052 MJ/m2 per annum 

achieving a saving of 3,385 MJ/ m² per annum (76% reduction in energy use), which is 8% better than 

forecast for the FLC site. 

The 76% efficiency improvement may appear to be high but from a technical perspective is not 

unrealistic, considering that the heat pump itself has a Co-efficient of performance (COP) of 

approximately 6 which is nearly double that of a standard unit. Additional benefits are enjoyed by 

harnessing the excess heat from the process for site heating purposes. The hybrid of geothermal and 

cogeneration technologies at FLC is capable of significant efficiency improvements, as demonstrated 

by this outcome. 
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The key learnings to come from this project for the Council centre around the procurement of the 

bespoke equipment and the approvals processes of Federal and state bodies. The project suffered 

delays in the commissioning phase due to issues with visas for foreign engineers and approvals with 

Western Power to switch on the system. 

The energy efficiency upgrade at the Fremantle Leisure Centre was awarded a ‘Splash’ award on the 

Gold Coast in 2014 and was nominated for the 2014 Parks and Leisure (WA) Australia Award of 

Excellence.  

The communication objective of the project was to reinforce the overall project message - The City of 

Fremantle has an ongoing commitment to increase the energy efficiency of the community, 

specifically focusing on the reduction of electricity consumption through the use of energy efficient 

heating and cooling technologies. The project met all of its communication objectives by reinforcing 

the overall project message, while additional time and information is required to determine the final 

financial savings of the energy efficiency outcomes. This project highlights the benefits of improved 

technologies which can provide not only cost savings but environmental and social benefits. 

The views expressed herein are not necessarily the views of the Commonwealth of Australia, and the 

Commonwealth does not accept responsibility for any information or advice contained herein. 
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2 PROJECT OBJECTIVES 

This project was established to reduce the energy usage and associated costs of running Council 

facilities. The project was awarded funding through the CEEP program because of the alignment 

between the Council’s objectives and those of the CEEP program. These will be discussed further but 

the main objectives were: 

 Promote energy efficiency 

 Increase awareness of energy efficiency technologies 

 Reduce greenhouse gas emissions 

 Increase uptake of energy efficient technologies 

The project was designed to support the City of Fremantle’s broader aims as a ‘Sustainable City’ by 

increasing the FLCs energy efficiency through the implementation of an energy saving strategy. This 

involved the selection and installation of new technologies to improve the heating of the pools and 

reduce energy consumption. Engaging with the community through various visual mediums including 

monitor displays installed in common use areas, social media and educational presentations 

demonstrated the energy efficiency benefits of the project.  

The objectives of the Fremantle Leisure Centre and Arts Centre projects were designed to run in 

parallel with the objectives of the Department of Industry and Science. 

Council planned to improve the comfort and amenity of the community use buildings which have 

previously suffered from poor heating, ventilation and air-conditioning. By selecting a geothermal 

heat source technology, which significantly reduces energy consumption, and upgrading the heat 

pump the heating of the pools would be improved. 

Councils objective of demonstrating energy efficiency by making the benefits of energy efficiency 

visible and tangible, aligned with the Departments objective of demonstrating and encouraging the 

uptake of energy management practices within councils, organisations and the broader community. 

The Council was able to significantly improve the energy efficiency of the Council sites and reduce 

operational costs while promoting and showcasing the project benefits through several 

demonstration activities. 

A significant objective of both the Council and the Department was a desire to build knowledge and 

capacity of local energy services and construction industry by sourcing from local vendors/installers 
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and where possible procure locally manufactured equipment. The entire project was completed by 

local vendors (including: Shenton Enterprises, Delmos Nominees, Evo Heat) and installers. Not only 

did this build local knowledge of energy efficient technologies but contributed to the local economy. 

The Council and the Department objectives included an overarching goal of contributing to the 

national effort to reduce greenhouse gas emissions which this project was able to achieve. The FLC 

project has adequately demonstrated and encouraged the adoption of improved energy 

management practices in the broader community (as the site is used by people from all over the 

Fremantle area) and the key target audience.  

The audience is exposed to the building energy efficiency upgrade first hand which is particularly 

evident by the greater temperature control and cooling capacity of the new systems. This is a great 

way of showcasing the multiple benefits of modern energy efficient technology. The removal of the 

Arts Centre from the scope of works has impacted the demonstration of the overall improved energy 

management as this project would have further show cased the effectiveness of the technology. 
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3 PROJECT ENERGY EFFICIENCY ACTIVITIES 

Fremantle Leisure Centre 

The Fremantle Leisure Centre building is a mixed public use facility combining a fitness centre and 

gym with both indoor and outdoor heated pool facilities. Prior to the energy efficiency upgrade 

project, the facility relied on a combination of grid supplied electricity, a solar photovoltaic system 

and an inefficient gas boiler to provide power and heating to the facility. The following details further 

what equipment was existing and what upgrade activities took place as a result of the project. 

