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A whole-of-council approach to energy management began in 2010 with the establishment of a 
centralised data management system to track costs, consumption and emissions for Council’s 

500+ electricity accounts, fleet fuel and other fuel uses. Good data has enabled Council to identify 
and prioritise assets, allocate resources for project delivery and evaluate energy saving outcomes of 
projects.
 
Council’s energy spend in 2015/16 was $9.2million. Electricity accounted for $8.1million of this. 
Between 2010 and 2016 Council’s annual electricity consumption for all assets excluding streetlights, 
which are not directly managed by Council, fell by 18%. In the same period, the average retail price of 
electricity rose by 26%. By reducing electricity consumption over that time Council has been able to 
avoid additional costs of $1.5 million annually. 

Process improvements at wastewater treatment plants, office HVAC and lighting upgrades and building 
management systems controls have been the major contributors to Council’s reduction in annual 
electricity use, with staff awareness and general operating practices also playing their part. Annual 
electricity tariff reviews since 2013 have also ensured Council pays the lowest price for its electricity, 
avoiding additional costs of over $500k per year. 

Fleet fuel accounted for $1.1million in 2015/16.  Between 2010 and 2016 Council’s fleet fuel consumption 
decreased by 0.47ML (28%) with cost decreasing by $0.8 million (43%). This was the result of fleet 
fuel efficiency initiatives, including GPS monitoring, fleet rationalisation, fuel efficient vehicles, driver 
training and falling fuel prices.

Electricity savings, fleet fuel reductions and landfill gas flaring have contributed to Council’s trajectory 
towards its 50% greenhouse gas reduction target by 2020. Electricity reductions provide the most 
significant opportunity to achieve further reductions. The target can be achieved by an 8% reduction 
across Council’s facilities, or an investment in 1.27MW of solar capacity, or a combination of both. Fleet 
fuel efficiency initiatives can also contribute. Strategic investment choices can deliver these results with 
significant financial benefit. 

To drive the next round of energy management within Council, each department’s role in energy 
management must be clearly articulated, responsibility for managing cost and consumption must be 
integrated into existing processes and guidance provided for the preparation of strong business cases 
that demonstrate the return on investment that energy management projects can deliver. This is the role 
of the Energy Management Plan.

Executive Summary
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This Energy Management Plan addresses management of Council electricity and fleet fuel consumption, which account 
for over 87% and 12% of Council’s energy costs respectively. Other energy sources such as generator fuel, air/taxi travel 
and propane account for less than 0.6% of costs and emissions and are not included in the scope of this plan.

scope

AIMS
This plan aims to reduce costs and greenhouse gas emissions associated with Council’s electricity and fleet fuel use by:

framework

Formalising 
an energy 

management 
framework 
and staff 

responsibilities

Establishing 
priority asset 

categories and 
priority actions

Identifying tools 
and funding 

pathways for the 
implementation 

of energy 
management 

initiatives

Figure 1: Cairns Regional Council Energy Management Framework

The Energy Management Plan provides an important link between strategic objectives and on-ground actions while 
acknowledging long-term resourcing plans and reporting processes, as outlined in Figure 1. 
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key responsibilities
Energy management crosses multiple departments within Council, such as Finance department interaction with budget 
holders for electricity costs and Facilities Management interaction with asset managers for upgrades and renewals. A 
summary of the key responsibilities for energy management are:

• Provide electricity data management and bill checking
• Provide electricity consumption exception and trend reports to Budget Holders
  

• Respond to Finance exception and trend reports 
• Delegate investigative action for cost/consumption exceptions to Asset Managers
• Report back to Finance

• Investigate and respond to cost/consumption exceptions
• Deliver operational efficiency and procurement
• Ensure new buildings adhere to Council’s Sustainable Building Design Policy
• Prepare asset specific business cases
• Report back to Budget Holder

• Ensure infrastructure operational efficiency and energy efficient procurement 
• Perform energy efficient maintenance and renewal upgrades 
• Ensure new buildings adhere to Council’s Sustainable Building Design Policy
• Energy management project delivery, including smart metering
• Deliver Green Fleet Program

