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Executive Summary 

Disclaimer: 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. 
 
The purpose of this Final Report is to provide an overview and evaluation of the Energy 
Efficiency at Woollahra Council Chambers project. This report details the objectives, 
activities, outcomes, issues and learnings of the project. 
 
The objectives of this project were to: 
 

 Reduce energy consumption at Council Chambers by 30% based on 2009/2010 
levels 

 Improve amenity at Council Chambers through a Building Management System and 
mix mode air controls 

 Use learning to increase energy efficiency at other Council buildings 

 Minimise energy costs to manage the impacts of the carbon price 

 Demonstrate the benefits of energy efficiency measures to the local community and 
encourage business and home owners to further reduce their energy consumption 

 Contribute to the national effort to reduce greenhouse gas emissions 
 
The activities undertaken to achieve these objectives were: 
 

 Upgrade of the heating, ventilation and cooling (HVAC) system 

 Upgrade of the existing Building Management System 

 Installation of a sub-metering system 

 Installation of a solar hot water system 

 Development of an Energy and Carbon Management Platform (ECMP) Dashboard 
available online and displayed on screens in Customer Service 

 Lighting Upgrade 

 Two Community Education workshops 

 A range of promotional activities including flyers, posters, media releases, website 
and social media coverage and e-newsletters 

 Educational Signage with project infographic installed at Council Chambers 
 
The outcomes of this project were: 
 

 A total estimated energy savings of 110,489 kWh  

 Demand savings of 52kW, equating to a saving of $6480 

 A reduction in total electricity consumption of 19% from base year 2009/10 

 A financial saving of $25,263 per year 

 A saving of 58.5 tonnes CO2 – e over the past year (34% saving) from the 
installation of the gas chiller technology. 

 Improved comfort within the building through a more sophisticated Building 
Management System 

 Skills developed to allow subsequent lighting upgrade projects to be carried out at 
Cross Street car park and Council’s Quarry Street depot 

 Minimised impact of carbon price until it’s repeal in July 2014 

 Significant community engagement and communication outcomes including: 
o 37 residents engaged in face-to-face energy efficiency workshops 
o Education of 26,000 visitors to site per year through energy dashboard and 

educational signage 
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o Promotion of program and workshops through local newspaper with 
readership of 51,000 

o Visits to 15 local businesses where energy efficiency was discussed as part 
of general water and sustainability audit 

o Online engagement through Council website, social media and e-newsletters 
reaching 2,688 people 

o Flyer and poster distribution reaching 2,275 people 
 
The key issues encountered were: 
 

 Delay in the installation of the new gas boiler system due to delayed electrical 
approvals, inclement weather, delayed safe work method statements and illness 
among key Project Management staff 

 The connection of the sub-meters required re-wiring of the electrical boards to allow 
separation of light and power which required a total electrical shutdown over a 
weekend. Returning power resulted in the failure of one of the components of 
Councils server, which needed to be replaced. 

 The sub-metering connection to the BMS was delayed as it was discovered that 
some of the original controllers did not have the capacity to support the system. New 
controllers were installed to allow the connection. 

 There was difficulty in finding a retrofit option for the underground car park lighting 
that met the safety, operational and aesthetic requirements. It was resolved to hold 
off on the upgrade until more appropriate lighting solutions become available on the 
market. 

 
The key lessons learned were the importance of having: 
 

 one key contact/project manager within Council managing all contractors and 
elements from start to finish. 

 contingencies in place to ensure project continues in the event of prolonged absence 
of one or more key project team members. 

 a clear understanding of the condition, age, and capacity of each part of the 
infrastructure, and an understanding of how this may impact a project 

 a range of technical evaluations of all options to ensure the best value for money 
option is chosen. 
 

The project validated Councils understanding of the: 
 

 value of having a lead electrician who is extremely competent, aware of safety and 
operational concerns, and who communicates regularly and effectively with the 
project managers. 

 importance of good planning to ensure major risks are identified prior to tasks, and 
plans to address these risks are developed and communicated to relevant parties. 

 
This project has successfully reduced Council’s energy use and emissions while providing 
opportunities for residents to engage with Council’s efforts and learn about energy saving 
actions they can complete on their own. 
 
The project has provided a significant opportunity for Council to undertake a large range of 
energy efficiency measures at once within a managed project timeline at a site that has 
significant historic and community value. 
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1 Project Objectives 

Council’s objectives for this project had a strong link to both the listed CEEP funding 
objectives, as well as three of the four additional benefits sought. 
 
Table 1 below shows each of Council’s project objectives and which objective or desirable 
benefit of the CEEP funding it contributed to. 
 
A discussion of the outcomes of each of these objectives and their contribution to the overall 
CEEP funding objectives is provided in section 4. 
 

Council Objective Linked CEEP Objective &/or Benefit 

Reduce energy consumption at Council 
Chambers by 30% based on 2009/2010 
levels 

Objective - increase energy efficiency of 
buildings, facilities and (lighting) sites 

Improve amenity at Council Chambers 
through a BMS and mix mode air 
controls 

Benefit - better services and improve amenity 
of buildings and community facilities 

Use learning to increase energy 
efficiency at other Council buildings 

Objective - increase energy efficiency of 
buildings, facilities and (lighting) sites 

Minimise energy costs to manage the 
impacts of the carbon price 

Benefit - minimise energy consumption and 
costs to manage the impacts of the carbon 
price 

Demonstrate the benefits of energy 
efficiency measures to the local 
community and encourage business and 
home owners to further reduce their 
energy consumption 

Objective - demonstrate the benefits of energy 
efficiency and encourage the community to 
adopt improved energy management practices 

Contribute to the national effort to reduce 
greenhouse gas emissions 

Benefit - contribute to the national effort to 
reduce greenhouse gas emissions 

 
Table 1 – Council program objectives and their link to CEEP funding objectives & benefits 
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2 Project Energy Efficiency Activities 

2.1 Project Site 

This project was carried out at the Woollahra Municipal Council Chambers (‘Redleaf’) 
building located at 536 New South Head Road, Double Bay. 
 
