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INTRODUCTION 

The City of Busselton was successful in securing $533,206 from the Australian Government 

Community Energy Efficiency Program in June 2012 to design and construct a geothermal heating 

system at the Geographe Leisure Centre (Busselton, Western Australia).  

The geothermal system (the system) warms up swimming-pools and assists in the air management 

system of the building at the Geographe Leisure Centre (GLC) by extracting heat from groundwater 

stored at one of the local potable water supply operator Busselton Water’s treatment plants located 

a short distance away from the GLC. 

A feasibility study completed in September 2011 demonstrated that the heat produced would be 

sufficient to heat both the indoor and outdoor pools and the building all year around.  

The system will significantly reduce electricity costs and greenhouse gas emissions, while allowing 

increased use of the outdoor pool, which was previously not heated.  

The project was completed in February 2014. While a full 12-month of operation will be necessary to 

formally assess the system’s performance, the system is currently operating efficiently and to date 

has been found to be performing beyond expectations.  

  



 
 

 

1. PROJECT BACKGROUND  

The Geographe Leisure Centre was built in 1998 and is owned by the City of Busselton. It comprises a 

25m heated indoor pool and children's shallow pool, a 25m unheated outdoor pool, a fitness centre 

and multi-purpose indoor courts, a crèche and associated reception and administration areas. It is 

used by more than 230,000 patrons per year, with an average of 640 people per day. 

In 2012/13, the Centre used 914,280 Kwh of electricity, at a cost of $180,000 per annum. The GLC 

faced the common challenges of many leisure centres, with an ageing infrastructure, catering for an 

increased number of users. Increasing electricity prices also made it difficult keeping the leisure 

centre viable for the benefit of the local community. Producing 41% of all the City of Busselton’s 

facilities greenhouse gas emissions, it was a high priority for reducing the City’s carbon footprint.  

In 2009, the City commissioned GLC Sustainability Initiatives Report (SJ Sibbald Consulting, 2009), 

which identified cost effective measures to reduce energy use at the GLC, including preparing a 

feasibility study on geothermal and cogeneration/trigeneration. The study was completed by SLR 

Consulting in 2011 and recommended an alternative geothermal system, using Busselton Water 

bore Infrastructure. 

Detailed water temperature monitoring was completed in July 2011, which confirmed that the heat 

available was sufficient for operating the system. The Busselton Council supported the project going 

ahead on 12 October 2011, subject to external funding being secured. In March 2012, the City of 

Busselton applied for funding under the Australian Government Community Energy Efficiency 

Program to design and construct a geothermal heating system at the GLC.  

  



 
 

 

2. PROJECT DESCRIPTION 

The geothermal system (the system) warms up swimming-pools and assists in the air management 

system of the building at the Geographe Leisure Centre (GLC) by extracting heat from groundwater 

stored at one of the local potable water supply operator Busselton Water’s treatment plants. 

The warm groundwater is pumped from Busselton Water storage tanks through a heat exchanger. 

The heat extracted from the groundwater is transported to the GLC via an insulated pipe buried 

underground. It is then transferred to the pools and building via a series of heat exchangers and new 

installation of air handling equipment and modifications to the existing air handling plant.  

The system is made of three distinct loops, with the first loop connecting the water tanks to the first 

heat exchanger at Busselton Water site, the second loop connecting the heat exchanger at Busselton 

Water site to the heat exchangers at the GLC and the third loop connecting the heat exchangers at 

the GLC to the swimming pools and air handling unit. This was required in the design of the system 

in order to prevent any risks of contamination to potable water. 

 

Fig. 1 location map 

Busselton Water Treatment Plant 

Geographe Leisure Centre 

Pipeline 



 
 

 

BUSSELTON WATER TREATMENT PLANT 

The geothermal water is stored in two large water tanks (2.4 ML and 4.8 ML) at Busselton Water 

Treatment Plant 2, on Queen Elizabeth Avenue, prior to distribution for potable use. The water is 

taken by default from the larger tank and returned to the smaller tank. Due to the high turnover of 

water and the thermal mass, there is minimal heat loss during storage. Water temperature 

monitoring completed in July 2011 and in June 2013 found average water temperatures in excess of 

34 degree Celsius.   