• Provide electricity data management and tariff checks
• Deliver smart metering analysis and energy audits
• Whole of Council energy project business cases and project delivery 
• Monitoring and evaluation

tools
Tools have been developed to assist staff to undertake their energy management 
responsibilities. These are listed below 

TABLE 1: TOOLS TO ASSIST IN IMPLEMENTATION OF THE ENERGY MANAGEMENT PLAN
Tool Location Responsibility

Bill checks and reporting Oracle finance system IS / Finance

Energy and Emissions reporting Energy and Emissions System Sustainability Team

Payback Template for Suppliers DM# 5182860 Sustainability Team

Solar PV Tender and RFQ specifications DM# 5013905 Sustainability Team

Sustainable Building Design Policy DM# 2754783 Sustainability Team

Minimum Energy Performance Standards DM# 4059565 Facilities Management

Green Fleet Program DM# 4083211 Facilities Management

FINANCE

BUDGET
HOLDER

ASSET 
MANAGER

FACILITIES
MANAGEMENT

SUSTAINABILITY
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A whole-of-council approach will 
be taken for the implementation of 
single technology roll-outs, such 
as smart metering, solar PV and 
UVC sterilisation for HVAC systems. 
Facilities Management, supported 
by the Sustainability Team, will 
manage projects for the balance 
of the organisation on behalf of 
asset managers.  Water and Waste 
will manage projects specific to 
Water assets. Fleet fuel efficiency 
programs will also be delivered 
by Facilities Management for the 
whole of Council. 

Whole of Council Projects

Site Specific Projects
Site specific projects are to be initiated by asset managers, based on the findings 
of energy audits or other studies, and will be supported in delivery by Facilities 
Management and the Sustainability Team.

Project Funding
“To deliver ongoing energy and emissions management, Cairns Regional Council 
will give high priority to, and consider funding of, energy efficiency projects and 
emission reduction initiatives particularly those that have a measurable return on 
investment”. Energy and Emissions Management Policy DM#1532709

To ensure resource efficiency and fiscal responsibility, energy management 
projects with a measurable return on investment will be considered for funding 
via the Capital Works Program.  Funding of these projects, including emergent 
projects, will not negatively impact the resourcing of other projects core to a 
department’s business. The Payback Template for Suppliers should be used to 
determine the payback and inform project planning and resourcing. 

Council will give 
high priority to, and 
consider funding of, 
energy management 
projects that have a 
measurable return 
on investment.

Pay-back is easily 
identified by  
using Council’s  
pay-back template 
for suppliers  
DM# 5182860  
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Electricity Use Overview
In 2015/16 Council’s total spend for electricity was $8.1million, consisting of:
 • $3.1 million and 16,265MWh for water and waste assets
 • $2.1 million and 8,801MWh for the balance of the organisation 
 • $2.9 million and 8,941MWh for streetlights 
Between 2010/11 and 2015/16 the average retail electricity price increased from $0.16/kWh to $0.21/kWh (26%). In the 
same period, Council’s total annual electricity consumption fell by 3,403MWh (18%), avoiding additional costs of $1.5 
million annually. Figure 2 provides an overview of Council’s annual electricty use trends. 

Figure 2: Council electricity costs and consumption 2010/11 to 2015/16

Water and Waste Assets
Electricity consumption across all Water and Waste assets has been reduced by 24% between 2010/11 and 2015/16, 
primarily due to process improvements at the Northern and Southern Waste Water Treatment Plants.

Balance of the Organisation 
Electricity consumption for the balance of the organisation includes electricity accounts of Community, Sport and Cultural 
Services, Infrastructure Services, Planning and Environment, Finance and Human Resources. Electricity consumption for 
the balance of the organisation has reduced by 3% between 2010/11 and 2015/16.

However, the reported consumption, costs and emissions excludes leased facilities where Council does not directly pay 
the bills or have operational control. Leased facilities include Tobruk Pool, Edmonton Leisure Centre and the Regional 
Art Gallery, which are large electricity consuming assets that would be among Council’s ten highest using facilities if 
included. There are significant operational costs to Council associated with these leased facilities and therefore the 
actions outlined in the Energy Management Plan need to be applied to these facilities also.