The Woollahra Council Chambers building is one of the few surviving mid-nineteenth century 
grand mansions that once dominated the eastern foreshore of Sydney Harbour. The 
Victorian Italianate-style home was constructed in 1863 as the residence for William 
Benjamin Walker, the son of a leading colonial trader, and has been occupied by Woollahra 
Council since the 1960’s.  
 
In 1999, Council Chambers went through a major renovation. Since that time little has been 
changed to the building. Past energy saving measures at Council Chambers have been 
undertaken in an ad hoc fashion as opportunities have arisen (for example, installation of 
motion sensors in meetings rooms). The CEEP funding received has provided an 
opportunity to undertake a large range of energy reduction measures at once within a 
managed project timeline.  

2.2 Technology 

There were five key energy efficiency activities undertaken as part of this project. These are 
outlined below. Significant research was undertaken to ensure that the most suitable 
technology was chosen to achieve the projects outcomes. 
 
Upgrade of the heating, ventilation and cooling (HVAC) system 
 
The site originally had two electric, air-cooled chillers located in a plant room at the rear of 
the property. Chiller 1 (a Carrier chiller installed in 2000) was replaced as part of this project. 
Chiller 2 is an MTA chiller installed in 2009, and remains operational. 
 
The Carrier chiller was replaced with two highly efficient, gas-driven Yanmar Heat Recovery 
Modular chillers. These were chosen as they provided the best co-efficient of performance 
plant operation and minimised reheat. 
 
The site also had a gas-fuelled boiler located in an enclosure adjacent to the chiller plant 
room. This boiler was replaced with the smaller and more efficient Moorea MR125E. 
 
For copies of the HVAC plant room as-built drawings, see CEEP FINAL REPORT ATT 1 – 
As Built Schematic and CEEP FINAL REPORT ATT 2 – As Built 3D. 
 
Installation of Solar Hot Water System 
 
A new gas-boosted solar hot water system (Rinnai Prestige 315ltr stainless steel storage 
tank, Rinnai S26 continuous flow gas booster, solar controller with three Enduro panels 
mounted on a tilt frame) was installed to provide energy-efficient hot water to showers on the 
lower ground floor of the building. 
 
New solar isolation valves were connected to existing pipework from the boiler room and the 
gas was connected to the existing gas burner pipe work. A copper circulation line and a 
Grundfos circulation pump were installed and the pipes were trenched to the main building 
and installed under the floor to the shower wall. The pipes were installed in a duct where a 
valve feeds tempered water to the showers. The pump is connected to a 7 day timer 
allowing control of the system in and out of office hours. 
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Upgrade of the existing Building Management System 
 
Council installed the Innotech iComm V1.30Q system, in addition to an Insight web server, to 
improve the efficiency of the operation of the upgraded HVAC system. 
 
Installation of a Sub-Metering System and ECMP 
 
Fifteen A1120/40 Programmable Electronic Polyphase sub metres and 4 gas meters (G6 
and G10 Diaphragm Pulse enabled gas meters which communicate pulse signals via a 
remote GSM) were installed on all power boards and gas points throughout Redleaf Council 
Chambers to allow detailed monitoring of electricity and gas usage. 
 
At each of the electrical boards, the power and lighting were separated to allow monitoring of 
these aspects within the building. These meters are set up to communicate regularly with the 
Energy and Carbon Management Platform (ECMP) web server, providing up-to-date energy 
data for viewing and analysis. 
 
The Energy and Carbon Management Platform (ECMP) software solution is a fully web-
hosted platform (https://woollahra.ecmp.com.au) and provides flexibility as to how the 
information is passed to the end users.  
 
For Woollahra this was through a number of customised dashboards (online and in 
Customer Service) to engage the community and staff members as well as a number of 
targeted reports aimed at specific council members to assist in the efficient operation of the 
site and provide rich data on other sustainability initiatives deployed by the council. 
 
Lighting Upgrade 
 
The following lighting upgrades were undertaken: 

 Replaced 187 low-voltage halogen down-lights used in various locations throughout 
Council Chambers with high quality MR16 halogens with LED 10 Watt MR16. 

 Replaced 138 T8 florescent with T5 fluorescent (two tube fixtures) lighting across 
older section of Chambers & entire community development office 

 Replaced 6 T8 fluorescent with T5 fluorescent (single tube fixtures) 

 Replaced 5 T8 fluorescent with T5 fluorescent (half-length fixtures) 

 Replaced 24 AR111 halogens with LED 10 Watt across meeting rooms. 

 Replaced 24 R7s halogen up-lights used around perimeter of main Chamber office 
space and customer service reception area with compact fluorescent alternatives. 

 Replaced 17 E27 halogens & incandescent with LED 8 Watt in Council Chambers 

2.3 Implementation Process 

HVAC System 
 
A feasibility assessment was undertaken by Engineered Environments in July 2013 to 
determine the type of heating system which would provide the best energy efficiency 
outcomes based on the size and type of chiller installed. 
 
Kinesis carried out an additional independent, peer-review of the energy modelling and life 
cycle costing to ensure energy modelling data was correct and to ensure that the most 
efficient chiller and suitable BMS was selected. Their recommendation was that the “gas 
chiller scheme was found to significantly reduce energy, greenhouse gas emissions and 

https://woollahra.ecmp.com.au/
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costs relative to both the existing chillers and the High Efficiency alternative” (CEEP FINAL 
REPORT ATT 3 – Kinesis Peer Review, p. 4). 
 
