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1 Disclaimer 

This activity received funding from the Department of Climate Change and Energy Efficiency as part 

of the Community Energy Efficiency Program.  

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 Introduction 

The City of Kalgoorlie-Boulder was successful in securing $622,725 from the Australian Government 

Department of Climate Change and Energy Efficiency, Community Energy Efficiency Program (CEEP) 

in June 2012 for the design and construction of the Geothermal Heating System and a Solar Thermal 

system.  In addition to these two systems, although not funded by CEEP, a Solar PV system was also 

installed to reduce the electrical energy requirement to run the Geothermal heating system.   

The three components of the Oasis Alternative Energy project work together to significantly reduce 

the overall electricity and gas consumption costs as well as reducing green house gas emissions.  

The project aligned with the objectives of the CEEP program by delivering a clean and secure energy 

supply.  

This project not only has reduced the City of Kalgoorlie-Boulder’s reliance on traditional energy 

supplies such as electricity and gas, it has reduced our carbon emissions and has assisted with the 

development of Australia’s emerging low emissions technologies and industries, namely Geothermal 

energy.  
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3 Project Background 

The Goldfields Oasis Leisure Centre (GOLC) is the premier Aquatic and Leisure Centre in the 

Goldfields region of Western Australia. It is located within the municipality of Kalgoorlie-Boulder and 

is operated by the City of Kalgoorlie-Boulder. The Centre is equipped with a number of swimming 

pools and water features, a gym, numerous hard courts and fields and an indoor arena. Two 

swimming pools are located indoors and are heated, namely a 50m Olympic sized swimming pool 

and a Leisure Pool and are open throughout the year. The outdoor water features, including a 

FlowRider surfing simulator and water slide, are unheated and are used seasonally. The indoor pool 

hall is mechanically ventilated and heated. The gym and other exercise areas are air conditioned.   

The GOLC was utilising two main sources of energy for its operations: natural gas and electricity. 

Natural gas was primarily used to heat the swimming pool and electricity for running a variety of 

different equipment at the centre including pool circulation pumps, lighting, air conditioning and 

ventilation. This energy use at the site was the Council’s single largest energy bill. This was due to 

rapid increases in prices of gas and electricity in the years to this project being implemented. The 

high cost of energy use and the associated greenhouse gas emissions were the drivers for this 

project being implemented. The installed systems consist of a solar thermal pool heating system for 

use during the summer months, a ground source heat pump (GSHP) system for pool heating during 

the winter months and solar PV system to offset the increased electricity consumption from the 

GSHPs. Together these systems forms a hybrid pool heating solution with essentially zero carbon 

emission.   

Of these programs by delivering clean and secure energy supplies to a regional council in the form of 

solar PV and solar thermal, along with increasing energy efficiency by employing ground source heat 

pumps to abate the use of the existing gas boiler. The project has also contributed to Australia’s  
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4 Project Descript ion 

4.1  Solar Thermal  

Solar Thermal Technology utilises radiated heat from the sun to heat water.  This project adopted 

unglazed flat panels as research had shown it can be more efficient for heating water to lower 

temperatures (26 to 30°C), thus making them a more cost-effective solution for pool heating. 

Another advantage of unglazed flat panels is that the pool water can be pumped directly through the 

panels eliminating the need for heat exchangers.  

A typical solar collector for pool water heating consists of an array of black plastic tubing integrated 

into a black mat or individual tube formation. The tubing is connected to UVPVC (Ultra Violet 

Polyvinyl Chloride) pipe work. The pool water is either drawn from the balance tank or from the pool 

filtration circuit and then pumped through the solar collector panels. As the water passes through 

the solar collector it is heated directly by the sun and then returned to the pool via the balance tank 

or filtration circuit. The collectors should be oriented towards the north in Australia with a higher 

angle of incidence the further south the location of the pool. The solar water heating (SWH) system 

can be used either to extend the summer swimming season or it can be used in combination with 

other heating technologies to displace gas heating, mainly during summer. 

Typically the roof of the leisure centre would be used for the installation of the solar collectors, 

however the roof must have both the area and ability to support the weight of the collector when 

filled with water. Therefore, the roof structure must be capable of supporting the solar collectors 

and a 'live load'. (Live load is the weight carrying capacity allowed for personnel to work/walk across 

the roof). 

