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EXECUTIVE SUMMARY

The City of Canning, with assistance from the Community Energy Efficiency Program (CEEP), has retrofitted a geothermal 
direct heating system to the Riverton Leisureplex. The objective of the project was to replace almost all of the natural 
gas requirements for pool, spa and building heating with geothermal energy and therefore significantly improve energy 
efficiency, reduce carbon emissions and reduce operating costs. The project also aims to position the City of Canning 
in a leadership role in the community in encouraging adoption of innovative energy efficiency technologies. 

The geothermal direct heating approach was selected following a scoping study in which the City examined the benefits 
and feasibility of geothermal technology for the Riverton Leisureplex. The geothermal system is possible in the Riverton 
area due to the presence of large volumes of hot water at around 47-48 ºC at a depth of about 1000m below ground 
in the Yarragadee aquifer, part of the Perth Geological Basin. Water is withdrawn from a production bore, circulated 
through a heat exchanger to directly heat the pool water and building air, before being returned to the aquifer through 
a reinjection bore. 

The new technology installed in 2014-15 at the Riverton Leisureplex includes:

• 1050m deep production bore and 780m deep injection bore;
• Submersible pump and injection packer in the bores to pump and recharge the water;
• Buried pipes to take the hot water from the bores to the building and back;
• A series of new heat exchangers and associated controls.
• Buried pipes to take the hot water from the bores to the building and back;
• A series of new heat exchangers and associated controls;
• Expected reduction in gas usage from 12,000 gigajoules to 2,600 gigajoules, and
• Savings are expected of $160,000 per year and grow as energy costs continue to rise.

This project, and other geothermal projects that have been undertaken in Perth in recent years, have helped nurture 
technology innovation in the area of ground water abstraction and reinjection. The injection packer system used to 
control flow and pressure in the injection bore was developed locally by water well services AGE Developments. The 
submersible motor used in the production bore was also manufactured locally by Submersible Motor Engineering.

Issues encountered in the project included significant delays due to damage to bore casing during installation, and 
changed market conditions for deep water bore drilling leading to a 15% increase in project cost. Key lessons learnt were 
that significant buffer is required in timelines for projects involving deep drilling; drilling prices for specialised deep drilling 
can change significantly in response to market forces such that past prices may not necessarily reflect current conditions; 
and that other risk management measures such as bore insurance could be considered in future similar projects. 

The project included a comprehensive communication strategy, with aims of educating and informing stakeholders; 
raising community awareness of climate change and mitigation measures that can be taken on a personal, community 
and global level; and fostering a culture of innovation and build capacity in low carbon technologies particularly in our 
local businesses.

A wide cross-section of the community was reached in the range of demonstration and communications activities 
associated with the project. Consequently, the system has contributed to an ethos of energy efficiency in the City of 
Canning, with a number of other associated projects also taking place. It has also contributed to the development of a 
specialised local industry in deep water well drilling, pump manufacturing and groundwater reinjection in Perth. 

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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1. PROJECT OBJECTIVES

The City of Canning’s Riverton Leisureplex is a multipurpose recreation and community facility with a large aquatic 
component. The centre was opened in 2001 and the aquatic component had 530,000 visits in 2012. The centre 
has a high community amenity value and includes a 50m Olympic pool and leisure pool, 50m waterslide, hydro 
pool, fully equipped gymnasium and operates one of the biggest swim schools in Western Australia. 

The City of Canning’s Corporate Resource Management Plan identified the Riverton Leisureplex as the Council’s 
largest single source of greenhouse gas emissions, responsible for over 2,700 tonnes of emissions per annum or 
22% of the total Council emissions. The centre was therefore a high priority for energy efficiency improvement. 
Consequently, in 2011, the City undertook a scoping study to assess the feasibility and benefits of a geothermal 
heating system for the Riverton Leisureplex. The study indicated that the project was feasible and led to the City 
undertaking a geothermal retrofit of the centre in 2014-15, with support from the Commonwealth of Australia’s 
Community Energy Efficiency Program (CEEP). 

The project’s objectives were to:

•  Improve the energy efficiency of the Riverton Leisureplex building and pool heating through retrofitting a direct 
heat-exchange geothermal system. 

•  Position the City in a leadership role in the community to encourage adoption of improved energy practices with 
the City and greater Perth area.

The scoping study indicated the geothermal system should:

• Reduce carbon emissions by about 588 tonnes/year; and

• Reduce energy costs by approximately $200,000 per year. 

The project and its objectives align with the CEEP objectives of increasing the energy efficiency of public buildings 
and facilities, and demonstrating these benefits to the community to encourage adoption of improved energy 
management practices. 