The HVAC upgrade was carried out in accordance with the specifications outlined in CEEP 
FINAL REPORT ATT 4 - HVAC Specification J2061 
 
The technology installed can be seen in Figure 1. 
 

 

 

  

 

Figure1 - Gas powered chiller installation 
 

Solar Hot Water System 

Solar Pro was commissioned to supply and install a new gas-boosted solar hot water 

system to provide energy-efficient hot water to showers on the lower ground floor of the 
office building. New solar isolation valves were connected to existing pipework from the 
boiler room and the gas was connected to the existing gas burner pipe work in the HVAC 
plant room. 
 
Sub-Metering and ECMP 
 
A request for quotation process was carried out to allow Council to find the most appropriate, 
sub-metering system. Ecosave was awarded the contract. The sub-metering project was 
summarised in a presentation given to building management stakeholders in May 2014. See 
attached files: 
 

 CEEP FINAL REPORT ATT 5 – Project Overview Presentation 

 CEEP FINAL REPORT ATT 6 – ECMP Presentation (Ecosave) 
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 CEEP FINAL REPORT ATT 7 – Internal Stakeholder Meeting Minutes (6May14) 
 

Details of the implementation of the sub-metering system and ECMP are contained in the 
following Installation Reports: 
 

 CEEP FINAL REPORT ATT 8 - Ecosave Software Installation Report 

 CEEP FINAL REPORT ATT 9 - Ecosave Hardware Installation Report 

 CEEP FINAL REPORT ATT 10  - GCR Installation Report 
 
A diagram of the sub-metering system and ECMP is provided in Figure .  
 

 
 

Figure 2 - Diagram of Sub-Metering System and ECMP 

Boards were split so lighting, HVAC and air handlers general power could be monitored 
separately (Figure 3). Sub metres were then installed to monitor use (Figure 4). 
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Re-wired electrical board – 

separation of Lighting and 

General Power (EDB-C1 and 

C2) 

 

Re-wired electrical board - 

separation of Lighting and 

General Power  (EDB-C) 

 

Re-wired electrical board - 

separation of Lighting and 

General Power (EDB-B) 

 

Re-wired electrical board - 

separation of Lighting and 

General Power (EDB-A) 

 

Re-wired electrical board - 

separation of Lighting and 

General Power (EDB-G) 

 
Figure3 - Power board separation 
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Sub-meters:  

 Total House Power, 

 Total Mechanical Power,  

 MSSB01,  

 MSSB02,  

 MSSB03,  

 MSSB04,  

 EDB-G lighting,  

EDB-G Total 

 

Sub-meters: 

 EDB-C:  Lighting,  

 EDB-C: General Power 

    

          EDB – B                                  EDB - A 

Sub-meters 

 EDB-B lighting 

 EDB-B Total 

 

Sub-meters 

 EDB-A lighting 

 EDB-A Total 

 

 

Figure 4 - Sub-meter installation 

In addition to the sub-meters, temporary data loggers (Figure 5) were installed on the HVAC 
system prior to its replacement to provide Council with energy consumption data of the 
original system to allow comparison with the gas powered chillers. 
 

   
 
Figure 5 - Temporary Data Loggers  
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Lighting 
 
The lighting upgrade was implemented in accordance with the specifications provided in the 
quotation brief (see CEEP FINAL REPORT ATT 11 – Redleaf Lighting Retrofit Brief). 
 
2.3 Implementation, Site and Technology Issues 
 
Council engaged Crest Pty Ltd to install the new HVAC system and they experienced some 
delays in the installation of the new gas boiler system. This was due to delayed electrical 
approvals, inclement weather and illness among key Project Management staff. This 
required an extension to be granted for the Milestone 6 report.  
 
The connection of the sub-meters required re-wiring of the electrical boards to allow 
separation of light and power. The total electrical shutdown was carried out over a weekend.  
 
The site shutdown was required to allow the separation of power and lighting on each of the 
electrical boards, and the installation of the sub-meters, was delayed due to inclement 
weather, and scheduled weekend activities within the Council building.  
 
The power up following the shut-down resulted in the failure of one of the components of 
Councils server, which was replaced. Due to the possibility of this occurring, a detailed plan 
of action over the shut-down was established in consultation with the lead electrician/ site 
manager, and discussed with all relevant parties prior to the event (CEEP FINAL REPORT 
ATT 12 - Woollahra Shut Down). 
 
The data loggers installed in the HVAC chiller room, and the air handling rooms in the 
underground car park were not able to receive internet signal, and hence were unable to 
transmit data to the ECMP. To address this, holes were drilled through the walls to allow 
external aerials to be placed on the outside of the room, and allow data to be transmitted. 
 
The sub-metering connection to the BMS was delayed as it was discovered that some of the 
original controllers did not have the capacity to support the system. New controllers were 
installed to allow the connection. 
 
There was also a difficulty in finding a retrofit option for the underground car park lighting 
that met the safety, operational and aesthetic requirements. It was resolved to hold off on the 
upgrade until more appropriate lighting solutions become available on the market. 
 

2.4 Implementation Learnings 

The lead electrician was extremely competent, aware of safety and operational concerns, 
and communicated regularly and effectively with the project managers. This allowed the 
program to be implemented as efficiently as possible, with no safety issues. 
 
Developing a clear risk management plan was also critical. Major risks were identified prior 
to tasks, and plans to address these risks were developed and communicated to relevant 
parties, so that when issues arose, there was a clear plan in place to respond. 
 
