
 

 

CITY OF ARMADALE 
 

AGENDA 
 

 

OF TECHNICAL SERVICES COMMITTEE TO BE HELD IN THE COMMITTEE 

ROOM, ADMINISTRATION CENTRE, 7 ORCHARD AVENUE, ARMADALE ON 

MONDAY, 6 SEPTEMBER 2021 AT 7.00PM. 

 

  
A meal will be served at 6:15 p.m. 

 

 

PRESENT: 
 

 

 

 

APOLOGIES: Cr G Nixon (Leave of Absence) 

Cr K Busby (Leave of Absence) 

 

 

 

 

OBSERVERS: 
 

 

 

 

IN ATTENDANCE: 
 

 

 

 

PUBLIC: 
 

 

 

 
“For details of Councillor Membership on this Committee, please refer to the City’s website 

– www.armadale.wa.gov.au/your council/councillors.” 
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DISCLAIMER  

 

The Disclaimer for protecting Councillors and staff from liability of information and advice 

given at Committee meetings to be read. 

 

 

DECLARATION OF MEMBERS’ INTERESTS 

 

 

 

 

QUESTION TIME 

 
Public Question Time is allocated for the asking of and responding to questions raised by 
members of the public. 
 
Minimum time to be provided – 15 minutes (unless not required). 

 

Policy and Management Practice EM 6 – Public Question Time has been adopted by Council 

to ensure the orderly conduct of Public Question time and a copy of this procedure can be 

found at http://www.armadale.wa.gov.au/PolicyManual. 

 

It is also available in the public gallery. 

 
The public’s cooperation in this regard will be appreciated. 
 

 

DEPUTATION 

 

 

 

 

CONFIRMATION OF MINUTES 

 

RECOMMEND 

 

Minutes of the Technical Services Committee Meeting held on 2 August 2021 be 

confirmed.  

 

 

ITEMS REFERRED FROM INFORMATION BULLETIN 

If any of the items listed above require clarification or a report for a decision of Council, this 

item to be raised for discussion at this juncture. 

 

  

 

http://www.armadale.wa.gov.au/PolicyManual
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1.1 - APPLICATION TO CLEAR NATIVE VEGETATION - FORREST ROAD 

WIDENING PROJECT 
    

 
WARD 

 

: ALL In Brief: 

The City’s Works Program includes a 

project to widen Forrest Road between 

Eighth Road and Ninth Road in 

Armadale. 

The environmental implications and a 

review of the applicable environmental 

regulation and licence requirements are 

presented in this report for Council’s 

consideration. 

This report recommends that Council 

authorise the Chief Executive Officer 

to sign an Application to Clear Native 

Vegetation under the Environmental 

Protection Act 1986 and to refer the 

proposal to the Department of 

Agriculture, Water and Environment 

for assessment under the 

Environmental Protection and 

Biodiversity Conservation Act 1999. 

FILE No. 

 

: M/301/21 
 

DATE 

 

: 29 April 2021 

REF 

 

: AB/KB/DH/AO  

RESPONSIBLE 

MANAGER 

 

: Executive Director 

Technical Services  

 

Tabled Items 

 

Nil. 

 

 

Decision Type 

 

☐ Legislative The decision relates to general local government legislative 

functions such as adopting/changing local laws, town planning 

schemes, rates exemptions, City policies and delegations etc. 

☒ Executive The decision relates to the direction setting and oversight role of 

Council. 

☐ Quasi-judicial The decision directly affects a person’s rights or interests and 

requires Councillors at the time of making the decision to adhere to 

the principles of natural justice. 
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Officer Interest Declaration 

 

Nil. 

 

 

Strategic Implications 

 

The subject of this report has impact on the following objectives of the Strategic Community 

Plan 2020-2030: 

 

2.1 Conservation and restoration of the natural environment 

2.1.6 Protect soil and land resources throughout the City. 

2.1.7 Biodiversity is managed to preserve and improve ecosystem health. 

2.1.8 Facilitate the creation of partnerships and support strategies for the 

maintenance and enrichment of the natural environment. 

 

 

Legal Implications 

 

An assessment of legislative and regulatory requirements that are applicable to the proposed 

works is summarised below. 

 

Federal legislation (matters of National Environmental Significance): 

 

 Environmental Protection and Biodiversity Conservation Act 1999 (EPBC Act) 

 

State legislation (significant proposals, proposals likely to have an impact of protected 

matters, clearing proposals): 

 

 Biodiversity Conservation Act 2016 (BC Act) 

 Environmental Protection Act 1986 (EP Act), Section 51 (Clearing of native 

vegetation) 

 Environmental Protection (Clearing of Native Vegetation) Regulations 2004 

 

 

Council Policy/Local Law Implications 

 

Assessment of Policy/Local Law indicates that the following are applicable: 

 

 PLN 2.4 Landscape Feature and Tree Preservation focuses on the retention of trees 

and landscape features that are deemed significant by the community and to advocate 

for environmental offset within the City’s municipal boundary.  Further the policy 

outlines the environmental offset to be located within the local suburb of 

development. Offset options are discussed later in the report. 
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Budget/Financial Implications 

 

Provision has been made within the 2021/22 Budget and Long Term Financial Plan estimates 

for the expenditure associated with the clearing permit application cost, including the costs 

associated with the implementation of a successful application. 

 

 

Consultation 

 

Intra Directorate. 

 

 

BACKGROUND 

 

The City’s Works Program includes a road construction proposal for the widening of 

Forrest Road between Eighth Road and Ninth Road in Armadale (refer Attachment 1 - 

Forrest Road Survey Area). The proposed works necessitate the clearing of native vegetation. 

 

The proposed improvements to Forrest Road are consistent with the road infrastructure 

required to accommodate the Wungong Redevelopment Area and specifically the traffic 

demands of the Wungong road network. Forrest Road is a key strategic link running east/west 

that connects Armadale and neighbouring suburbs to the Tonkin Highway and Armadale 

Road; both important major routes serving the Wungong area. 

 

The Wungong Urban Water Project showcases best practice in sustainable urban 

development incorporating natural resource management, water sensitive design, integration 

of natural drainage systems, soil improvements and energy efficient housing and 

infrastructure. A focus of the project includes the implementation of improved surface water 

quality and ground water quality. The improvement of Urban Waterways include restoration 

along 6,400m of the Wungong River by altering a straight engineered section to a natural 

meandering low flow waterway that enhances environmental values. 

 

Further improvements include the creation of new low flow Living Streams, south of Forrest 

Road Bridge (1,200m) and north of Neerigen Brook South (1,800m). The conversion of 

existing drains to living streams include:  

 

Neerigen Brook North (1,120m) 

Neerigen Brook South (3,050m) 

Brickworks Drain (1,650m) 

Berriga Main Drain (800m). 

 

The project will provide a high quality living environment for up to 40,000 people with retail 

opportunities and integrated open space energising what has previously been a largely 

dormant metropolitan corridor. 
 

A report was considered by Council on 22 March 2011 whereby Council acknowledged the 

requirement for a future road upgrade as part of the Wungong development. It was 

determined that opportunities be examined to avoid removal of trees where possible, however 

that ultimately the road upgrade may necessitate their removal and that St Francis Xavier 

School be notified of the removal. 
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The tender for Stage 1 of the Eighth Road project, the widening between Forrest Road and 

Gribble Avenue, has already been awarded and is to commence soon. 

 

Stage 2 of the project was considered by Council in May 2021 and provides for the 

completion of the section of road linking the Eighth/Armadale Road intersection. Following 

completion of the City’s works, the intersection is to be upgraded to a signalised intersection 

by Main Roads Western Australia (MRWA) during the 2022/23 financial year. 

 

Stage 3, the subject of this report, provides for the completion of the section of road for 

which the City is responsible and links to the Forrest Road/Tonkin Highway intersection, 

which is a key route within the Wungong Urban Water Redevelopment Scheme managed by 

DevelopmentWA (DWA) and the Metropolitan Regional Road Group administered by 

MRWA. 

 

This set of projects addresses the road capacity issues on the route and supports increased 

traffic volumes generated by additional population and commerce. 

 

Consultant, 360 Environmental, was engaged in February 2021 to identify the environmental 

values (flora and fauna) associated within the Forrest Road reserve in order to determine the 

extent of environmental impact and relevant state and federal environmental legislation with 

which the City is required to comply. 

 

360 Environmental was engaged to undertake a biological assessment of the entire road 

reserve and its comprising native vegetation. The proposed impact of the works has 

subsequently been determined based on an analysis of the values identified in the 

360 Environmental Flora, Fauna and Black Cockatoo Assessment 2021 and detailed design 

clearing plans. 

 

 

DETAILS OF PROPOSAL 

 

The concept design of the Forrest Road widening project (between Eighth Road and 

Ninth Road) initially included a clearing requirement for 239 trees to accommodate a 

District Entry Road as identified in the Wungong Master Plan. The concept showed a dual 

traffic lane cross section separated by a three metre wide median island and cycle lanes either 

side. The necessity for a four lane dual carriageway is based on the forecast traffic volumes 

of Forrest Road as it supports the growth of the Wungong development area. 

 

Although removal of vegetation was acknowledged by Council in March 2011, as part of the 

review to retain as many trees as possible, the design was amended to reduce the overall 

width including: 

 

A reduced median width to two metres 

Horizontal curve geometry reduced to the minimum radius to suit a design speed of 

60km/hr 

Removal of cycle lanes and provision of a shared path on the northern verge 

Removal of the southern footpath (school side) from the design 

Removal of deceleration slip lanes to minor side roads. 
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The design amendments have provided an opportunity to retain the majority of south-east 

trees near St Francis Xavier School with the potential for a future footpath to be constructed 

within their lot, around the existing vegetation (refer Attachment 2 - Forrest Road Designs 

2014-2021). 

 

Further reduction of the median island width is not recommended as two metres is the 

minimum width required for the safe accommodation of signs, street lighting and pedestrian 

crossing protection. The road was aligned to the north into the cleared, developed side of 

Forrest Road as far as the minimum horizontal curve geometry allowed, using a reduced 

design speed (refer Table 1). 

 
Table 1.  Progression of design options for Forrest Road 2014-2021 

YEAR DESIGNER DRAWING NO. 
MEDIAN 

WIDTH 
DESIGN COMMENT 

2014 GHD 
61-30224-C145 & 

C146 
6m Full land acquisition both sides 

2021 COA E20-176-SK1-03 3m Land acquisition one side (school) 

2021 COA E20-176-SK1-03A 3m 

No land acquisition 

Reduced design speed 

Reduced tree removal 

2021 COA E20-176-SK4-01 2m 

No land acquisition 

Reduced design speed 

Remove cycle lanes 

Remove footpath (southern side) 

Remove deceleration slip lanes 

Reduced tree removal 

Reduced median width 

 

As a result of the above measures being taken, 89 trees as opposed to 239 trees, are to be 

impacted by the proposed works. Of the 89 trees, six are exotic and 83 are native. 

 

The progression of design options and location of the proposed trees for removal can be 

viewed in Attachment 2. 

 

The environmental values of the vegetation within the Forrest Road reserve have been 

assessed in accordance with biological survey methods and described in terms of legislative 

and policy frameworks for protection of native flora and fauna. For example, the assessment 

of environmental values and proposed impacts is often undertaken in the context of a 

‘likelihood of occurrence’. This is to ensure the consideration of values that may not be 

physically observed during a survey but may still occur. The likelihood of occurrence criteria 

for flora and fauna is provided in Table 2 and is summarised in Table 3. 
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Table 2: Flora and fauna species likelihood of occurrence criteria 
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Table 3: Summary of environmental values and proposed impact – Forrest Road, Armadale 

Environmental 

value 
Summary of findings Potential impact of proposal 

Flora of 

conservation 

significance 

No federal or state listed conservation 

significant species were identified within the 

survey area. Historical disturbance to the 

survey area that has resulted in its 

degradation means it is unlikely to support 

any conservation significant flora. 

Nil 

Vegetation of 

conservation 

significance 

The vegetation observed within the Study 

Area does not correlate with any known 

Threatened Ecological Communities (TECs) 

or Priority Ecological Communities (PECs) 

and is therefore not considered conservation 

significant. 

Nil 

Fauna of 

conservation 

significance 

A flock of 100 individuals of conservation 

significant fauna species, the Forest Red 

Tailed Black Cockatoo (Calyptorhynchus 

banksia naso) were recorded moving around 

the survey area during the field survey. 

 

Based on the quantity and proximity of local 

records, and the presence of foraging and 

potential breeding and roosting habitat, three 

conservation significant species were 

considered to have a ‘High Likelihood’ to 

occur within the Survey area: 

 

Forest Red Tailed Black Cockatoo 

(Calyptorhynchus banksia naso), Carnaby’s 

Cockatoo (Calyptorhynchus latirostris) and 

Baudin’s Cockatoo Calyptorhynchus 

baudinii 

See cell below with regard to 

Cockatoos 

Potential Black 

Cockatoo Habitat 

(Foraging/ 

Roosting/Breeding) 

Foraging (potential) – 1.43ha of ‘Very High 

Quality’ (score of 11) for Carnaby’s 

cockatoo, Baudin’s cockatoo, and Forest 

Red-tailed Black Cockatoo and 0.11ha of 

Medium quality habitat recorded. 

Approximately 82 trees are 

proposed to be cleared or 

potentially impacted that were 

identified as having Black 

Cockatoo foraging value as 

shown in Attachment 3 - 

Potential Habitat Trees. 

Breeding (potential) – 117 trees identified 

within the Study Area were of a suitable size 

and species to support black cockatoo 

breeding with the most common species 

being marri (Corymbia calophylla). None of 

these were found to contain hollows. 

26 trees are proposed to be 

cleared or impacted that were 

identified with DBH >500mm 

which support potential 

Roosting and Breeding trees. 

These are listed in 

Attachment 3. 

Roosting (potential) - Evidence of scat 

within the survey area, this may indicate 

roosting activity however may be due to 

foraging activity. A confirmed Forest 

Red-tailed Black Cockatoo roosting site 

occur 120m south of the survey area in a 

patch connected to the survey area. 

Approximately 48 trees are 

proposed to be cleared or 

impacted that were identified 

as potential roosting trees. 

These are shown in 

Attachment 3. 

Legislative Process for Approvals (Environmental Compliance) 
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The Forrest Road reserve is primarily landscaped verge with sections of large remnant trees. 

No threatened or priority listed flora was recorded and the vegetation was not analogous with 

any Threatened Ecological Communities (TECs) or Priority Ecological Communities (PECs) 

known to occur nearby. 

 

The proposed clearing of 83 native trees, triggers the requirement for a Clearing Permit under 

the Environmental Protection Act 1986 (Clearing of Native Vegetation) Regulations 2004 as 

issued by the Department of Water and Environmental Regulation (DWER). 

 

Recorded sightings of Forest Red-tailed Black Cockatoos feeding within the road reserve, the 

presence of marri (Corymbia calophylla) and jarrah (Eucalyptus marginata) trees and the 

occurrence of trees described as suitable potential roosting or breeding trees (trees of a 

suitable diameter at breast height to develop a nest hollow over time) demonstrates the road 

reserve’s value for black cockatoo species. 

 

The proposed impact on 83 foraging trees has been evaluated with regard to the EPBC Act 

Referral Guidelines for black cockatoo species (Table 4). In accordance with the analysis, a 

referral of the proposal for assessment in accordance with the EPBC Act is recommended. 
 

Table 4: Evaluation of the impact of the Forrest Road proposal against the EPBC Act Referral 

Guidelines for three threatened black cockatoo species. The uncertain referral category reflects a 

proposed change in referral requirements. 

Impacts considered high 

risk/significant where a 

referral is recommended 

Impacts considered 

uncertain where a 

referral may be 

required 

Summary of proposed impact of the 

Forrest Road clearing proposal 

Clearing of any known nesting 

tree (any existing tree where 

breeding has been recorded or 

suspected) 

 Nil. 

Clearing or degradation of any 

part of a vegetation community 

known to contain breeding 

habitat (trees of species known 

to support breeding within the 

range of the species which 

either have suitable nest hollow 

are of a suitable diameter at 

breast height to develop a nest 

hollow over time) 

 

 

 89 trees identified within the Study 

Area boundary were of a suitable size 

and species to potentially support black 

cockatoo breeding and are proposed to 

be cleared. No trees currently have 

hollows which support breeding. 

Clearing of more than 1ha of 

quality foraging habitat 

The survey identified 

1.54ha of foraging 

habitat. 1.43ha of very 

high quality. 

83 with potential foraging value are 

proposed to be cleared. The total 

clearing area for these trees is more 

than 1ha. 

Clearing or degradation 

(including pruning the top 

canopy) of a known night 

roosting site 

Scat evident, this could 

indicate roosting 

activity, however may 

be due to foraging 

activity 

 

 

A known Forest Red-tailed Black 

Cockatoo roosting site occurs 120m 

south of the DE, therefore it is likely 

the site is used for roosting. 
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Impacts considered high 

risk/significant where a 

referral is recommended 

Impacts considered 

uncertain where a 

referral may be 

required 

Summary of proposed impact of the 

Forrest Road clearing proposal 

Creating a gap of greater than 

4km between patches of black 

cockatoo habitat (breeding, 

foraging or roosting) 

 Although the Study Area is located 

within a highly urbanised local 

environment, it is in the vicinity of 

Forrestdale Lake Nature Reserve 

(~2.7km southwest) and other reserves 

exist within 5km eg. Armadale Settlers 

Common, Bungendore Park –

Wungong Regional Park, Champion 

Lakes (Bush Forever 255 and 260), 

Jandakot Regional Park. It is highly 

likely that the surrounding region 

contains additional foraging habitat for 

black cockatoos. 