 

Figure 1: Unglazed Solar Collector used for pool heating. 
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4.2  Geothermal  

A heat pump is a device which uses a thermodynamic cycle to move energy from a heat source to a 

heat sink. In the case of a ground-source heat pump (GSHP) for pool heating, the heat pump uses 

electricity to move energy from the ground into the pool water.  

The evaporator in a ground-source heat pump (GSHP) exchanges heat with the ground via a closed-

loop tubing system. GSHPs are costly to install however, a GSHP is efficient and the ground source 

temperatures are more consistent throughout the year. A ground-source heat pump can typically 

move 4-5 units of heat for every 1 unit of electrical energy needed to run the system. They are 

therefore among the most energy efficient technologies for providing HVAC and water heating. The 

typical layout of a GSHP for hydronic space heating is presented in figure 2. 

 

Figure 2: Typical GSHP system configuration. 

Heat is removed from the earth through water circulating in a ground loop heat exchanger. Heat is 

then transferred to the pool water via the heat exchanger.  

The design of ground heat exchangers are usually composed of vertical holes which can be hundreds 

of meters deep or horizontal trenches filled with HDPE piping. In the case of the Oasis project, a 

combination of vertical holes and horizontal trenches have been used to optimise the cost (ie. 

Reducing the drilling cost) of the ground source heat exchanger which is the most expensive part of 

the system.  
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5 Project t imel ine  

The City of Kalgoorlie-Boulder appointed an independent Project Manager, Energy Make Clean 

(EMC), to assist in the management of the project on behalf of the City of Kalgoorlie-Boulder.   EMC 

assisted with the concept and design of the Oasis Alternative Energy Project.  

In late 2011, the Federal Government passed the Clean Energy Future legislation and as a result, the 

Community Energy Efficiency Program (CEEP) was established. The aim of CEEP was to encourage 

energy efficiency at Local Government and Community Group level.  The first round of the 

programme closed for application in March 2012. CKB, together with consultant EMC (formerly HAC) 

took the opportunity to obtain funding for the project by applying for 50% funding of the project 

from this Federal Government program. The CEEP program did not cover the solar PV aspect of the 

project, but did cover the GSHP and solar thermal aspects. 

The CEEP application requested $622,725. This was to fund half the cost of the solar thermal and 

half the cost of the GSHP system and some other project related costs.  

Component Total Cost CEEP proportion 

Solar Thermal Heating $426, 525 $213,262 

GSHP $831,566 $415,783 

Solar PV $N/A $N/A 

Total $1,258,091 $622,725 

Table 1: Project Costing and Proportion of CEEP Funding.  

The announcement that the project had been awarded CEEP funds was made in June 2012.  

Due to Commercial Geothermal systems being relatively new technology in Australia, there were 

some technical issues surrounding the Ground Source Heat Pump aspect of the project and so it was 

decided that the two other components, the Solar PV and the Solar Thermal aspects of the project 

would be awarded to ensure any delay with the project was minimised.  

5.1  Detailed design of the Ground Source Heat Pump 

It was decided that it was preferable to first conduct ground testing so that the RFT stage would be 

informed with better data. This would enable a more accurate costing for the system.  It was 

decided to use Direct Energy Australia to conduct ground testing in a vertical hole. Direct Energy 

Australia subcontracted the drilling of one approximately 100m deep hole to Kalgoorlie based 

company, JSW Drilling. JSW also inserted a polyethylene u-pipe through which the water is circulated 

in for the test. The test rig was sourced by Direct Energy Australia and data from the test was sent to 

independent scientists at a company called GRTI in the USA to derive the results.  

The key result that is required from the test is the ground conductivity. The temperature of the 

circulating water is measured as it goes into the loop and the temperature of as it returns. At the 

same time, the energy input into the water is measured. The test was undertaken for approximately 

48 hours. The test provides the information required to determine the ability of the ground to 

absorb and transmit heat.   
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The key results from the ground test were: 

 Thermal conductivity: 1.96W/mK 

 Thermal diffusivity: 0.0079cm2/s 

 Undisturbed formation temperature: 23.1°C to 23.3°C 

Another company who had expressed interest in the project offered to install temperature probes in 

the ground at about 2m depth. The reason for this is that the company thought there might be merit 

in horizontal loops for the project. Horizontal loops are far cheaper to construct than vertically 

drilled holes. The disadvantage is that the horizontal holes do experience some temperature change 

during the year. GT Power installed two temperature probes in the ground where the ground heat 

exchangers were to be installed. It was found that as the ambient temperatures increased as 

summer approached, the ground temperature between 1 and 2m deep increased gradually.  