The importance of sourcing a range of technical opinions on available options was also 
found to be an important task to ensure the best value for money option was chosen. The 
peer-review work completed by Kinesis to inform the selection of the gas chiller was valuable 
in putting together a strong business case for implementing a technology that is relatively 
new to the Australian market. 
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3 Project Demonstration and Communications Activities   

There were a range of activities carried out to both provide education about the specific 
works undertaken as part of the project, as well as to educate about energy efficiency more 
broadly. These are summarised in the Table 2 below in chronological order and are 
discussed in more detail in the sections following. 
 

Activity Target Audience Key Message Date 

Workshop Poster 

Visitors to libraries, 
community centres and 
passers-by of 10 x 
community notice boards 

Promotional material for 
Energy Efficiency Workshop 

8 February 
2014 

Flyer - paper 
advertisement 
distribution 

landlords, tenants, 
residents and local 
business  in the Woollahra 
LGA 

Promotional material for 
Energy Efficiency Workshop 

8 February 
2014 

Woollahra news 
event promotion 

Subscribers to What’s On 
e-newsletter 

Promotion for Energy 
Efficiency Workshop 

12 February 
2014 

Mayoral Columns 
(2) 

landlords, tenants, 
residents and local 
business  in the Woollahra 
LGA 

Information about project 
activities & promoting 
energy efficiency 
workshops 

12 February 
2014 and 9 
April 2014 

Our Environment 
e-newsletter 
article 

Subscribers of Our 
Environment e-newsletter 

Information about project 
activities & promoting 
energy efficiency 
workshops 

17 February 
2014 

Workshop 
provider 
presentation 
material 

Workshop attendees 

How to save energy in the 
home and learn about new 
energy efficient 
technologies. 

18 February 
2014 

Community 
workshop 1 
 
(20 people) 

landlords, tenants, 
residents and local 
business  in the Woollahra 
LGA 

How to save energy in the 
home and learn about new 
energy efficient 
technologies. 

18 Feb 2014 

Visits to local 
businesses by 
Sustainable 
Business Officer 

Local businesses in 
Woollahra LGA 

Visit to assess opportunities 
for saving water in their 
business and energy 
efficiency advice 

Feb 2014 – 
current 

Council Website Visitors to website 
Information about project 
activities and general 
advice for residents. 

4 March 
2014 

Quarter page ad 
in local paper 

landlords, tenants, 
residents and local 
business  in the Woollahra 
LGA 

Promotion of second energy 
efficiency workshop 

2 April 2014 
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Facebook 
promotion 

Facebook subscribers 
Promotion of second energy 
efficiency workshop 

8 April 2014 

Community 
Workshop 2 
 
(17 people) 

landlords, tenants, 
residents and local 
business  in the Woollahra 
LGA 

How to save energy in the 
home and learn about new 
energy efficient 
technologies. 

15 April 
2014 

Media Release 

landlords, tenants, 
residents and local 
business  in the Woollahra 
LGA 

Key project installations and 
savings through CEEP 
funded project 

22 May 
2014 

Internal staff 
communication 
and energy 
efficiency 
education 

Council staff, including 
outdoor and indoor staff.  

Email summarising project 
activities and how to save 
energy at personal work 
stations throughout Council 
Chambers 

11 
September 

2014 

Redleaf Energy 
Efficiency 
Interpretive sign 

Residents and visitors to 
council chambers and 
surrounding attractions. 

Identify and highlight energy 
efficient upgrades and 
installations on Woollahra 
Council Chambers building 

Installed 
October 

2014 

Energy and 
Carbon 
Management 
Platform (ECMP) 
software 
dashboard 
display 

Residents and visitors to 
council chambers and 
surrounding attractions. 

Real-time energy savings 
from efficiency upgrades 

Went live 
April 2015 

 
Table 2 - Demonstration and Communication Activities 
 
3.1 Workshops 
 
Two educational workshops were delivered by Big Switch Projects to teach residents how to 
save energy at home and develop their understanding of new technologies such as LED 
lighting, wireless energy metering and efficient hot water systems (see Figure 6 and 7). 
 
Over 30 people attended the two workshops (one held in the evening and one during lunch 
time). Approximately 12% of people attending were motivated by possible financial gains, 
30% by reducing their environmental impact and 58% were motivated to attend by both 
factors. 
 
The content of the workshop can be found in CEEP FINAL REPORT ATT 13 – Energy 
Efficiency Workshop Presentation. 
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Figure 6 - Residents at the February workshop 
 

 
 
Figure 7 - Residents at the April workshop 
 
3.2 Promotional Activities 
 
A range of promotional activities were undertaken to ensure the project was promoted as 
broadly as possible and to ensure residents were aware of the events and programs 
available through the project. These activities included: 
 

 Workshop poster – 25 posters printed and promoted on 10 community noticeboards 
and in all libraries and community centres 

 Workshop flyer – available in Customer Service and all libraries plus letterbox 
dropped to high-density suburbs and handed out at Edgecliff Station 

 Listings in What’s On events e-newsletter – sent monthly to 1,652 subscribers 

 Articles in 2 Mayoral Columns in Wentworth Courier 

 Article in Wentworth Courier promoting the energy saving seminars 

 Article in Our Environment e-newsletter – sent quarterly to 620 subscribers 

 Project page on Council website – available at 
http://www.woollahra.nsw.gov.au/environment/sustainable_woollahra/what_we_are_
doing/energy_efficiency/community_energy_efficiency_program  

http://www.woollahra.nsw.gov.au/environment/sustainable_woollahra/what_we_are_doing/energy_efficiency/community_energy_efficiency_program
http://www.woollahra.nsw.gov.au/environment/sustainable_woollahra/what_we_are_doing/energy_efficiency/community_energy_efficiency_program
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 Social media promotion through Council Facebook page 

 Paid quarter page ad in local paper – promoting workshop 

 Media release – announcing project activities delivered to all local media outlets 
 
Copies of each of these promotional activities can be found in CEEP FINAL REPORT ATT 
14 – Promotional Activities 
 
3.3 Educational Signage 
 
Research was undertaken to source examples of effective interpretive signage showing 
complex capital works projects such as this. Signage developed for the Bronte Gully and 
Bondi Stormwater projects were of particular note.  
 