This document is the final report to the Department of Industry (Australia) relating to the CEEP funding. 
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2. PROJECT ENERGY EFFICIENCY ACTIVITIES

The project arose from a scoping study undertaken in 2011. Following the successful completion of a similar system 
at the City of Canning’s Cannington Leisureplex, and the significant energy savings to the City, the City undertook 
the study to determine whether it was feasible to install a geothermal heating system at the Riverton Leisureplex. 

The study concluded that an open loop, direct heating geothermal system would be possible in the Riverton area 
(see map below) due to the presence of large volumes of hot water at around 47-48 ºC at a depth of about 1000m 
below ground in the Yarragadee aquifer. The open loop system involves water being withdrawn from a production 
bore at around 1000m depth, circulated through a series of heat exchangers to directly heat the pool water and 
building air, before being returned to the aquifer through a reinjection bore at a depth of approximately 600 metres. 
The scoping study also looked at the potential to heat the building air as well as the pool water, which had only 
previously been done at one system in Perth.

Based on the findings of the scoping study, the project was initiated in 2013 with funding from the City of Canning, 
the Commonwealth Government (via the CEEP program) and the Western Australian Department of Sports and 
Recreation. A lead consultant team was selected via open tender to design and supervise the installation of the 
system. Key criteria in tender selection were price and the relevant experience and expertise relating to the deep 
bore design and supervision and innovative heating ventilation and air conditioning (HVAC) technology. This team 
comprised hydrogeological consultants Pennington Scott, and mechanical engineering and HVAC specialists 
Norman Disney & Young. 

The system installation was split into two main construction contracts. The first was for the drilling and construction 
of the production and injection bores. The second was for the mechanical and building components including 
pipework and heat exchanger installation. These were also selected via open tender. Key selection criteria include 
price, capability and experience in similar projects particularly for the drilling contractor as deep bores are a 
specialised area requiring a high level of technical skill. JSW Australia was awarded the drilling contract and Envar 
was awarded the mechanical and building components. 

The drilling works and retrofitting of the heating, ventilation and air conditioning (HVAC) and building controls 
systems at the site are described in the following two sections of this report, organised into by the two main 
construction contracts: drilling works; and mechanical works.
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Project location, showing new bores
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2.1 Drilling Works

The geothermal production and injection bores were constructed by specialist water well drillers JSW Australia 
under the supervision of hydrogeological consultants Pennington Scott. The bores were constructed in the 
Yarragdaee aquifer of the Perth geological basin. 

Prior to bore construction a pilot hole was drilled to 1204m depth and the hole was geophysically logged to map the 
stratigraphy and measure the groundwater temperature. Target zones for production and injection were then selected. 

The injection bore was constructed first. While it was originally intended to be the production bore, due to casing 
damage during cementing it was later converted to the injection bore. Rectification of this casing damage caused 
a significant delay to the program, but did not have a cost impact as costs were borne by the driller. 

The injection bore was constructed between August 2014 and January 2015 to 780m depth, and the production 
bore between February and April 2015 to 1050m depth. Both bores were constructed with a combination of 
fibreglass reinforced plastic (FRP) bore casing and stainless steel screens. 

Some photos of the bore construction process are included below. The general process was as follows:

• Drilling of a pilot hole;

• Geophysical logging of the hole and selection of target depths for bore screens;

• Reaming of the hole to suitable diameter for installation casing and screens;

• Installation of bore casing;

• Pressure cementing of the annulus on the outside of the casing;

• Telescoping of the bore screens through the casing on a ‘packer’;

• Development of the bore to remove drill fluids and fines, and improve the near-well permeability;

• Pump testing to assess aquifer parameters.

The downhole temperature log from the production bore is illustrated in the charts below, showing that water of 
about 47 degrees was able to be achieved. This was higher than the target of 45 degrees and was expected to 
improve the energy efficiency of the system.

The project has helped to develop the capability of local deep water well drilling industry. The water bores 
constructed for the project are deeper and more challenging than regular irrigation or town water supply bores. 
The series of geothermal swimming pool projects that have been undertaken in Perth over the past decade have 
helped to nurture a cluster of expertise in this area. 
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Pilot hole drilling
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Installing fibreglass casing

Cementing the casing
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Bore development, where drill fluid and fines are cleaned from the bore 

Pump testing to determine aquifer parameters and prove up bore yields
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Downhole temperature profile from Riverton geothermal Production bore
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2.2 Mechanical Works 
The mechanical and building components of the work were undertaken by mechanical contractor, Envar. 
Mechanical design was done by geothermal heating ventilation and air conditioning (HVAC) specialists Norman 
Disney and Young. The mechanical site works could not begin until the drilling was finished and were therefore 
somewhat delayed. Long lead time items were ordered in February, with most site works taking place in May and 
July 2015. 