5.2  Tendering Process  

CKB decided to pursue a two stage tendering process including an Expression of Interest (EOI) phase. 

This was due to the fact that CKB had not executed this kind of project in the past and it was unclear 

as to what the market response to a tender request would be. The EOI stage allowed CKB to conduct 

a closed tender round. The expectation from the EOI phase would be that the most capable 

organisations would be requested to participate in the tender process. The EOI document, outlining 

the background and scope of the project was released in June 2012 with responses due in July 2012.  

The project was split up into three components: solar thermal hot water; solar PV; and GSHP. 

Companies were permitted to submit EOIs for more than one component of the project. 

The tendering process resulted in three different successful tenderers: 

 Solar Hot Water: Supreme Heating who were contracted to supply an unglazed black 

matting system; 

 Solar PV: Solargain who were contracted to supply a rooftop grid-connected photovoltaic 

system; and 

 Ground Source Heat Pumps: Direct Energy Australia who were contracted to supply an 

indirect GSHP system using a mixed design (vertical and horizontal loop) GHX.  

5.3  Installation timeline 

The installation of the project occurred from December 2012 to April 2014. The respective time 

periods of installation are shown in Table  below. 

Solar Hot Water Solar PV GSHP 

December 2012 - January 2013 April 2013 - June 2013 May 2013 - May 2014 

 Table 2: Project design and construction programmes. 
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5.4  Installation of Solar Thermal component 

The Heatseeker product from Supreme Heating is a black rubber nitrile product which is UV 

resistant. The product is composed of small diameter flexible tubes which are filled with pool water. 

The tubes are grouped together and these groups are then connected into manifolds. The advantage 

of this technology is that pool water is heated directly in the tubes and when heating is not required 

the tubes are simply drained of water and the water drains back into the pool. 

Supreme Heating was also engaged to install the safe access pathways and ladders which were 

installed on the roof to allow access to the solar thermal system and the solar PV system. 

Installation began in December 2012. The process included plant room works to tie in the solar 

thermal heating system to the main pool circulation lines, the installation of a pump on each pool 

system and pipe-work to and from the pool circulation system to the heat collectors on the roof. The 

installation was completed in the heat of summer and this posed some problems for the installers as 

the roof temperatures were extremely high. However, the whole project was completed in a 4 week 

period and was commissioned in late January 2013. 

The finished installation on the pool hall roof is shown in Figure 3 while Figure 4 shows the 

connections between the tubes and the collecting manifolds. Figure 5 illustrates the solar thermal 

tie-in points for the lap pool. The solar thermal pipe work is the white PVC piping complete with the 

circulation pump and flow meter. Note that the clean, filtered pool water is extracted from the main 

circulation line on the right and injected vertically back into the line on the left. Positioning the solar 

thermal pool heating process after the filtration process minimises the build-up of foreign matter in 

the small diameter solar collection tubes.  

 

Figure 3: Completed solar thermal system installation. 
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Figure 4: Solar collector tubes connecting to the manifolds.  

 

Figure 5: Solar thermal tie-in points for the lap pool.  
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5.5  Geothermal  

Ground Heat Exchanger (GHX) composed of a series of vertical holes drilled to approximately 80m 

depth as well as two horizontal trenches to be filled with “slinky” coils. The use of the horizontal 

trenches was to reduce the overall cost of constructing the ground heat exchanger whilst still 

satisfying the energy load requirements of the brief.  

The modelling for the operation of the GSHP system indicates that there will be little use for the 

GSHP system in the hot summer months. This is where the solar thermal system bears the heating 

load. In winter, however there is somewhat less energy derived from the sun and this is when the 

GSHP system will be required.  This has been seen in practice with recorded results from the solar 

thermal system. Meaning that during summer there will be very little heat extraction from the 

ground. The DEA design, however, makes use of this fact by allowing for heat from the horizontal 

exchanger to be “stored” in the vertical exchanger. This will be achieved by circulating water from 

the horizontal exchanger to the vertical exchanger during the summer months. Due to the high 

summer temperatures in Kalgoorlie in the summer, the heat from the shallow ground can be 

transferred to the deep ground to be used by the system in the winter. This will ensure that the 

system remains as efficient as possible. 

5.6  Installation of the Geothermal component  

The installation of the GSHP system began in May 2013 with the initiation of drilling at the site. The 

land was under the management of the City Council, however, it was necessary to make the mineral 

tenement-holder aware that the drilling was to take place on the tenement.  