Using the lessons learned from these projects, an eye-catching and easy to interpret 
infographic was designed with extensive in-Council consultation which summarised the 
components of the upgraded energy system and how they interconnect. The sign was 
erected in a busy thoroughfare between the entry to Customer Service and the nearby café 
(see Figure 8). 
 
Sign details: 

 Alupanel sign - Aluminium composite panel 0.21 with digital graphics and lamination. 
W 1000mm x H 700mm x D 3mm, single sided 

 Lectern sign frame – Black powder coated steel lectern frame with welded on square 
tube legs and base plates. 1m height from the ground 

 

 
 
Figure 8 - Installed educational signage 
 
A copy of the sign design can be found in CEEP FINAL REPORT ATT 15 – Redleaf Signage 
 
3.4 Energy and Carbon Management Platform (ECMP) Dashboard 
 
A central part of the energy sub-metering system is the use of dashboards to relay energy 
usage to community members through the council website as well as LED displays located 
in the busy Chambers Customer Service area (see example screen in Figure 9). 
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Figure 9 - Example dashboard screenshot showing real-time energy consumption 
 
The Woollahra Council Chambers receives approximately 26,000 visitors per year. Council 
meetings, public events, citizenship ceremonies, awards ceremonies and school visits all 
take place on a weekly basis. Each person who passes through Customer Service can see 
the real-time graphs and statistics of the buildings energy use looping on a screen. 
 
This dashboard is also available through Council’s website at 
http://www.woollahra.nsw.gov.au/.  
 
All screen shots of the dashboard screens on display can be found in CEEP FINAL 
REPORT ATT 16 – Dashboard screenshots. 
 
  

http://www.woollahra.nsw.gov.au/
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4 Outcomes and Benefits of the Project 

4.1 Reduce energy consumption at Council Chambers by 30% based on 2009/2010 
levels 
 
This outcome aligns with the CEEP objective to increase the energy efficiency of buildings, 
facilities and (lighting) sites. 
 
Outcome Snapshot: 
 
Our initial projections related to this outcome were: 
 
- A total estimated energy savings of 201,030 kWh at Council Chambers  
- A reduction in electricity consumption of 30% from base year 2009/2010  
- A financial saving of $140,000 per year*(see note) 
 
The research to date shows we have achieved the following: 
 
- A total estimated energy savings of 110,489 kWh (ref. Table 3) 
- Demand savings of 52kW, equating to a saving of $6480 (ref Table 4) 
- A reduction in total electricity consumption of 19% from base year 2009/10 (ref. Table 3) 
- A financial saving of $25,263 per year (ref. Table 4) 
 
*NOTE: In our initial application the annual financial savings were estimated at $140,000. 
This figure had a calculation and typing error which can be found from looking at the original 
application calculations. The original calculation (found in section 25: Value for Money of the 
Project Outcomes and Value for Money response on page 22) used the following calculation:  
 
Estimated kWh saving of 201,030 @ 7 cents per kWh= $140,000 
 
However, 201,030 x 0.07 = $14,072 not $140,000 
 
Therefore, this project has exceeded the projected financial savings, delivering over $25,000 
of savings per annum compared to the adjusted projected $14,000. 
 
Energy Efficiency Improvement: 
 
Baseline energy consumption in 2009/10 was 570,818 kWh (see Table 3). Consumption 
savings of 110,489 kWh equate to a total current annual consumption of 460,329 kWh 
(Table 3). 
 
The square metre area of the Chambers site is 4,145 m2. When the total current 
consumption is divided by the building area the buildings energy efficiency per square metre 
per annum can be calculated. In this case, 460,329 kWh / 4,145 m2 = 110.06 kWh per m2 per 
annum. 
 
When this is compared to the baseline energy efficiency per square metre per annum (570, 
818 kWh / 4,145 m2 = 137.71 kWh per m2 per annum), it shows a 19% energy efficiency 
improvement (decrease) per m2 per annum. 
 
Payback Period: 
 
Council engaged Kinesis to undertake a detailed performance analysis and peer-review of 
the HVAC chiller alternatives that could be considered for the Council Chambers building. 
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This decision was given significant thought and research as it was a major element of the 
project. 
 
This analysis found when comparing the chosen gas Chiller to the High Efficiency electric 
chiller, the payback period for the gas chiller was 8.9 years. See CEEP FINAL REPORT ATT 
3 – Kinesis Peer Review. 
 
Detailed Workings: 
 
This information is taken from CEEP FINAL REPORT ATT 17 - Chambers Energy Analysis. 
 
The baseline used for analysis of the energy savings is financial year 2009/2010. The 
interval data from the site meter was obtained from the utility provider and is the basis of this 
analysis (Figure 10). 
 

 
 
Figure 10 – Total Site Consumption 
 
Note the consumption for the full financial year of 2015 include three estimated months of 
April, May and June. These consumption values are based upon the actual savings realised 
for similar temperature months in the preceding months. This ranges between 17% and 22% 
and should be considered conservative estimates (Table 3). 
 

 
 
Table 3 - Total Consumption and Savings 
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Based upon these observations the annual savings in consumption would be estimated at 
110,489 kWh or $18,783.08 (average blended rate from current bills is approximately 
$0.22/kWh. This is then discounted by approx. 20% because of demand & fixed charges). 
 