Streetlights
Streetlight operating costs include electricity, maintenance and capital depreciation. Streetlight operating costs 
increased by 32% between 2010/11 and 2015/16, primarily due to Ergon Energy’s 2015 streetlight audit. This resulted 
in additional streetlights being assigned to Council with an annual cost increase of $474,000. These streetlights were 
previously assigned to QLD Department of Transport and Main Roads. 
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Fleet Fuel Use Overview
In 2015/16 Council’s total spend for fleet fuel was $1 .1 million, consisting of: 
 • $1.03 million for 1.14 ML of Diesel
 • $0.07 million for 0.07ML of Unleaded
Between 2010/11 and 2015/16 total fleet fuel consumption decreased by 0.47ML (28%) and cost decreased by $0.8 million. 
This was the result of fleet fuel efficiency initiatives, including GPS monitoring, fleet rationalisation, fuel efficient vehicles, 
driver training and falling fuel prices.

  

Figure 3: Council fleet fuel costs and consumption 2010/11 to 2015/16
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Greenhouse Gas  

Emissions Overview
Electricity savings, fleet fuel reductions and landfill gas flaring have contributed to Council’s trajectory towards its 50% 
greenhouse gas reduction target by 2020, as seen in Figure 3. In addition, 6% of this reduction is attributed to increased 
renewable energy supplying the Queensland electricity network. By 2020 Council’s annual emissions need to have 
reduced a further 1,600tCO2e in order to reach the target. 

Electricity accounts for 80% of current emissions and therefore offers the most significant opportunity for large 
reductions to reach the target. Reduced demand for network supplied electricity through energy efficiency measures or 
renewable energy provide two pathways to achieve this. The required reduction of 2,000MWh per year could be achieved 
by an 8% reduction across Council’s facilities, or an investment in 1.27MW of solar capacity, or a combination of both. 
Fleet fuel efficiency measures can also contribute.

Many energy efficiency investments such as lighting and HVAC upgrades, BMS controls and operational efficiency 
improvements have a payback of less than 5 years. Energy audits and process efficiency investigations are required to 
identify specific opportunities. The solar opportunities are better understood with Case Study Two presenting a strategic 
investment pathway to deliver the 1.27MW solar capacity with payback of less than 4 years. 

Council’s future emissions will also be influenced by any changes in the number or size of facilities under Council’s 
operational control, including the addition of the Cairns Performing Arts Centre (CPAC) and School of Arts, and any 
changes to the emissions intensity of network supplied electricity.

   
Figure 4: Council’s greenhouse gas emissions 2010/11 to 2015/16

Council can achieve 
the 2020 emissions 
reduction target by 
reducing electricity 
consumption by 
8%, or installing 
1.27MW of solar PV, 
or a combination 
of both, with a 
payback of less than 
4 years
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Implementing  

Electricity Management
PRIORITY ASSETS 
The Energy Management Plan directs the majority of actions to be undertaken at Council’s largest electricity consuming 
assets, as shown in Figure 5, for the following reasons:
 • The 35 largest facilities consume more than 80% of electricity used by council operated assets.
 • Streetlights are predominantly outside of Council’s operational control.

Figure 5: Electricity use breakdown, priority assets and actions

Streetlights

• Data management and bill checks

• Energy efficient lighting installed for lights within Council’s 
operational control (14% of MWh)

• Advocate for service level agreement and energy efficient lighting 
for lights within Ergon’s operational control (86% of MWh) 

464 Small 
assets

Small Assets <100MWh / year
• Data management, bill and tariff checks,  
with reporting to budget holder
• Operational efficiency and procurement
• Maintenance and renewal upgrades
• Energy efficient design of new builds

35 Large
assets

Large Assets >100MWh / year
• Data management, bill and tariff checks,  
with reporting to budget holder
• Operational efficiency and procurement
• Maintenance and renewal upgrades
• Energy efficient design of new builds
• Smart Metering and Energy Audits
• Renewable Energy Investigation
• Business cases and project delivery
• Monitoring and evaluation

Consume 81% 
of the electricity 
used by Council 
operated assets

Large Assets using >100MWh / year 
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Data management, bill and tariff checks,  
with reporting to budget holder
• Bill checking will commence within Council’s finance system in early 2017, providing   
automated bill checks including: 
  - Cost and consumption trends above set thresholds 
  - Repeat zero consumption, repeat billing, repeat meter read estimates
•  The system will generate exception reports when a check threshold is exceeded. This report 

will be provided to the budget holder at the monthly meeting with their account manager from 
Finance. Impacts on budgets and course of action will be discussed.