The main components of the mechanical works were;

• Installation of about 400 m of buried high density polyethylene (HDPE) pipework from the production bore to 
the building and back to the injection bore;

• Installation of a self-cleaning backflushing filter to remove particulate matter from the groundwater to minimise 
injection bore clogging;

• Installation of a 75 kW submersible pump in the production bore along with installation of three-phase power 
to the bore site;

• Installation of a specialised compressed nitrogen controlled injection valve (supplied by AGE Developments) in 
the injection bore to keep the system pressurised and control injection flow;

• Installation of a number of new heat exchangers and air handling units to transfer heat from the groundwater to 
the building air and pool water, along with associated valves and pipework;

• Modifications to building controls system to operate the new equipment.

This project, and other geothermal projects that have been undertaken in Perth in recent years, have helped 
to nurture technological innovation in the area of groundwater abstraction and reinjection. The injection packer 
system used to control flow and pressure in the injection bore was developed locally by water well services 
company AGE Developments. The submersible motor used in the production bore was also manufactured locally 
by Submersible Motor Engineering. 

2.2.1 Pool Heating

The Riverton Leisureplex contains four heated water bodies as follows:

• Main 50m lap pool including a deep water pool and water slide landing area, heated to 28°C

• Leisure pool heated to 32°C

• Hydrotherapy pool heated to 36°C

• Commercial spa heated to 38°C

Previously the pools were heated solely using natural gas. A gas fired boiler heats a water circuit maintained at 
approximately 80°C that delivers the water to a side stream plate heat exchanger provided in the pool filtration 
plantroom for each pool.  A small portion of the water being returned to the pool water body from the pools 
filtration plant is passed through the heat exchanger where heat is exchanged with the 80°C heating water before 
being mixed back with the water returning to the pool.  
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This project has added a second plate heat exchanger to each of the four water bodies that is located adjacent 
the existing boiler fed heat exchangers.  New pipe branches cut into the main filtered water return line to each 
pool divert a small portion of the pool water to the new geothermal heat exchangers which have been sized for 
the smaller temperature difference between the pool water and the geothermal hot water at 47°C.  The heat is 
exchanged and the warmed water mixed back with the water returning to the pool.  There is no direct mixing of 
water between the geothermal water and the pool water with all heat exchange occurring through the stainless 
steel heat exchangers.  The warmer water bodies such as the Hydrotherapy Pool and Spa have been fitted 
with heat exchangers that are designed to still provide sufficient heat exchange despite the small temperature 
difference between the pool water at 38°C and the geothermal water at 47°C.

The new heat exchangers have been installed in the existing pool filtration plant rooms and the geothermal heating 
water is piped from the bore sites to these plant rooms via underground to the first main pool plant room and then 
through the building to the Hydrotherapy and Spa plant room. Photos of the heat exchangers are included below.

2.2.2 Building Heating

The buildings enclosing the heated water bodies also have to have their internal air heated in order to avoid 
problems with internal condensation and bather comfort when out of the water. They were also previously heated 
solely with natural gas via the gas boiler to maintain a temperature close to the pool water. Two air handling 
units installed in a mezzanine plant room between the two main pools draw fresh air from outside then heat it by 
passing the air through heating coils that have heated water passing through them. Some of the heat is provided 
by a heat reclaim system that heats water by passing the air being exhausted from the pool halls through a heating 
coil. The remainder previously came from the boiler heated water. 

The Hydrotherapy Pool and Spa are enclosed in a separate area which is maintained at a higher temperature 
closer to the temperature of those warmer water bodies. Air supply to this area also comes from one of the air 
handlers in the Mezzanine Plant room, but the supply duct is fitted with an additional heating coil to provide further 
heating from the boiler water system.

This project has involved fitting an additional heating coil to the existing Air Handling units. These new heating 
coils are fed with Geothermal Heating water and again are sized for the lower temperature difference to achieve 
the same heating requirement. They have been installed immediately next to the boiler water heated coils and the 
heat reclaim coils so that air being supplied into the pool halls passes through all three heating coils. In this way 
heating can be delivered to the pool hall air by either the boiler fed coil or the Geothermal heating water system, 
all the while being supplemented by the heat reclaim coil.

A further geothermal heating coil has been installed in series with the existing boiler fed heating coil to the 
Hydrotherapy Pool area so this area can also receive the additional heating from the geothermal heating system.
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2.2.3 Controls System

As the Geothermal heating system comprises numerous components spread throughout the building and its plant 
rooms the previous digital control system that was controlling the pool and pool hall heating has been expanded 
to also provide the integrated geothermal heating system. While the heating requirements of the pool water 
bodies remain relatively constant throughout the day, the air heating requirements vary significantly depending 
on the ambient temperature – and certainly there are times when no heating is required on warm and hot days. 
Accordingly the heating systems need to be constantly monitored and flows of geothermal water adjusted to 
ensure the heating requirements are met as they vary. 