Additional monetary savings would also be realised from the reduction in peak demand at 
the site. This charge is calculated on the highest demand experienced in the preceding 12 
month period. Since the majority of the works have been completed a significant reduction of 
maximum demand has been observed (Figure 11). 
 

 
 
Figure 11 – Monthly Demand 
 
In the FY2014 period the maximum demand was experienced Feb 2014, with a maximum of 
200kW observed. Since completion of the HVAC upgrade, demand has been reduced 
significantly with the highest demand observed at 148kW in December 2014.  
 
Under the existing electricity tariff, this saving of 52 kW with a capacity charge of 10.49 
$/kVA, would equate to an annual saving of $6,480.  
 
Total savings from the electricity baseline report are shown in Table 4 below. 
 

Item Basis Annual Savings ($) 

Consumption Savings 110,448 kWh 18,783 

Demand Savings 52 kW 6,480 

   

Total Annual Savings  $25,263 

 
Table 4 - Total savings from electricity baseline 
 
4.2 Improve amenity at Council Chambers through a BMS and mix mode air controls 
 
This outcome aligns with the CEEP objective to provide better services and improve amenity 
of buildings and community facilities. 
 
The project has delivered improved comfort within Council through a more sophisticated 
Building Management System. There is significantly better flexibility and precision of controls 
which allows a consistent temperature to be maintained across a complex building structure. 
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Prior to the upgrades, complaints were regularly received about key areas being too hot or 
too cold compared to other parts of the building. The new BMS and HVAC system is helping 
to address this issue. 
 
4.3 Use learning to increase energy efficiency at other Council buildings 
 
This outcome aligns with the CEEP objective to increase energy efficiency of buildings, 
facilities and (lighting) sites. 
 
A recent lighting upgrade has been carried out at one of council’s large public car parks in 
Cross Street (where over 580 new LED lights were installed), and at Council’s Quarry Street 
depot (where over 80 LED lights were installed). These works were completed in 2014 and 
are expected to significantly reduce the energy requirements for these sites. 
 
Both of these projects were informed by the learnings from the Council Chambers lighting 
upgrade. The lighting audit process that formed part of this project gave Council officers the 
skills and confidence to assess the lighting needs of the Quarry Street depot without 
consultant support and enabled them to work directly with the electrician to carry out works. 
 
4.4 Minimise energy costs to manage the impacts of the carbon price 
 
This outcome aligns with the CEEP objective to minimise energy consumption and costs to 
manage the impacts of the carbon price. 
 
Since the carbon tax repeal legislation came into effect on 1 July 2014 this outcome has 
ceased to be a primary objective of this project. 
 
However, the benefits of the minimised energy costs (as outlined in 4.1) are able to be 
applied to other key sustainability and community projects across the council area. Further, 
the project has minimised the impact of any future rise in energy prices, not just that which 
would have been caused by the carbon price. 
 
4.5 Demonstrate the benefits of energy efficiency measures to the local community 
and encourage business and home owners to further reduce their energy 
consumption 
 
This outcome aligns with the CEEP objective to demonstrate the benefits of energy 
efficiency and encourage the community to adopt improved energy management practices. 
 
This project achieved significant engagement & demonstration outcomes including: 
 

 37 residents engaged in face-to-face energy efficiency workshops 

 Education of 26,000 visitors to site per year through energy dashboard and 
educational signage 

 Promotion of program and workshops through local newspaper with readership of 
51,000 

 Visits to 15 local businesses where energy efficiency was discussed as part of 
general water and sustainability audit 

 Online engagement through Council website, social media and e-newsletters 
reaching 2,688 people 

 Flyer and poster distribution reaching 2,275 people 
 
Table 5 below shows the breakdown of the above summary by activity and estimated reach. 
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Council received good feedback from the workshop participants with many saying they 
gained new knowledge from the workshop and especially enjoyed the discussions which 
addressed practical energy saving situations. 
 
We anticipate that further learning will be delivered to the community through the use of the 
dashboard in Customer Service – this is a key educational tool in partnership with the 
educational signage. Council receives approximately 15 school visits per year, each 
involving between 40 and 60 students and each of these visits will now include a discussion 
of the energy saving initiatives at Council and a study of the energy dashboard. 
 
The project will also be promoted during future in-school visits. This is already occurring as 
during a visit to Cranbrook school in February 2015 the Environmental Education Officer 
gave a short case study of Council’s energy efficiency initiatives (which included the CEEP 
activities) to students as part of their Lines of Inquiry module. 
 

Activity Estimated Reach 

Workshop Posters 1,500 people 

Workshop Flyers - paper advertisement distribution 775 flyers distributed 

Woollahra news Workshop promotion 1,652 subscribers 

Mayoral Columns (2) 51,000 readership 

Our Environment e-newsletter article 620 subscribers 

Community workshop 1 20 attendees 

Visits to local businesses by Sustainable Business Officer 15 visits 

Council Website 29 page views 

Quarter page ad in local paper 51,000 readership 

Facebook Promotion of Workshop 387 page likes 

Community Workshop 2 17 attendees 

Redleaf Energy Efficiency Interpretive sign 26,000 visitors per year 

Energy and Carbon Management Platform (ECMP) 
software dashboard display in Customer Service 

26,000 visitors per year 

 
Table 5 – Demonstration and Communication Activities by Reach 
 
4.6 Contribute to the national effort to reduce greenhouse gas emissions 
 
This outcome aligns with the CEEP objective to contribute to the national effort to reduce 
greenhouse gas emissions. 
 
Modelling by Kinesis for the use of the gas chiller estimated an annual saving of 65 tonnes 
CO2 – e. (see CEEP FINAL REPORT ATT 3 – Kinesis Peer Review). This partially informed 
the decision to choose this technology over other options. 
 