The system is powered by two pumps, with one always on standby. Both pumps are fitted with 

variable speed drives (VSD) to reduce energy use. There is a small Programmable Logic Controller 

(PLC) monitoring flow in the first circulation pipe loop. If the loop flow lessens then the circulation 

pump slows. If the flow increases then so does the circulation. The PLC also monitors the 

temperature of the water from the tanks into the heat exchangers.  

PIPELINE 

The heat is transported from Busselton Water site to the Geographe Leisure Centre via an insulated 

Rehau carrier pipe installed below ground. The heat is transported approximately 700m, using the 

existing road reserve. It follows Queen Elizabeth heading south, crosses College Avenue and the 

Vasse Diversion drain, before heading south east alongside a pathway and then down Glenmeer 

Ramble, crossing Clydebank Avenue before reaching the GLC. The route was chosen to minimise 

impacts to existing vegetation and infrastructure and considered other services located nearby. 

The pipe used is 125mm Rehau Pre insulated RVT in a mix of 40, 80 and 100 meters coils. The 

specifications of the pipe were as follow:  

- Outer diameter – 125 mm; 

- Pressure rated to approximately 12 bar; 

- Flow rate to approximately 22-26l/s; 

- Capable of handling 40 degree C with no de-rating of working pressure; and 

- Total installed length of 1360 meters.  

 

The Rehau product was recommended due to the following factors: 

- Most cost effective system; 

- supplied as one complete and continuous system; 

- provides a continuous thermal break including insulation for joints and fittings; 

- Highest R value; 

- Full product range of joints, fittings and components; 

- The system is supplied pre-insulated; 



 
 

 

- System is rated to 50 years at 11.9 bars and 40 degree C; 

- The insulation has high water resistance which is important considering the site conditions; and 

- The carrier pipe has good resistance to pressure spikes e.g. on pump start up. 

This type of system is very common in Europe for district heating and there are several 

manufacturers however Rehau was found to be the only supplier in Australia of this style of pre 

insulated pipe (i.e. supplied in coils).  

The specification of the pipe work making up the main loop is that over the distance and with the 

temperatures involved less than 0.5 degree C is expected to be lost. 

GEOGRAPHE LEISURE CENTRE – POOL HEATING 

Once the heat has reached the GLC, it is run through two titanium heat exchangers. 

The pump driving this flow through the loop is a twin set produced by Grundfos with its own 

controls that monitor temperature and flows and switch on the pumps in such a way as to maximise 

the efficiency.  

As with any heating system, water is drawn off from the pool circulation system and after heating 

returned to the flow. This occurs for the indoor and outdoor separately. The two pools have their 

return water monitored and this drives the heating requirement through another PLC. 

GEOGRAPHE LEISURE CENTRE – SPACE HEATING 

After the loop water has gone through the outdoor pool heat exchanger, it is still approximately 26 

degree C. This flow then runs through the source side of the heat pump where the other side is a 

loop heated to approximately 50 degree C which is pumped up to the new air handling unit in the 

upper plant room. Although the unit is much lower power than the old air sourced heat pumps the 

unit is designed to recover 80% of the heat energy from the returning pool air space, passing it on to 

the fresh air being sent through the heating coils to the existing vents in the pool space. 

There are multiple benefits to this arrangement: 

1. It uses energy from the water already available; 

2. It recovers energy from the exhaust air instead of re-circulating it; 

3. It supplies purely fresh air to the pool air space reducing the smell of chlorine and other 

derivatives; and 

4. It also reduces the total humidity which is monitored along with the temperature. 

 



 
 

 

 

Fig 2 Graphic illustration of the Geothermal System



 
 

 

3. PROJECT TIMELINE 

PROJECT PLANNING PHASE 

The City was notified of the CEEP funding on 13 June 2012. The last impediment to the project was 

overcome with the signing of a licence agreement with Busselton Water granting access to Busselton 

Water infrastructure and groundwater to the City. The agreement was signed on 31 July 2012.  