 

Although breeding site locations are 

confidential, Bird Life database 

suggests that it is highly likely Black 

Cockatoo breeding occurs within the 

surrounding area. 

 

Construction and Environmental Management 

 

A Construction Environmental Management Plan is proposed to be prepared to support the 

project works. This document will consider matters such as the reuse of large pieces of timber 

and hollows for environmental purposes elsewhere in the City, the management of fauna 

(ie.checking hollows prior to felling) and other relevant matters. 

 

Environmental Offsets 

 

The Department of Water and Environmental Regulation (the Department) are the regulating 

body who ultimately determine offset requirements however, as part of the City’s application 

to the Department, the City is looking at options to apply a suitable offset ratio within the 

City’s local municipality. 

 

There are a number of habitat belts where offsets could be targeted. Some reserves identified 

as potential offset locations are as follows: 

 

 

 Neerigen Brook 

 Powell Reserve which is located immediately adjacent to the survey area and a known 

roosting site 

 Fletcher Park 

 Shipwreck Park. 
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OPTIONS 

 

In relation to the proposal to clear native vegetation for the purpose of the construction of 

Forrest Road in Armadale between Eighth Road and Ninth Road, Council could consider the 

following options. 

 

Option 1 

 

Support the submission of an Application to Clear Native Vegetation under the 

Environmental Protection Act 1986, authorising the Chief Executive Officer to sign the 

permit application. 

 

Option 2 

 

Support the referral of the proposal under the Environmental Protection Biodiversity 

Conservation Act, authorising the Chief Executive Officer to sign the relevant 

documentation. 

 

Option 3 

 

Not support the administrative process for the clearing of native vegetation for this purpose. 

This option is not supported as this will not allow for the improvement of the road network in 

support of the growth of the Wungong area. 

 

Options 1 and 2 are recommended as these options allow the Forrest Road project to progress 

towards construction, pending the relevant environmental approvals being obtained. 

 

 

CONCLUSION 

 

The widening of Forrest Road is included the City’s Works Program. These works are likely 

to require the clearing of 89 trees. Of the 89 trees, 83 are native and therefore require a 

Clearing Permit under the EP Act. 

 

As the proposal is also likely to have an impact on a matter of National Environmental 

Significance (namely on Black Cockatoo habitat), a referral under the EPBC Act is also 

required. 

 

It is therefore recommended that Council authorise the Chief Executive Officer to sign the 

Application to Clear Native Vegetation under the Environmental Protection Act 1986 and to 

refer the matter to the Department of Agriculture, Water and Environment for consideration 

under the EPBC Act. 
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RECOMMEND 

 

That Council: 

 

1. Authorise the Chief Executive Officer to sign a C1 Clearing Permit application for 

the widening of Forrest Road between Eighth Road and Ninth Road in Armadale 

to be submitted to the Department of Water and Environmental Regulation in 

accordance with the Environmental Protection Act 1986. 

 

2. Authorise the Chief Executive Officer to sign the referral of the Forrest Road 

widening project to the Department of Agriculture, Water and Environment for 

assessment under the Environmental Protection Biodiversity Conservation Act 1999. 
 

 

ATTACHMENTS 

1.⇩   Forrest Road Survey Area  

2.⇩   Forrest Road Designs 2014-2021  

3.⇩   Potential Habitat Trees  
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1.2 - CORPORATE GREENHOUSE ACTION PLAN 
    

 
WARD 

 

: ALL In Brief: 

 Underpinning the recommendations of the 

Plan is a gap analysis, completed in 

reference to a framework, recently 

released by WALGA. 

 The Plan is entirely self funded as a result 

of future income generated by the Flaring 

Project and proposes to offset the carbon 

footprint of buildings and fleet in the 

period 2020/21 to 2029/30. 

 This report recommends that Council 

endorse the 2020/21 to 2029/30 Corporate 

Greenhouse Action Plan. 

FILE No. 

 

: M/514/21 
 

DATE 

 

: 9 August 2021 

REF 

 

: NB/LR/DH  

RESPONSIBLE 

MANAGER 

 

: Executive Director 

Technical Services  

 

Tabled Items 

 

Nil. 

 

 

Decision Type 

 

☐ Legislative The decision relates to general local government legislative 

functions such as adopting/changing local laws, town planning 

schemes, rates exemptions, City policies and delegations etc. 

☐ Executive The decision relates to the direction setting and oversight role of 

Council. 

☐ Quasi-judicial The decision directly affects a person’s rights or interests and 

requires Councillors at the time of making the decision to adhere to 

the principles of natural justice.  

 

 

Officer Interest Declaration 

 

 

Nil. 
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Strategic Implications 

 

The subject of this report has impact on the following objectives of the Strategic Community 

Plan 2020-2030: 

 

2.1 Conservation and restoration of the natural environment 

 

2.1.1 Sustainability initiatives are supported and implemented throughout the City. 

2.1.4 Minimise corporate and community carbon footprints within the City of 

Armadale. 

2.1.5 Minimise impacts on air quality throughout the City. 

 

 

Legal Implications 

 

General assessment of relevant legislation (eg Local Government Act 1995) has not revealed 

any restrictions. 

 

 

Council Policy/Local Law Implications 

 

The City’s Strategic Environmental Commitment (ENG21), aligned to the Strategic 

Community Plan, includes the goal of “Minimising the City’s carbon footprint”. 

 

 

Budget/Financial Implications 

 

The financial implications of the recommendations of this report are entirely self funded. 

Additional entries into Long Term Financial Plan projections are necessitated to record both 

income and expense (which balance out). There is no requirement for additional municipal 

fund allocations. 

 

 

Consultation 

 

 Intra Directorate. 

 

 

BACKGROUND 

 

The first City of Armadale Corporate Greenhouse Action Plan (CGAP) covered the period 

2008/09 to 2011/12. A subsequent report was produced for 2014/15 to 2019/20. This 

incorporated carbon reduction targets on a per capita basis, aligned to those set nationally by 

the federal government: 

 

“19% per capita reduction in 2000 levels by 2020” 
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The target was achieved, primarily through carbon abatement activities and the purchase of 

offsets, accredited under the federally supported Climate Active scheme. 

 

The expiry of the 2014/15 to 2019/20 Plan necessitates the production of a new CGAP (the 

Plan). The focus of this document is the mitigation of City of Armadale (the City) corporate 

emissions. The Plan is included as Attachment 1 and covers: 

 

 International, national and state level carbon mitigation policy 

 Western Australian Local government initiatives 

 The duration of the new CGAP 

 Current and projected emissions profiles 

 A synopsis of current abatement projects and opportunities for improvement 

 The development of carbon reduction targets 

 An Offsets Strategy, addressing any residual emissions to the target. 

 

The cost implications of future strategies are presented in the document, facilitating 

transparent decision-making. 

 

Under the 2016 Paris Agreement (PA), Australia has committed to a 26 to 28% reduction in 

carbon emissions by 2030, relative to 2005 levels. 

 

The Plan provides a synopsis of targets adopted by a cross section of both developing and 

developed countries. It also highlights targets adopted by the States of Australia and a 

significant sample of Local Governments in Western Australia. This provides context for the 

future and proposed actions of the City. 

 

 

DETAILS OF PROPOSAL 

 

Key features of the Plan are discussed below. 

 

Duration of Plan 

 

Under the PA, Australian carbon emission targets are set to be achieved in 2030. This 

milestone date is replicated by many countries and several Australian states. 

 

Consequently, it is proposed that the term of the Plan is 2020/21 to 2029/30. This enables a 

clear indication of how the City’s activities contribute towards national and international 

carbon reduction targets. 
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Emissions Profile 

 

The starting point of the new Plan is the closing position of the last CGAP. In this sense, the 

previously reported carbon footprint of the City is highlighted as follows: 
 

Table 1: Analysis of City Emissions in 2019/20 

Emissions Component Tonnes of Carbon Dioxide Equivalent (tCO2-e) 

Gross Waste Emissions 52,8871 

Amounts Flared (9,833)1 

Net Waste Emissions 43,0551 

Buildings 4,3662 

Fleet 1322 

Total 47,553 
1 Calculated using the Federal government Solid Waste Calculator 
2 Provided by carbon accounting software (third party) 
 

The Plan uses the emissions categories of Waste, Buildings and Fleet as a basis for exploring 

carbon abatement opportunities. 

 

Forecasting 

 

Emissions generated by Waste, Buildings and Fleet are forecast to 2029/30. In each case, 

there is estimated to be a gradual increase. The figures for the final year of the Plan have been 

calculated as follows: 

 

Waste (58,342tCO2-e) 

Buildings (5,414tCO2-e) 

Fleet (259tCO2-e) 

 

This is based on a series of assumptions documented in the Plan. 

 

For Buildings and Fleet, population growth is used as a proxy for the carbon footprint. 

Collectively, these account for 9% of the City’s emissions. 

 

The Hopkinson Road and Landfill Recycling Facility (the Landfill Site) accounts for 91% of 

the City’s emissions profile and is about to enter a period of transition. In 2022, municipal 

waste will be diverted to the Avertas Waste to Energy Facility (WTEF) in Kwinana. 

Therefore, assumptions have been made around commercial contracts and the associated 

magnitude and type of waste. 

 

The process followed, and supporting tools, used for Waste forecasts are consistent with that 

applied in the previous CGAP. This has been audited as part of submissions under the 

Climate Solutions Fund for the Landfill Flaring project. 

 

As well as providing context for recommendations in the Plan, the forecasts provide a 

framework to quantify the level of abatement required for emissions targets. This may then 

be used as a basis for establishing the cost of meeting targets. This is discussed further below. 
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Carbon Accounting 

 

WALGA has recently established a ‘Carbon Accounting Group, consisting of LG members. 

The City has been added as a participant. The Terms of Reference include an objective to 

‘Establish an agreed guide as to what corporate carbon emission sources should be tracked 

by Local Governments’. 

 

The Group intends to formulate an accounting position on household waste diverted to the 

WTEF. This will guide the extent to which LGs incorporate carbon emissions into their 

profile (as a Scope 3 emission). 

 

Avertas will receive the waste, in consideration for Local Government financial 

contributions. It is also possible that they will seek to register the combustion process as an 

abatement project (as it avoids CH4 emissions). This may result in an additional income 

stream for the Kwinana site. 

 

Avertas, therefore, receives a financial benefit for the service provided, at a cost to the LGs, 

including the City. From this perspective, it would be inequitable for the CoA to account for 

the carbon, and any potential related costs (e.g. mitigation through the purchase of offsets, or 

staff time in the preparation of carbon statements). 

 

From this perspective, the ‘carbon burden’ should be matched with the revenue, and not 

borne by the City. 

 

Gap Analysis 

 

WALGA recently released a comprehensive list of actions with the capacity to reduce 

greenhouse gas emissions in Local Governments (the WALGA Action Planning Tool – 

‘WALGA Tool’). This was developed in collaboration with Ernst and Young, and a Local 

Government working group. 

 

The list of 49 actions was considered as part of a multi-disciplinary internal workshop, and a 

gap analysis performed by City staff. This identified existing practices and opportunities for 

improvement. Additional actions were also suggested, above and beyond those included in 

the WALGA list. 

 

The results are documented in Appendix 5 to the Plan. This analysis forms the basis of most 

of the twenty-four recommendations in the Plan. 

 

City of Armadale Targets 

 

The Plan considers potential emissions abatement targets that Council may or may not adopt. 

Here, emissions forecasts are compared to a number of reduction trajectories, reaching a 

defined emissions figure in 2029/30. These options include, but are not limited to, alignment 

with national targets under the Paris Agreement. 

 

A Cost Benefit Analysis is performed on each option, highlighting potential budgetary 

requirements for each. 
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ANALYSIS 

 

The key recommendations of the Plan are summarised as follows: 

 

Policy/Strategic Documents 

 

The WALGA Tool, referred to above, was issued in conjunction with the following 

templates: 

 

1. Climate Change Declaration: Provides a clear statement that Local Governments accept 

the science of climate change and commit to adopting climate change adaptation and 

mitigation strategies. 

2. Climate Emergency Declaration: Maybe adopted by Local Governments committed to 

taking urgent climate action and allocating resources accordingly. This involves rapidly 

scaling up mitigation and adaptation actions. 

3. Corporate Adaptation Plan Template: This specifically focuses on identifying actions for 

Local Governments to manage climate risks, and adapt to the operational impacts of 

climate change. 

4. Corporate Mitigation Action Plan: This identifies actions that Local Governments can 

take to reduce greenhouse gas emissions and help avoid future impacts of climate change. 

 

The City has not endorsed a Climate Emergency Declaration but did sign a Climate Change 

Declaration in 2011, submitted to State Council. Given its age, the currency of this document 

needs to be reviewed, as does the potential for developing an Emergency Declaration. 

 

The potential impacts of climate change are evaluated through the City’s Risk Management 

Framework. Risks and mitigating controls are periodically evaluated by the Executive 

Leadership Team (ELT). 

 

Nevertheless, it would be beneficial to conduct a review of the Climate Change Adaptation 

WALGA template and assess any potential implementation benefits. This is scheduled for 

completion in 2022/23. 

 

Waste 

 

Flaring Project and Income 

 

Existing Contract and Project Period 

 

The City is in a seven year contract with the Federal government. This is for the provision of 

68,000 tonnes of carbon abatement. As previously reported, enough surplus credits have 

accrued to complete the contract. The City's Australian National Registration of Offset Unit 

(ANREU) account highlights the holding of 16,810tCO2-e ACCUs. However, only 

9,716tCO2-e are required to satisfy the contract, leaving a residual of 7,094tCO2-e. 

 

The City may request that the Clean Energy Regulator draw the arrangement to a conclusion, 

triggering the transfer of 9,716 units from the City’s ANREU account. The Manager 

Environmental Services and Executive Director Technical Services are the respective 

‘Initiator’ and ‘Approver’ of transactions on the ANREU system (as approved by the 

previous CEO). 
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Despite contractual obligations being fulfilled, there is a requirement to produce a final Offset 

Report for 20 June 2020 to 13 December 2021 (the scheduled end date of the project). 

 

This is likely to record that abatement of approximately 12,000 to 13,500 units has been 

generated over the final project period (eighteen months). This is above and beyond the 

requirements of the contract. 

 

These units may be combined with residual holdings of 7,094tCO2-e, resulting in a total of 

19,000 to 20,500tCO2-e. An option is to sell these on the Voluntary Market as a one off sale. 

The current spot price of carbon is $18.50. Following the application of a 15% contingency, 

to cover broker commission and market fluctuations, a price of $15.7 per unit is likely. 

Hence, they have an approximate value of $310,000, constituting additional unbudgeted 

income. 

 

Future Project Options 

 

The regulator has recently announced that all CSF Flaring projects may be extended by five 

years. For the City, this means a potential total life span of twelve and a half years. There are 

three possible approaches to the treatment of the project, summarised below and evaluated in 

detail in the Plan. 
 

Table 2: Financial Summary of Options for the Flaring Project 

Option Explanation 
Net Financial 

Impact $ 

1. Extend the project – Sell City generated Australian Carbon Credit 

Units (ACCUs) on the Voluntary Market 
666,890 

2. Extend the project – Do not sell City generated ACCUs and surrender 

credits to the Federal government 
(105,000)* 

3. Do not extend the project – Account for flare abatement in-house 0 
*relates to compliance costs 

 

Of the alternatives, Option 1 creates a position of financial surplus. This puts the City in a 

position to potentially fund, or partially fund, the recommendations of the Plan. 

 

The spot price of carbon is considered a conservative estimate. As 2030 approaches, the 

demand for ACCUs is likely to increase, as State and Local Government targets need to be 

achieved. This is likely to lead to an increase in price. 

 

The Voluntary Market is proposed as a future sales avenue for carbon credits. This enables 

the City to sell as many or as few credits as it likes, at a time that suits. There is no risk of 

failing to achieve set contracted abatement quantities. The alternative is entering into a new 

contract with the Federal Government. In this scenario, Council will be obliged to provide 

fixed amounts at a specific point in time. This could provide to be a risky strategy, given the 

Landfill Site is in a period of transition. For this reason, the Voluntary Market is the preferred 

approach. 
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Waste Synopsis 

 

The Plan recommends that the contract with the Federal Government be drawn to an early 

conclusion. It also proposes that surplus credits generated to date be sold on the Voluntary 

Market, with those generated in the last eighteen months of the project period. This approach 

will generate additional unbudgeted income of approximately $980,000 (the last payment will 

be received in 2028/29). 

 

The continued expansion of Flaring infrastructure at the Landfill Site is also recommended. 

This will ensure continued carbon abatement, and also maximise revenue from the sale of 

credits. 

 

Buildings 

 

The City's Contestable sites (>50MwH) are currently supplied by renewable power. This 

comes at a premium and is approximately 15% more expensive than traditional energy 

sources. 

 

WALGA is investigating the possibility of a bulk purchase of renewable energy. This will 

take the form of a Power Purchase Arrangement, scheduled to commence April 2022. It is 

hoped that this will introduce economies of scale. The City has provided energy use profiles 

to WALGA, to assist in setting procurement volumes. Suppliers may then use this to 

determine pricing. 

 

A Memorandum of Understanding has been signed by the City's Chief Executive Officer, 

enabling participation in the quotation process. A chosen supplier will be selected by 

WALGA in October 2021. The CoA doesn't need to accept the preferred supplier or pricing 

on offer. 

 

The Plan recommends that, at this point, a report be produced for Council to consider the 

commercial and environmental benefits of contracting with the preferred supplier. 

 

Other recommendations include a solar feasibility study for the City's top 20 energy using 

sites, the implementation of a series of energy efficiency reviews, the deployment of a real-

time energy monitoring system, and the development of a sustainable buildings policy. 