•   Any accounts with repeated zero consumption will be flagged for closure and the electricity 
account creator and budget holder will be contacted to determine if the account is still required.

•   Annual tariff checks will be undertaken by the Sustainability Team. Budget holders will be 
advised of tariff check recommendations. 

Operational efficiency and energy efficient procurement
• Operational efficiency improvements to be sought at all facilities. Actions to include:
  - Switch off procedures when building and equipment not in operation
  - HVAC set-points at optimum temperatures
  - BMS and lighting timers set to operating hours
• Energy efficient alternatives are to be selected when purchasing equipment.
  - Sustainable purchasing guidelines will be developed to identify preferred  
    energy efficient equipment options.

 Maintenance and renewal upgrades
•  Energy efficient equipment shall be considered for all maintenance and renewal projects.  

The payback template for suppliers should be used to identify the preferred option by  
comparing payback periods.  

•  The Minimum Energy Performance Specifications should be adhered to in  
the design and construction of all renewal upgrades. 

Energy efficient design of new builds
•  Consideration should be given to whole-of-life costs, i.e. capital and operational costs, at all 

stages of the project from its inception. By investing in energy efficient design and technology 
any additional capital costs can be off-set by reduced operational costs. 

•  The Sustainable Building Design Policy and Minimum Energy Performance Specifications should 
be adhered to in the design and construction of all new builds.  

FINANCE

BUDGET
HOLDER

ASSET 
MANAGER

FACILITIES
MANAGEMENT

SUSTAINABILITY

Priority Actions
The following actions expand on the summaries provided in Figure 5.

FACILITIES
MANAGEMENT

ASSET 
MANAGER

FACILITIES
MANAGEMENT
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Smart metering and Energy audits 
•  Smart metering provides real-time electricity usage data for an asset at 30min intervals. This 

allows the consumption pattern, commonly referred to as ‘building load profile’, to be clearly 
seen and opportunities for energy savings or renewable energy to be identified. An example of 
this is provided in Case Study 2.

•  Smart metering will be installed at all large assets. Smart meter analysis for the Balanace of the 
Organisation will be undertaken by the Sustainability Team in conjunction with energy audits to 
identify opportunities and verify savings. Analysis of Water and Waste Assets will be undertaken 
by the Water and Waste department.

• Smart metering for the Balanace of the Organisation will be funded and implemented by Facilities 
Management with support from the Sustainability Team.

•  Audits (or plant efficiency investigations) to be undertaken at all large facilities. Opportunities 
identified via audits to be pursued using business case process.

•  Audits for the Balanace of the Organisation to be funded from departmental budgets with 
support from Sustainability Team. 

Renewable Energy Investigation
•  The Sustainability Team will apply a whole-of-Council approach to investigating and 

implementing solar energy projects in collaboration with asset managers and facilities 
management. This will begin by undertaking analysis of building load profiles, tariffs and roof 
area to identify facilities where solar power can deliver the biggest savings. Investment in solar 
will be prioritised so the opportunities with the shortest payback are captured first. See Case 
Study 2.  Other renewable energy opportunities such as micro-hydro, waste to energy and wind 
will be assessed on a case by case basis by the appropriate proponents in Council. 

Business cases and project delivery
• Opportunities identified via audits and smart meter analysis will be accurately quantified using 

the business case template with support from the Sustainability Team. Projects will be assessed 
on their merits, with priority given to those with the highest measurable return on investment. 

• Facilities Management and the Sustainability Team will support with project delivery for non-water 
assets. The Water and Waste Department will deliver projects in water assets. 

Monitoring and evaluation
• The Sustainability Team will provide monitoring and evaluation of completed  
projects via billing and smart meter data for non-water assets. The Water and Waste Department will 
monitor and evaluate projects in water assets. 