 

Fig 3: Signing of the Geothermal System Licence Agreement between the City of Busselton and Busselton 

Water, 31 July 2012 

Following the signing of a funding agreement with the Australian Government on 15 November 

2012, the design phase of the project got underway. An independent Project Manager was also 

appointed to manage the project on behalf of the City of Busselton. 

 

DETAILED DESIGN PHASE 

A request for quotation was advertised and awarded to SLR Pty Ltd on 27 November 2012 to 

prepare detailed engineering drawings and specifications for the geothermal project. SLR had 

previously prepared the feasibility study that supported the City’s funding application to CEEP. This 

involved closed liaison with Busselton Water to ascertain the best design for the project, which 

would maximise heat transfer while keeping capital and operational costs to the project’s budget.  

The City also negotiated with the Water Corporation of WA to obtain the authorisation for the 

pipeline to cross the Vasse Diversion Drain, managed by Water Corporation. Approval was granted 

subject to detailed design drawings being provided.  

  



 
 

 

Orders for the geothermal pipeline were finalised in December 2012 in order to be delivered in time 

for construction to start within the project’s schedule in April 2013. The manufacturing and delivery 

lead-time of this type of pipe was estimated to be up to 16 weeks as the pipe came from Germany.  

 

 

Fig 4 and 5: Delivery of the Rehau pipe, 4 April 2013 

The detailed design was finalised in February 2013 and included in tendering documents for 

construction of the geothermal system.  

  



 
 

 

TENDERING PROCESS 

Three separate tenders were drafted for the following scope of works: 

- Civil works, including installation of the pipework between Busselton Water and the GLC, 

connection to the water tanks and construction of the new plant room. 

- Mechanical and electrical works; including installation and connection of all mechanical and 

electrical equipment, including but not limited to heat exchangers, heat pump, pumps at the GLC 

and Busselton Water, installation and integration of the pool air handling unit into the existing duct 

work and decommissioning of old system, Building Management System (BMS) design and 

deployment and installation of all monitoring equipment; and 

- Swimming-pool works, including the design and construction to separate the two indoor pools, 

being the lap pool and the kid’s leisure pool and the supply and installation of a pool blanket for the 

indoor lap pool. 

Unfortunately responses to the tenders were not satisfactory. Further to this, new pool regulations 

and working practices came into effect that removed the need to split the indoor pool in two water 

bodies. This led to a review of the funding agreement to remove this scope of work from the project. 

A revised funding agreement was signed with the Australian Government on 8 April 2013. 

Two requests for quotation for the civil and the mechanical and electrical components were re-

drafted with further clarifications provided on the project. This led to the appointment of CD Drilling 

for the civil works (installation of the pipeline from the GLC to Busselton Water only) and CDJ 

engineering for the Mechanical and Electrical works (which included connection to the water tanks 

and construction of the new plant room) on 22 May 2013. Both were local companies, based in the 

south-west of Western Australia.  

 

INSTALLATION OF THE PIPELINE 

A detailed environmental assessment of the works was carried out to ensure the installation of the 

pipeline did not impact on the environment. The assessment focused on preventing the disturbance 

of acid sulphate soils and the clearing of native vegetation, in particular due to the presence of Rare 

Flora in the vicinity of the works.  

The installation of the pipeline started in mid June 2013 using directional drilling. Directional drilling 

is a construction method, which reduces road reinstatement costs, disturbance to vehicle and 

pedestrian traffic and impacts on the natural environment.  

Installation of the pipeline was significantly delayed due to very wet weather conditions and a high 

water table. CD Drilling were required to wait until water levels in the Vasse Diversion Drain 

subsided before they could drill underneath the drain to connect both sides of the pipeline. This was 

completed in early September 2013.  



 
 

 

 

Fig 6 installation of the Rehau pipeline, 14 August 2013 

 

Fig 7 installation of the Rehau pipeline, 19 August 2013 

 

Fig 8 installation of the Rehau pipeline, 29 August 2013 



 
 

 

 

CONNECTION TO BUSSELTON WATER TANKS 

CDJ connected the Rehau pipeline, which terminated at the newly constructed plant room on 

Busselton Water site to the water tanks in August 2013. All pipes were insulated to reduce heat loss 

and met requirements for potable water.  