Microprocessor Controls are provided to carry out the following functions

• They monitor the pool water and pool hall temperatures and modulate geothermal heating control valves to 
each heat exchanger or heating coil to match and track the load. The controls also determine when the heating 
system is approaching its minimum capacity and controls the starting and stopping of the geothermal heating 
plant accordingly.

• They monitor and control the geothermal production bore pump using a variable speed drive. It monitors 
the various heating valve positions and associated flows and adjusts the pump speed so that it delivers the 
required flows to match the heating demand.

• They monitor and control the injection bore packer to maintain positive water pressure in the system at all times, 
adjusting the packer as the load varies.

The original heating controls have been retained so that boiler based heating can still be provided in the event that 
the geothermal plant has a fault or is out of service or when the heating requirement is less than the geothermal 
heating system’s minimum capacity. In this later case the boiler heating will be held off for as long as possible to 
allow the heating demand to increase again and minimise the use of any natural gas based heating.

Injection valve that was installed downhole in the injection bore
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Installation of submersible bore pump
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Production bore enclosure and headworks

Injection bore enclosure and valve controls
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New geothermal heat exchangers for main swimming pool (bottom right)

Bore water filter
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New geothermal pipework in building

New poolside pipework
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2.3 Lessons Learnt
The main project difficulties related to meeting timelines and containing costs to within the allocated budget. 
The main cost difficulty was the drilling tender costs coming in above the previously budgeted amount. The 
budget had been based on a previous project undertaken for the City in 2010 and escalated to allow for inflation. 
However changing market forces associated with the mining slowdown and the associated financial failure of a 
major drilling contractor meant that the market was less competitive in the tender process for Riverton. As the 
deep drilling required is very specialised, there are only a few contractors in Western Australia with the required 
expertise, and the market can therefore change rapidly. 

To address this issue in future, it would be useful to obtain market quotes closer to the date of the project to 
prepare a more accurate budget. In addition, perhaps advertising the tender in other states might widen the range 
of potential tenderers and result in greater competition and lower costs. 

The other significant issue that affected the project was the damage to the casing on the first bore. This led 
to significant lost time for remediation and conversion of the production bore to the injection bore. Due to the 
contractual arrangements, the costs of this work were borne by the driller rather than the City. A key lesson 
therefore, on deep drilling jobs like these, is that a well formulated contract is an imperative to ensure the associated 
risks remain with the contractor.

While it did not have a financial impact, the casing damage did lead to significant delay in completing the project, 
which caused administrative difficulties for the City and the project’s funding partners. Another lesson is that in 
projects like these where drilling is occurring at depths with unpredictable conditions and potential for a range of 
drilling difficulties, more time buffer may need to be included in project timetables.

The project highlights that a range of drilling difficulties can occur with deep water bores. These can be minimised 
through ensuring tender selection criteria for both consultants and drilling contractors include a focus on experience 
and skill, and not just on price. To avoid the specific issue with the casing damage, a possible option that could 
be considered in future holes is requiring a greater ‘factor of safety’ in casing specifications. However this would 
come at a trade-off of higher cost and therefore would need to be considered in the overall context of project 
risk versus benefit, particularly since this type of failure is relatively rare. Another option would be to require ‘bore 
insurance’ as part of the drilling contract. This would enable the driller to rectify the damage without major financial 
penalty, ensuring that major drilling problems did not affect the financial viability of the contractor. However this 
insurance would again come at a cost to the City and may affect the project economics. 

The project design and management structure worked well. The City has learned from previous similar projects 
that it is best to have all design and supervision within one consultant team, rather than separate the mechanical 
and hydrogeological into separate contracts. The separate contract approach creates more project management 
overhead for the City to ensure significant components do not ‘fall through the cracks’ and to ensure the required 
communication and information exchange takes place. 
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3.  PROJECT DEMONSTRATION AND 
COMMUNICATIONS ACTIVITIES 

3.1 Project Specific Activities
A Communication management plan and communication strategies were developed as part of the project plan. 
These plans outline the intended key stakeholders and the strategies to be used throughout the project to keep 
all informed. There was a broad outline of communications throughout the life of the Riverton Leisureplex project, 
and all were aligned with the various stages of the process.

These communications strategies were revised as the project progressed in order to meet the needs of stakeholders 
and ensure the successful communications and delivery of the Riverton Leisureplex Geothermal Project. Project 
specific education was targeted throughout the project to centre users and households and businesses within a 
5 km radius of the Riverton Leisureplex. 

Key Stakeholders were identified as following:

• Primary Stakeholders have a key interest in the project and some ability to impact project outcomes. 