The City of Fremantle sits atop the Leederville aquifer and the Council planned to use  preheated 

water as a way of reducing the energy required in producing heat to warm the swimming pools. To 

provide consistent heating of the pool water the FLC used an inefficient gas boiler (1,319kW). To 

increase the efficiency of the heating system the project constructed a shallow aquifer geo-thermal 

ground source heat pump system and installed a co-generation unit with a new more efficient 

1,000kW gas fired boiler. The combination was able to reduce the amount of gas used on site as a 

result of the heat pump drawing naturally heated water from the Leederville aquifer below ground. 

The existing aquifer water temperature of around 27oC, passes through the heat pump and then re-

injected back into the aquifer. The harvested warmth then heats the two 50m and 25m pools. 

To compliment the geo-thermal heating system a 76kW cogeneration system was installed. The 

generator powered by the new gas fired boiler and produced electricity for the facility as well as assist 

in the heating of the pool water. This complimented the 30kW Photovoltaic system currently in place 

at the site. 

The project faced some issues during the implementation phase. When excavating the site ready for 

the Geo-thermal bore wells the contractors uncovered old Asbestos pipework and concrete slag infill 

which was previously dumped and covered over. This meant a delay to site works beginning as 

specialist contractors were required to excavate and remove the hazardous asbestos material before 

any more works could begin.  

During the commissioning of the cogeneration system, delays were experienced when seeking 

approval to connect the electricity feed-in to the Western Power network. Protracted negotiations 

between the Council and Western Power eventually resulted in successful commissioning and 
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electricity being generated and fed back into the Western Power network. The key learning from this 

issue was to begin the application and connection negotiations at the beginning of the project as this 

process took over 12 months. 

The equipment supplier installed energy monitoring equipment to compliment the larger works, with 

the intention of monitoring the sites electricity consumption, gas consumption as well as the 

electricity generated by the co-generation system. The majority of the metering equipment consist of 

simple energy and power meters. There is also a BMS system which monitors all temperature and 

flow rates from all CHP (Combined Heat and Power) and Geothermal Heat Pump Circuits. The data 

captured has been used in conjunction with baseline consumption data obtained (prior to the 

projects inception), to compare any improvements. This information is collected by Bitpool energy 

monitoring software at 15-minute intervals which provides data such as efficiency and thermal 

output, COP, CO2 emissions and reductions on the system performance. A summary of this data is 

entered in section 5 Outcomes and benefits of the project. 

The monitoring equipment provides accurate consumption data for seasonal periods across a full 12-

month period. The units have been specifically installed to monitor the energy consumption of the 

system. At a later date this data will be referenced against the floor plan to determine an efficiency 

value per square metre. This value will be used as a baseline against other facilities possible co-

generation systems.  
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4 PROJECT DEMONSTRATION AND COMMUNICATIONS ACTIVITIES   

To communicate the energy efficiency activities of the project and their effectiveness, it was decided 

the Fremantle Leisure Centre communication strategy should be premised on regular and sustained 

engagement with facility occupants and visitors who would benefit from or be impacted by the 

energy efficiency upgrade.  Consequently, the project implemented a communications and 

engagement program which included an awareness campaign delivered by the City of Fremantle 

during and after the project completion.  

The target message of the FLC project was to demonstrate and encourage the adoption of improved 

energy management practices within the Council and the broader community. The facility users, 

including staff and visitors, were informed of the project and its energy efficiency benefits via 

physical media distributed throughout the site and directly to users. Table A below describes the 

communication activities undertaken during the project, the key messages and the objectives of 

each activity. 

 

Communication Event 

 

Key Messages and objectives 

Face to Face 

Communications with the 

community and 

organisations 

To raise awareness and understanding of the project and to gather support for the 
initiative. 

Directly engage and generate and encourage interest in future projects 

 

Competition entry Enter the project into National Energy Efficiency competitions to promote the 
Cities energy efficiency activities. Project entered into the SPLASH! Environmental 
Awards (and won!) which are the only awards in the world dedicated to 
environmentally friendly products and projects in the swimming pool and spa 
industry.  

Signage and Displays Updates to progress in implementing new infrastructure. 

Educational Flyers, fact 

sheets and Posters in the 

City of Fremantle 

Administration Building 

Foyers and site locations 

Introduction to the changes at the facility by providing specifics about the project 
(why, what, how, who and when) and the outcomes and targets.  

To raise awareness and understanding, support for the initiative. 

Call to action – what individuals and the community can do to participate, benefit 
and change behaviours at home. 
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Communication Event 

 

Key Messages and objectives 

City of Fremantle Website 

updates 

Information about the project to demonstrate the active role City of Fremantle is 
taking to promote energy efficiency – reputation building. 

Updates to progress in implementing new infrastructure. 

Social Media updates  Information about the project to demonstrate the active role the City of Fremantle 
is taking to promote energy efficiency – reputation building. 

Updates to progress in implementing new infrastructure. 

Local Community 

Newspaper Articles 

Provide information about the project to demonstrate the active role The City of 
Fremantle is taking to promote energy efficiency – reputation building. 

Updates to progress in implementing new infrastructure. 