 

Fleet 

 

Aside from one vehicle, the City’s fleet is fuelled by traditional sources. There is an 

opportunity for an ongoing evaluation of alternative technologies and the benefits they may 

introduce. These include, for example, electric or hydrogen powered vehicles. 

 

The Plan recommends that, at the appropriate juncture, the Assets team prepare a report for 

Council, incorporating a business case for the implementation of alternatively fuelled fleet 

vehicles. 
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Other 

 

Most street lights in Australia are owned and operated by Distribution Network Service 

Providers. In Western Australia, this is Western Power. 

 

There are 11,000 streetlights in the City, attracting a flat daily tariff. There is limited 

transparency over the components of this charge, particularly for electricity and maintenance 

costs. The City’s lighting stock consists of inefficient, antiquated technology and there are 

environmental issues associated with disposal of mercury vapour lights. 

 

The annual street lighting bill to the City is $2.2M, with no opportunity for contestability. 

Although not included in the City’s carbon footprint, street lights in Armadale generate 

emissions of 4,118tCO2-e. 

 

In 2020, a Street Lighting Working Group was formed by the Cities of Albany, Armadale, 

Canning, Cockburn and Melville. The purpose is to implement, in partnership with Western 

Power, bulk changeover projects to replace old lights with LED smart ready lighting. 

 

An indicative business case, provided by a third party consultant, was presented to Council in 

August 2020. This highlighted that a changeover project will cost in the region of $6.4M. 

This will reduce the cost of street lighting by $1.1M per annum, with a payback period in the 

order of six years. The carbon footprint associated with street lights will be halved. 

 

The working group continues to liaise with Western Power to advance the project, and derive 

certainty over costs. The Plan recommends that a report be produced for the Council with a 

final business case when there is more certainty over costs. 

 

Other recommendations include, but are not limited to, greater transparency over the use of 

the Revolving Energy Fund, the development of a Sustainable Procurement Policy and staff 

incentives for the demonstration of sustainable behaviours. 

 

Cost 

 

The implementation cost of recommendations around Policy/Strategy Development, Waste, 

Buildings, Fleet and Other is estimated at $145,000. The Plan proposes that this be funded 

through income from the Flaring Project. This leaves residual funds of $835,000. 

 

Targets 

 

In all scenarios, abatement activities are highly unlikely to meet the target. As a result, offsets 

will need to be purchased. 

 

The table highlights two options for the purchase of offsets; 1) Those allowable under the 

Climate Active Scheme (probably sourced from overseas), or 2) Australian Carbon Credit 

Units. The former comes at a much lower price (estimated at $4 per tCO2-e compared to 

$18.50). 
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For reference, income from the sale of surplus credits, credits generated over the last eighteen 

months of the project, and credits from the five-year extension are displayed at the top of the 

table. Costs associated with the Plan are also displayed. 

 

This enables all financial aspects to be considered holistically. In this sense, income may be 

used to fund the recommendations of this Plan ($145,000), and the purchase of offsets. The 

table therefore also displays residual income or net costs after the purchase of offsets. 
 

Table 3: Target Options and the Price of Offsets 

Income/Cost Source $ 

Surplus Credits and the Final Project Period (18 months) 312,000 

Flaring Project Extension 667,000 

Actions in CGAP (145,000) 

Residual Income 834,000 

 

Target 

 

Rationale 

Income, Cost of Offsets and 

Residual Amounts/(Cost) 

 

CA Scheme 

$ 

ACCU’s 

$ 

1. Emissions at 2005 

Levels by 2030 2005 is commonly used as a baseline 

year 

834,000 

(752,000) 

82,000 

834,000 

(3,478,000) 

(2,644,000) 

2. 28% Reduction on 

2005 Levels by 2030 Aligned to Australian National target 
834,000 

(972,000) 

138,000 

834,000 

(4,497,000) 

(3,663,000) 

3. 45% Reduction on 

2005 Levels by 2030 

Based on IPCC publication 'Special 

Report 'Special Report - Global 

Warming of 1.5 Degrees C' states that 

‘(to limit)…global warming to 1.5 

degrees....Global net human-caused 

emissions of carbon dioxide would need 

to fall by about 45% from 2010 levels by 

2030, reaching 'net zero' by 2050 

834,000 

(1,106,000) 

(272,000) 

834,000 

(5,116,000) 

(4,282,000) 

4. 75% Reduction on 

2005 Levels by 2030 

Based on announced Climate Council 

target 

834,000 

(1,342,000) 

(508,000) 

834,000 

(6,208,000) 

(5,374,000) 

5. Zero emissions by 

2030 

Elimination of the City’s carbon 

footprint 

834,000 

(1,539,000) 

(705,000) 

834,000 

(7,119,000) 

(6,285,000) 

6. Offset Buildings 

and Fleet Only for 

2020/21 to 2029/30 

Many LGs with or without Landfill Sites 

only have targets in relation to Buildings 

and Fleet 

834,000 

(205,000) 

629,000 

834,000 

(947,000) 

(113,000) 

 

In all cases, it is clear that the costs of ACCUs are price prohibitive. Hence, it is 

advantageous to the City to purchase offsets allowable under the Climate Active Scheme. 
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Evaluation of Targets 

 

Option 6 is the preferred option in the report, as this assists in implementing a balanced and 

beneficial approach. This enables the recommendations of the Plan to be funded, in 

conjunction with offsets for Buildings and Fleet. The remaining $629,000 may then be used 

for energy efficiency/carbon mitigation projects in the City. 

 

This approach may not eliminate as much carbon as the purchase of offsets, but still reduces 

the City’s carbon footprint, assisting in stimulating the local economy, and providing ongoing 

reductions in operating costs. As highlighted above, it is possible that a retrofit of LED 

streetlights may be feasible at some point in the near future. An injection of $629,000 would 

represent 10% of the capital cost. 

 

An approach to offsetting 100% of Building and Fleet emissions is above and beyond the 

aspirations of many Local Governments. Hence, through this approach, the City can consider 

itself a sector leader. 

 

Finally, in order to be consistent with the State Government, the City should also adopt a 

target of net zero emissions by 2050. By this time, the Landfill Site is anticipated to be long 

closed. Buildings and Fleet will dominate emissions. 

 

Budget Allocation Process 

 

The City requires a mechanism to accumulate funds for the purchase of offsets and energy 

efficiency projects. An effective way to achieve this is through the creation of a Carbon 

Reserve. The Plan demonstrates that the reserve will always be cash positive, due to the 

initial influx of income in 2021/22, followed by regular deposits. 

 

Limitations 

 

It should be noted that the financial analysis presented is predicated on several assumptions. 

These have been ‘de-risked’ wherever possible, ensuring a conservative approach is taken. It 

is imperative that variables in the analysis are continuously monitored, and periodically 

updated financial forecasts prepared. 

 

This will provide an indication of funds available for energy efficiency projects, and also give 

assurance on the achievement of the objectives of this Plan. Updates can be provided through 

the Environmental Services bi-annual report to Council. 

 

 

OPTIONS 

 

Option 1 

 

That Council endorses 2020/21 to 2029/30 Corporate Greenhouse Action Plan without 

modification. 

 

Option 2 

 

That Council seeks modifications to the 2020/21 to 2029/30 Corporate Greenhouse Action 

Plan prior to endorsement. 
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Option 1 is recommended. 

 

 

CONCLUSION 

 

A new Corporate Greenhouse Action Plan is due for renewal, after the conclusion of the 

2014/15 to 2019/20 Plan. The new iteration is proposed to run till 2029/30, aligning the 

City’s actions to those to be delivered internationally. 

 

A gap analysis has been performed on the City’s operations, after the release of a guiding 

WALGA template. This has been produced by a Local Government Working Group, in 

conjunction with Ernst and Young, and has spawned a number of improvement actions for 

the City. 

 

There is an opportunity for the City to sell surplus credits, generated by the Flaring Project, 

and also extend the project by a further five years. This will generate additional unbudgeted 

revenue of circa $1M, after compliance costs. This can fund the recommendations of the Plan 

($145,000). 

 

A number of carbon mitigation targets are considered in the document. A balanced approach 

has been selected that ensures that the City remains a leader in carbon mitigation, limits the 

amount of money spent on offsets, and maximises the amount that may be reinvested in local 

projects. This means that, of the income received, $205,000 is spent on offsets, leaving 

$629,000 to be invested in carbon mitigation projects in the City. 

 

A thorough gap analysis has been performed, providing opportunities for improvement in the 

City. A measured approach has been taken towards the selection of a carbon mitigation 

target, and the Plan is self funded. A separate report regarding the disposal of carbon credits 

as per Recommendation 6 of the Plan, will be provided in the near future. 

 

Accordingly, Option 1 is recommended. 

 

 

RECOMMEND 

 

1. That Council endorse the 2020/21 to 2029/30 Corporate Greenhouse Action Plan. 

 

2. Pursuant to Section 6.11(1) of the Local Government Act 1995, establishes a Carbon 

Credits Reserve Account for the purpose of setting aside funds from the sale of 

Australian Carbon Credit Units to fund future carbon mitigation initiatives. 

 

 

ATTACHMENTS 

1.⇩   Corporate Greenhouse Action Plan 2020/21 to 2029/30  
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1.3 - LED STREETLIGHTING PROJECT - UPDATE 
    

 
WARD 

 

: ALL In Brief: 

The LED Streetlighting Project has been 

progressed by the Streetlighting Working 

Group, through lobbying by other member 

Councils and the development of a new 

Business case. 

The Business case re-affirms the messages 

from previous iterations, with a payback 

period ranging from 5.5 to 7 years for the 

City. 

Uncertainties remain in relation to project 

implementation, mainly around the 

treatment of the Regulated Asset Base 

charge. 

Recommend that Council note the contents 

of this update report on the LED 

Streetlighting project. 

FILE No. 

 

: M/524/21 
 

DATE 

 

: 13 August 2021 

REF 

 

: NB/DH  

RESPONSIBLE 

MANAGER 

 

: Executive Director 

Technical Services  

 

Tabled Items 

 

Nil. 

 

 

Decision Type 

 

☐ Legislative The decision relates to general local government legislative 

functions such as adopting/changing local laws, town planning 

schemes, rates exemptions, City policies and delegations etc. 

☒ Executive The decision relates to the direction setting and oversight role of 

Council. 

☐ Quasi-judicial The decision directly affects a person’s rights or interests and 

requires Councillors at the time of making the decision to adhere to 

the principles of natural justice. 

 

 

Officer Interest Declaration 

 

Nil. 
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Strategic Implications 

 

The subject of this report has impact on the following objectives of the Strategic Community 

Plan 2020-2030: 

 

2.1 Conservation and restoration of the natural environment 

2.1.4 Minimise corporate and community carbon footprints within the City of 

Armadale. 

Implement the Actions of the City’s corporate Greenhouse Action Plan 

 

 

Legal Implications 

 

General assessment of relevant legislation (eg. Local Government Act 1995) has not revealed 

any restrictions. 

 

 

Council Policy/Local Law Implications 

 

The City’s Strategic Environmental Commitment (ENG21), aligned to the Strategic 

Community Plan, includes the goal of “Minimising the City’s carbon footprint”. 

 

 

Budget/Financial Implications 

 

There are no financial implications associated with the recommendation of this report. 

 

 

Consultation 

 

 Intra Directorate. 

 

 

BACKGROUND 
 

Most street lighting in Australia is managed by Distribution Network Service Providers 

(DNSPs). The DNSP in Western Australia is Western Power, who own and operate the 

system. 

 

There are 11,000 streetlights in the City of Armadale, attracting a daily flat tariff charge from 

Western Power. There is limited transparency over the tariff, specifically the constituent 

components of electricity charges and maintenance costs. The lighting stock largely consists 

of antiquated technology that is not energy efficient. In addition, there may be environmental 

issues associated with disposal of mercury vapour lights. 

 

The annual street lighting bill to the City is $2.2M. There are no opportunities to seek 

alternative pricing options. Street lighting energy supply is not contestable in 

Western Australia. 
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Synergy, the State Government’s ‘Gentailer’ (electricity generator and retailer) provides the 

monthly invoice, comprising a daily tariff (Z tariff) for each streetlight. The tariff comprises 

two components being electricity consumed and network charges. 

 

Synergy retain a component of the payment to cover electricity used and regulatory return on 

capital; and remit the balance to Western Power to cover network charges, maintenance, 

depreciation and regulated return on capital. 

 

As previously reported, a Street Lighting Working Group (SLWG) has been formed, 

incorporating the Cities of Cockburn, Melville, Armadale, Canning and Albany. The 

objectives of the group are to propose bulk street light changeovers to Western Power. 

 

The Cities constitute 47,000 of the 275,000 Western Power controlled streetlights on the grid 

and the project is being badged as a Super-Trial. The working group, led by the Cities of 

Cockburn and Melville, has been attempting to engage Western Power to modernise its fleet 

of luminaires for some time. 

 

Australia is poised to ratify the Minimata Convention banning the import of mercury. This is 

relevant in that 54% of the streetlights are Mercury Vapour (MV). It is evident that the future 

replacement of MV lights will be problematic due to worldwide manufacturing increasingly 

catering for LED lights. 

 

The drivers of the trial are the modernisation of the streetlight luminaire fleet, the substantial 

improvement in sustainability of the modern LED network and consequential reductions in 

power consumption and greenhouse gas emissions, as well as the financial benefits of shifting 

to lower tariffs, which will self fund the transition over a period of years. 

 

Council approval was provided in August 2020 for City officers to attend the SLWG 

(T36/8/20 refers): 

 

“1. Authorise City officers to continue to attend the Street Lighting Working Group to 

further investigate a bulk changeover project and enhance the level of certainty over 

the LED Street Lighting Business Case before presentation to a future meeting of 

Council. 

 

2. Include the LED Street Lighting project in the City’s Advocacy Strategy.” 

 

The report was also prompted by the preparation of a business case by a consultant, to 

identify potential financial benefits of an LED bulk retrofit. The results of the study are 

summarised below, as reported to Council. 
 

Table 1: Results of Business Case 

Project Component Result 

Capital Cost $6.4M 

Annual Electricity Saving $1.145M 

Payback Period 5.6 Years 

 

The purpose of this report is to provide an update on the activities of the SLWG and highlight 

the key features of a refreshed business case (see below) to replace the City’s streetlights. 
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DETAILS OF PROPOSAL 

 

The Cities of Cockburn and Melville have taken a leadership role on the project over the last 

six months, across a number of fronts. A synopsis of the current state of play is discussed 

below. 

 

Business Case 

 

On behalf of the five Councils, a financial model has been developed by Australia’s 

pre-eminent streetlighting consultancy firm, Ironbark Sustainability (Attachment 1). The 

resultant report considers the participating Councils as a collective, covering the replacement 

of 47,000 luminaires (the City has 11,000). It concludes that the payback period will be from 

5 to 6.3 years. 

 

Subsequently, the City of Albany undertook a peer review using Sage Engineering. This 

supported the financial outcomes presented in the business case for the Super-Trial. 

 

The model is able to be split into the individual local governments. The results for the City 

are discussed below in the Analysis section. 

 

The Cities of Cockburn and Melville have led on the negotiations over the base price of the 

luminaire, given it is based on the pricing of Western Power’s ad hoc replacement program of 

2/3,000 luminaires per annum, versus the volumes within the Super Trial. The SLWG 

believes there could be additional savings of between 5-10% on the luminaire program, based 

on bulk purchasing agreements. 

 

The ongoing tariffs included in the business case include a discount, given that members of 

the SLWG would be funding the capital purchase of new luminaires. This has been mandated 

by the Economic Regulatory Authority. 

 

Project Approvals 

 

The Cities of Cockburn and Melville have presented reports to Council on the project. This 

has resulted in the allocation of capital funds for project delivery. Key features of the 

business cases and funding mechanisms are highlighted below. 
 

Table 2: Cockburn and Melville Business Case Summary 

Project Component Cockburn Melville 

Net Cost $6.3m $6.4m 

Grant Funds $3.7m (LCRI) $Nil 

Payback Period 6.25 Years 8 Years 

Delivery Timescale 1 Year 2 Financial Years 

Funding Internal Loan – Land Sales Land and Property Reserve 

 

In the case of the City of Cockburn, project timescales are very constrained, in order to meet 

deadlines associated with stimulus funding. In both cases, funding of the project is being 

enabled by use of internal reserves. 
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Project Advocacy 

 

The partner local governments have advocated for the financial, environmental and social 

benefits of the project to Western Power, Departmental and Ministerial representatives. There 

remains a number of matters to be resolved by the various stakeholders/partners before any 

firm commitments are made. These matters are raised in this report. 

 

Western Power 

 

There is strong support within Western Power (WP) for the implementation of the project. 

Local governments can now request, through WP’s Client Portal, for LED retrofit trials to be 

implemented. In addition, they are gearing up for bulk changeover projects from the 2022/23 

financial year. WP are also hopeful to be part of the solution for the treatment of the 

Regulated Asset Base Charge (see below). 

 

Uncertainties 

 

State Government Approval 

 

At this point in time, the main impediment to progressing the project business case remains 

obtaining the support and approval of the Minister for Energy. At this level, there is a belief 

that Local Governments should be made to pay the Regulated Asset Base Charge (explained 

below). The SLWG disagrees with this position. Western Power have communicated a desire 

to find a solution to this issue. 

 

The Regulated Asset Base Charge 

 

Discussions with Western Power have suggested that the residual (or ‘un-depreciated’) cost 

of existing luminaires may be passed on to project proponents as a capital charge. This is 

known as the Regulated Asset Base (RAB) charge. In the City of Armadale’s case, this is 

estimated at $1.1M. The SLWG believes this is unfair, as participants have been paying 

depreciation on these assets, through the tariff, over the last 50 or so years. In addition, many 

lights do not function properly. If a resolution is not reached, then member Councils may 

need to pay the RAB in order to proceed, and the refreshed business case identifies these 

costs. 