 

 

Fig 9 and 10: Connection of the Rehau pipeline to Busselton Water Tanks, 14 August 2013 

  



 
 

 

POOL BLANKET 

A pool blanket was purchased and installed to cover the indoor pool and assist with maintaining 

water temperatures.  

 

Fig 11 Pool blanket for the indoor pool, 14 August 2013 

 

MECHANICAL AND ELECTRICAL WORKS 

The bulk of the mechanical and electrical works was completed in September-October 2013, with 

the Building Management System (BMS) fitted in December 2013.  

A small plant room was built on Busselton Water treatment plant site to house a heat exchanger and 

the pumps required to circulate the water between the tanks and the heat exchanger.  

 

Fig 12 Busselton Water plant room, 29 August 2013 



 
 

 

The pumps and heat exchanger were installed once the plant room was completed.  

 

 

Fig 13 and 14 Busselton Water plant room, 11 October 2013  

 

  



 
 

 

An extension to the GLC plant room was built to house additional hardware and equipment required 

for the geothermal system. 

 

 

Fig 15 and 16 construction of the GLC plant room extension, 11 October 2013 

  



 
 

 

Two heat exchangers were installed to heat the indoor and outdoor pools and a twin set of Grundfos 

pumps to circulate water from the pools to the heat exchangers and through the loop system to 

Busselton Water. 

   

Fig 17 twin set pumps, 11 October 2013   Fig 18 Heat exchanger, 11 October 2013 

 

A water to water heat pump and another Grundfos pump were installed to extract and transport the 

heat for the pool space. 

 

Fig 19 Heat pump, 24 March 2014 



 
 

 

These were connected to the new air handling unit, which was installed upstairs at the GLC to 

provide heating requirements to the pool hall.  

 

Fig 20 installation of the new air handling unit, 23 October 2013 

 

 

Fig 21 new air handling unit, 12 November 2013 

  



 
 

 

A Building Management System (BMS) was installed in December 2013 to control the operation of 

the geothermal system. The BMS was also fitted with an audio and visual alarm to warn of faults in 

the system, such as issues with temperatures or the pumps.   

   

Fig 22: Geothermal system BMS, 3 Dec 2013  Fig 23: Geothermal system BMS screen, 24 Mar 2014 

 

TESTING AND COMMISSIONING 

The system was fully tested and commissioned, with the pipeline pressure tested to 6 bar in October 

2013 (with the operating pressure currently at 4 bar) and the remainder of the geothermal system 

commissioned in February 2014.  

 

Fig 24 Testing of the Rehau pipe, 14 October 2013 

  



 
 

 

PUBLIC LAUNCH AND COMMUNICATION 

The project was widely promoted during construction. This led to significant coverage in the local 

media, with seven articles published in the local paper, one article published in a local publication, 

one article published in a national publication and two interviews on the local radio. A presentation 

was also made at the WA Australian Water Awards (AWA) conference on 25 October 2013.  

 

Fig 25 Article in the Busselton-Dunsborough Times, 2 August 2013 

  

Fig 26 and 27 geothermal banner and 3D model (sponsored by Busselton Water) at the GLC 

  



 
 

 

The geothermal system was publicly launched on 7 March 2014. A free community open day was 

organised with speeches from representatives of the City of Busselton and Busselton Water followed 

by a free sausage sizzle and water games for children. It is estimated that over 400 people attended 

on the day. 

 

 

 

Fig 28, 29and 30 Geothermal Public Launch, 7 March 2014  



 
 

 

4. PROJECT CHALLENGES 

As with most projects of this scale and using new technology, the design and construction of the 

geothermal system at the GLC came across a number of challenges as outlined below. This led to a 6-

month delay with the estimated completion date. 