Evaluation completed at the close of the project by Eco Save has found that the chiller has 
saved 58.5 tonnes CO2 – e over the past year (see CEEP FINAL REPORT ATT 17 - 
Chambers Energy Analysis) which equates to a 34% saving (see Table 7). This aligns 
closely with the estimate provided by Kinesis and validates the decision to install the gas 
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chiller technology. 
 
Detailed Workings: 
 
As both gas and electricity consumption needs to be considered to assess greenhouse gas 
savings, the raw consumption data was converted to a common unit – kg. CO2 – e 
(equivalent kilograms of carbon dioxide emissions). A snapshot of these figures can be seen 
in Figure 12 below. 
 

 
 
Figure 12 – Total Emissions 
 
Table 6 below shows that during the post-installation measurement period (19/08/14 – 
23/04/14) the total kg.CO2-e emissions are 39% lower than they would have been if the 
replacement had not taken place. 
 

 Pre-Install Post-Install 

Total kg. CO2-e 84,272 51,695 

Total Saving (tonnes CO2 – e) 32.577 

% Savings 39% 

 
Table 6 - Estimated kg.CO2-e Savings (Measurement Period of 19/8/14 – 23/04/15) 
 
Table 7 below shows that over the course of the previous year the total kg.CO2-e emissions 
would be 34% lower than they would have been without the replacement of the gas chiller. 
 

 Pre-Install Post-Install 

Total kg. CO2-e 171,540 112,991 

Total Saving (tonnes CO2 – e) 58.549 

% Savings 34% 



24 
 

 
Table 7 - Estimated kg.CO2-e Savings (Annual – over course of previous year) 
 
To see the detailed workings behind these figures, please refer to CEEP FINAL REPORT 
ATT 17 - Chambers Energy Analysis. 
 
4.7 Other Benefits 
 
This project provided several additional benefits beyond those discussed in the preceding 
sections. 
 
The project allowed components of Council’s energy system to be upgraded that were close 
to the end of their life (e.g. server component and BMS controllers) which therefore provided 
an opportunity to upgrade these systems in a controlled operation, prior to failure, reducing 
the risk of disruption to Council operation. 
 
Additionally, there will be ongoing HVAC maintenance savings as the new BMS allows the 
system to be run more efficiently. 
 
During the HVAC and sub-metering system installation process, a number of other HVAC 
chiller maintenance activities that Council could carry out were identified, which will 
contribute to increasing the lifespan of the HVAC system, and reducing ongoing 
maintenance costs.  
 
LED lights installed have a significantly longer lifespan than the original halogen downlights 
(up to 50,000 hours compared to around 5,000 hours). 
 
This project has also contributed to greater knowledge and capacity in the energy efficiency 
industry as gas-driven chillers, such as the Yanmar chillers installed in this project, are not 
currently widely used in Australia (despite being very popular in Japan and Europe). This 
provided a great learning opportunity for both Council staff, and the engineers and 
consultants involved. 
 
Additionally, the organisation is now better equipped to undertake future, similar projects and 
staff have developed new skills to carry out further energy efficiency projects at other sites. 
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5 Budget 

5.1 Summary of Budget Contributions 
 
This project received matched funding from Woollahra Council as per the CEEP Guidelines. 
A summary of the budget contributions is shown in Table 8 below. 
 

Contributor Amount 

CEEP Funding $350,000 

Woollahra Council Co-Contribution $350,000 

  

TOTAL Financial Contributions $700,000 

 
Table 8 – Summary of Budget Contributions 
 
For a full breakdown of the project budget, see CEEP FINAL REPORT ATT 18 - Final 
Financial Report. 
 
5.2 Budget Reflections 
 
This project was delivered within budget. 
 
There were some minor changes to the budget associated with the type of technology 
chosen and some unexpected electrical needs to fix and upgrade equipment (e.g. 
replacement server parts needed after blow out and additional works associated with the 
sub-metering project). However these costs were recouped in other parts of the budget. 
 
5.3 In Kind Contributions 
 
In-kind contributions came from the uncharged time given to the project from other Council 
staff across the 3-year project period. 
 
Due to confidentiality constraints, specific amounts for each staff member cannot be 
disclosed by Council’s Human Resources department. As such, the position and hours were 
submitted to them and they provided a total for reporting as shown in Table 9 below. 
 

Staff Member In-Kind Hours 

Manager, Property and Projects 210 hours 

Manager, Information Technology 70 hours 

Property Services Coordinator  70 hours 

Property Administration Officer  70 hours 

Sustainability Projects Officer 42 hours 

  

TOTAL Value of In-Kind Contributions $30,916 

 
Table 9 – In-Kind Contributions 
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5.4 Value for Money 
 
Value for money was a critical consideration for Council throughout this project. 
 
All tendering processes undertaken as part of this project sought a range of quotes and 
proposals to secure the best value quote. Each brief included a request for an analysis of 
value for money to ensure all project costs were justified. 
 
As part of the lighting project, the technologies installed (e.g. the highly-efficient fluorescents 
and LED downlights) offered a significant lifespan advantage over other available options. 
As discussed in section 4.7, LED lighting can last up to 10 times longer than standard 
halogens providing excellent value for money. 
 
Council selected Engineered Environments (through an open-tender process) to complete 
an HVAC Feasibility Report (see CEEP FINAL REPORT ATT 19 – HVAC Feasibility Report) 
in order to identify the most efficient HVAC option available. 
 
Following completion of this report, Council deemed it necessary to commission additional 
peer-reviewed, energy modelling and life cycle costing by Kinesis (see CEEP FINAL 
REPORT ATT 3 – Kinesis Peer Review) to validate the modelling calculations and outcomes 
in order to be satisfied that the most efficient HVAC option was selected to deliver the best 
value for money. 
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6 Project Operation, Mechanisms and Processes 

Council undertook all background research, specifications and quotations in preparation for 
this project. All energy efficiency improvements were implemented by a suitably qualified 
contractor selected through Council's procurement process.  A summary of project partner 
roles is shown in Figure 13 below. 
 