• Secondary Stakeholders have a general interest in the project.

• A number groups that use the centre which have a general interest in the project.

These stakeholders are shown in the boxes below.

SECONDARY STAKEHOLDERS

• Environmental groups and organisations

• The Local Government sector

• Sustainability and energy efficiency groups and businesses

• Local businesses

• City of Canning Councillors and staff

PRIMARY STAKEHOLDERS

• Riverton Leisureplex staff and users of the centre

• Contractors employed with the project

• Rate payers and residents



CEEP Final Report: Riverton Leisureplex Geothermal Project 

21

AQUATICS

• Riverton Leisureplex Swimming Lessons (7 days per week)

• Riverton Aquanauts Swim Club

• Riverton Masters Swim Club

• Perth Scuba - Scuba diving lessons

• Local schools - Primary & Secondary for swimming 
lessons, swim training, bronze medallion courses, carnivals

• Austswim - Teacher training courses

• Royal Life Saving Society - Teacher training courses, 
Lifeguard & bronze medallion training

• Education Department- School swimming lessons, 
Vacation swimming program

• George Brown swim School

THERAPY SUITE

• Riverton Leisureplex Swimming Lessons (7 days per week)

• Community Physio - Group rehab sessions

• Parkwood Physio - Group rehab sessions

• Riverton Physio - Group rehab sessions

• YWCA- Women’s cancer rehab program

• Disability/carer groups

• Exercise Physiologist/ Rehab Companies - Workers 
compensation/ injury clients

• Physiotherapists- Workers compensation/ injury clients

• Cancer Council
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A wide range of communication methods were used, shown in the box below. A number of communication 
examples are also shown below. These included:

• Letters to 700 households and businesses within a 5 km radius

• 300 flyers 

• 1500 e-mails

• City of Canning Facebook 

BILL COLE ROOM (FUNCTION ROOMS)

• Riverton Leisureplex Group Fitness classes

• Riverton Taweel Karate Academy

• Riverton Ballroom dance Group

• Cancer Council- Meditation & Rehab sessions

• Taekwon DO Kidokwan

• Weight Watchers

• Prime Movers - exercise classes for seniors

• HO Tae Kwon do

• Kindy Gym classes - kids gymnastics

• The Kenpo Dojo - Kids martial arts

• Mighty Living Waters Church

• Church of Living Waters

• Probus - seniors meeting group

• Activate Life Rehab - Veterans Rehab program
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KEY METHODS OF COMMUNICATION USED:

• Signs at both entrances to the centre, 

• Project Signage Board

• Project update board at the main reception of centre

• The City has a page in the Canning Times a weekly newspaper

• The City of Canning’s website

• Letters to Residents & Users of the centre

• Emails to Residents & Users of the centre

• Internal Flyers & Public Notices

• City of Canning Facebook Page

• City of Canning Twitter

• City of Canning E-newsletter

• Tender advertised on Council website and in The West 
Australian newspaper.

• Workshop
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Letters to Residents & Centre Users
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Email Template to Customers
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Email Updates to Staff
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Signage on the outside of the centre
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Notice board display inside the centre
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Articles in Local Press
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Articles Published on City of Canning Website
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Internal Flyers

Examples of Twitter notices
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3.2 Events section of the CEEP report 
The City of Canning held an Official Opening event for the Riverton Geothermal Bore on 14 October 2015 at the 
Riverton Leisureplex.

The two hour event included a short video summarising the project, the cost savings and ecological and social 
benefits of the system. Guest speakers included Professor Ray Wills from Future Smart who spoke about 
sustainable technology around the world and the role of geothermal energy.

The event was attended by over 50 people including the Member for Riverton Hon Mike Nahan, aquatic centre 
staff from across the metropolitan area, industry representatives, community groups and sustainability experts. 

The event concluded with a site tour of the bore and the plant room where the heat exchange unit is housed. 

Click here to view the Riverton Leisureplex Geothermal bore launch video:

http://www.canning.wa.gov.au/General/about-the-centre.html
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3.3 General Activities
In March 2014 the City of Canning adopted Sustainability Policy CM194 with the purpose to “…define sustainability 
and embed sustainability thinking into the City’s strategic planning and decision making processes.” It also states 
that “[t]he Council is committed to leading by example, undertaking exemplary projects and practices which 
comply with the sustainability principles.” A video was created to communicate this effectively and highlights the 
Riverton Leisureplex geothermal bore project and explains the reasons why it was done, and how it fits in with a 
larger sustainability picture for the City of Canning. The video and information about the corporate approach to 
sustainability can be seen here: http://canning.wa.gov.au/Out-About/sustainability.html.