DESIGN  

While standalone geothermal systems, drilling their own bores are more commonly used to heat 

swimming pools across Australia, this project as it stands had never been implemented before. By 

using existing infrastructure, owned by Busselton Water, the City of Busselton was able to reduce 

the project construction costs and future maintenance that a standalone geothermal system would 

have required. Also the system uses geothermal energy stored in large water tanks prior to water 

being distributed for potable use to the local community. This added the complexity of ensuring 

water quality is protected throughout the process.  

Due to the new and technical nature of this project, there were complicated technical issues that 

required resolution by the contractors and design engineers. This necessitated the careful 

preparation of a detailed design, with the specification of the necessary plant and equipment. The 

design phase of the project took longer than initially planned and required strong collaboration 

between the design engineer, the construction contractors, Busselton Water and the project team.  

Technical issues also arose during the construction phase. The installation of the pipeline was 

delayed due to the preferred method of installation being directional drilling. This construction 

method was preferred as it minimised reinstatement costs and environmental impacts. But it 

required input from the manufacturer to ensure the integrity of the pipe was maintained during 

installation as it was the first time the directional drilling method was ever used with Rehau pipe in 

Australia. This had flow on effects with the timing of the installation of the plant room and the 

circulation pumps system. 

PROCUREMENT 

Again due to the innovative nature of the project, it proved difficult attracting the right contractors 

for the work. The project had to be advertised twice and significant work put in by the project team 

to clarify the project scope with potential contractors. This type of work is still an emerging industry, 

especially in regional Australia and the necessary technical skills are not widely available.  

INDOOR POOL SEPARATION 

Splitting the indoor pool in two water bodies was initially included in the project proposal, as it 

would have allowed the shallow section of the pool to be heated to higher temperatures and cater 

for leisure swimming and the remainder of the pool to lower temperature and cater for lap 

swimming. Also it would have reduced the number of days the indoor pool had to be closed due to 

contamination. However it had to be taken out of the project due to practical issues with 

maintaining disabled access and the high costs involved. Also new procedures for dealing with 

contamination of public swimming pools made the separation unnecessary. A variation to the 

funding agreement was negotiated with the Australian Government to remove this component from 

the funded project. 



 
 

 

 

LEAD TIME FOR DELIVERY OF EQUIPMENT 

Significant lead time had to be built in the project schedule. For example, the Rehau pipe came from 

Germany, with a 16 weeks manufacture and delivery time. Lengthy lead time also applied to the 

delivery of the heat pump and air handling unit. This had flow on effects on the project’s critical 

path.  

WET WEATHER 

Due to the challenges outlined above, the project was a couple of months delayed, which meant 

construction had to occur in winter. July and August 2013 were much wetter than usual, which led to 

a high water table. This impacted on the installation of the pipeline and incurred further delays.  

BUILDING IN-HOUSE TECHNICAL EXPERTISE  

As a local government, the City did not have the necessary geothermal expertise in-house. The 

project was mainly managed by a team of Officers from the City. The project team had to often rely 

on external technical expertise, while building up its own knowledge of the system.  

MAINTAINING COMMUNITY SUPPORT  

It was critical for the project to keep the high level of community support it benefited. This meant 

minimising interruptions to the services provided to customers. As far as practical the GLC remained 

open during construction. The main disruption was the absence of air handling in the pool hall when 

the new air handling unit was being installed. The inconvenience was well explained to users and 

resulted in minimal complaints. 

  



 
 

 

5. PROJECT STRENGTHS 

The geothermal project is considered to be a success, having achieved what it set to do and more 

despite some of the challenges outlined above. Some lesson learnt or key strengths can be drawn 

from the project. 

First of all significant planning went into preparing the project and designing the system. The 

planning spanned several years and continued throughout the project. It is considered critical to the 

success of any technically complex infrastructure projects.  

Having a realistic and well thought through budget is also very important. Having secured Federal 

Government funding meant that the project could go ahead in its full scope and with the level of 

planning and management required.  

Throughout the project, there was a strong collaboration between all stakeholders, including the 

City of Busselton, Busselton Water, the Australian Government, the construction contractors and the 

design engineer. This greatly facilitated the prompt resolution of some of the issues encountered 

during the project. 