 
 
Figure 13 - Summary of project partner roles 
 
HVAC Upgrade 
 
Installation of the chiller and boiler was managed and peer reviewed externally by 
Engineered Environments and Kinesis; however Council managed the day to day tasks 
associated with the installation. Some difficulties arose with contractor availability, and 
sequencing, however this was managed as well as possible. 
 
Lighting, Solar Hot Water, Building Management System & Sub Metering 
 
Installation of the lighting retrofit, solar hot water, building management system upgrade and 
sub-metering system was project managed internally. 
 
ECMP Dashboard 
 
In the first instance Ecosave operated as the system administrator of the Energy and Carbon 
Management Platform (ECMP), and created and managed users for Council. Ecosave held 
a number of onsite training sessions for Council users, to allow staff to gain familiarity with 
the system features and enable local management of users and reports. During the first 
months of operation, Ecosave worked closely with council to develop specific dashboard 
formats required and to gather the requirements needed to make full use of the features.  
 
This approach worked well as the nature of an installation in a Council building such as this 
requires that an internal person manages the project as knowledge of, and access to areas 
within the building is critical. There were enough resources internally to allow this project to 
be successfully implemented and no additional external resources were required. 
 
Reflections 
 
The organisation is now better equipped to undertake future similar projects. Since 
implemented, Council Chamber’s energy consumption has been monitored and recorded in 
the ECMP. A key learning from the project was the importance of having one key contact/ 
project manager within Council managing all contractors and elements from start to finish.  



28 
 

7 Conclusion 

This project has successfully reduced Council’s energy use and emissions while providing 
ongoing maintenance savings and opportunities for residents to engage with Council’s 
efforts and learn about energy saving actions they can complete on their own. 
 
The project has provided a significant opportunity for Council to undertake a range of energy 
efficiency measures at once within a managed project timeline at a site that has significant 
historic and community value. 
 
This project has also contributed to greater knowledge and capacity in the energy efficiency 
industry by giving key consultants and council staff an opportunity to work with gas-driven 
chillers, new to the Australian market. 
 
Some issues were encountered such as: 

 A delay in the installation of the new gas boiler system due to delayed electrical 
approvals, inclement weather, delayed safe work method statements and illness 
among key Project Management staff 

 The connection of the sub-meters required re-wiring of the electrical boards to allow 
separation of light and power which required a total electrical shutdown over a 
weekend. Returning power resulted in the failure of one of the components of 
Councils server, which needed to be replaced. 

 The sub-metering connection to the BMS was delayed as it was discovered that 
some of the original controllers did not have the capacity to support the system. New 
controllers were installed to allow the connection. 

 There was difficulty in finding an efficient retrofit option for the underground car park 
lighting that met the safety, operational and aesthetic requirements. It was resolved 
to hold off on the upgrade until more appropriate lighting solutions become available 
on the market. 

 
Several key lessons were also learnt however, including the importance of: 
 

 Having one key contact/project manager within Council managing all contractors and 
elements from start to finish. 

 Having contingencies in place to ensure project continues in the case of prolonged 
absence of one or more key project team members. 

 Having a clear understanding of the condition, age, and capacity of each part of the 
infrastructure, and an understanding of how this may impact a project. 

 Sourcing a range of opinions on technical options to ensure the best value option is 
chosen. 
 

This project has also validated Councils understanding of the value of having a lead 
electrician who is extremely competent, aware of safety and operational concerns, and who 
communicates regularly and effectively with the project managers. Furthermore, the 
importance of good planning to ensure major risks are identified prior to tasks, and plans to 
address these risks are developed and communicated to relevant parties was also 
reinforced. 
 
Council is confident that this project has provided staff with new skills to carry out further 
energy efficiency projects (which have begun) and to continue to encourage local residents, 
schools and businesses to adopt energy efficient behaviours. 
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Attachment A - Project Energy Efficiency Improvement Report 

PROJECT TITLE  
Energy Efficiency at Woollahra Council 
Chambers 

PROJECT ID CEEP1168 

FUNDING RECIPIENT Woollahra Municipal Council DATE 4 May 2015 

 

Building, Facility or Site 

Name of Building, Facility or Site Woollahra Municipal Council Chambers 

Location (address) 536 New South Head Road, Double Bay 

Type of building, facility or site Office administration building & Council Chambers 

Activity Type and Measure 
Upgrade of HVAC system, existing Building Management 
System, installation of sub-metering system, ECMP and 
lighting upgrade. 

Energy Efficiency Estimate 
Method 

The simulation used to provide the estimates is based on the 
2012 Building Code of Australia from JV3. 

Baseline Energy Usage 570,818 kWh per annum* (in 2009/10) 

Baseline Energy Efficiency 570,818 kWh / 4,145 m2 = 137.71 kWh per m2 per annum 

Energy Efficiency Improvement 
Baseline (570,818 kWh) – Saving (110,489 kWh) = 460,329 
kWh / 4,145 m2 = 111.06 kWh per m2 per annum (19% 
improvement (decrease) on baseline) 

Reporting Data (Measuring 
Energy Efficiency and Additional 
Data) 

A total area of 4,145 m2 and 148 occupants 
Daily hours of operation: 7.30am to 6pm  
Chambers building was built in 1863, Council moved into the 
building in 1947. 
The building was restored and redeveloped in 2001. 

Cost of Activity $700,000 

Estimated Cost Savings $25,263 per annum 

 

*See CEEP FINAL REPORT ATT 17 - Chambers Energy Analysis 