The City runs an extensive Community program around sustainability and raising awareness and promoting 
energy efficiency behaviour is a major component of that. The Living Smart program is an award winning behaviour 
change program and is run by the City twice a year. Energy measuring kits are available to all Canning community 
members through the libraries and participants of the Living Smarties course are taught how to use the kits and 
reduce their energy consumption. The City is a partner in the Switch Your Thinking! program which provides 
energy efficiency technologies at reduced prices for community members and provides education and workshops 
to achieve this. The City also provides an educational website on sustainability including a section on energy 
efficiency. More details of the community initiatives can be seen at this address: 
http://canning.wa.gov.au/Out-About/city-sustainability-initiatives-community.html. 
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4. OUTCOMES AND BENEFITS OF THE PROJECT
4.1 Energy Efficiency Outcomes
The key energy efficiency objective of the project was to replace most natural gas consumption at the Riverton 
Leisureplex with geothermal energy.  Natural gas was previously used for heating the pools, spa, building and 
hot water.  All gas requirements except for domestic hot water and use by the cafe for cooking (and also during 
periods of very low heating demand when it is below the geothermal system’s minimum capacity) have now been 
replaced with geothermal heating.  The main energy requirement of the geothermal system is electricity required 
for the submersible bore pump and this to date has been running at well below its peak design rate.  

Energy efficiency outcomes were forecast in the original funding application. The City’s 2011 Scoping Study was 
based on a bore flow rate of 24 L/s and a target water temperature of 45°C. Upon commissioning, the tested 
temperature was 47 - 48°C. Given the slightly higher temperature, the flow rate from the submersible pump can 
be lowered to 18 – 19L/s and still achieve the design results. It is anticipated that by dropping the flow rate from 
the submersible pump, additional energy efficiencies can be achieved over time.

A review of the system operation over the first month of operation through the review of BMS data logs has 
indicated the following:

• The main pool water bodies have all their heating demands met by the Geothermal heating system.  The 
Geothermal pump has been delivering typically between 6 and 10 L/s to provide this heating.  There are also 
significant periods of time when the system does not have to run to service the pools heating demand and the 
system turns off until the pool temperatures drop far enough to bring the system back on.  The main pools no 
longer draw heat from the gas fired boiler. 

• On cold mornings the Air Handling units also draw heating from the Geothermal System and the pump has 
delivered up to 15 L/s for relatively short periods until the ambient temperature approaches 20°C.  Above this 
temperature the AHU’s appear to achieve all their heating from the existing heat recovery system.  The AHU’s 
are no longer drawing heat from the gas fired boiler.

• There are times when the only heating demand is from the small Hydrotherapy Pool and spa which have 
much lower heating demands that the larger pools.  When these are the only heating demand the boiler is still 
providing heat.  When the larger pools call the Geothermal system back on the Spa and Hydrotherapy heating 
requirements are met by the Geothermal Systems and the boiler turns off.

• The daily gas use measured at the meter dropped from approx 1200 m3 to 400 m3 the day the system was 
commissioned in September. The expected reduction in the winter months is significantly higher.

Accordingly the predicted gas use on the site will reduce from 11,971 GJ (recorded usage in 2014 to 2015 
financial year) to 2600 GJ.  This 2600 GJ is anticipated to still be made up of gas drawn by the Boiler for pool 
heating when the Geothermal system is unavailable, gas drawn for domestic hot water heating and gas drawn by 
the Cafe for cooking purposes (approx 400 GJ per annum).
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The electricity use will increase due to the operation of the Geothermal submersible pump which is drawing much 
less than its peak design capacity of 75kW.  Average water draw appears to be 7 – 8 l/s and consequent power 
use averaging 32 kW based on the actual pump installed.  Records currently indicate the pump running approx 
10 hours per day. The estimated electrical energy used then throughout the year is 115,000 Kwh.

The Riverton Leisureplex is a key regional facility that attracts 800,000 visits per year and supports a wide range 
of recreational and therapeutical activities for all age groups. It has become a hub for the City’s diverse and 
multicultural community and it is expected that numbers will increase overtime. The geothermal project will 
support the long term future and viability of the Leisureplex and provide the community with safe, comfortable 
and environmentally responsible amenities.

4.2 Demonstration and Communication Outcomes
The communications plan for the project included clear Communications Objectives, which supported CEEP’s 
communication objectives, including the following:

General interest surrounding the project by centre users has resulted in many questions and anticipation for the 
completion of the project. The communication objectives and strategies were designed to ensure centre users, 
community members and ratepayers were well informed of the project and the progress throughout. A wide 
cross-section of the community was reached in the demonstration and communications activities associated 
with the project. This includes approximately 700 households and businesses within a 5 km radius who received 
letters, the 1500 residents who received e-mails, the 300 patrons who took flyers, and a large number of patrons 
who were informed of the project through the noticeboard display and signage. 