The project also benefited from long term support from the Busselton Council, which funded the 

planning stages and half of the construction costs. It also benefited from strong community backing, 

which assisted with some of the inevitable inconvenience of the construction phase. 

Being an innovative project, it attracted wide interest from the community, other local governments 

and the construction industry.  

Finally the project was well managed by an in-house project team, with some assistance from an 

external project manager at the early stages of the project. The officers worked as a team and used 

their respective skills in project management, infrastructure projects, procurement and finance and 

grant reporting to manage the project to fruition.  

  

Fig 31 Geothermal Project Team awarded the City of Busselton Team of the Year Award 2014 

  



 
 

 

6. PROJECT OUTCOMES 

The following three objectives, which were identified for the project, have all been or will be met.  

 Improving energy efficiency 

The installed geothermal system is anticipated to save in excess of $89,772 per year (as per 

attachment 1 – Project Energy Efficiency Improvement, March 2014) by providing energy for heating 

both swimming pools and the pool space at the GLC all year around. 

An analysis of electricity usage at the GLC was conducted from 18 February to 10 March 2014, 

comparing current usage to last year usage at the same period. The assessment found an energy 

efficiency improvement of 93 MJ/m3 p.a or 6.5 MJ/patrons p.a, which is equivalent to $8,449 p.a at 

current electricity prices.  

It is important to note that the system was being commissioned during January and part of February 

2014 and therefore there is still limited data fully representative of future operation. Given the due 

date of this report there was a very short period of post implementation performance available to 

compare to baseline performance. 

Reported energy efficiency has been annualised but this is a poor predictor of annual performance 

as the periods compared only cover the warmer months of the year. The outdoor pool and the pool 

hall have not had to be heated yet due to current outside temperatures. During the commissioning 

phase, the full system was connected for several hours for testing purposes and found to be fully 

functional and adequately heated both water and space as planned.  

It will be much easier to measure efficiency gains after the winter months of 2014 since the project 

should deliver the biggest savings during winter, when the water and space requires more heating. 

In addition the pumps, which are the main source of electricity use of the system are currently 

operating below what was initially expected with an average of 4kW.  

The system is estimated to save 447 tonnes of carbon emissions per annum, which is equivalent to 

powering 60 homes for a year. 

 Improving the usability of the indoor and outdoor pool 

The project will allow the opening of the outdoor pool into the winter months and cater for an 

extended use by the community. 

The project also had the unexpected benefit of significantly improving air quality in the pool hall by 

reducing humidity levels and chlorine smells. This has been appreciated by the staff and patrons 

using the facility.  

 Raising community awareness of climate change and energy efficiency 

The project benefited from strong local media coverage throughout the construction phase. Various 

communication mediums were used, including a 3D display representing how the geothermal 

system works and a pull up banner. Both are permanently displayed at the GLC. The project was also 



 
 

 

officially launched on 7 March 2014, with over 400 people attending the open day. Benefits of the 

project, including the importance for all to reduce carbon emissions were promoted on the day.  

 Fostering innovation and capacity building in local carbon technologies amongst local 

businesses.  

The project used a number of local businesses for construction. In particular the two main 

construction contractors, being CD Drilling and CDJ are based in the south-west of Western 

Australia. This project greatly contributed to building local expertise in geothermal-type projects.  

The project also led to an increase technical expertise within the City of Busselton, which is already 

being used with other similar projects. The GLC is about to embark on a major expansion project 

with additional gym facilities, a larger crèche, office space and the creation of professional suites. 

The existing geothermal system was found to have additional capacity and will be used to provide 

heating and cooling requirements for the additional space. This is a major achievement in further 

reducing the City’s carbon emissions.  



 
 

 

7. PROJECT BUDGET 

The project was delivered on budget with a total cost of $1,059,531.34 excluding GST. The project 

budget was $1,066,412 excluding GST. This leaves unexpended funds of $6,880.66 excluding GST. 