 

Tariff 

 

Western Power and Synergy both have published tariffs in relation to new LED streetlights. 

However, there appears to be a significant difference between the two in relation to the 

energy charge component. Here, the margin applied by Synergy is perceived to be excessive 

and lacks transparency. Again, it is the view of the SLWG that this should be modified. 
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Smart Enabled 

 

Within the business case, it is assumed that any new lights will be smart enabled. This means 

that they can be used for a number of purposes; traffic monitoring, Wi-Fi access, noise 

monitoring, etc. 

 

Currently, streetlight tariffs are charged at a daily rate. However, the technology enables 

lights to be centrally controlled and dimmed when not required. In conjunction with the 

installation of meters, this provides the opportunity for further savings by local governments. 

 

They will only pay for the electricity that they use and have recorded. This opens up the 

possibility of streetlighting electricity becoming a contestable supply, subject to a competitive 

process. 

 

There is uncertainty over the extent to which local governments will be given access to the 

data and functionality. However, officers at the City have been recently approached by 

Western Power to indicate an appetite for contributing to any initial ICT investment. This 

will be considered by the Western Power Executive in September. 

 

Bulk Discount 

 

It is hoped that any published capital cost of installation will be reduced due to economies of 

scale across the five local governments. However, the extent to which this may be the case is 

unclear. 

 

 

ANALYSIS 

 

City of Armadale Business Case 

 

The Ironbark Business case has been used to calculate project statistics for the City. It has 

been used for a number of scenarios associated with some of the uncertainties highlighted 

above. 
 

Table 3: City of Armadale Project Statistics 

Project Scenario 
Net Present 

Value 

Capital 

Cost 

Payback 

Period 

Includes Smart Enabled (SED) and Regulated Asset 

Base Cost (RAB) 
$10.4M $7.9M 7 years 

5% Discount + SED + RAB $10.7M $7.5M 6.75 years 

10% Discount + SED + RAB $11M $7.2M 6.5 years 

Include SED but no RAB $11.3M $6.8M 6.1 years 

5% Discount + SED + No RAB $11.6M $6.4M 5.75 years 

10% Discount + SED + No RAB $11.9M $6.1M 5.5 years 
*RAB = Regulated Asset Base (see ‘Uncertainties’ section above) 

*SED = Smart Enabled Device (see ‘Uncertainties’ section above) 

 

The annual saving on electricity bills is projected at $1.1M in each case. Hence, even in a 

worst case scenario, the payback period is attractive at 7 years. This has the opportunity to 

improve, if the RAB and cost of smart ICT is removed. Bulk discounts will improve the 

situation further, in conjunction with any reduction in the Synergy tariff. 

 



TECHNICAL SERVICES 33 6 SEPTEMBER 2021 

COMMITTEE - Environmental Services 

 

 

Greenhouse gas emissions associated with streetlights (4,000tCO2-e) will reduce by 

approximately 50%. This is a significant reduction and is comparable to approximately half 

of the City’s carbon footprint associated with the City’s building portfolio. 

 

For every year that the project is not initiated, the City is missing out on a potential saving of 

potentially $1.1M. This, in the context of an asset that will pay for itself in, at most, seven 

years and will last for at least 15 years. 

 

Nevertheless, the treatment of the Regulated Asset Base charge remains an issue. 

 

 

CONCLUSION 

 

As part of the Street Lighting Working Group, the City has continued to progress the LED 

Streetlighting Project. Lobbying has taken place by other member Councils within the 

broader group, with discussions held with Local Members, the Minister for Energy and 

Western Power officers. 

 

A consultant produced business case, peer reviewed by a third party, reaffirms that the project 

boasts attractive payback periods for the City and annual electricity savings of $1.1M. 

 

The Cities of Cockburn and Melville have their retrofit projects approved by Council, with 

funds allocated from reserves. 

 

There are remaining uncertainties associated with the project but clarity around these are only 

likely to make the business case more attractive. However, the key remaining impediment to 

progress is the treatment of the Regulated Asset Base Charge. Consequently, the City is not 

yet in a position to implement the project. 

 

 

RECOMMEND 

 

That Council note the contents of this update report on the LED Streetlighting project. 

 

 

ATTACHMENTS 

1.⇩   Perth Southern Metropolitan and Regional WA LED Street Lighting Business Case  
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COUNCILLORS’ ITEMS 

 

Nil 

 

 

EXECUTIVE DIRECTOR TECHNICAL SERVICES REPORT 

 

Nil 

 

MEETING DECLARED CLOSED AT ___________ 



TECHNICAL SERVICES 35 6 SEPTEMBER 2021 

COMMITTEE 

 

 

TECHNICAL SERVICES COMMITTEE 

SUMMARY OF ATTACHMENTS 
6 SEPTEMBER 2021 

ATT 

NO. 
SUBJECT PAGE 

1.1 APPLICATION TO CLEAR NATIVE VEGETATION - FORREST ROAD WIDENING 

PROJECT 

1.1.1 Forrest Road Survey Area 36 

1.1.2 Forrest Road Designs 2014-2021 37 

1.1.3 Potential Habitat Trees 42 

1.2 CORPORATE GREENHOUSE ACTION PLAN 

1.2.1 Corporate Greenhouse Action Plan 2020/21 to 2029/30 44 

1.3 LED STREETLIGHTING PROJECT - UPDATE 

1.3.1 Perth Southern Metropolitan and Regional WA LED Street Lighting Business Case 114 
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Total for 
Removal

Tag No Easting Northing Species Common Name

Number of trees identifed as 
potential Breeding Habitat 
impacted by works (DBH 

>500mm)

Number of trees identified as 
potential Foraging Habitat 

impacted by works 

Number of trees identified 
as Native Vegetation that 

require clearing

1 548 66702.411 240433.648 Corymbia calophylla Marri

2 552 66698.933 240432.655 Corymbia calophylla Marri

3 553 66698.047 240432.193 Corymbia calophylla Marri

4 559 66693.453 240430.618 Corymbia calophylla Marri

5 560 66690.924 240429.596 Corymbia calophylla Marri 760mm 
6 562 66689.826 240429.596 Corymbia calophylla Marri

7 563 66688.729 240429.521 Corymbia calophylla Marri

8 568 66685.261 240428.235 Corymbia calophylla Marri

9 569 66683.614 240427.586 Corymbia calophylla Marri

10 570 66680.856 240426.614 Corymbia calophylla Marri

11 572 66676.210 240425.346 Corymbia calophylla Marri 540mm
12 573 66674.749 240424.483 Corymbia calophylla Marri

13 574 66674.428 240424.347 Corymbia calophylla Marri

14 612 66633.059 240409.979 Corymbia calophylla Marri

15 613 66632.362 240409.596 Corymbia calophylla Marri

16 619 66616.556 240404.533 Corymbia calophylla Marri

17 625 66615.046 240403.971 Corymbia calophylla Marri

18 626 66614.073 240403.034 Corymbia calophylla Marri

19 628 66610.306 240402.460 Corymbia calophylla Marri

20 630 66609.782 240401.711 Corymbia calophylla Marri

21 629 66609.096 240401.774 Corymbia calophylla Marri

22 636 66606.077 240401.124 Corymbia calophylla Marri

23 637 66605.553 240400.662 Corymbia calophylla Marri

24 639 66602.472 240400.013 Corymbia calophylla Marri

25 643 66600.164 240399.227 Corymbia calophylla Marri

26 652 66586.938 240395.055 Corymbia calophylla Marri

27 692 66531.304 240382.677 Corymbia calophylla Marri 990mm
28 698 66522.453 240381.634 Corymbia calophylla Marri 760mm 
29 699 66518.140 240381.206 Corymbia calophylla Marri

30 700 66516.102 240381.193 Corymbia calophylla Marri

31 689 66512.611 240380.030 Corymbia calophylla Marri

32 702 66511.333 240379.909 Corymbia calophylla Marri 790mm
33 703 66509.829 240379.431 Corymbia calophylla Marri

34 704 66502.550 240377.173 Corymbia calophylla Marri 1020mm
35 722 66458.807 240373.295 Corymbia calophylla Marri 1150mm
36 723 66457.347 240373.039 Corymbia calophylla Marri

37 738 66372.609 240363.938 Corymbia calophylla Marri 570mm
38 745 66359.787 240362.122 Corymbia calophylla Marri 510mm
39 746 66359.075 240361.946 Corymbia calophylla Marri

40 755 66325.620 240358.473 Corymbia calophylla Marri 670mm
41 756 66323.313 240358.350 Corymbia calophylla Marri 700mm
42 2002 66320.302 240357.820 Tree removed (stump remains) N/A

43 757 66316.600 240357.884 Corymbia calophylla Marri

44 758 66312.983 240357.551 Corymbia calophylla Marri 730mm
45 761 66308.017 240357.013 Corymbia calophylla Marri 700mm
46 762 66305.756 240356.299 Corymbia calophylla Marri

47 763 66302.422 240355.843 Corymbia calophylla Marri 510mm
48 764 66301.258 240355.635 Corymbia calophylla Marri

49 765 66300.315 240355.807 Corymbia calophylla Marri

50 2006 66299.715 240355.880 Tree removed (stump remains) N/A

51 2007 66294.478 240354.996 Tree removed (stump remains) N/A

52 2008 66293.498 240355.332 Tree removed (stump remains) N/A

53 766 66290.496 240354.575 Corymbia calophylla Marri 570mm
54 767 66289.007 240354.333 Corymbia calophylla Marri

55 769 66287.304 240354.232 Corymbia calophylla Marri

56 770 66284.889 240354.183 Corymbia calophylla Marri

57 771 66284.252 240354.092 Corymbia calophylla Marri

58 772 66278.435 240353.651 Corymbia calophylla Marri

59 773 66276.022 240353.675 Corymbia calophylla Marri 760mm 
60 787 66235.316 240363.990 Corymbia calophylla Marri 570mm
61 2009 66236.588 240364.864 Tree removed (stump remains) N/A

62 788 66275.961 240367.607 Corymbia calophylla Marri 600mm
63 789 66292.976 240369.842 Corymbia calophylla Marri

64 790 66294.024 240370.903 Corymbia calophylla Marri

65 791 66304.877 240371.889 Corymbia calophylla Marri

66 792 66339.357 240373.737 Corymbia calophylla Marri 640mm
67 793 66340.947 240374.604 Corymbia calophylla Marri

68 794 66342.775 240374.973 Corymbia calophylla Marri 730mm
69 795 66342.709 240376.045 Corymbia calophylla Marri

70 796 66343.753 240375.716 Corymbia calophylla Marri

71 797 66344.506 240374.914 Corymbia calophylla Marri

72 798 66353.543 240377.559 Corymbia calophylla Marri

73 799 66364.805 240378.804 Corymbia calophylla Marri

74 800 66365.489 240379.296 Corymbia calophylla Marri

75 801 66367.591 240378.891 Corymbia calophylla Marri 530mm
76 802 66368.918 240378.718 Corymbia calophylla Marri

77 803 66369.490 240379.853 Corymbia calophylla Marri 600mm

Attachment 3: Potential Habitat Tree
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78 804 66370.458 240379.103 Corymbia calophylla Marri

79 806 66375.056 240379.241 Corymbia calophylla Marri 670mm
80 807 66376.912 240379.853 Corymbia calophylla Marri 600mm
81 808 66383.497 240379.394 Corymbia calophylla Marri

82 809 66384.007 240381.469 Corymbia calophylla Marri 510mm
83 810 66387.973 240381.533 Corymbia calophylla Marri

84 811 66390.003 240381.109 Corymbia calophylla Marri 950mm
85 812 66390.592 240382.567 Corymbia calophylla Marri

86 813 66390.752 240381.021 Corymbia calophylla Marri

87 2001 66397.313 240381.521 Tree removed (stump remains) N/A

88 814 66398.598 240382.370 Corymbia calophylla Marri

89 815 66535.720 240404.278 Eucalyptus sp. 5 (indet. planted non-endemic) Unknown

90 816 66544.271 240405.271 Eucalyptus sp. 5 (indet. planted non-endemic) Unknown

91 817 66596.554 240415.020 Eucalyptus sp. 4 (indet. planted non-endemic) Unknown

92 818 66609.223 240418.964 Eucalyptus sp. 4 (indet. planted non-endemic) Unknown

93 819 66614.003 240425.115 Eucalyptus torquata Coral Gum

94 820 66616.779 240425.725 Eucalyptus sp. 6 (indet. planted non-endemic) Unknown

95 821 66637.958 240432.643 Eucalyptus sp. 3 (indet. planted non-endemic) Unknown

26 82 83

6 Tree Stumps only 
6 Planted exotics 

83 Endemic trees 
82 Corymbia callophylla Marri
1 Eucalyptus Torquata Coral Gum 
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Executive Summary 
The City of Armadale’s previous Corporate Greenhouse Action Plan was finalised in 2014 and covered 
2014/15 to 2019/20. Consequently, a new Plan is due for Council consideration. 

The Australian government has targets for carbon mitigation, known as ‘Nationally Determined 
Contributions’ (NDCs), as a result of the 2015 Paris Agreement. Australia has committed to reducing 
greenhouse gas emissions to 26–28 per cent below 2005 levels by 2030. 

The aim of the Paris Agreement is to restrict global temperature rises this century to well below 2 degrees 
Celsius above pre-industrial levels. Further efforts may be pursued to ensure that this is limited to 
1.5ºdegrees Celsius. Australia will submit its next NDC, with a post 2030 target, to the United Nations 
Framework Convention on Climate Change (UNFCCC) in 2025. 

Given that National targets and milestones are scheduled to conclude in 2029/30, it is logical that this 
document covers the period 2020/21 to 2029/30. 

A gap analysis has been performed, using a management tool developed by WALGA. This has spawned a 
series of improvement actions across Waste, Buildings, and Fleet. These range from the expansion of 
flaring infrastructure, to finalising a business case for the bulk changeover of LED streetlights. 

An opportunity exists for the Flaring Project to be extended for a further five years to 2026/27. In 
conjunction with surplus credits from the existing contract, this has the potential to generate additional 
unbudgeted income of $979,000. These funds can be used to address the recommendations of this Plan 
($145,000), leaving $834,000 for other initiatives. 

Several emission reduction targets have been considered in the finalisation of this Plan. The 
recommended approach is to offset 100% of the carbon footprint of Buildings and Fleet for the period 
2020/21 to 2029/30. The purchase of overseas offsets, allowable under the Climate Active Scheme, is 
forecast to cost $205,000. This leaves $629,000 for the implementation of energy efficiency projects in 
the City. 

Other, more ambitious options are considered. However, these involve transferring far more significant 
funds overseas for offsets ($0.8 to $1.5m), with no ongoing benefit to the City. 

The approach recommended assists in increasing carbon abatement, and stimulating the local economy. It 
is also more ambitious than the majority of Local Governments in Western Australia. 

Finally, the Plan proposes the creation of a ‘Carbon Reserve’, enabling the accumulation of ring-fenced 
funds for the purchase of offsets and abatement initiatives. 
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Introduction
The first City of Armadale Corporate Greenhouse Action Plan (CGAP) covered the period 2008/09 to 
2011/12. A subsequent report was produced for 2014/15 to 2019/20. This incorporated carbon reduction 
targets, on a per capita basis. Here, National reduction strategies, expressed in absolute terms, were 
converted to a per capita basis that reflected high levels of growth in the City: 

‘19% per capita reduction in 2000 levels by 2020’ 

The target was achieved, primarily through carbon abatement activities and the purchase of offsets, 
allowable under the federally supported Climate Active Scheme. 

The expiry of the 2014/15 to 2019/20 Plan necessitates the production of a new CGAP. The focus is the 
mitigation of City of Armadale (the City) corporate emissions. It covers; 

 International, national and state level carbon mitigation policy
 Western Australian Local Government initiatives
 The duration of the new CGAP
 Current and projected emissions profiles
 A synopsis of current abatement projects and opportunities for improvement
 The development of carbon reduction targets
 An Offsets Strategy, addressing any residual emissions to the target

The cost implications of future strategies will be presented, facilitating transparent decision-making. 
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Global and Domestic Context 

International Initiatives 

The central aim of the 2016 Paris Agreement (PA) is to facilitate a global response to the threat 
of climate change. It seeks to ensure that global temperature rises this century are limited to less than 
2ºdegrees Celsius above pre-industrial levels. Efforts will be made to further limit temperature increases, 
to 1.5 degrees. 

The PA includes commitments from all major emitting countries to reduce carbon emissions, and to 
periodically review and strengthen targets over time. It requires that all make their ‘best efforts’ through 
Nationally Determined Contributions (NDC’s) (carbon abatement targets). 

The PA opened for signature 22nd April 2016 (‘Earth Day’), and came into force 4th November 2016 
(thirty days after 55 countries, accounting for at least 55% of total global greenhouse gas emissions, 
deposited instruments of ratification with the United Nations). The 4th November 2016 is the point at 
which the ‘Double Threshold Test’ was passed. 

As of July 2021, 191 countries are a party to the PA. The carbon mitigation targets, or NDC’s, for a cross 
section of parties are included as Appendix 1. 

The UK will host the 26th UN Climate Change Conference of the Parties (COP26) in Glasgow on 
31ºOctober – 12 November 2021. The run up to this conference will see countries updating their plans for 
reducing emissions. It is hoped that countries will be more aggressive in revising targets, to limit 
temperature rises to 1.5 degrees Celsius. 