Customers and community members have been very interested to know what is happening. All have been very 
supportive of the idea and there have been no complaints received.

• To educate and inform stakeholders of the reasons why the City is adopting more energy efficient 
technologies for Council assets (greenhouse gas reduction, reduction of operating costs which can  
then be passed on to the community, and benefits to ratepayer and residents).

• To educate and inform stakeholders of the reasons why geothermal heating was chosen, what and  
how it will work, the benefits, and the expected timeline of the project.

• To ensure stakeholders remain up-to-date on the progress of the project throughout the geothermal 
heating project.

• To raise community awareness about climate change and other sustainability related measures that  
the City is taking, and ones that can be taken on a personal, community and global level.

• To foster a culture of innovation and build capacity in low carbon technologies particularly in our  
local businesses.

• To demonstrate the City of Canning’s leadership in sustainable energy initiatives.

• To manage any negativity that may eventuate from the project, such as disruption of facilities, or other’s 
identified in the risk management plan.
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The project has contributed to an ethos of energy and water efficiency in the City of Canning with a number of 
other sustainability projects also being undertaken, including:

• Upgrades to carpark and building lighting

• Upgrades to more efficient lighting fixtures at Riverton Leisureplex

• Upgrades to more efficient water fixtures at Riverton and Cannington Leisureplex, and the admin building

• Admin building air con efficiency improvements

• Grey water recycling at Cannington Leisureplex

• Introduction of recycling bins at Riverton and Cannington Leisureplex

• Centre participation in the Enernoc Demand Response program

• Centre Load Shedding

• Centre energy monitoring

• Solar PV systems installed at many locations throughout the city

• Solar hot water systems installed at many locations throughout the centre

• Variable speed drives installed at Riverton and Cannington Leisureplex

• Bore water used for gardens and lawns throughout the city

The project has also supported the local hydrogeological, drilling and mechanical industries. Local contractors 
and consultants involved in the project have included: hydrogeological consultants; mechanical engineers; drillers; 
HVAC specialist installers; and bore pump/headworks specialists.

The deep water bores constructed for the project are deeper and more challenging than regular irrigation or town 
water supply bores. Geothermal projects such as these help to develop a critical mass of specialist deep water 
well drilling expertise in the local community. Groundwater reinjection is also an innovative technology in which 
Australia is developing significant expertise. In Perth, these geothermal projects combined with several major 
reinjection schemes for Pilbara iron ore mines, have spurred development of cluster of skills and knowledge in 
groundwater reinjection technology. 

One example is the injection packer system used in the project developed by AGE Developments, a local innovative 
water well services company. Also of note is the locally manufactured submersible pump motor supplied for the 
project by Submersible Motor Engineering based in Perth. Previously the specialised high temperature motors 
required for these projects needed to be sourced overseas, with a high shipping cost and long and inconvenient 
lead time. However with support of projects such as Riverton Leisureplex, a local manufacturing base has now 
developed with high temperature submersible motors now being manufactured in Perth. 

The completion of the project will see substantial savings in cost over time, as noted in Appendix A. The lower 
running costs and lower natural gas consumption will mean the City of Canning will be able to keep admission 
fees lower than other non geothermal facilities. This will allow greater access for low socio-economic and 
disadvantaged groups within the community.
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4. BUDGET
A summary of the final project budget is shown in Table 5-1. The shortfall represents an increase in project costs 
of approximately 15% related to the construction tender component. At the time of tendering a similar project at 
another local authority also experienced an increase of 15% in the tender result above budget estimates. The City 
of Canning Council resolved to fund the additional cost from its own resources. Despite the over run of predicted 
project costs, the City believes that the project still represents value for money given the long term cost savings 
that will be realised over the life of the facility.

It is noted that the increase in the tender result, particularly in relation to the bore construction is a reflection of 
the market at the time of tendering as the construction of deep geothermal bores (1.1 km) is a very specialised 
area and the number of drilling rigs cable of doing the work is limited. Following the initial tender result for the bore 
construction, the City rejected the tender submissions and reviewed the scope of work and tender specifications 
in an attempt to reduce the costs. Subsequently the City readvertised the modified tender but the tender price 
submissions received were only marginally lower.

In relation to the funding co-contributors, a summary of the financial position in shown in Table 5-2.