SUSTAINABILITY

FACILITIES
MANAGEMENT

SUSTAINABILITY

ASSET 
MANAGER

FACILITIES
MANAGEMENT

SUSTAINABILITY

SUSTAINABILITY
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STEP 1 Bill and tariff check 4TH JULY 2016 
   Bill check process identified increase in kWh as shown in Table below:

STEP 2 Exception and trend  5TH JULY 2016  
  reporting to budget  Budget Holder of account was contacted and informed of exception. 
  holder Budget holder identified that account was connected to lagoon
   bore pump and contacted Electrical Supervisor to investigate.

STEP 3 Operational efficiency 6TH JULY 2016 
   Actions Taken: 
   Electrical Supervisor identified that the Forest Gardens bore pump was   
   operating on time clock bypass, meaning pump had been running   
   constantly. The pump was bypassed by unknown parties. Inspection of the  
   lake confirmed the water level was full and excess water was overflowing  
   from the lake to adjacent drain/seasonal creek.
    After consulting Ergon Energy regarding most cost effective run settings,   
   the bore pump was scheduled to operate 2:00am to 6:00am. Adjusting the  
   times significantly reduced the current power consumption and    
   running costs. 

STEP 4 Monitoring and evaluation 

   

ELECTRICITY MANAGEMENT

Case Study 1 - Park at Forest Gardens
Bill checking, reporting and operational efficiency 
reduce consumption by 83% and save $27,000

                 2014/15 kWh       2015/16kWh % change
Park at Forest Gardens (ex Delfin) 78,816           139,673       77%
    

  Old Operation New Operation Savings
Daily run-time (hrs) 24 4 20
Annual kWh 139,673 23,079 116,594
Annual cost $33,465 $6,263 $27,202

Estimated electricity reduction is 83%.  
Bill data monitoring can confirm savings.
In addition this change will increase operational life of 
bore pump and reduce bore water wastage by 83%.
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ELECTRICITY MANAGEMENT

Case Study 2 

Strategic Solar PV Investment 

The Sustainability Team has analysed electricity data for the majority of large Council accounts to determine the 
optimum size of solar PV for each facility. This analysis has used a solar model, financial model and electricity 
interval data from each facility to give an accurate estimate of the financial benefit and pay-back period of each 
solar investment.

An example is given in Figure 7 below. This shows the weekly building load profile of the Magazine St Plumber’s 
Depot (blue line), the predicted output from a 30kW solar PV system (red line) and the resulting building load (green 
line). The solar is predicted to reduce grid electricity consumption by 34%, while 15% of solar power is exported 
back to the grid. The financial model indicates that this solar system will allow the building electricity account to 
change from Tariff 20 (Large) to the cheaper Tariff 20 (Small) and thereby achieve cost savings of over $22,000 per 
year. The required investment is $36,500 with a payback of only 1.7 years and an estimated net present value (NPV) 
of $368,500 over the 25 year life of the solar system. This system was installed late October 2016. Monitoring of the 
solar output, as shown by the purple line, allows for verification of the solar model. During 4 weeks of monitoring 
the output was 12% greater than predicted.  

A 7kW standby building load can also be seen, which indicates there may be opportunity for energy savings by 
switching off equipment when the depot is closed.

Figure 7.  Building load profile and solar output at the Magazine St Plumber’s Depot
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Table 2 – Assessment of solar PV financial investments 

Pump TB1 15 $19,098 $15,629 $270,621 15.2 422% 1.2 High priority

Plumber’s Depot 30.2 $36,452 $22,065 $368,478 11.1 150% 1.7 Completed

Gordonvale Depot 30.2 $36,452 $20,563 $339,998 10.3 128% 1.8 Completed

Smithfield Library 30.2 $36,452 $20,372 $336,385 10.2 125% 1.8 Completed

Pump Station S1 20 $27,712 $11,314 $178,072 7.4 70% 2.5 High priority

Portsmith MRF 59.8 $72,884 $30,801 $484,487 7.6 73% 2.5 Completed

Edmonton Leisure Centre 100 $127,319 $47,993 $738,383 6.8 61% 2.8 High priority

Muddy’s Playground 9.8 $16,939 $5,272 $78,899 5.7 47% 3.3 Completed

Multiple Small Faciliites 100 $127,319 $34,400 $480,618 4.8 38% 3.9 High priority