5.7  Dril l ing and trenching 

The drilling process started with drilling the vertical holes for the GHX. DEA employed JSW Drilling as 

their drilling and earthworks subcontractor. Once this had been achieved geothermal HDPE 30mm 

inner diameter piping and u-tube was inserted into the hole along with the geothermal grout. The 

temporary casing was then removed.  

The horizontal trench was constructed once the vertical holes on either side of the trench had been 

installed. The drilling company then mobilised large excavators to remove the first two meters depth 

of earth between the two rows of vertical holes. This large trench was to accommodate the “slinky” 

heat exchanger tubes as well as the manifolds connecting the vertical holes together.  

Trenches were also excavated to carry the pipe manifolds back to the plant room at the Oasis 

recreation centre 

Due to the soil condition, it was realised that if that soil was simply replaced over the “slinky” heat 

exchanger, heat transfer from the exchanger would be compromised. In order to ensure that the 

exchanger was not affected in this way it was decided to add a layer of fine granite dust as a 

variation to the original tender. This material would ensure that the 30mm diameter HDPE pipes and 

loops were adequately surrounded by heat conductive material. The clayey soil was then added back 

to the trenches. The additional infill resulted in the level of the ground over the trenches being 

slightly raised over the surrounding area.  

The GHX was completed in July 2013. 



13 | P a g e  
 

 

Figure 6: Vertical u-tube manifold in trench 

 

 

 

 

 

 

 

 

 

 

 

Figure 7: Geothermal Horizontal Loop “slinkies” 
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5.8  Plant Room 

CKB decided to build a new plant room specifically to house the heat pumps which required the 

relocation of a garbage bin pickup area.  The new plant room was constructed and completed by 

October 2013.  

The new plant room facilitates the heat exchange operation between the ground heat exchanger 

and the heat transfer loop. Once the water in the heat transfer loop has passed through the GSHPs it 

is circulated to the main pool plant room where it passes through heat exchangers for each 

respective pool. On the other side of the heat exchangers is the pool water, which absorbs heat as it 

is passed through the heat exchanger and is then re-injected back into the main circulation line for 

each respective pool.  

 

 

Figure 8: Pipe work from the bore field as it enters the plant room. 
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Figure 9:  Circulation pumps for the ground heat exchanger side of the heat pumps and the pool 
heat exchanger side of the heat pumps.  

 

Figure 10: Circulation pumps and heat exchanger for both pools in the Olympic pool plant room.  
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5.9  Building Management System (BMS)  

A building Management System (BMS) has been installed which controls when each of the three 

components of the Oasis Alternative Energy system comes on and off.  This acts to increase the 

efficiency of each of the systems.    

The BMS also captures energy efficiency data and projects this information on a television screen in 

the foyer of the GOLC.  This aims to further educate the community about alternative energy and 

further reiterate CKB’s commitment to reducing our carbon footprint.  

 

Figure 11: Screen shot of a slide displayed in the lobby produced by the BMS system. 

5.10  Testing and Commissioning  

Pressure and water flow of the GSHP had been tested and the system performed to a satisfactory 

level. Instantaneous energy flows from the GSHP have also been measured on a daily basis to 

monitor the performance of the system and illustrate that the GSHP system has been meeting the 

heating demand for both pools. An automated energy monitoring system is currently being 

completed, which will allow actual system performance each month to be compared to that 

modelled.   

The GSHP was officially launched by the WA State Minister of Environment and Heritage, Hon. Albert 

Jacobs on the 27th May 2014.  
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Figure 12: Front page of the Kalgoorlie Miner after the GSHP component had been launched. 
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6 Project Challenges  

DESIGN 

The biggest and most challenging was the design and procurement of the GSHP. This was mainly due 

to the fact that the industry was relatively inexperienced with GSHP projects of this scale and had 

minimal experience with integrating a GSHP system with other energy sources as part of a 

composite design.  

PROCUREMENT 

Given that some of the technologies utilised in this project is relatively new technology within 

Australia, this project faced some difficulties in the tender process.  CKB had to navigate through the 

City’s procurement policy and WA Local Government tender regulations.  Ideally it would have been 

preferable to tender the entire project, including all three energy components and the management 

system, under a single tender with the contract being awarded to one company responsible for 

designing and constructing the whole scope of the project.  It was envisaged that perhaps a 

consortium of companies would be able to put in combined bids however the four components of 

the project were so diversified that this could not be achieved. That left the task of coordinating four 

separate procurement processes (including the control / management system) to the City’s officers 

and their technical consultant.   That presented more challenges due to the fact that each of the 

energy systems had to be interlinked via the enhanced BMS and that each system was competing for 

space within the plant rooms and in the case of Solar thermal and Solar PV, for preferred roof space. 