 

Table A 

Through approved communications activities, as outlined in the communications plan, the local 

community, specifically, the Fremantle Leisure Centre occupants and staff were kept informed of the 

project’s progress. This began with an initial staff meeting to announce the arrival of contractors, 

emphasising the proposed changes and their benefits, and a subsequent staff meeting to highlight 

the actual benefits. Letter box drops were made to all residents within a 3km radius of the FLC as 

these residents are the main users of the facility. The information advertised the project, its 

objectives and the contributions made by the Department of Industry and also indicated the general 

timeframe the facility would be effected by any works.  

The Fremantle Arts Centre project was included in the initial communications which included the 

promotion of the project on the Centres public display. Once the Arts Centre project was cancelled 

from the overall project, any planned Arts Centre communication items were cancelled. 

The Councils Mayor was invited by Murdoch University to present for the Connecting Australia 

European Science Innovation Excellence Organisation (CAESIE) which is an organisation that is 

partnered with Department of Industry to elevate the collaboration of science and technology with 

researchers and small to medium enterprises. He delivered a presentation on the FLC Pool Heating 

Project, explaining the technology and benefits the project would realise. Targeting this type of 

audience ensured the project was communicated to local business with interests in clean energy 

technology. 
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On completion of the FLC project, educational flyers and website updates were conducted by the 

Council which brought attention to promoting the project’s successes and how they were achieved. 

The printed material aimed to promote the energy efficiency activities and savings achieved as a 

result of the project. One example of this was an article published in Splash magazine, a magazine 

with a national circulation, which promoted the project as an Australian first (see Figure 01).  

The local Fremantle community was kept up to date with news of the project status published 

predominantly on the City of Fremantle website. An example of the press release is shown in Figure 

02.  At the completion of the project, the Council produced flyers which were circulated via a letter 

box drop promoting the project completion, ensuring all activities included mention of the federal 

government funding. 

 

Figure 01: Fremantle Leisure Centre ‘Splash’ magazine – June 2014 
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Figure 02: Fremantle Leisure Centre News Update – December, 2014 

In the later stages of the project the Council lead various special interest groups through the site on 

guided tours to provide learning opportunities. One such group was the Carbon Neutral Working 

Group from the South Fremantle High School. This school was the first Carbon Neutral School in 

Australia and is a keen advocate of energy efficient technologies. They are undertaking a variety of 

energy efficient projects to reduce energy consumption and the Leisure Centre project was of special 

interest to them. See figures 03 and 04. 

Representative Gene McGlynn from the Department of Industry also visited site towards the end of 

the project and was shown around the FLC facility by Sam Bryce which included the new energy 

efficient equipment installed on site. Other special interest group visits included students from 

Murdoch University who attended site with Craig Heal (City Sustainability Officer) to assist with their 

project work.  
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Figure 03: South Fremantle High School Carbon neutral working Group site visit – August 2014. John East the 

Facilities Manager from the Fremantle Leisure Centre, discussing the logistics of the new geo-thermal bore 

system and how the use of water from the aquifer will connect to the facilities new and existing equipment. 

 

 

 

 

 

 

 

 

 

Figure 04: South Fremantle High School Carbon neutral working Group site visit – August 2014. Craig Heal the 

Project Officer from the City of Fremantle explaining to the group how the system will benefit the facility. 
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5 OUTCOMES AND BENEFITS OF THE PROJECT 

 5.1 Geothermal Heating Systems 

Fremantle Leisure Centre 

The key outcomes and benefits of the project were identified as: 

 Increased energy efficiency by 3,385 MJ/m2 per annum.  

 Decreased annual maintenance costs and producing a more efficient facility. 

 Ability to monitor and track electricity usage and react and remedy the system if changes are 

seen. This ensures efficiency is constantly being maximised. 

 Cheaper better facilities for disadvantaged groups within the community 

 Fortuitous timing of the project from a council aging asset and asset safety perspective. 

 Pool heating equipment maintenance cost savings 

The CEEP Project ran concurrently with a planned pool upgrade the Council had planned previously. 

The objectives of the pool upgrade project were somewhat met by the outcomes of the CEEP 

project. This has resulted in additional co-benefits for the CEEP project by assisting with the delivery 

of essential services to members of the Fremantle community. The installation of the new heating 

system has meant a greater level of detailed control of pool and space temperature, providing an 

ideal therapeutic environment, not possible before the CEEP project. 

The original application for the project’s funding predicted energy efficiency to improve from a 

baseline of 3,273 MJ/m² per annum to 1,337 MJ/m2 achieving a saving of 1,936 MJ/ m² per annum 

(59% reduction in energy use overall) (please note that these figures were quoted in breakdown per 

site form in the original CEEP application). This total project forecast included both the FAC and FLC 

sites. The FLC site alone, however, was estimated to reduce its energy efficiency from 4,437 MJ/m² 

per annum to 1,425 MJ/m² per annum achieving a saving of 3,012 MJ/ m² per annum (68% reduction 

in energy use). As for the FAC site alone, it was projected that energy efficiency would not improve, 

but rather that the new HVAC provisions would improve the site’s amenity using trigeneration 

technology known to be more efficient than standard alternatives. The FAC site was estimated to 

increase its energy efficiency from 733 MJ/m² per annum to 1,146 MJ/m² per annum, an increase of 

413 MJ/ m² per annum (56% rise in energy use). 
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Due to the FAC project being removed from the project scope, the overall efficiency achieved by the 

project works was higher than the initial projection that had included both FLC and FAC. The actual 

project outcome saw the efficiency of FLC improve from 4,437 MJ/m2 to 1,052 MJ/m2 per annum 

achieving a saving of 3,385 MJ/ m² per annum (76% reduction in energy use). This is 8% better than 

forecast for the FLC site. 