Recent Developments 

The Intergovernmental Panel on Climate Change (IPCC) is the United Nations' body for assessing the 
science related to climate change. It was created to provide policymakers with regular scientific 
assessments, its implications and future risk, as well as to put forward adaptation and mitigation options. 

A sixth “Assessment Report” has recently been released. It examines a series of different possible 
scenarios, and in all of them, the 1.5 degree threshold is reached before 2035, and in the worst case 
scenario by 2028. 

The Climate Council is an Australia climate change communications organisation. They provide advice to 
the public on climate change, energy solutions and international action, based on the science available. 
They include some of the country’s leading climate scientists. As a result of the IPPC Report, they have 
announced that the following targets are appropriate: 

- 75% on 2005 levels by 2030
- Net zero by 2035

These are more ambitions than most National targets (see below). 
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Australian National Policy 

Carbon Mitigation 

Australia has committed to a 26 to 28% reduction in carbon emissions by 2030, relative to 2005 levels. 

As highlighted in Appendix 1, Australia’s short term target is in line with that of the United States, 
Canada and New Zealand. Russia and the United Kingdom use 1990 as a baseline year, with 2030 
reduction targets of 25 to 30% and 40% respectively. The target of the European Union is similar to that 
of the UK. 

Alternative approaches have been adopted by other countries, examples as follows; 

Table 1: Examples of Alternative Approaches to Emissions Target Setting 

Country Approach 
India 33 to 35% in carbon emissions relative to Gross Domestic Product by 2030 (known as an 

‘emissions intensity’ approach) 
Brazil Absolute target of 1.3GtCO2-e by 2025 
China Peak CO2-e emissions by 2030 at the latest 

Non-fossil fuel sources: 20% in 2030 
Forest stock – Increase of 4.5 bnm3 by 2030 relative to 2005 
Emissions intensity (carbon relative to GDP) – 60 to 65% below 2005 levels by 2030 

There are also longer-term targets in place. For example, the United Kingdom has committed to net zero 
emissions by 2050. Australia has yet to commit to a longer term objective. 

Renewable Energy 

A Renewable Energy Target (RET) was introduced by the Federal Government in 2001. This had the 
initial aim of acquiring two percent of national electricity from renewable sources. In 2009, this was 
increased to 20 percent of Australia's electricity supply (41,000 gigawatt hours – GWh). 

In 2011, the RET was split into two parts; the Large-Scale Renewable Energy Target and the Small Scale 
Renewable Energy Scheme. Through this, high energy users are obligated to acquire a fixed proportion of 
their electricity from renewable sources. This is achieved by surrendering Large-Scale Generation 
Certificates (LGCs) or Small Scale Technology Certificates (STCs). 

LGCs are typically generated by renewable energy power stations (e.g. wind and solar farms), STCs 
through small scale systems; rooftop solar; solar water heaters; and: heat pumps. The government issues 
LGCs to the electricity provider, in line with production. These are then be sold to high energy users, who 
surrender them in order to meet their target. 

STCs are provided as up-front financial incentives to the installer, in the form of a discount. 

In June 2015, the Australian Parliament passed the  Renewable Energy (Electricity) Amendment Bill. This 
reduced the Large-Scale Renewable Energy Target in 2020 from 41,000 to 33,000GWh in 2020, to reflect 
updated energy production forecasts. 

The 20 percent power supply target was achieved in November 2019. Both LGC and STC schemes have 
been extended until 2030, with a continued annual target of 33,000GWh. 
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State Government Response 

These have responded differently to National carbon abatement policy: 

Table 2: State Governments Response to National Targets 

State Details 
Australian Capital Territory 50 to 60% reduction on 1990 levels by 2025 

65 to 75% on 1990 levels by 2030 
90 to 95% on 1990 levels by 2040 

New South Wales 35% reduction on 2005 levels by 2030 
Net zero emissions by 2050 

Northern Territory Net zero emissions by 2050 
Queensland 30% reduction on 2005 levels by 2030 

50% Renewable Energy by 2030 
Net zero emissions by 2050 

South Australia 50% below 2005 levels by 2030 
Net zero emissions by 2050 

Tasmania At least 60% below 1990 levels by 2050 
Victoria Targets for 2025 and 2030 to be set imminent 

Net zero emissions by 2050 
Western Australia Net zero emissions by 2050 

New South Wales and Queensland are broadly in line with the 2030 national objective. South Australia 
and the ACT have more stringent targets, and Victoria has yet to announce an abatement pathway. As it 
stands, Tasmania, the Northern Territory and Western Australia do not have targets for 2030. Western 
Australia has a ‘net zero emissions’ target for 2050. 

Western Australia 

The Department of Water and Environmental Regulation (DWER) has carriage over the 
‘Western Australian Climate Policy’. This includes a plan for a climate resilient community, and 
prosperous low-carbon future. 

The vision ‘…is to harness Western Australia’s innovation and wealth of natural and mineral resources 
to achieve net zero emissions and ensure a prosperous, resilient future for all Western Australians.’ 

The Policy includes a number of streams; 

 Clean manufacturing and Future Industries; Actions include the provision of support through, for
example, the Renewable Hydrogen Strategy and Future Battery Industry Strategy.

 Transforming Energy Generation and Use; The Energy Transformation Strategy and
Distributed Energy Resources (DER) Roadmap will enable continued uptake and better integration
of resources such as a rooftop solar, batteries and electric vehicles.

 Storing Carbon and Caring for Our Landscapes; The Development of a Western Australia Carbon
Farming Strategy, and the expansion of the conservation estate will assist in meeting 2050 targets.

 Lower-Carbon Transport; An Electric Vehicle Strategy has created a plan to support the uptake of
battery electric vehicles, and hydrogen fuel cell electric vehicles.

There is also a work package dedicated to Climate Change Adaptation and includes, for example, the 
Waterwise Perth Action Plan. 
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Local Government 

Carbon mitigation targets vary across WA Local Governments (LGs). Appendix 2 summarises the 
strategies of eleven LGs. These can be classed into a number of categories: 

1. Those that do not account for carbon, or have carbon reduction strategies; or;
2. Those that do not have a landfill, but have carbon reduction targets (e.g. Melville); or:
3. Those that have a landfill, but may or may not account for carbon from municipal waste on the

commissioning of the Waste to Energy Facility (WTEF) (Cockburn); or:
4. Those that have a landfill and have carbon reduction targets, but exclude waste emissions from the

targets (e.g. Stirling); or:
5. Those that have a landfill, but do not account for carbon and have no emissions reduction targets

(e.g. Rockingham).

The most ambitious targets are those of Cockburn (CoC) and Victoria Park (ToVP) (net zero emissions 
by 2030). 

In 2022, CoC will be diverting waste to the new WTEF. The extent to which this waste will be accounted 
for by LGs is being reviewed by WALGA. Emissions from the Cockburn landfill site are approximately 
50% of that of the City’s. 

ToVP’s municipal waste is diverted to a regional facility, but they have made the decision to account for 
the carbon. The annual footprint of this waste is 20,000tCO2-e, circa 50% of the Hopkinson Road Landfill 
and Recycling Facility (the ‘Landfill Site’). 

There is an inconsistent approach across local governments in setting targets, and in accounting for 
landfill waste. Furthermore, the size of the City’s landfill, and the commercial setting means that making 
a comparison with the CoC or ToVP on emission reduction targets is difficult. 

Synopsis 

There is no single consistent approach to carbon mitigation in the international arena. Although Australia 
has a national target, State governments do not have a unified strategy. 

Western Australia has a ‘net zero emissions’ commitment for 2050, but does not have a carbon reduction 
commitment for 2030. WA local governments are equally inconsistent in their approach 
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Regulatory Framework 

National Greenhouse and Energy Reporting Act 2007 

The National Greenhouse and Energy Reporting Act 2007 (NGER Act) governs the accounting and 
reporting of greenhouse gas emissions. This enables the periodic calculation of a National carbon 
‘inventory’, and reporting against international carbon emission commitments. 

If certain thresholds are exceeded, corporations must report emissions for individual facilities over which 
they have ‘Operational Control’. This is deemed to apply if an organisation has the authority to introduce 
and implement policies in the following areas; 

1. Operational
2. Health and Safety
3. Environmental

The range of emission types, and those that are reportable under NGER, are summarised below. 

Table 3: Emission Classifications - NGER Act 

Emissions 
Category 

Definition Reportable 
Under the 
NGER Act? 

Scope 1 Also known as ‘direct emissions’, they are released to the atmosphere as a 
result of activities at a facility level, from owned or controlled sources. E.g. 
the City’s Landfill Site 

Yes 

Scope 2 Indirect emissions from the generation of purchased energy. Scope 2 
emissions from one facility are part of the Scope 1 emissions from another 
facility (e.g. Coal fired power stations). E.g. CoA buildings and fleet 

Yes 

Scope 3 These are indirect emissions (other than scope 2 emissions), generated in the 
wider economy. They occur as a consequence of the activities of a facility, 
but from sources not owned or controlled by that facility's business. E.g. CoA 
Councillor/employee flights to conferences 

No 

Officers are currently investigating the extent to which the City has reporting obligations under the NGER 
Act. 

The City’s emissions profile will be mapped against the different Scopes. 
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Climate Active 

The Climate Active Scheme (the ‘Scheme’) is an ongoing partnership between the Federal government and 
Australian business to drive voluntary climate action. The brand represents Australia’s collective effort to 
measure, reduce, and offset carbon emissions. 

The Climate Active Carbon Neutral Standard for Organisations (the ‘Standard’) is a guideline to manage 
greenhouse gas emissions and achieve carbon neutrality, overseen by the Scheme. It provides best-
practice guidance on how to measure, reduce, offset, validate and report emissions that occur as a result 
of the operations of an organisation. 

The Standard can be implemented in a number of ways. It can be used to better understand and manage 
carbon emissions, to credibly claim carbon neutrality and to seek carbon neutral certification. A set of 
broad principles underpin the approach. 

The emphasis of the NGER Act is reporting, but the focus of the Standard is mitigation of organisational 
carbon footprints. This can lead to differences in the inclusion/exclusion of certain components. 

For example, Scope 3 emission reporting is not required under NGER (see above). However, under the 
Standard, they must be considered, tested for relevance, and potentially mitigated, if carbon neutrality is 
sought. 

Under the ‘Additionality’ principle, any emissions reduction achieved ‘must represent abatement that has 
not been double counted’. This has direct relevance to the City, in the previous and potential future 
treatment of carbon credits arising from the Flaring Project. This is discussed in more detail below. 

At a very high level, the Standard suggests that organisations should adopt the following approach to 
carbon management; 1) Identification of emissions; 2) Reduction of Emissions; 3) Offsetting of 
Emissions. 

Safeguard Mechanism 

The Safeguard Mechanism (the ‘Mechanism’) provides a framework for Australia’s largest emitters to 
measure, report and manage their emissions. It does so by encouraging large facilities, whose net 
emissions exceed the safeguard threshold, to keep carbon footprints below baselines set by the 
Clean Energy Regulator. 

The Mechanism applies to facilities with Scope 1 emissions exceeding 100,000 tonnes of carbon dioxide 
equivalent (tCO2-e) per year. If the baseline is exceeded there are options to neutralise any surplus, all of 
which have negative financial impacts. These include, for example, the purchase of an equivalent number 
of Australian Carbon Credit Units (ACCUs) on the ‘Voluntary Market’ (VM). They must then be 
cancelled (surrendered) to the Federal government. This then bring corporate emissions back to baseline 
levels. 

It is this demand from large corporations that may provide a market for future carbon credits generated by 
the City. The VM provides an opportunity for companies with Climate Solutions Fund (CSF) (see below) 
projects to sell their credits, and for those triggering the Safeguard Mechanism to buy them. Emitters 
wishing to voluntarily reduce their carbon footprint may also purchase credits through the VM. 

Activities at the City’s Landfill Site fall under the definition of Scope 1 emissions. However, in 2020 the 
carbon footprint of the site was 47,553tCO2-e, well below the 100,000tCO2-e threshold. 
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Climate Solutions Fund 

The CSF provides incentives to adopt carbon efficient practices or technologies to reduce emissions. It is 
enacted through the Carbon Credits (Carbon Farming Initiative) Act 2011, the Carbon Credits (Carbon 
Farming Initiative) Regulations 2011 and the Carbon Credits (Carbon Farming Initiative) Rule 2015. 

Through the initiation of carbon abatement projects, the CSF provides an opportunity to earn revenue 
through; 1) A contract with the Federal government; or: 2) the ‘Voluntary Market’. The City’s Flaring 
Project is accredited under the CSF, and a contract in place with the Federal government. This is nearing 
completion. 

Historical Application in the City 

The City has not been in a position to set or achieve targets in relation to carbon neutrality/net zero 
emissions. Nevertheless, the principles of the Standard have been followed in relation to alternative 
targets;  

1. Identification of emissions
2. Abatement activities through project delivery e.g. the Flaring Project, solar panel installation,

geothermal bore
3. Process improvement e.g. diversion of green waste away from the landfill
4. The purchase of offsets through accredited schemes, to address residual carbon emissions

In the purchase of offsets, only those recommended by the Climate Active Scheme have been purchased. 
This ensures that a robust accreditation process has taken place. 

The Additionality principle of the Climate Active Carbon Neutral Standard for Organisations has been 
followed. As highlighted above, the Standard suggests that there should be no double counting of 
abatement. Only corporations that ‘cancel’ (surrender) credits are able to count the mitigation (cancelling 
or surrendering = ‘donating’ to the relevant regulatory agency). Specifically; 

‘Eligible offset units must be cancelled via an offsets registry. The cancellation should be clearly 
attributed to the carbon neutral claim and the organisation or responsible entity making the claim. The 
cancellation and attribution of eligible offset units is important to prevent resale or double counting of 
offset units.’ 

The City has previously sold credits from the Flaring Project, not cancelled them. For this reason, any 
credits sold to third parties have been replaced, and cancelled. This means that the City has still been able 
to count the abatement, albeit from a different source. 

Given that neutrality has not been sought, the CoA has previously only included Scope 1 and Scope 2 
emissions in carbon mitigation calculations. Scope 3 emissions have not been covered. This decision has 
been on the basis of materiality, and complexit ies associated with calculating the City’s component 
(e.g. See example provide in Table 3 above – Councillor Flights). 

A very high level calculation estimated that Scope 3 emissions were circa 500tCO2-e in 2019/20 (1% of 
City emissions). 
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City of Armadale Emissions Profile 

2019/20 Carbon Footprint 

City emissions for 2019/20 are summarised below. These are consistent with previous reports to Council 
and the methodology of the NGER Act (only Scope 1 and 2 emissions): 

Table 4: Analysis of City Emissions in 2019/20 

Emissions Component Tonnes of Carbon Dioxide Equivalent (tCO2-e) Emission Scope 
Gross Waste Emissions 52,8871 1 

Amounts Flared (9,833)1 1 

Net Waste Emissions 43,0551 1 

Buildings 4,3662 2 

Fleet 1322 2 

Total 47,553 
1 Calculated using the Federal government Solid Waste Calculator 
2 Provided by carbon accounting software (third party) 

The Landfill Site accounts for 91% of the City’s carbon footprint, from methane (CH4) from the 
anaerobic decomposition of waste. According to the IPCC, CH4 has an Emissions Factor that is 
twenty eight times the global warming potential of carbon dioxide (the IPCC regularly reviews the 
Emissions Factors of all greenhouse gases, based on scientific analysis). The operation of the flare, 
converting methane into CO2, abates 20% of gross emissions at the Landfill Site. 

The remainder of the profile consists of the City’s building portfolio (9%), and a small fleet component. 

If the City’s population (94,348) is compared to the carbon footprint, emissions equate to circa 0.5tCO2-e 
per capita in 2019/20. The baseline for Australia’s national targets, and a number of State governments, is 
2004/05. Appendix 3 highlights the City’s emissions profile at this point. Per capita emissions were 
35,782tCO2-e/51,795 = 0.69tCO2-e. 

Emissions intensity has reduced over time in the City, due to efficient waste management practices 
(segregation of green waste) and the Flaring Project. 

Non-Reportable Emissions 

Streetlight emissions in 2019/20 were 4,118tCO2-e. Prior to the previous CGAP, the Western Australian 
Local Government Association (WALGA) performed an assessment of whether streetlights are under the 
Operational Control of local governments (see ‘Operational Scorecard’ - Appendix 4). 

The review concluded that Western Power has control. Streetlights have therefore not been considered 
part of the City’s carbon footprint. 

As per the approach discussed above (see ‘Historical Application in the City’), the City has never 
reported on Scope 3 emissions. 
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Duration of Plan 
Under the PA, National carbon emission targets are set to be achieved in 2030. This milestone is 
replicated by many countries, and several Australian states. 

Consequently, it is proposed that the term of this Plan is 2020/21 to 2029/30. This enables a clear 
indication of how the City’s activities contribute towards National and International carbon reduction 
targets. 

Future Forecasts and Initiatives 
WALGA recently released a comprehensive list of actions with the capacity to reduce greenhouse gas 
emissions (the WALGA Action Planning Tool – ‘WALGA Tool’). This was developed in collaboration 
with Ernst and Young, and a Local Government Working Group. 

The list of 49 actions has been considered, and a gap analysis performed by City staff. This took place in 
an internal workshop, with a multi-disciplinary team. It identified existing practices and opportunities for 
improvement. The results are documented in Appendix 5. 

The City’s emissions profile provides a framework for the discussion of these opportunities. Forecast 
emissions for each source (Waste, Buildings and Fleet) are provided for 2020/21 to 2029/30, giving 
context to the assessment of opportunities. 

However, consideration will also be given to the potential for additional strategic documents, and carbon 
accounting aspects, to provide overarching guidance around carbon mitigation. 