The procurement process for each of the three energy systems commenced with the seeking of 

expressions of interest followed by short listing preferred tenderers and then inviting them to 

submit a detailed tender for design and construction of the respective component. 

DISPUTE BETWEEN THE PRICIPAL CONTRACTOR AND SUB-CONTRACTORS 

The mechanical installation of the GSHP was initially hindered by a contractual dispute with the sub-

contractor which resulted in a delay to the scheduled project completion by several weeks.  

However this did not result in the Principal incurring any additional costs apart from minor 

administration expenses. The principal contractor DEA provided regular updates and reassurance 

that the project would be completed and that was proven to be the case. 

WET WEATHER 

The ground heat exchanger installation was delayed by a number of weeks by an unusually wet 

winter in Kalgoorlie. This made the trenching and drilling processes particularly difficult. Ground 

water encountered during the drilling process also delayed the works. 
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7 Project Strengths  

This Oasis Alternative Energy Project has considered to be a success, having achieved what it 

originally set out to do and more despite some of the challenges previously outlined 

A lot of in-depth technical research and planning went into this project which spanned over a 

number of years.  This was critical to the success of the project.   It would not have been possible to 

navigate through all these challenges and complexities without the professional and technical input 

from the City’s consultant EMC and a significant factor in the success of the project management 

team was the fact that the primary EMC representative was based in Kalgoorlie-Boulder throughout 

the project.  This was somewhat unique and opportunistic for the relatively isolated location of 

Kalgoorlie-Boulder.  It is also fair to say that the spirit of cooperation and desire to see a successful 

outcome for this unique project by each of the main contractors was another contributing factor. 

This project would not have been possible without the support and funding from the Australian 

Government and the State Government of Western Australia.  The guidance provided by the 

respective government officials has been invaluable.  

Finally, the hard work and support from CKB staff that ensured this project was a success including 

Adam Westberg (Operations Manager of the GOLC), Coby Halpin (Manager of GOLC and now the 

Director of Community Services), Ryan Wilson and Rebecca Coonan (Sustainability Coordinators), 

Sarah Lim (Grants Coordinator) and of course Tony Chisholm (the previous Director of Community 

and Development Services) who came up with the idea and initiation the whole project.  
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8 Project Outcomes 

The following outcomes have all been met: 

Improving energy efficiency 

The implementation of all three components of the Oasis Alternative Energy project is anticipated to 

save $187K per annum.  This is from the reduced reliance on non renewable energy sources 

including gas and electricity.  

Reducing CKB’s Carbon Footprint 

By reducing the consumption of non-renewable energy sources, the City has reduced its Carbon 

Footprint.  

Raising community awareness of Climate Change and energy efficiency.  

Throughout this whole project, there have been a number of newspaper articles and media releases 

from the City of Kalgoorlie-Boulder.  

In addition, the television screen in the foyer of the GOLC which links up to the BMS, provides GOLC 

patrons visual statistics in the reduction of operational costs and the CO2 emissions reduction.  

Both of these activities increases the community awareness of climate change and brings to 

attention the commitment the City of Kalgoorlie-Boulder is to reduce our environmental impact.  

Fostering Innovation and capacity building in local carbon technologies amongst local businesses 

The project utilised the skills, knowledge and services of a number of different businesses within the 

Goldfields.    

As previously mentioned, this project would not have got off the ground without the professional 

and technical input from the City’s engineering consultant, EMC.  

The other local contractor that was used was JSW drilling for their services in drilling and 

earthworks.  

Both these companies are locally based and this has increased their knowledge and exposure to 

Geothermal projects on a commercial scale.  
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9 Project Budget  

The budget for this project went over and this has been detailed in the below table.  

Table 3: Budget summary as per the Funding Agreement 

Most of the cost increases was due to variations required for the implementation of the GSHP and 

the construction of the new plant room.  