The 76% efficiency improvement may appear to be high but from a technical perspective is not 

unrealistic, considering that the heat pump itself has a COP of approximately 6 which is nearly 

double that of a standard unit. Additional benefits are enjoyed by harnessing the excess heat from 

the process for site heating purposes. The hybrid of geothermal and cogeneration technologies at 

FLC is capable of significant efficiency improvements, as demonstrated by this outcome. 

Costs savings were estimated to be $136,000 per annum but will be $110,700 per annum. Further 

information can be seen in Appendix 1 - Project Energy Efficiency Improvement Report 

Energy efficiencies are calculated by comparing the baseline energy consumption of the FLC with the 

energy consumption after the upgrade. Baseline energy consumption has been identified using a 

mixture of sources.  These are the Council's carbon inventories (used as part of the Council's carbon 

neutral claims), utility invoices and site energy audits. The energy audits provided a detailed 

electrical load profile of both sites. 

The energy-saving opportunities have been determined by modelling the electrical and thermal 

loads and comparative analysis of options for supplying this energy to both sites using HAPe20 

software. 

In this document greenhouse gas emissions refer to indirect Scope 2 emission factors from the 

consumption of purchased electricity from a grid. An emission factor has been used which is 

consistent with the Technical Guidelines for the Estimation of Greenhouse Gas Emissions by Facilities 

in Australia, Australian Government Department of the Environment (2014). An excerpt of these 

guidelines is included below for reference: 
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As all City of Fremantle sites within the scope of this project are connected to the South West 

Interconnected System (SWIS) in Western Australia the emission factor used is 0.76 kg CO2-e/kWh. 

The project is currently on track to reduce the annual Fremantle Leisure Centre electricity 

consumption by 360,567 kWh and gas by 2,622,459 kWh. This figure is expected to increase as the 

system is adjusted and the efficiency maximised.  

In its current state, where maximisation of the efficiency is possible, the benefits to the FLC are 

$110,700 per year in reduced electricity consumption costs alone. The overall maintenance savings 

are still only estimated as the hours running time is variable due to energy requirements across the 

projects first summer at full operation. 

The Council now have full access to their real-time monitoring units via the online web portal (see a 

screen grab from the website in Figure 05). This details the heat produced, total efficiency, cost 

savings, CO2 emissions and CO2 abatement. This information is available through the City of 

Fremantle website and displayed on an ongoing basis in the FLC foyer monitor display. This allows 

the Council and visitors to monitor and view the electricity consumption of the geothermal system at 

the site and the monitoring system will notify them of any consumption which is outside a set 

parameter. It is hoped that this will provide ongoing education to the community and engage the 

community visitors in sustainability conversations. The real time nature of the display also ensures 
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that any issues with the system are quickly and efficiently dealt with as their impact will be quickly 

seen in the consumption figures.  

Fig. 05: Real-time Dashboard of the Monitoring Systems: 

 

   

 

 

 

 

 

The timing of the project ended up working well for the Council as the aging infrastructure of the 

existing heating equipment was in a state of failure. The project did not however coincide with the 

CEEP timing and this was an issue that had to be overcome and is discussed further in this report. 

The project benefited the users of the pool facility by bringing forward the capital expenditure 

allocated to be spent on the upgrade of the equipment. So in essence they got a better pool sooner 

than planned. According to the Council, the new equipment purchased with CEEP funding “delivers 

streamlined water management through the placement of appropriate bodies of water (Pools) at the 

required temperature in greatly reduced time frames (quicker)”. 

 This new equipment will reduce ongoing maintenance costs as the aging infrastructure required 

numerous and ongoing mechanical servicing throughout the year (up to 2 services per year). The 

new technology only has an annual maintenance requirement, therefore, reducing maintenance 

immediately by 50%. The overall maintenance savings are still only estimated as the “hours running 

time” is a variable calculated on energy consumption across the projects first summer at full 

operation. 

The project provided some excellent opportunities for local industry as the majority of the 

contractors were locally based contractors. The majority of the equipment in the project was sourced 

from either the east coast or overseas due to cost and lack of locally sourced materials. However, the 
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contractors who worked on the project were from the Fremantle and Perth region ensuring the 

money was spent locally and was injected back in to the local community as much as possible. The 

Council has a buy local policy in place which assisted in the tendering decisions further ensuring 

money was injected back in to the community to build further local capacity.  