Edmonton WWTP 60 $45,308 $14,926 $183,165 5.0 40% 4.0 High priority

Woree Disaster Centre 40 $50,928 $12,359 $165,677 4.3 33% 4.4 High priority

Spence St Admin  200 $254,638 $60,294 $866,831 4.4 35% 4.5 Waiting on roof replacement

Water Quality Lab 60 $76,391 $17,311 $225,243 3.9 30% 4.7 High priority

Martyn St 90 $114,587 $23,331 $287,878 3.5 26% 5.3 High priority

Cairns City Library 60 $76,391 $14,016 $162,763 3.1 23% 6.0 Medium priority

Marlin Coast WWTP 100 $127,319 $21,937 $244,263 2.9 21% 6.4 Medium priority

Southern WWTP 100 $127,319 $20,257 $212,420 2.7 19% 7.0 Medium priority

Northern WWTP 200 $332,347 $45,188 $506,370 2.5 18% 7.0 Medium priority

Esplanade Lagoon 30 $38,196 $5,817 $58,793 2.5 18% 7.3 Low priority

Total 1,335 $1,744,050 $443,848 $6,189,348 4.5  3.9  

These are all ‘behind the meter’ solar systems that supply power directly to the individual facilities on which the solar is installed 
with little export to the grid. In the future there may be opportunities for larger scale renewable energy systems that supply 
electricity between facilities using ‘virtual net metering’ via the Ergon network. This is a possibility worth investigating to support 
the financial viability of projects such as micro-hydro, solar farms and waste to energy. Battery storage is also an opportunity to 
be considered in the future when battery prices become economic. The most promising initial uses for batteries are to enable 
‘load shifting’ to reduce ‘peak demand’ charges and to capture solar power otherwise spilt to the grid.

Facility                                       Solar PV (kW)     Investment             Annual Saving                    Net                   Profitability        Internal                  Simple  Comment 
                     Present  Value              Index         Rate of Return         Payback

                        Magazine St Plumber’s Depot 30kW solar
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Implementing Fleet Fuel Management

Facilities Management are responsible for fleet purchasing, maintenance and improvement programs. In 2013 the 
Green Vehicle Program (DM#4083211) was developed by Cairns Fleet and the Sustainability Unit. This program 
tabled the following actions:

1.  Implement GPS remote monitoring on identified operational vehicles.

2.  Establish minimum fuel efficiency standards for each vehicle / plant category based on green vehicle guide 
L/100km for urban driving (<4.5t).

3.  Implement a fleet cost/benefit assessment tool for all new and replacement items in excess of $100k.

4.  Implement a checklist evaluation system for heavy plant (>4.5t) to ensure the most efficient equipment is 
prioritised (fuel, oil, tyres, other consumables).

5.  Implement a vehicle operation review to ascertain factors that negatively impact vehicle idle times and fuel 
consumption patterns.

6.  Work with managers on service level targets to determine optimised fleet ownership models to meet service 
demands.

7.  Develop driver training program that aims to deliver improvements in driver behaviours around pool hire 
vehicle selection (fit for purpose), road safety, fuel efficient driving, engine idling, stop / start impacts, 
telecommuting options, etc.

8.  Evaluate and implement a self-booking system for pool hire vehicles that incentivises ‘fit for purpose’ vehicle 
selection and ride sharing where ever possible.

9 . Monitor and evaluate trends in vehicle numbers, vehicle types, utilisation rates, consumables, waste 
management and resource recovery, etc and present as an annual report for executive review.

Many of these actions have now been implemented, including:
• Expansion of the GPS Remote Monitoring program to over 300 vehicles.
• Introduction of the online Car Pool Booking system and subsequent reduction of pool vehicle numbers.
• Exchange of more than 20 petrol vehicles for hybrid electric units.
• Reduction of commuter use vehicle allocation to “on-call” only – impacting over 80 vehicles. 

Facilities 
Management 
will continue to 
implement fleet fuel 
efficiency initiatives 
and revise the Green 
Vehicle Program 
when appropriate.