Climate Change/Mitigation Policies 

Context 

The City of Armadale Strategic Community Plan has an outcome (2.1) to ensure ‘Conservation and 
restoration of the natural environment’ and a supporting action of ‘Minimising corporate and community 
carbon footprints’. This is replicated in the City’s Strategic Environmental Commitment, approved by 
council in 2019. 

Opportunities/Results of Gap Analysis 

1. Strategic Policy Positions

The WALGA Tool was issued in conjunction with the following templates: 

1. Climate Change Declaration: Provides a clear statement that Local Governments accept the
science of climate change and commit to adopting climate change adaptation and mitigation
strategies.

2. Climate Emergency Declaration: May be adopted by Local Governments committed to taking
urgent climate action and allocating resources accordingly. This involves rapidly scaling up
mitigation and adaptation actions.

3. Corporate Adaptation Plan Template: This specifically focuses on identifying actions for Local
Governments to manage climate risks, and adapt to the operational impacts of climate change.

4. Corporate Mitigation Action Plan: This identifies actions that Local Governments can take to
reduce greenhouse gas emissions and help avoid future impacts of climate change.
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The City has not endorsed a Climate Emergency Declaration, but did sign a Climate Change Declaration 
in 2011 that was submitted to State Council (see Appendix 6). Given its age, the currency of this 
document needs to be reviewed, as does the potential for developing an Emergency Declaration. 
 

Recommendation 1 Responsibility and Timescale 
Provide a report to Council, proposing an approach to the 
development of a Climate Change Declaration and Climate 
Emergency Declaration 

Manager Environmental Services 
 

2022/23 
Budget Required $Nil 

  
The potential impacts of climate change are evaluated through the City’s Risk Management Framework. 
Risks and mitigating controls are periodically evaluated by the Executive Leadership Team (ELT). 
 
Nevertheless, it would be beneficial to conduct a review of the Climate Change Adaptation WALGA 
template, and assess any potential implementation benefits. 
 

Recommendation 2 Responsibility and Timescale 
Report to Council, proposing an approach to the production of a Climate 
Change Adaptation Management Plan and/or Strategy 

Manager Environmental Services 
 

2022/23 
Budget Required $Nil 

 
Recommendations 1 and 2 may be addressed through a 2020/21 $35,000 budget allocation, 
(for supporting consultant activities associated with the Corporate Greenhouse Action Plan). This has 
been identified as a Strategic Operational Carry Forward. 
  



Technical Services Committee Meeting 58 ATTACHMENT 1.2.1 
COMMITTEE - 6 September 2021   
 

 

  

15 
 

Hopkinson Road and Landfill Recycling Facility 
 
Context 
 
The site opened for business in 1974. For context, a reconciliation of waste receipts to landfill deposition 
is highlighted below: 
 
Table 5: Landfill Waste in 2019/20 
 

Component Tonnes Notes 
Gross Receipts 57,662  
Clean Fill (3,625) Used as final cover 

Inert material. 
Green Waste Recycled (6,882) Mulched by a third party 
Construction and Demolition Waste 
(C&D) Recycled 

(2,517) Stockpiled and used on site 

Net Waste Deposited 44,638  
Analysed as Follows: 
Municipal Solid Waste (MSW)1 30,412 73% of waste deposited 
Commercial and Industrial Waste (C&I) 3,353 8% of waste deposited 
C&D Waste1 7,772 19% of waste deposited 

    1 Trailer waste of 10,292t is allocated to MSW (31.3%) and C&D Waste (68.7%), as per audit findings. 
 

Figure 1: Landfill Statistics for 2019/20 
 

 
 
Using the Federal government’s Solid Waste Calculator, landfill deposition resulted in a gross 
(pre abatement) figure of 52,887tCO2-e in 2019/20. 
 
The City has entered into a contract with Avertas Energy, operators of the new Waste to Energy Facility 
(WTEF). On commissioning, expected in March 2022, all MSW generated by residents will be processed 
in Kwinana. 
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Carbon Accounting Matters 

WALGA has recently established a ‘Carbon Accounting Group, consisting of LG members. The City has 
been added as a participant. The Terms of Reference include an objective to ‘Establish an agreed guide 
as to what corporate carbon emission sources should be tracked by Local Governments’. 

The Group intends to formulate an accounting position on household waste diverted to the WTEF. This 
will guide the extent to which LGs incorporate carbon emissions into their profile (as a Scope 3 
emission). 

Avertas will receive the waste, in consideration for Local Government financial contributions. It is also 
possible that they will seek to register the combustion process as an abatement project (as it avoids CH4 
emissions). This may result in an additional income stream for the WTEF. 

Avertas therefore receives a financial benefit for the service provided, at a cost to the LGs, including the 
City. From this perspective, it would be inequitable for the CoA to account for the carbon, and any 
potential related costs (e.g. mitigation through the purchase of offsets, or staff time in the preparation of 
carbon statements). 

From this perspective, the ‘carbon burden’ should be matched with the revenue, and not borne by the 
City. 

Recommendation 3 Responsibility and Timescale 
Irrespective of the results of the WALGA review, the City of 
Armadale does not account for carbon emissions associated with 
household waste diverted to the Waste to Energy Facility 

N/A 

Budget Required $Nil 

Forecast 

Adopting the above recommendation means that, from 2022, waste from residents will no longer drive 
emissions. The recent ‘Air Space Tender’ sought proposals to accelerate deposition rates at the site. This 
will advance the closure date and generate income for the City, supplementing reserve funding levels. The 
intent is for this to address landfill closure and rehabilitation costs. 

It is anticipated that from 2022/23, the deposition profile will approximate to 12% MSW and 88% C&I. 
This will arise from new commercial contracts, and the continued receipt of waste from small LGs. 

The Landfill Site is scheduled to reach full capacity by the end of 2027/28. However, this is dependent on 
the number of commercial contracts in place, and the volumes received. 

Assumptions underpinning the forecast are highlighted in Appendix 7. Detailed supporting waste volume 
calculations are within Appendix 8. These form an input into the ‘Solid Waste Calculator’, a Federal 
Government tool that automatically calculates landfill emissions (see below): 
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Figure 2: Hopkinson Road Landfill and Recycling Facility Forecast Emissions 2020/21 to 2029/30 
 

 
All emissions calculated in accordance with the Federal Government Solid Waste Calculator 
 
Figure 2 highlights that gross emissions are projected to gradually increase, and then tail off, over the 
term of the Plan. During this period, the City has elected to receive commercial waste and municipal 
waste from adjacent Local Governments, after the diversion of household waste to the WTEF. 
 
Legacy waste will continue to decay and produce methane for a number of years after deposition. While 
waste from future contracts will produce less methane than current levels of municipal waste, this is more 
than offset by the volumes projected. In addition, during this period, legacy waste will continue to 
contribute to the emissions profile. 
 
Net annual emissions at the Landfill site will be 9,800tCo2-e less than displayed above, due to the Flaring 
Project (conservative estimate based on 2019/20 performance). Nevertheless, it is more appropriate to 
highlight Gross emissions, as the City may sell, rather than cancel the Flaring Project abatement. Hence, 
the above Figure shows the actual contribution to the City’s footprint. 
 
The approach to waste emissions is consistent with the City’s historical methodology, used in the 
preparation of Flaring Project Offset Reports. These were submitted to the Clean Energy Regulator, and 
subject to pre-submission audits. These concluded that the process, and interpretation of relevant 
legislation were sound. Consequently, Council can have confidence over the forecasting methodology. 
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Carbon Mitigation Measures 

Existing Practices/Completed Initiatives 

Site processes ensure that waste deposition to the tip, and carbon emissions, are minimised; 

1. Green Waste: Material from two verge collections is transferred offsite for mulching. A small
component is returned and available free of charge to the community.

2. Construction and Demolition waste: After compaction, used on-site as road base material.
3. Drop and Shop: Goods having the potential of a ‘second life’ are sold to the public.
4. E-Shed: Electrical components are dismantled and sold to a contractor.
5. Transfer Station: Waste sorting results in the segregation and re-use of wood, metal, glass and

polystyrene.
6. Tyres, white goods, cardboard and PVC polypipe are recycled and/or stockpiled for re-use or

resale when market conditions are optimal.

The flare has operated at the site since 2014, converting methane to carbon dioxide. This abated 
91,050tCO2-e during the last CGAP period (2014/15 to 2019/20), equating to circa 32% of gross 
emissions. 

Climate Solutions Fund 

The Flaring Project is CSF accredited. The conversion of methane to carbon dioxide generates an asset to 
the City, Australian Carbon Credit Units. Since 2014, ACCUs have been sold, generating income under a 
seven year contract with the Federal government. 

The City elected to replace these credits, with alternatives accredited under the Climate Active Scheme. 
The price difference between income received and offsets purchased has been allocated to the Wungong 
River Project, an environmental rehabilitation initiative. The intent was for these funds to be invested into a 
local project, benefitting the local community. 
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Opportunities/Results of Gap Analysis 

Documented in Appendix 5, these are summarised below. 

1. Expansion of Flaring Infrastructure

The flare generated 9,833tCO2-e of abatement in 2019/20, mitigating 20% of site emissions. 

The continued extension of the pipework and well heads will ensure ongoing methane abatement. This 
provides the most effective mechanism available to the City to minimise carbon emissions: 

Recommendation 4 Responsibility and Timescale 
Implement the continued expansion of infrastructure associated with the 
Flaring project, enabling continued carbon abatement at the site 

Manager Waste Services 

Ongoing 
Budget Required Already Funded in 

Waste Services budget 

No additional budget allocation is required. 

2. Lifespan - Flaring Project

Finalisation of Contract 

The City is party to a seven year contract with the Federal government. This is for the provision of 68,000 
tonnes of carbon abatement. 

As previously reported, enough surplus credits have accrued to complete the contract. The City’s 
Australian National Registration of Offset Units account (ANREU) displays a holding of 16,810tCO2-e 
ACCU’s. However, only 9,716tCO2-e are required to satisfy the contract, leaving a residual 7,094tCO2-e. 

The City may request that the Clean Energy Regulator draw the arrangement to a conclusion, triggering 
the transfer of 9,716 units from the City’s ANREU account. The Manager Environmental Services and 
Executive Director Technical Services are the respective ‘Initiator’ and ‘Approver’ of transactions on the 
ANREU system (as approved by the previous CEO). 

Recommendation 5 Responsibility and Timescale 
The Climate Solutions Fund contract with the Federal Government is to be 
completed early, through the provision of the total amount of contracted 
carbon credits 

Manager Environmental Services/ 
Executive Director Technical 

Services 

2021/22 
Budget Required Implications Already Included in 

the Long Term Financial Plan 

There are no further budgetary implications. 
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Additional Reporting and Income 

Despite contractual obligations being fulfilled early, there is a requirement to produce a final Offset 
Report for 20 June 2020 to 13 December 2021 (the scheduled end date of the project). 

This is likely to record that abatement of approximately 12,000 to 13,500 units has been generated over 
the final project period (eighteen months). This is above and beyond the requirements of the contract. 

These units may be combined with residual holdings of 7,094tCO2-e, resulting in a total of 19,000 to 
20,500tCO2-e. 

An option is to sell these on the Voluntary Market as a ‘one-off’ sale.  The current spot price of carbon is 
$18.50. Following the application of a 15% contingency, to cover broker commission and market 
fluctuations, a price of $15.7 per unit is likely. Hence, they have an approximate value of $310,000. 

Recommendation 6 Responsibility and Timescale 
Council authorise the sale to the Voluntary Market of surplus carbon 
credits (7,094tCO2-e), and those generated in the period 20 June 2020 to 
13 December 2021 

Manager Environmental Services 

2021/22 
Budget Required See Table 6 below 

This will result in an additional unbudgeted income stream: 

Table 6: Income Stream from Surplus Credits 

Income or Cost Origin 
2021/22 

Additional Income Generated or Budget 
Required $ 

Additional 
Income 
Streams1

Surplus Credits 
7,094tCO2-e x $15.7 

Final Offset Period 
20 June 2020 to 13 December 2021 
12,750 x $15.70 

Total 

111,376 

$200,175 

$311,551 

A budget allocation for the preparation of the supporting Offset Report is already in place for 2021/22. 

3. Future Flaring Project Options

The regulator recently announced that all CSF Flaring projects may be extended by five years. For the 
City, this means a potential total life span of twelve and a half years. 

There are three possible approaches to the treatment of the project, summarised below and evaluated in 
Appendix 9. The merits of the Voluntary Market are discussed below: 
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Table 7: Financial Summary of Options for the Flaring Project  
 

Option Explanation Net Financial 
Impact $ 

1.  Extend the project – Sell City generated Australian Carbon Credit Units 
(ACCU’s) on the Voluntary Market 666,890 

2. Extend the project – Do not sell City generated ACCU’s and surrender credits to 
the Federal government (105,000)1 

3. Do not extend the project – Account for flare abatement in-house 0 
1 The result of compliance costs 
 
Option 1 creates a position of financial surplus. This places the City in a position to potentially fund the 
recommendations of this Plan. 
 
Projected income and cost streams, associated with the project extension, are summarised below: 
 
Table 8: Forecast Income and Cost Schedule for the Project Extension Phase  
 

Year 2023/24  
$ 

2024/25 
$ 

2025/26 
$ 

2026/27 
$ 

2027/28 
$ 

2028/29 
$ 

Total 
$ 

 
Income1 - 308,756   

308,756 
  

154,378 771,890 

 
Compliance Costs1 (45,000)  (45,000)  (15,000)  (105,000) 

Total  (45,000) 308,756 (45,000) 308,756 (15,000) 154,378 666,890 
1 Assumes Offsets Report and Audit are due after the completion of year two and four in December 2023 and 2025, with    
income collected the following financial year (audit process can take 3 months, and the regulator has a three month 
determination period).  
 
The spot price of carbon is considered a conservative estimate. As 2030 approaches, the demand for 
ACCU’s is likely to increase, as State and Local Government commitments are delivered. This will quite 
probably lead to an increase in price. 
 
Income and cost allocations have been made in the Long Term Financial Plan. However, these need to be 
amended to reflect the above projections. This will be performed as part of the four year budget process. 
 
The Voluntary Market is the most appropriate sales avenue for carbon credits. This enables the City to 
sell as many or as few credits as it likes, at a time that suits. Buyers will be those with voluntary targets, 
or corporations seeking to meet obligations under the Safeguard Mechanism. 
 
The alternative is entering into a new contract with the Federal government. In this scenario, Council will 
be obliged to provide fixed amounts at a specific point in time. This could prove to be a risky strategy, 
given the Landfill Site is in a period of transition. For this reason, the Voluntary Market is recommended 
as the preferred approach. 
 
The spot price of carbon is consistently higher than weighted average values in Federal Government 
contracts. Hence, there is the potential to maximize revenue. 
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Recommendation 7 Responsibility and Timescale 
Council authorise an application to the Federal government, seeking 
an extension to the life of the Flaring Project by a further five years 

Manager Environmental Services 
 

2021/22 
Budget Required $Nil 

 
Recommendation 8 Responsibility and 

Timescale 
Council endorse the principle of selling carbon credits for the extension period on 
the Voluntary Market 

N/A 

Budget Required See Table 8 above 
 
Council approval will be sought prior to the sale of carbon credits in the extension period, facilitating an 
analysis of project performance against forecast. 
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Buildings  
 
Context 
 
The City manages a portfolio of 135 community buildings. This includes sporting clubs, two recreation 
centres, three libraries and seven operational facilities. Electricity associated with 116 metered irrigation 
bores is included within buildings emissions. 
 
In 2019/20 the carbon footprint equated to 4,366tCO2-e (9% of the City’s total). 
 
Forecast 
 
Anticipated emissions are presented below: 
 
Figure 3: Building Facility Forecast Emissions 2020/21 to 2029/30 
 

 
Calculated using carbon accounting software from a third party 
 
Population growth is used as a proxy for emissions. 
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Carbon Mitigation Measures 

Existing Practices/Completed Initiatives 

These are summarised as follows: 

1. Finalisation of energy audits, and subsequent implementation of actions for AFAC (2016),
Armadale Arena (2016), the Depot (2016), Piara Waters Pavilion (2016) and the Champion Centre
(2014)

2. Solar panel installation at Armadale Arena, Armadale Fitness and Aquatic Centre (AFAC),
Main Administration Building and the Depot

3. Geothermal bore at AFAC for water heating

An energy audit of the Landfill Site is currently in progress, facilitated by Switch Your Thinking. 

The City is installing new solar systems at the Champion Centre (30kW) and Orchard House (160kW). 
The existing solar panels at AFAC are now under-sized, given facility upgrades. Consequently, a 500kW 
system is being installed. All systems will be commissioned by 31 December 2021, and funded by 
government stimulus packages. Collectively, these will produce an annual energy saving of 1,000MWh 
(circa $300,000), and reduce the carbon footprint by 700tCO2-e. 

City facilities are either ‘Contestable’ or ‘Non-Contestable’ electricity users. The former utilise in excess 
of 50 megawatt hours per annum, and a competitive quotation process is undertaken. The City has eleven 
contestable sites, accounting for 70% of electricity consumption, and 65% of total cost. 

Non-Contestable sites are supplied by Synergy, with no option for a competitive process. In this case, 
prices paid are mandated by the economic regulator. 

At the time of writing, the carbon footprint of the City’s Contestable sites is nil, as Council elected to 
procure 100% renewable power for the current contract. 

Energy efficiency projects will therefore not reduce the City’s carbon footprint for Contestable sites, but 
will result in electricity cost savings. For Non-Contestable sites, they also reduce the carbon footprint. 
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Opportunities/Results of Gap Analysis 

The WALGA Tool (Appendix 5) highlights potential opportunities for the City. 