At the completion of the project the Council won an award at the annual SPLASH! Environmental 

Awards for the FLC pool design in the category of “Most Environment Friendly Project Winner”. They 

won out of a field of 30 nominees for ground-breaking heating projects combining a subterranean 

aquifer as an energy source for a combined geothermal heat pump and cogeneration system to 

warm the pool water. It was acknowledged that this was the first time a project of this type has been 

constructed in Australia.  

Disabled ramps have been installed as part of the pool upgrade project using savings which were 

predicted to be achieved by the energy efficiency upgrade works again benefiting disabled patrons of 

the facility.  

 The financial savings produced by the new heating system will further benefit disadvantaged groups 

by: 

 subsidising membership fees which are significantly cheaper than the private health and 

fitness services,  

 providing concessional rates to those who possess a health care card or pension card,  

 providing specialised programs and services i.e. low cost crèche, disabled swimming 

programs and older people’s programs 

 further secure partnerships with welfare service providers based in Fremantle such as the 

Fremantle Multi Cultural Centre, Rec Link and St Patricks  

The FLC is the most highly used Recreational Facility (outside parks and open spaces) in Fremantle 

(43%) and the Council has targeted the reaction needs of specific disadvantaged groups within 

Fremantle to encourage these groups to use the facility. Improving the amenity of the facility further 

increases the benefit to the targeted groups. These strategies result in increased usage by 

disadvantage groups in the community. 
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 5.2 Demonstration and Communication Outcomes 

The key demonstration and communication outcomes of the project were identified as: 

 Increased awareness by the community and council in water management and general 

sustainability 

 Increased local participation in infrastructure projects 

 Exposure of energy efficiency potential to a wide demographic  

 Increased opportunities for disadvantaged groups to access (subsidised) and use the 

improved facilities (e.g consistent water temperature for therapeutic use)  

It would be difficult to confirm if the project has in fact contributed to the broader uptake of energy 

efficiency activities in the community, but because it is the first of its kind in Australia, there is an 

increase in interest in the technology. This is a known outcome as the main contractor who installed 

the system (Evo Heat) has had numerous requests to inspect the project by interested parties 

including other local government representatives. This alone indicates the level of interest in this 

type of energy efficient equipment and its potential uptake as a result of the Council undertaking the 

project. As a result of the improved water management this project has been able to achieve, the 

Council is now investigating revisiting their Green Plan (A City of Fremantle Initiative), which is about 

how new initiatives can service energy and utility usage through renewable energy systems such as 

implemented at the FLC project. 

The City of Fremantle has the fifth highest level of relative disadvantage of all 31 metropolitan 

Councils in Western Australia and the FLC facility is the destination for the majority of rate payers 

and wider metropolitan community - particularly from lower socio-economic areas. This exposed the 

building energy efficiency upgrade first hand to a wide demographic. Exposure was easily understood 

through the onsite energy monitoring system and public display / communications.  

The project benefits disadvantaged groups by providing a pool heating system which is now 

consistently temperature controlled.  This means the facility can now be used for therapeutic and 

rehabilitation purposes. Previously the water temperature varied throughout the day providing an 

inconsistent environment for users with therapeutic needs. 

 “To operate a facility such as the Fremantle Leisure Centre as efficiently as possible not only reduces 

energy consumption, which translates into dollars saved, but reduces CO2 emissions. The staff and 
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community using the facility have noticed the immediate benefits of the Cogeneration and 

Geothermal Upgrade.” 

Graeme Mackenzie, CHIEF EXECUTIVE OFFICER, City of Fremantle 
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6 BUDGET 

The final FLC project was achieved within the revised budget specified for the project and 

significantly under the original proposed budget. 

The original budget included costs for a Tri-generation activity and was set at $2,723,680. This total 

figure included the funding provided from both the Department and the recipient. However, this Tri-

generation activity (FAC) could not proceed. The initial pre-design estimates for this activity proved 

to be too low due to miscalculations in the scope of the works. It was only once a detailed site 

investigation by tendering contractors was performed through the tendering process, did the full 

scope become apparent and the full cost realised. Once the Department approved the change in 

scope, the additional funding was re-negotiated and agreed to be used in the FLC project. This 

original figure was revised to a total project budget of $2,307,680 once the Tri-generation technology 

was de-scoped from the project. 

During implementation of the project, expenditure items were identified that were ineligible for 

CEEP support. As such, the original budget and total cost of the project was unintentionally high. The 

final actual budget amount for the project was $1,541,357, of which the Council has contributed the 

required minimum of one-third towards total costs. 