One of our biggest variations was for the replacement of the soil over the trenches of the 

geothermal horizontal loop “slinkies”.  When the soil was removed from the trenches, it was found 

to be a very hard lumpy clay material. It was realised that if that soil was simply replaced over the 

“slinky” heat exchanger, heat transfer from the exchanger would be compromised. In order to 

ensure that the exchanger was not affected in this way it was decided to add a layer of fine granite 

dust as a variation to the original tender. This material would ensure that the 30mm diameter HDPE 

pipes and loops were adequately surrounded by heat conductive material. The clayey soil was then 

added back to the trenches. This variation accounted for an additional $77,391 (excluding GST) in 

project costs.  

Also, as previously discussed, CKB had to build another plant room to house the heat pumps.  This 

variation set us back by $63,437 (excluding GST).  

Other costs increases were minor in the scheme of the whole project.  Given that GSHP and Solar 

thermal technology is fairly new to Australia, it is not unexpected for costs to be more than what 

was budgeted.  

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

Industry by mid-August 2014.  

  

Expenditure for CEEP Project - Oasis Alternative Energy Project 

Expenditure Item Budgeted Costs Actual Costs 

Solar Thermal Heating 

Administration support and obtaining contractors  $         32,820.00   $        32,820.00  

Solar Thermal Installations and Commissioning, including 
contingency (15%, $57,675)  $       289,840.00   $      297,444.00  

Ground Source Heat Pumps 

Project Management and obtaining subcontractors  $         67,210.00  
 $        96,476.00  

Energy analysis report  $         12,000.00  

Site investigation and testing  $         60,600.00   $        60,947.00  

Materials ordering & mobilisation for installing of heat pumps 
etc.   $       356,000.00   $  2,006,718.00  
Installation of heat pumps for Olympic and leisure pools  $   1,414,000.00  

Installation of process control equipment  $         50,000.00   $        52,315.00  

Promotional activities  $         10,000.00   $          5,069.00  

Total  $   2,292,470.00   $  2,551,789.00  
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10 Conclusion 

The idea of the Oasis Alternative Energy project was borne due to the rising costs of traditional 

energy sources such as gas and electricity.  The GOLC quickly became the largest Council’s single 

largest energy bill. The high cost of energy use and the associated greenhouse gas emissions were 

the drivers for this project being implemented. 

As a result, the City of Kalgoorlie-Boulder has implemented an Alternative Energy system which is 

comprised of Solar Thermal, Geothermal and Solar PV technologies. This is a secure long term 

renewable energy source which has a pay-back period of approximately 7 years.  It is still early days 

for this project and 12 months of operations will allow CKB to do a full performance assessment of 

the system.   One of the major benefits of this project is that not only will this reduce the operational 

costs associated with running of the GOLC but also reduces carbon emissions.  

In addition to achieving its energy efficiency, it has also brought community awareness about 

climate change.  This project has also supported local businesses and has increased their knowledge 

and expertise in the alternative energy industry.  and has assisted the industry in  

This alternative energy project is soon to be expanded on which will further increase the energy 

efficiencies of this facility by linking the air-conditioner system to the geothermal. 
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11 Appendix 1 

 Table 4: Baseline Efficiency Template. 

 

PROJECT TITLE  GOLC Alternative Energy Project PROJECT ID CEEP1000 

FUNDING RECIPIENT City of Kalgoorlie-Boulder DATE 16 June 2014 

 

Building, Facility or Site 1 

Name of Building, Facility or Site 1 Goldfields Oasis Leisure Centre 

Location (address) 99 Johnston Street, Boulder, 6430 

Type of building, facility or site Leisure and Aquatic Centre 

Activity Type and Measure Installation of renewable energy heating systems 

Energy Efficiency Estimate Method 
Based on model of existing energy use and estimates of renewable 

energy generation from renewable technologies 

Baseline Energy Usage 

1,455,480 kWh per annum of electricity and 11,356,000MJ of 

natural gas.  

Total energy baseline: 16,595,000MJ 

Estimate of natural gas energy used for pool heating: 8,282,000 MJ 

Baseline Energy Efficiency 
Pool heating baseline energy efficiency: 

8,282,000MJ/2,840,000l=2.916MJ/l/year 

Energy Efficiency Improvement 
Estimated that total energy use for pool heating will be reduced to 

1,136,000 MJ per year. New ratio: 0.4 MJ/l/year 

Reporting Data (Measuring Energy 

Efficiency and Additional Data) 

2,840,000 litres of water maintained at specific temperatures year 

round 

Approximately 11,000 pool patrons per month 

Energy output from both systems is being recorded through the 

Building Management System (BMS).  

Cost of Activity $2,551,789 

Estimated Cost Savings $187,000 per year 