1. Building Policy

The City does not have a policy position on standards associated with new or refurbished buildings. This 
would be of benefit, providing consistency across all facilities, and the deployment of energy efficient 
technology. 

Recommendation 9 Responsibility and Timescale 
Develop a Policy for Green Buildings Property Services Manager 

2021/22 

Budget Required $Nil 

2. Energy Efficiency

Solar installation at City facilities has been opportunistic, with efforts focused on sites demonstrating the 
most likely attractive payback periods. Installations have also been in response to specific grant 
opportunities. 

The City would benefit from a formal feasibility study, covering the top 20 energy using sites. Installation 
may then be prioritised, with ‘grant ready’ projects available. 

Recommendation 10 Responsibility and Timescale 
Complete a solar feasibility study for the City’s top 20 electricity 
using facilities 

Property Services Manager/ 
Manager Environmental Services 

2022/23 
Budget Required $50,000 

Energy audits at City facilities have also been opportunistic. A formal programme may be introduced, 
focusing on high consumption sites. 
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Recommendation 11 Responsibility and Timescale 
Complete energy audits for two City facilities per annum, 
focusing on the top 20 electricity consuming sites 

Property Services Manager/ 
Manager Environmental Services 

2022/23 
Budget Required $10,000 per annum 

3. Monitoring

The City deploys a carbon, energy and water monitoring system. Consumption reports are reviewed 
quarterly by a multi-disciplinary City team. This enables the identification of unusual trends and/or 
efficiency opportunities. 

Whilst the carbon component of the system is effective, and used for Council reporting purposes, there is 
an opportunity to upgrade electricity and water consumption components. 

‘Real-time’ monitoring, rather than retrospective review, enables a swift response to emerging issues (e.g. 
water leaks, energy spikes). It also enables a unified approach to the monitoring of solar PV production 
(currently measured through a number of disparate systems). The existing consultant contract expires in 
September 2021, at which point the City can consider alternatives. 

Recommendation 12 Responsibility and Timescale 
Progressively implement a real-time energy and water 
monitoring system, initially targeting high demand (top 
20) facilities.

Property Services Manager/ Manager Parks/ 
Manager Environmental Services 

2021/22 
Budget Required Already Funded in  

Environmental Services budget 

No additional budget allocation is required. 
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4. Energy Sharing

Tradit ionally, electricity has been supplied through a linear chain, incorporating generation, transmission, 
distribution and retail. 

This system is evident in the energy produced from solar panels. When power is generated, surplus to the 
requirements of the facility, it is exported to the grid. The facility owner derives no financial benefit. 

The South West Interconnected System has recently undergone a change, due to the enormous uptake of 
solar systems. The grid has transitioned from a linear model, to a network of generation and storage 
assets, including solar PV, battery storage, electric vehicles and metering devices. 

The governance and regulatory framework to support this advancement is in development. However, the 
potential exists for Local governments to share renewable energy between facilities, through ‘Micro-
Grids’ or ‘Virtual Power Plants’. This could, in theory, reduce operating costs and provide cheaper 
electricity. 

This matter is discussed in detail in Appendix 10 (Switch Your Thinking discussion paper presented to 
the South East Regional Energy Group). 

Recommendation 13 Responsibility and Timescale 
Switch Your Thinking remain abreast of regulatory developments, and 
through Council reporting, recommend implementation projects in the City of 
Armadale 

Switch Your Thinking 

Ongoing 

Budget Required $Nil 

5. Electricity Procurement

As discussed, the City’s Contestable sites are currently supplied by renewable power. This comes at a 
premium, at approximately 15% more expensive than traditional energy sources. 

WALGA are investigating the possibility of a bulk purchase of Renewable energy. This will take the form 
of a Power Purchase Arrangement, scheduled to commence April 2022. It is hoped that this will introduce 
economies of scale. 

The City has provided energy use profiles to WALGA, to assist in setting procurement volumes. 
Suppliers may then use this to determine pricing. 

A Memorandum of Understanding has also been signed by the City’s Chief Executive Officer, enabling 
participation in the quotation process. A chosen supplier will be selected by WALGA in October 2021. It 
is not compulsory for the CoA to accept the preferred supplier or pricing on offer. 

At this point, a report will be produced for Council to consider the commercial and environmental 
benefits of contracting with the preferred supplier. 

Recommendation 14 Responsibility and Timescale 
Produce a report to Council, providing a cost benefit 
analysis of the City entering into a contract with the 
WALGA preferred supplier 

Manager Environmental Services 

2021/22 

Budget Required $Nil 
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Fleet  
 
Context 
 
The City owns and maintains the following assets: 
 
Table 9: City of Armadale Fleet 

Type Number 
Light Fleet (e.g. cars) 131 
Light Plant  
(e.g. cement mixer) 

85 

Heavy Fleet  
(e.g. waste truck) 

40 

Heavy Plant (e.g. tractor) 13 
Other 1 
Total 270 

 
Forecast  
 
This is summarised as follows: 
 
Figure 4: Fleet Emissions 2020/21 to 2029/30 
 

 
Calculated using carbon accounting software from a third party 
 
Population growth forecasts are used as a proxy to estimate emissions. 
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Carbon Mitigation Measures 
 
Existing Practices/Completed Initiatives 
 
A report is currently in production, with the objective of recommending strategies to optimise operational 
fleet numbers. 
 
The Australian Renewable Energy Agency (ARENA) Future Fuels Fund addresses barriers to the 
implementation of new vehicle technologies. Funding of $16.5m is available to finance Battery Electric 
Vehicle (BEV) fast charging stations in capital cities and regional centres. 
 
Recently, Switch Your Thinking were approached by Synergy, CRC Future Battery Industries and the 
Gemtek Group, to identify potential suitable locations for installation in in the City. The Administration 
Building is ideally situated, close to both the Albany and South West Highways. 
 
An application for $120,000 was submitted to the Future Fuels Fund for a charger at the City’s 
Administration Building. Unfortunately, this was unsuccessful. The Switch Your Thinking team, 
however, will continue to monitor potential funding opportunities to deliver the project. 
 
Opportunities/Results of Gap Analysis 
 

1. Deployment of Electrical Vehicles 
 
Aside from one vehicle, the City’s fleet is fuelled by traditional sources. There is an opportunity for an 
ongoing evaluation of alternative technologies and the benefits they may introduce. These include, for 
example, electric or hydrogen powered vehicles. 
 

Recommendation 15 Responsibility and Timescale 
Develop options for improving the sustainability of 
the City’s fleet such as transitioning to electric or 
non-hydrocarbon vehicles 

Manager Assets  
 

2022/23 
Budget Required $Nil 
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Other Initiatives 

The benchmarking exercise has yielded a number of additional actions. 

1. Streetlights

Most street lights in Australia are owned and operated by Distribution Network Service Providers. In 
Western Australia, this is Western Power. 

There are 11,000 streetlights in the City, attracting a flat daily tariff. There is limited transparency over 
the components of this charge, particularly for electricity and maintenance costs. The City’s lighting stock 
consists of inefficient, antiquated technology and there are environmental issues associated with disposal 
(e.g. mercury vapour lights). 

The annual street lighting bill to the City is $2.2m, with no opportunity for contestability. Although not 
included in the City’s carbon footprint, street lights in Armadale generate emissions of 4,118tCO2-e. 

In 2020, a Street Lighting Working Group was formed by the Cities of Albany, Armadale, Canning, 
Cockburn and Melville. The purpose is to implement, in partnership with Western Power, bulk 
changeover projects to replace old lights with LED smart ready lighting. 

An indicative business case, provided by a third party consultant, was presented to Council in August 
2020. This highlighted that a changeover project will cost in the region of $6.4m. This will reduce the 
cost of street lighting by $1.1m per annum, with a payback period in the order of six years. The carbon 
footprint associated with street lights will be halved. 

The working group continues to liaise with Western Power to advance the project, and derive certainty 
over costs. 

Recommendation 16 Responsibility and Timescale 
When there is certainty over implementation costs and 
ongoing tariffs, provide a business case report to Council 
on a bulk changeover to LED street lights 

Manager Environmental Services 

Timescale Dependent on Western Power 

Budget Required Implications will be discussed in the report to 
Council 

A policy is currently in draft form, covering lighting standards in new development areas, and an 
approach to replacement lighting in older suburbs. This provides an additional opportunity to implement 
energy efficient lighting. 

Recommendation 17 Responsibility and Timescale 
Finalise, and present to Council, a Streetlighting Policy 
around the deployment of energy efficient lighting in the 
City 

Manager Engineering Design 

2021/22 

Budget Required $Nil 

The City owns and manages approximately 500 decorative lights. There is an opportunity to change these 
over to LED models. 
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Recommendation 18 Responsibility and Timescale 
Prepare a business case for the potential changeover of 
decorative lights to more energy efficient models 

Manager Engineering Design 

2021/22 

Budget Required $15,000 

2. Revolving Energy Fund

Council considered the possibility of a Revolving Energy Fund (REF) in 2002, and during the finalisation 
of the 2009 to 2012 Corporate Greenhouse Action Plan. 

Through 2009/10 budget deliberations, $100,000 was allocated as seed funding. The reserve was set up to 
fund energy audits and the implementation of energy efficiency measures. Init ial capital project costs 
were to be funded by the REF, and the account replenished by utility savings. This then provides funds 
for further re-investment. 

The REF is still in operation, used several years ago to fund solar panels for the Administration Centre, 
Armadale Arena, Depot and AFAC. The balance on the fund is now $235,000. 

There is an opportunity to clarify the rules around the mechanism of the Fund. Thus far, replenishment of 
the REF ends when the capital cost is fully recovered. This increases the utility budget, but does not 
encourage additional continuous improvement. Consequently, it is proposed to allocate annual cost savings 
to the REF in perpetuity, however this will require strategic direction from Council . The use of the REF 
should be captured in a formal policy. 

Recommendation 19 Responsibility and Timescale 
Develop a policy around the use of the Revolving Energy 
Fund 

Manager Environmental Services 

2023/24 

Budget Required $Nil 

3. Divestment

In 2015, Council considered a report on the City’s investment practices, focusing on projects funded by 
investing institutions. The merits of ‘Divestment’ were considered as part of this review. Divestment is 
the process of steering funds away from institutions supporting projects that involve the exploitation of 
fossil fuels. 

The report resulted in an amendment to Council policy FIN4 'Investments', and the accompanying 
Management Practice. The changes ensure that the City prioritises investments in institutions with a 
portfolio of 'green' investments. Qualifying criteria accompanied the changes, ensuring that ratepayer 
funds are also invested in a financially responsible manner, and only with appropriately rated institutions. 

The policy was last reviewed in 2018, and the relevant extracts were unchanged. There is a Monthly 
Financial Report to Council, highlighting the proportion of the City’s investments in ‘green’ and 
‘non green’ institutions. Hence, appropriate oversight is in place. 
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4. Sustainable Procurement Policy 

 
Appendix 5 highlights an opportunity to reduce Scope 3 carbon emissions, through the implementation of 
responsible purchasing practices. For example, when purchasing paper, the City may elect to procure only 
recycled material. Larger City purchases could be the focus of any guidelines or policy. Alternatively, it 
may be focused on large scale project implementation, to implement sustainable practices. 
 
The Switch Your Thinking Business Plan 2020/21 to 2024/25 includes an action to develop a Sustainable 
Purchasing Policy template for all partner Councils. This will provide guidance on the principles to be 
applied in the procurement process. 
 

Recommendation 20 Responsibility and Timescale 
In partnership with the Switch your Thinking team, 
investigate the feasibility of implementing a Sustainable 
Purchasing Policy, and develop appropriate City 
supporting documentation 

Switch Your Thinking 
 

2022/23 

Budget Required $Nil 
 

5. Staff Incentives 
 
It is becoming increasingly common for organisations to offer employee incentives to adopt more 
sustainable procurement practices. These include subsidies for staff to use public transport. It is possible 
that an incentive scheme could work effectively in the City, and in relation to a broad range of areas. 
 

Recommendation 21 Responsibility and Timescale 
Complete an investigation into possible incentives for 
employees to adopt sustainable practices. The study 
should cover options for behaviours that could be 
incentivised, in conjunction with the potential rewards 
offered 

Switch Your Thinking 
 

2022/23 

Budget Required $Nil 
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City of Armadale Targets 
The International community, Australian government and many State governments have 2030 targets for 
carbon abatement. It is appropriate that the City follow suit, enabling a transparent link between efforts on 
the micro and macro scale. A cost benefit analysis is required to determine which target the City should 
apply. 

Options 

Six potential targets have been considered, and the rationale documented. The results are summarised in 
Table 10. 

In five of the six options, a progressive or tapered approach is taken towards target achievement. Annual 
emissions are compared against an emissions reduction trajectory. To avoid double counting, the City’s 
actual emissions are not reflective of any flare abatement. 

The sixth option involves the City considering only emissions from Buildings and fleet, in accordance 
many WA Local Governments. 

A worst case scenario is applied when calculating the ‘emissions gap’, where it is assumed that no 
abatement activity is achieved in the City, and that Green power is not purchased (nil carbon footprint). 
This is considered prudent. 

In all scenarios, abatement activities are highly unlikely to meet the target. As a result, offsets will need to 
be purchased. 

The table highlights two options for the purchase of offsets; 1) Those allowable under the Climate Active 
Scheme (probably sourced from overseas); or 2) Australian Carbon Credit Units. The former come at a 
much lower price (estimated at $4 per tCO2-e compared to $18.50). 

For reference, income from the sale of surplus credits, credits generated over the last eighteen months of 
the project, and credits from the five-year extension are displayed at the top of the table. Costs associated 
with the Plan are also displayed. 

This enables all financial aspects to be considered holistically. In this sense, income may be used to fund 
the recommendations of this Plan ($145,000), and the purchase of offsets. The table therefore also 
displays residual income or net costs after the purchase of offsets. 
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Table 10: Target Options and the Price of Offsets 

Income/Cost Source $ 
Surplus Credits and the Final Project Period (18 months) 312,000 
Flaring Project Extension 667,000 
Actions in CGAP (145,000) 
Residual Income 834,000 

Target Rationale 
Income,  

Cost of Offsets  
and  

Residual Amounts/(Cost) 

$ 
CA Scheme 

$ 
ACCU’s 

$ 
1. Emissions at 2005
Levels by 2030 2005 is commonly used as a baseline year 

834,000 
(752,000) 

82,000 

834,000 
(3,478,000) 
(2,644,000) 

2. 28% Reduction on
2005 Levels by 2030 Aligned to Australian National target 

834,000 
(972,000) 
(138,000) 

834,000 
(4,497,000) 
(3,663,000) 

3. 45% Reduction on
2005 Levels by 2030

Based on IPCC publication 'Special Report 
'Special Report - Global Warming of 1.5 
Degrees C' states that ‘(to limit)…global 
warming to 1.5 degrees....Global net human-
caused emissions of carbon dioxide would 
need to fall by about 45% from 2010 levels 
by 2030, reaching 'net zero' by 2050 

834,000 
(1,106,000) 
(272,000) 

834,000 
(5,116,000) 
(4,282,000) 

4. 75% Reduction on
2005 Levels by 2030

Based on recommended Climate Council 
target 

834,000 
(1,342,000) 
(508,000) 

834,000 
(6,208,000) 
(5,374,000) 

5. Zero emissions by
2030 Elimination of the City’s carbon footprint 

834,000 
(1,539,000) 
(705,000) 

834,000 
(7,119,000) 
(6,285,000) 

6. Offset Buildings and
Fleet Only for 2020/21
to 2029/30

Many LGs with or without Landfill Sites 
only have targets in relation to Buildings and 
Fleet 

834,000 
(205,000) 
629,000 

834,000 
(947,000) 
(113,000) 

In all cases, it is clear that the costs of ACCU’s are price prohibitive. Hence, it is advantageous to the City 
to purchase offsets allowable under the Climate Active scheme. 

As highlighted above, a prudent approach has been taken. If Green power is purchased, this will mean a 
reduction in the carbon footprint over the 2020/21 to 2029/30 period of 45,000tCO2-e. This will reduce 
offset costs by $180,000 (Climate Active) or $710,000 (ACCU’s). 
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Limitations 

It should be noted that the financial analysis presented above is predicated on several assumptions. These 
have been ‘de-risked’ wherever possible, ensuring a conservative approach is taken; 

Table 11: Uncertainties Associated With Plan 

Broad Level Assumption Influence Explanation/Mitigation Strategy 
1. Future Waste Streams include
50,000t of Commercial Waste and
7,000t of MSW per annum, with
tip full by 2026/27

Impact on Waste 
Emissions if volumes 

change 

Emissions ‘tail off’ will 
change if the Landfill 
Site takes longer to fill 

Biennial review of waste streams and 
calculation of impact on carbon footprint/future 

offset liabilities 

2. Performance of Flare Impacts on Carbon 
Credit Income (through 

volumes) 

Lowest annual flaring volume to date used as a 
conservative estimate. Likely to be an ‘upside’ 
on volumes and, subject to impact of 1 above, 
the results of the proposed expansion of flaring 

infrastructure 
3. Spot Price of Carbon on the
Voluntary Market

Impacts on Carbon 
Credit Income (through 

price) 

Conservative estimate of $15.70 per tonne 
applied, although market rate is $18.50. 