City of Fremantle (Recipient) Funding CEEP Funding Total Project Funding 

$1,217,677.00 ex GST $323,680.00 ex GST $1,541,357.00 ex GST 

 

Category Expenditure Item 
Funding Agreement 

Budgeted Costs 
Actual Costs 

Project 
Administration 

Project Office and Contract 
Administration - Initiation 

$10,500.00 **0.00 

Project Office and Contract 
Administration - Planning 

$12,000.00 **0.00 

Project Office and Contract 
Administration - Implementation 

$97,000.00 **0.00 

Project Office and Contract 
Administration - Close 

$7,000.00 **0.00 

Communication 

Communication during Design and 
Construct phase incl Monitoring 
Equipment procurement 

$9,000.00 **0.00 

Communication during Design & 
develop phase incl Monitoring 
Equipment Installation 

$17,000.00 **0.00 
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Communication during Delivery phase $15,000.00 **0.00 

Construction of 
Cogeneration, 
Heat Pump 
combination 

Leisure Centre – Detailed Design $199,100.33 $143,036.00 

Leisure Centre – Procurement - Deposit $528,700.00 $170,230.35 

Leisure Centre – Procurement - 
Delivery 

$852,900.50 $821,833.86 

Leisure Centre – Installation $323,200.00 $280,826.10 

Leisure Centre – Testing / 
Commissioning 

$221,279.17 $125,430.90 

Energy Audit 
Pre-application  $6,000.00 0.00 

Post implementation $6,000.00 0.00 

Financial Audit 
End of Project Financial Audit of Eligible 
Project Expenditure 

$3,000.00 0.00 

Total (ex. GST):   $2,307,680.00 $1,541,357.21 

GST:   $230,768.00 $154,135.71 

Total (incl. GST):   $2,538,448.00 $1,695,492.93 

Further information can be seen in Appendix 2 - Financial Report. 

**These line items reflect zero because as per the CEEP guidelines, the City of Fremantle contributed 

those quantities in kind therefore they cannot be considered in the budget. 

The project achieved its intent of providing value for money because the total cost of ownership over 

the lifetime of the assets is forecast to be less now that more energy efficient technologies have 

been installed. The maintenance requirements of a geothermal unit are significantly less than those 

of a conventional pool heating system, and combined with the reduction in energy consumption 

provide FLC with reduced operational expenditure for the lifetime of the system 
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7 PROJECT OPERATION, MECHANISMS AND PROCESSES  

7.1 Project Management 

The project was managed through a team of stakeholders, internal to the Council the Project 

Sponsor and Owner was Sam Bryce the Manager of City Assets at the City of Fremantle. The Project 

had an internal and external team. The City of Fremantle Project Manager, Craig Heal left the City of  

Fremantle team during the project, the project management was then managed entirely  by the 

external Project Manager,  Paul Malcolm, an external Project Manager from Enigin Western Australia 

(a specialist Energy Efficiency consultancy firm). There were additional internal project team 

members assigned to the project as required.. 

The Council ensured there were sufficient staff resources to manage the project and they believe this 

collaborative relationship worked very well and would manage projects similarly in the future. After 

completion of this project and others projects of a similar size, Council believe that improvements 

can be made through a project management review, with intent to develop an ‘Agile Methodology’.  

The project plan, reporting to the Department and the Final Report was managed externally by 

Enigin Western Australia. Initial system design was completed by Energy Made Clean and the energy 

monitoring was implemented by the lead contractor Evo Heat. Monthly project workshops were 

conducted to ensure that communication between the Council and Evo Heat was sufficient. The 

Council believe that due to the bespoke nature of the project, the management as directed by 

subject matter experts worked to the Council’s advantage. This approach meant constant 

communication between consultants ensuring informed decisions were made quickly.  

7.2 Project Challenges and Learnings  

7.2.1 Equipment Procurement 

Difficulties experienced during the project centred around equipment and the challenges of 

procuring bespoke apparatus from China. In particular, the project faced numerous delays with 

approvals from Australian immigration departments when obtaining visas for the Chinese engineers 

during the commissioning phase. The Council believe for future projects they would ensure the visas 

for entry into Australia are obtained well in advance of the project commissioning phase. 

Figure 6: Proposed lighting layout 
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The Energy Efficiency Upgrade project for the FLC was originally planned to be in execution from 

October 2013 to September 2014. This was a tight timeline and based on awarding contracts as soon 

as the project plan was approved.  

7.2.2 Removing the Fremantle Arts Centre from Scope 

The FAC project was not progressed passed concept phase, this was due to: 

 the criticality of the other projects was high and they could not be delayed to align with the 

FAC project (FLC project) 

 the heritage status of the FAC adding complexity and cost to the designs  

 a protracted approval process due to the heritage status of the building 

It was originally proposed that the installation of a Tri-generation system at the FAC of approximately 

100kW would provide approximately 60kW cooling capacity from a hot water absorption chiller to 

heat or cool water and air and produce some electricity for peak use.  It was not intended to be 

operated at all times as this substantially reduced the economic justification for the project. 

The FAC upgrade faced the threat of cancellation early due to its Heritage status, which was reported 

to the Department in late 2015. This was overcome with proposed design changes which would not 

affect the Heritage status. The revised design was then approved through council to proceed to 

tender. A preliminary system design was produced during December 2014 with the release of tender 

document in January of 2015.  