Table 5-1 Summary of final project budget

Item Cost ($ excl GST)
Design and Drilling Supervision 139,945
Drilling and Bore Construction 1,907,958
Mechanical Works 1,071,000
Project Management 62,000
Re-instatement of Site 40,000
Educational Awareness 36,000
Energy Audit 3,000

Total Project Cost 3,266,903
2013/14 Budget (funding application) 2,841,641
Shortfall 425,262

Table 5-2 Summary of funding co-contributors

Source Contribution ($)
WA Department of Sport and Recreation 700,000
CEEP 947,214
City of Canning 1,619,689
Total Project Cost (excl GST) 3,266,903
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6.  PROJECT OPERATION,  
MECHANISMS AND PROCESSES 

The project was managed both internally (Project Manager) and through the use of an external Project Consultant. 
The external consultant undertook the specialised design and supervision work for which the City did not have in-
house expertise. This included designing the bore and heat exchange system, preparing the technical specifications 
for the tender documents, assisting with the tender assessment, supervising the technical operational matters, 
assessing and recommending payment progress claims. 

The City’s internal Project Manager wrote the Council reports, arranged finalisation and advertising of tenders, 
prepared contracts, applied for external funding, complied all correspondence, co-ordinated the use of all internal 
resources, arranged and authorised purchase orders and payment of accounts, arranged project site meetings, 
managed budget, arranged implementation of the  communications plan and prepared invoices and final reports 
for funding providers.

There were enough resources internally to successfully implement the project. The City already had experienced 
staff and this project has added to the level of knowledge we have as an organisation.

This project structure worked very well and the City would consider managing a similar project in the same way again. 

The main difficulties relate to meeting timelines and containing costs within the allocated budget. Time and cost 
variations were primarily out of the direct control of the City, particularly the market forces that impacted on the 
cost of the drilling component of the project and damage of the bore casings the production bore resulting in 
significant delays even though a range of steps were taken in an attempt to minimise or rectify the problems 
encountered. A number of possible approaches for minimising these issues in future projects are discussed in 
Section 2.3.
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7. CONCLUSION
The assistance from the Community Energy Efficiency Program (CEEP), has enabled the City of Canning to install 
an innovative geothermal heating system at the Riverton Leisureplex.  The system should replace most of the 
natural gas requirements for pool, spa and building heating with geothermal energy and therefore significantly 
improve energy efficiency, reduce carbon emissions, and significantly reduce operating costs.  Savings associated 
with the geothermal system are anticipated to be in the order of $160,000 per year which will increase as energy 
costs continue to grow.  

The geothermal system is possible due to the presence in the Riverton area of large volumes of hot water at 
around 47-48 ºC at a depth of about 1000m below ground in the Yarragadee aquifer. Water is withdrawn from a 
production bore, circulated through a heat exchanger to directly heat the pool water and building air, then returned 
to the aquifer through a reinjection bore. 

The new technology installed includes:

• 1050m deep production bore and 780m deep injection bore

• Submersible pump and injection packer in the bores to pump and recharge the water

• Buried pipes to take the hot water from the bores to the building and back

• A series of new heat exchangers and associated controls

Issues encountered in the project included significant delays due to damage to bore casing during installation, 
and changed market conditions for deep water bore drilling leading to a 15% increase in project cost. The 
project management approach applied by the City worked well and the City had sufficient skills and resources to 
successfully implement the project. We would manage a similar project in the same way in the future. 

The system has contributed to an ethos of energy efficiency in the City of Canning, with a number of other 
associated projects also taking place. It has also contributed to the development of a specialised local industry in 
deep water well drilling, pump manufacturing and groundwater reinjection in Perth. 
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Attachment A – Project Energy Efficiency Improvement Template

PROJECT TITLE Retrofit the Riverton Leisureplex with  
a Geothermal Heat Exchange System PROJECT ID CEEP2026

FUNDING RECIPIENT City of Canning DATE 23 June 2015

Building, Facility or Site 1

Name of Building, Facility or Site 1 Riverton Leisureplex

Location (address) Corner High Rd and Riley Road, Riverton WA

Type of building, facility or site Recreation facility including swimming pools

Activity Type and Measure Installation of geothermal heating system for pools, and building air

Energy Efficiency Estimate Method Review of first 5 weeks operation via meter readings and review  
of BMS data by specialist consultant

Baseline Energy Usage 11,484 GJ per annum (2010/11 gas usage)

Baseline Energy Efficiency 11,484 GJ over total pool surface area of 1,656 m2 =  
kWh x 3.6 = 7207 MJ per m2 per annum

Energy Efficiency Improvement Reduction to 2500 GJ per annum gas use (reduction of 8984 GJ) 
and increased electrical energy use of 115,000 kWh per annum

Reporting Data (Measuring Energy 
Efficiency and Additional Data)

BMS data logs of operation in first 5 weeks and gas meter 
readings. Estimation of annual energy reductions by specialist 
consultant based on review of data.

Cost of Activity $3,266,903

Estimated Cost Savings
Gas saving of 8984 GJ x 20 $/GJ = $179,680, offset by additional 
cost of electricity  at 115,000 kWh x 0.20 $/kWh = $23,000.  Total 
estimated saving is $156,680.