The table below outlines the actual costs versus the budgeted costs in the funding application 

Table 1 – Project’s budgeted and actual costs 

 Budgeted costs Actual costs 

Project management $41,549 $45,658 

Detailed design $55,398 $64,395 

Construction of pipeline $330,000  $202,536  

Mechanical and electrical works $545,000  $714,441.10  

Pool blanket $30,000 $32,790 

Educational activities and raising 
community awareness 

$4,800 $2,629.24 
 

Temporary separation system $10,000 $0 

Energy and financial audits $3,500 $2,630 
(estimated pending final invoice 
being received for financial 
audit) 

Contingency $46,165 $1,322 

Total $1,066,412 $1,059,531.34 

 

While the overall project was delivered on budget, there were minor variations within certain 

budget lines. The contingency budget was mainly used to cover cost increases of specific budget 

items, in addition to paying for minor unforseen costs such as building licence fees.  

Additional budget was spent on the detailed design due to the complexity of the project, but also 

due to the change of scope with the pool works. A second set of drawings and new calculations had 

to be prepared to take into consideration the fact that the indoor pool would not be split.  

Installation of the pipeline was cheaper than anticipated following the use of directional drilling, 

which significantly reduced reinstatement costs. Also it was initially planned that the contractors 

installing the pipeline between the GLC and Busselton Water site would construct the new plant 

room and connect the pipeline to the water tanks. However due to the respective skills of the 

contractors who tendered for the job, the mechanical and electrical contractors built the plant room 

and connected the Rehau pipe to the water tanks. This has resulted in a higher budget figure for the 

mechanical and electrical works. 

The works required to heat the pool space proved to be more encompassing and increased the total 

cost of the mechanical and electrical component.  

Alternatively, less budget was spent on the educational activities and raising community awareness 

due to some initiatives being sponsored by other stakeholders. For example, Busselton Water paid 

for the design and construction of a 3D model of the geothermal system, which is now permanently 

displayed at the GLC.  



 
 

 

After 12-month of implementing new procedures for dealing with human contamination of the two 

swimming pools, following the release of updated guidelines from the WA Department of Health, it 

was decided that a temporary separation system was not required. This budget line was therefore 

not used. 

An audited financial statement will be prepared for the project and submitted to the Department of 

Industry by 30 April 2014.  

  



 
 

 

CONCLUSION 

The installation of a geothermal system at the Geographe Leisure Centre has been many years in the 

making, from exploring the concept at the time the GLC was built, to investigating its feasibility, 

securing approvals, accessing funding, defining a detailed design and last but not least overcoming 

the engineering challenges of construction. It has been the result of many stakeholders over the 

years working together to deliver positive outcomes for the local community and the environment.  

The geothermal system is now operating and currently heating the indoor pool as anticipated, saving 

money and carbon emissions. It is still early days and 12-month of operation and a winter season will 

be required, with the need to heat the pool space and outdoor pool, before a full assessment of the 

system’s performance can be completed.  

In addition to achieving its objective of increasing energy efficiency, this project has also achieved 

other objectives of raising the community’s awareness of carbon emissions and the local industry’s 

knowledge and expertise for similar types of project. It has also significantly improved the amenity 

of the GLC by making the pool space’s environment more comfortable for patrons and staff alike, 

resulting in a healthier and more active community. 

Just completed, this project will soon be built on and further energy efficiency achieved with the 

existing geothermal system proposed to be used for providing heating and cooling requirements of a 

major extension to the Geographe Leisure Centre.  

  



 
 

 

ATTACHMENT 1 PROJECT ENERGY EFFICIENCY IMPROVEMENT 

PROJECT TITLE  

Geothermal Heating of 

the City of Busselton 

Geographe Leisure 

Centre 

PROJECT ID CEEP 1031 

FUNDING RECIPIENT The City of Busselton DATE 24/03/2014 

 
Building, Facility or Site 1 

Name of Building, 

Facility or Site 1 
The City of Busselton Geographe Leisure Centre 

Location (address) 1 Recreation Lane, Busselton, WA  

Type of building, 

facility or site 
Aquatic Centre  

Activity Type and 

Measure 

The City of Busselton now heats swimming-pools and pool space of the 

Geographe Leisure Centre (GLC) by extracting heat from the groundwater 

stored at the Busselton Water Treatment Plant 2 

Energy Efficiency 

Estimate Method 

Before and after energy efficiency calculation based on electricity use at the 

whole facility (IPMVP-Option C). 