The responses from the tender were disappointing as all of the pricing options provided by the 4 

respondents all exceeded the budget. The significant issues involved with the building being Heritage 

listed meant that, during the design process, alternative designs were proposed. In addition to that, 

the internal architecture of the building was prohibitive. This was not foreseeable until a detailed 

inspection by potential contractors was performed during the tendering phase. The proposed scope 

changes resulted in estimates more than double the budgeted amount. The resulting high quotes 

combined with the low initial budget estimates and potential long payback periods meant the 

project became too expensive. 

The Council suggested the FAC be removed from scope due to the significant delays in the Recipient’s 

internal approval of the tri-generation plant project, as a result of the increase of scope. As agreed 

with the Department, the funding allocated to the FAC was therefore reallocated to the FLC energy 
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efficiency upgrades, cogeneration system and geothermal heat pump (discussed in Section 6 

Budgetary Changes). 

The proposed tri-generation system at the FAC was budgeted to cost $487,862 including $86,363 of 

CEEP funding. This represented 18% of the total project cost of $2,723,680 and 26% of CEEP funding 

($323,680). 

7.2.3 Efficiency Revision 

At project application stage the estimated energy efficiency savings for the whole project was 

$138,000 per annum. The removal of the tri-generation plant and revised energy efficiency savings 

figures for the completed aspects of the project put energy efficiency savings at $110,700 per 

annum. 

7.2.4 Project Delays 

The project suffered delays in connecting the FLC cogeneration system to the grid due to Western 

Power’s (WP) complex approvals process. Due to this inability to connect the system to the grid it 

was not possible to obtain final commissioning data from the cogeneration system. This meant the 

system was not able to be commissioned in accordance with the specifications.  

The Council attempted to mitigate the risk of delays to the final grid connection by making 

application to Western Power over 12 months prior to final completion of the FLC project. Constant 

and unforeseeable internal policy changes within WP increased uncertainty around when the 

cogeneration system would be connected. The system was eventually allowed connection to the grid 

and subsequently commissioned during Milestone 4. 

7.2.5 Project Timing 

The works to the FLC, except for commissioning, were completed prior to the development and sign-

off of the Project Plan.  

The FLC project was planned to occur after a maintenance project was undertaken by the City. When 

the maintenance project began however, structural issues (hidden within the pool walls) were 

identified that meant that the pool had to close. It was decided that the entire upgrade, including the 

CEEP energy efficiency portion needed to occur immediately as this would minimise the duration of 

the pool closure as well as minimise the upgrade costs. Staff impacts were also substantial as staff 
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had to be redeployed. If this had to occur twice it would have been very difficult and costly for the 

staff and council. 

Once these project issues were fully discussed with the Department, it was agreed with the 

department that they would accept the works undertaken without approval and the works were fully 

accepted for Commonwealth funding. 

7.3 Project Learnings 

The Council believes the experience gained by undertaking this CEEP project means it is better 

equipped to undertake future similar projects of this size and scale. Sam Bryce and other internal 

managerial staff have witnessed first-hand a site-wide implementation of a new technology, and are 

now aware of the requirements and processes for the planning, implementation and reporting of 

such a project. 

Some risks were only identified once the tendering process had begun, and at this stage the risks 

identified were considered likely.  

The Council now has a greater understanding of the renewable energy sector. In particular, Council 

has learnt the procurement and delivery aspects of an energy efficiency project; specifically the 

adaptation of a new technology will often require the procurer to apply a level of trust to a 

contractor that is uncommon in other sectors. This is due to the nature of being an early-adopter of 

the new technology, and having minimal case studies to rely on in order to evaluate the experience 

of a tenderer.  
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8 CONCLUSION 

With funding provided by the CEEP, the FLC project was able to achieve an annual energy efficiency 

improvement which calculated a financial saving for the Council of $110,700 per annum. This 

additional saving has been re-invested back into the facility to improve amenity of the pools and 

assist disadvantaged groups with new equipment and upgraded access areas.  

The Council has had mixed results from the CEEP funded project. While the FLC was able to achieve 

an energy efficiency improvement of 1,052 MJ/ m²  per annum the FAC did not proceed, therefore 

did not contribute to the projects overall energy reduction. The reduction in scope was unforeseen 

and unavoidable and the Council is pleased with the success of the FLC upgrade and the national 

recognition they have received as a result. 

Through a comprehensive communications program, the Council have been able to showcase the 

successes of the project to the local community through various printed and electronic media. In 

particular, the various site visits by special interest groups has further showcased the projects 

technology and project benefits. There has been interest in the project from various local councils 

who see the benefits the technology can offer on their own similar facilities. This highlights the 

success of the project and the success of the communications plan implemented by the CEEP project.  

The Council is committed to a continued roll out of geothermal systems to additional sites and will 

fully investigate the proposed timelines based on experience gained through the completion of this 

project. The need for a detailed analysis of the required timeline has been a key lesson learnt from 

the outcomes of this project. While the Council performed due diligence and conducted extensive 

background research into the technology, there were a number of complexities with regards to 

obtaining the approvals and timing of dependant projects which were unforeseeable. Any future 

Council projects of this nature would undergo rigorous risk analysis, planning and management to 

sufficiently ensure the appropriate timeframes were allowed before commencement.  

The Council now has a greater understanding of the renewable energy sector, and in particular 

understands the procurement and delivery aspects of an energy efficiency project. The Council has 

had excellent results by being an early-adopter of new energy efficient technology, and will continue 

to investigate options that will see improvements to energy efficiency for all Council sites in the 

future. 
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In addition to this, the Council has learned that the adoption of new technologies can aid in 

increasing the habitability of a site while decreasing the operational costs. This focus on efficiency, 

and not simply reduction, is what will drive the City of Fremantle’s future projects.  
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9 DECLARATION 

The Authorised Officer of the organisation makes the following declarations:  

 

    I declare that I am authorised to submit this Final Report (including any attachments) on behalf of 

………………City of Fremantle……………………………………………… (Name of organisation) 

    I declare that the information provided in this Final Report is true and accurate. 

    I understand, and acknowledge that giving false or misleading information in this Final Report is an 

offence under the Criminal Code Act 1995. 

    I understand that final payment will only be made in accordance with the Funding Agreement including on 

satisfactory completion of Milestones.  

 

Authorised Officer Signature: ... Date:  

 

Name: .............. Samuel Bryce ................................................ 

 

Position: ....... Manager City Assets ............. Organisation: ...City of Fremantle......................... 

 

Witness Signature: .. Date:   

 

Name: ......Jon Horne........................................................ 

 

Position: ...Financial Officer.......................................... Organisation: ....City of Fremantle................................. 

 
The use and disclosure of information provided in this Final Report is regulated by the relevant provisions and penalties of the Public 

Service Act 1999, the Privacy Act 1988, the Freedom of Information Act 1982, the Crimes Act 1914 and the general laws of the 

Commonwealth of Australia. 

 

Information contained in the Final Report may be disclosed by the Department for purposes such as promoting the program and reporting 

on its operation and policy development. This information may also be used in answering questions in Parliament and its committees. In 

addition, the selected project information will be made publicly available. Public announcements may include the name of the grant 

recipient and of any project partners; title and description of the project and its outcomes; and amount of funding awarded. 
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10 APPENDIX 1 – Project Energy Efficiency Improvement Report 

See attachment “Fremantle - Energy Audits.pdf” 

Name of Facility 
Fremantle Leisure Centre (FLC) 

Site ID: SID#001 

Location (address) 10 Shuffrey Street, FREMANTLE WA 6160 

Type of building, facility or 
site 

Recreational facility comprising: 

- Four heated swimming pools (indoor and outdoor) 

- Gymnasium (cardio and weight equipment) 

- Crèche 

- Cafeteria 

- Meeting rooms 

- Sports shop 

- Grassed open spaces 

Activity Type and Measure 

The proposed energy efficiency upgrade comprises: 

- Hybrid cogeneration plant (75kWe capacity) and 

geothermal system 

- Energy monitoring system 

Energy Efficiency Estimate 
Method 

Energy efficiencies are calculated by comparing the 

baseline energy consumption of the Fremantle Leisure 

Centre with the energy consumption after the upgrade. 

Baseline energy consumption has been identified using a 

mixture of sources.  These are the City's carbon inventories 

(used as part of the City's carbon neutral claims), utility 

invoices and site energy audits. The energy audits provided 

a detailed electrical load profile of both sites. 

The energy-saving opportunities have been determined by 

modelling the electrical and thermal loads and comparative 

analysis of options for supplying this energy to both sites 

using HAPe20 software. 

Baseline Energy Usage 

Total: 14,074,940 MJ per annum 

A combination of natural gas and electricity is used to meet 

the energy demand: 

- Natural gas: 12,206,000 MJ per annum 

- Electricity: 1,868,940 MJ per annum (mostly 

consumed in air conditioning, lightings, pumps and 

exhaust fans) 

Baseline Energy Efficiency 4,437.00 MJ/m² per annum 

Energy Efficiency 
Improvement 

Improvement (difference between baseline and current): 

3,385.34 MJ/m² per annum (tot 10,738,873 MJ per annum) 
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Current: 

1,051.66 MJ/m
2
 per annum (tot. 3,336,047 MJ per annum) 

- Natural gas: 2,765,149 MJ per annum 

- Electricity: 570,898 MJ per annum 

Reporting Data (Measuring 
Energy Efficiency and 
Additional Data) 

 

1. The facility operates all year. 

2. The leisure centre opening hours are from 5:45am 

to 8:30pm Mon-Thurs, 5:45am - 8pm Friday and 

7am - 7pm on weekends and public holidays. 

3. The reported data has been obtained from real-time 

site gas/electricity monitoring via Bitpool (online 

portal) which was set up by the system contractor, 

extrapolated where necessary to obtain per annum 

values. 

Cost of Activity 

$2,307,680 

(Derived by splitting the ancillary costs by two ($98,500) 

and adding to each site’s cost of activity stated in Revised 

Budget.) 
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11 APPENDIX 2 – Financial Report 

See attachment “Fremantle – Financial Report.pdf” 