Baseline Energy 

Usage 

Baseline Start Day 18 February 2013 

Baseline Finish Day 10 March 2013  

Electricity: 3,230,225 MJ per annum (p.a) 

 

Baseline Energy 

Efficiency 

2243 MJ/m3 p.a 

23 MJ/patron p.a 

Please refer to notes and limitations below. 

Energy Efficiency 

Improvement 

Post Project Usage  

2150 MJ/m3 p.a 

17 MJ/patron p.a 

Post Project Savings 

93 MJ/m3 p.a  

6.5 MJ/patron p.a 

Please refer to notes and limitations below. 



 
 

 

Reporting Data 

(Measuring Energy 

Efficiency and 

Additional Data) 

 

Parameters 

Baseline 
(18 Feb 

– 10 
Mar 

2013) 

Post-
project 
(18 Feb 

– 10 
Mar  

2014) Data Source 

Pool Volume (m3) 1440 1440 

Data 
supplied by 
City of 
Busselton 
(CoB) 

Patronage (patrons/day) 384 513 

Data 
supplied by 
CoB 

Indoor Pool Temp (0C) 29.5 29.5 

Data 
supplied by 
CoB 

Outside Temp (0C) 30.1 31.0 

Busselton - 
Average daily 
max for 
period 
assessed 
(Bureau of 
Meteorology 
website) 

No. of backwashes during period 3 5 

Data 
supplied by 
CoB 

Days open during period 21 21 

Data 
supplied by 
CoB 

 

Cost of Activity $1,066,412 

Estimated Cost 

Savings (based on 

current data) 

$8,449 p.a 

Cost savings based on calculated cost of power of $0.063/MJ, calculated using 

the latest billing data for the site (February 2014).   

Please refer to notes and limitations below. 

Estimated Cost 

Savings (based 

estimated running 

costs of the 

geothermal system)  

Parameter Value Data Source 

Total facility consumption cost p.a $179,850 

Data supplied by 
Busselton City 
Council (BCC) 

Pool heating percent consumption 26% GG 2010 

HVAC percent consumption  32% GG 2010 

Pool heating and HVAC consumption 
cost p.a $104,313  

Estimated cost of geothermal system 
p.a $9,807 Data supplied BCC 



 
 

 

Back up heat pump running costs 
(estimated maximum of 4 weeks/year) $4,734 Data supplied BCC 

Estimated cost savings p.a  $89,772   

   Assumptions/Limitations: 
  It is assumed that costs are directly related to percent consumption for the 

facility 
It is assumed that the geothermal system replaces total energy consumption 
for both pool heating and the HVAC as per design, except during 
maintenance of the geothermal system estimated at a maximum of 4 weeks 
per year.  

 

Notes and 

Limitations 

Project was only completely commissioned mid February 2014.  Given the due 

date of this report there was a very short period of post implementation 

performance was available to compare to baseline performance. Electricity 

usage was extracted from Perth Energy Interval data provided by CoB. 

Reported energy efficiency has been annualised but this is a poor predictor of 

annual performance as the periods compared only cover the warmer months of 

the year. It will be much easier to measure efficiency gains after the winter 

months of 2014 since the project should deliver the biggest savings during 

winter, when the water and space requires more heating. 

The analysis is based on whole facility electricity usage. Gas usage is not taken 

into account as it was not used for pool or space heating in the periods being 

assessed. Sub-metering data is not yet available.  An Energy Audit Report 

carried out prior to the project (GG 20101) indicates that the pool heating 

energy use represents 26% of facility wide energy use.  Environmental and 

operational characteristics for other loads have not changed during the period 

being assessed, therefore it is assumed that facility wide energy savings are 

attributable to the increased heating efficiency. 

 

 

 

                                                           
1
 Geographe Leisure Centre Energy Audit Report. Geographe Green, April 2010 (GG 

2010). 