Possibility of an ‘upside’, as prices likely to 
increase closer to 2030 

3. Price of Offsets Impacts on Cost of Plan Current market rate for Climate Active offsets 
is between $2.50 and $4 per tonne. Applied $4 

per tonne in calculations 

Residual risk is that this continues to rise (will 
be addressed through biennial forecasts – see 1 

above) 
4. Global Warming Potential
(GWP) of Methane

Adjustments influence 
calculated waste 

emissions and flaring 
quantities 

In 2020, the Clean Energy Regulator adjusted 
the GWP of methane from 25 to 28, as a result 
of studies concluded by the IPCC. Updates are 
periodically incorporated into the Solid Waste 
Calculator and the Methodology for Flaring 
projects. This impacts on the Waste carbon 

footprint and amounts flared 

Mitigation Strategy - Biennial review of waste 
streams and calculation of impact on carbon 

footprint 

Calculations have been based on the best information to hand, and provide a mechanism for the 
evaluation of the options. 
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Evaluation of Options 
 
Option 1 
 
Figure 5: Graph Highlighting 2005 Abatement Target 
 

 
 
This could be self-funded. The cost of offsets is $752,000 and $834,000 of income is available. 
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Option 2  
 
Figure 6: Graph Highlighting 28% Abatement Target 
 

 
 
This matches National efforts, and is not quite self-funded (offset cost is $972,000 against income of 
$834,000). Adopting this approach would require an injection of municipal funds ($138,000). 
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Option 3 
 
Figure 7: Graph Highlighting 45% Abatement Target 
 

 
Setting a 45% reduction target, in reference to 2005, will cost $1,106,000 in offsets. When compared to 
income, this results in a deficit of $272,000. 
  

0

10,000

20,000

30,000

40,000

50,000

60,000

70,000

2020/21 2021/22 2022/23 2023/24 2024/25 2025/26 2026/27 2027/28 2028/29 2029/30

Reduction of 45% on 2005 Emissions

Forecasted emissions Emissions Reduction Target



Technical Services Committee Meeting 82 ATTACHMENT 1.2.1 
COMMITTEE - 6 September 2021   
 

 

  

39 
 

Option 4 
 
Figure 8: Graph Highlighting 75% Abatement Target 
 

 
 
This matches the recommendations of the Climate Council. Offset cost is $1,342,000 against income of 
$835,000). Adopting this approach would require an injection of municipal funds. 
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Option 5 

Figure 9: Graph Highlighting Net Zero Emissions 

This would also require an allocation from municipal funds. The cost of offsets is $1,539,000, against 
income of $835,000. 

Option 5 

Emissions from Buildings and Fleet are highlighted above in Figures 3 and 4. These equate to 
51,175tCO2-e in the period 2020/21 to 2029/30. For these to be 100% offset, will cost $205,000 for 
Climate Active offsets and $947,000 for ACCUs. 
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Analysis 

It would be advantageous for income from the Flaring Project to fund the recommendations of the Plan 
($145,000). Residual income of $834,000 may be used to pursue an offsets strategy. 

Australian generated offsets are very expensive, and not a viable option. The focus must therefore be on 
units allowable under the Climate Active Scheme. 

For Options 2 (28% reduction on 2005 emissions), 3 (45% reduction), 4 (75% reduction) and 5 (net zero 
emissions), income of $835,000 does not cover the cost of offsets. A supplemental injection of municipal 
funds is required to purchase the requisite number of offsets. This injection ranges from $138,000 to 
$705,000. In this case, the total spend on offsets is significant, from $972,000 to $1,539,000. 

Option 1 (emissions at 2005 levels by 2030) is achievable, with $82,000 left over (total spend on offsets = 
$752,000). This is also the case for Option 6 (100% offset of buildings and fleet), $629,000 remaining 
(total spend on offsets = $205,000). 

Conclusion 

Options 1 to 5 require $752,000 to $1,539,000 to be spent on offsets. Of these targets, the Climate council 
of Australia purports that a 75% reduction on 2005 emissions (Option 4) is effective. It is also fiscally 
responsible, compared to an aspiration for net zero emissions. For option 4, offsets will cost $1,342,000, 
with a net cost after income of $508,000. 

However, once the offsets are purchased, there is very little additional benefit to the City, and these funds 
are likely to be channelled overseas. For this reason, this target is not recommended. 

Option 6 may assist in implementing a more balanced and beneficial approach. This enables the 
recommendations of the Plan to be funded, in conjunction with offsets for Buildings and Fleet. The 
remaining $629,000 may then be used for energy efficiency/carbon mitigation projects in the City. 

This approach may not eliminate as much carbon as the purchase of offsets, but the approach will still 
reduce the City’s footprint, assist in stimulating the local economy, and provide ongoing reductions in 
operating costs. As highlighted above, it is possible that a retrofit of LED streetlights may be feasible at 
some point in the near future. An injection of $629,000 would represent 10% of the capital cost. 

An approach to offsetting 100% of Building and Fleet emissions is above and beyond the aspirations of 
many Local Governments (see Appendix 2). Hence, through this approach, the City can consider itself a 
sector leader. 

Finally, in order to be consistent with State government, the City should also adopt a target of net zero 
emissions by 2050. By this time, the Landfill Site is anticipated to be long closed. Buildings and Fleet 
will dominate emissions. 
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Recommendation 22 Responsibility and Timescale 
Council adopt the following approach to carbon abatement: 

- A target to offset 100% offset Building and Fleet emissions
over the 2020/21 to 2029/30 period

- Fund the recommendations of this Plan from Flaring Project
income

- Allocate of residual income from the Flaring Project towards
energy efficiency/carbon mitigation projects

- A target of net zero emissions by 2050

N/A 

Budget Required Recommendation is ‘self-funded’ 

It is imperative that variables in the financial analysis are continuously monitored, and periodically 
updated financial forecasts prepared. This will provide an indication of funds available for energy 
efficiency projects, and also give assurance on the achievement of the objectives of this Plan. Updates can 
be provided through the Environmental Services biennial report to Council. 

Recommendation 23 Responsibility and Timescale 
Provide an analysis to Council as part of the biennial Environmental Services 
report on the financial impact of achieving the carbon abatement target. This 
should cover: 

- The results of updated modelling from the Solid Waste Calculator,
which is influenced by the type and quantities of waste received and
forecast for the Landfill Site

- Flare performance
- The spot price of Australian Carbon Credit Units, facilitating forecast

income calculations
- Purchase price of offsets under the Climate Active scheme

Manager Environmental 
Services  

Budget Required $Nil 

Carbon Neutrality 

The recommended target means that the City does not have the option of becoming ‘Carbon Neutral’ 
under the Climate Active Scheme. This requires net zero emissions. 

However, this may be something that is considered at some point in the future. Key features of this 
scheme include: 

- Base year is set for carbon emissions, enabling a comparison over time
- Requirement to demonstrate emissions reduction in priority over offsetting
- The consideration of Scope 3, as well as Scope 1 and 2 emissions
- Application for a Federal Government license every two years (Certification cost of $15,000).

Supporting consultant costs are estimated at $20,000 to complete the application, and $30,000 for
it to be audited (total cost every two years = $50,000)

- Report publicly on emission status and reduction activities

Hence, these costs will need to be considered at the appropriate time. 



Technical Services Committee Meeting 86 ATTACHMENT 1.2.1 
COMMITTEE - 6 September 2021   
 

 

  

43 
 

Budget Allocation Process 
 
The City requires a mechanism to accumulate funds for the purchase of offsets and energy efficiency 
projects. An effective way to achieve this is through the creation of a Carbon Reserve. Appendix 12 
highlights the cash flows associated with this Plan. 
 
In most years, there will be a net transfer of funds into the reserve. In others, transfers out are required, to 
fund the recommendations of the Plan. However, the reserve will always be cash positive, due to the 
initial influx of income in 2021/22, followed by regular deposits. 
 
Rather than waiting till the end of the CGAP, it may advantageous to purchase offsets in increments, 
depending on their price. In this scenario, Council approval will be required to access the reserve. 
 

Recommendation 24 Responsibility and Timescale 
Council approve the creation of a Carbon Reserve, for the purpose of 
ring-fencing carbon credit income, purchasing carbon offsets and 
funding the recommendations of the Corporate Greenhouse Action 
Plan 2020/21 to 2029/30 

Executive Manager Corporate Services 
 

2021/22 

Budget Required $Nil 
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Summary of Recommendations 
 

Recommendation  Responsibility/Timescale/ 
Budget Implications 

1. Provide a report to Council, proposing an approach to the development 
of a Climate Change Declaration and Climate Emergency Declaration 

Manager Environmental Services 
 

2022/23 - $Nil 
2. Report to Council, proposing an approach to the production of a 
Climate Change Adaptation Management Plan and/or Strategy 

Manager Environmental Services 
 

2022/23 -$Nil 
3. Irrespective of the results of the WALGA review, Council endorse the 
approach of not accounting for carbon emissions associated with 
household waste diverted to the Waste to Energy Facility 

N/A 
 
 

4. Implement the continued expansion of infrastructure associated with the 
Flaring Project, enabling continued carbon abatement at the site 

Manager Waste Services 
 

Ongoing - Already Funded in 
Waste Services Budget 

5. The Climate Solutions Fund contract with the Federal Government is to 
be completed early, through the provision of the total amount of 
contracted carbon credits 

Manager Environmental Services/ 
Executive Director Technical 

Services 
 

2021/22 - $Nil 
6. Council authorise the sale to the Voluntary Market of surplus carbon 
credits (7,094tCO2-e), and those generated in the period 20 June 2020 to 
13 December 2021 

Manager Environmental Services 
 

2021/22 - $ - See Table 6 
7. Council authorise an application to the Federal government, seeking an 
extension to the life of the Flaring Project by a further five years 

Manager Environmental Services 
 

2021/22 - $Nil 
8. Council endorse the principle of selling carbon credits for the extension 
period on the Voluntary Market 

N/A 
 

$ - See Table 8 
9. Develop a Policy for Green Buildings Property Services Manager 

  
2021/22 - $Nil 

10. Complete a solar feasibility study for the City’s top 20 electricity using 
facilities 

Property Services Manager/ 
Manager Environmental Services 

 
2022/23 - $50,000 

11. Complete energy audits for two City facilities per annum, focusing on 
the top 20 electricity consuming sites 

Property Services Manager/ 
Manager Environmental Services 

 
2022/23 - $10,000 per annum 

12. Progressively implement a real-time energy and water monitoring 
system, initially targeting high demand (top 20) facilities 

Property Services Manager/ 
Manager Parks/ 

Manager Environmental Services 
 

2021/22 - Already Funded in 
Environmental Services Budget 

13. Switch Your Thinking remain abreast of regulatory developments, and 
through Council reporting, recommend implementation projects in the 
City of Armadale 

Switch Your Thinking 
 

Ongoing - $Nil 
14. Produce a report to Council, providing a cost benefit analysis of the 
City entering into a contract with the WALGA preferred supplier 

Manager Environmental Services 
 

2021/22 - $Nil 
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Recommendation Responsibility/Timescale/ 
Budget Implications 

15. Develop options for improving the sustainability of the City’s
fleet such as transitioning to electric or non-hydrocarbon vehicles

Manager Assets 

2022/23 - $Nil 
16. When there is certainty over implementation costs and ongoing tariffs,
provide a business case report to Council on a bulk changeover to LED
street lights

Manager Environmental Services 

Timescale Dependent on Western 
Power 

17. Finalise, and present to Council, a Streetlighting Policy around the
deployment of energy efficient lighting in the City

Manager Engineering Design 

2021/22 - $Nil 
18. Prepare a business case for the potential changeover of decorative
lights to more energy efficient models

Manager Engineering Design 

2021/22 - $15,000 
19. Develop a policy around the use of the Revolving Energy Fund Manager Environmental Services 

2023/24 - $Nil 
20. In partnership with the Switch your Thinking team, investigate the
feasibility of implementing a Sustainable Purchasing Policy, and develop
appropriate City supporting documentation

Switch Your Thinking 

2022/23 - $Nil 
21. Complete an investigation into possible incentives for employees to
adopt sustainable practices. The study should cover options for behaviours
that could be incentivised, in conjunction with the potential rewards
offered

Switch Your Thinking 

2022/23 - $Nil 

22. Council adopt the following approach to carbon abatement:

- A target to offset 100% offset Building and Fleet emissions over
the 2020/21 to 2029/30 period

- Fund the recommendations of this Plan from Flaring Project
income

- Allocate of residual income from the Flaring Project towards
energy efficiency/carbon mitigation projects

- A target of net zero emissions by 2050

N/A 

Recommendation is 
‘self-funded’ 

23. Provide an analysis to Council as part of the biennial Environmental
Services report on the financial impact of achieving the carbon abatement
target. This should cover:

- The results of updated modelling from the Solid Waste Calculator,
which is influenced by the type and quantities of waste received
and forecast for the Landfill Site

- Flare performance
- The spot price of Australian Carbon Credit Units, facilitating

forecast income calculations
- Purchase price of offsets under the Climate Active scheme

N/A 

24. Council approve the creation of a Carbon Reserve, for the purpose of
ring-fencing carbon credit income, purchasing carbon offsets and funding
the recommendations of the Corporate Greenhouse Action Plan 2020/21 to
2029/30.

Executive Manager Corporate 
Services 

2021/22 
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Conclusion 
This Plan is proposed to be implemented until 2029/30, in alignment with Australian targets under the 
Paris Agreement. 

The approach is broadly consistent with that of the previous CGAP. There are recommended abatement 
activities within the City’s waste, building and fleet portfolios. An overall objective has been set to offset 
the carbon footprint of Buildings and Fleet for the period of the Plan. A Net Zero Emissions target is 
recommended for the year 2050. 

In order to meet the 2029/30 target, abatement activities will need to be supplemented by the purchase of 
offsets. The City is in a fortuitous position, the Flaring Project able to be extended by a further five years. 
This is forecast to provide $834,000 of additional income, after compliance costs. This is able to fund the 
actions of this Plan ($145,000), and the purchase of offsets ($205.000). A surplus of $629,000 is forecast 
to remain, and proposed to be allocated to energy efficiency/carbon mitigation projects. 

Finally, the Plan recommends strategic document production, including policy positions around Climate 
Change Adaptation and standards associated with new and upgraded buildings. 
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Appendix 1: International Government Targets 
Country Approach 
India 2030 Unconditional Target: 33 to 35% below 2005 in carbon emissions relative to 

Gross Domestic Product by 2030 (‘emissions intensity’ approach) 

2030 Conditional Target: Non -fossil share cumulative power generation capacity 
by 40% by 2030 

Long Term Goal: Per capita emissions never to exceed those of developed countries 
Australia 2030 Unconditional Target: 26-28% below 2005 by 2030 

Long Term Goal: None 
European Union 2030 Unconditional Target: At least 40% below 1990 levels by 2030 

Long Term Goal: 91 to 94% below 1990 levels by 2050 (excluding LULUCF, but 
including carbon removal) 

United Kingdom 2030 Unconditional Target: 40% below 1990 by 2030, incl. LULUCF 

Long Term Goal: Net zero GHG emissions by 2050 
Canada 2030 Unconditional Target: 30% below 2005 by 2030, excl. LULUCF 

Long Term Goal: 80% below 2005 levels by 2050 
(65% below 2005 levels excl. LULUCF) 

New Zealand 2030 Unconditional Targets: 30% below 2005 by 2030 

Long Term Goal: Net zero emissions on all GHG emissions, excluding methane 
emissions from agriculture and waste sectors. 24 to 47% below 2017 by 2050 for 
methane emissions from agriculture and waste sectors 

Brazil 2030 Unconditional Targets: 1.3 GtCO2e (GWP100; IPCC SAR) by 2025 incl. 
LULUCF. Absolute target of 1.3GtCO2-e by 2025 

Long term Goal: Strive for a transition towards energy systems based on renewable 
sources and decarbonisation of the global economy, by the end of the century 

Norway 2030 Unconditional Target: At least 50% and towards 55 below 1990 by 2030 

Long Term Goals: Low carbon society 2050 
Reduction in GHG emissions by 80%-95% from 1990 reference 

China 2030 Unconditional Target: 
Peak CO2-e emissions by 2030 at the latest 
Non-fossil fuel share: 20% in 2030 
Forest stock – Increase of 4.5 bnm3 by 2030 relative to 2005 
Emissions intensity (carbon relative to GDP) – 60 to 65% below 2005 levels by 2030 

Long Term Goal: Carbon Neutrality by 2060l 
United States 2030 Unconditional Target: 26 to 28% below 2005 by 2025, incl. LULUCF 

Long Term Goal: 80% below 2005 levels by 2050 incl. LULUCF 
Russian Federation 2030 Unconditional Targets: 25to 30% below 1990 by 2030, incl. LULUCF 

Long Term Goal: None 
Ukraine 2030 Unconditional Targets 

At least 40% below 1990 level incl. LULICF by 2030 

Long Term Goals: 50% below 1990 by 2050 
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Appendix 2: WA Local Government Initiatives 

Local 
Government 

Landfill Operated 
by Council? 

Corporate 
Greenhouse 
Strategy? 

Measure and 
Track 
emissions? 

Emissions Targe Key measures 

City of 
Cockburn 

Yes - diverting waste 
to WTEF by 2022 

Yes - Climate Change 
Strategy 2020-2030 Yes Net zero emissions by 2030 

Transfer of waste to WTEF; Transition 
to renewable energy providers; fleet to 
transfer to EV's; LED Streetlighting 

City of 
Rockingham Yes Sustainability Strategy 

- 2020 No None 
Methane capture at landfill; Solar PV 
on buildings; offset vehicle (fleet) 
emissions; LED Streetlighting 

City of 
Canning Yes 

No - Climate Action 
Plan currently in 
development 

No None LED Streetlighting; geothermal 
energy; solar PV panels on key assets 

City of 
Mandurah 

Yes - diverting waste 
to WTEF by 2022 No No None 

Transfer of waste to WTEF; Solar PV 
on buildings; LED bulb replacement 
on buildings 

City of 
Gosnells No No Yes None Unable to find information 

City of Stirling No (transfer and 
recycling centre) 

Draft Sustainable 
Energy Action Plan No 

Reduce corporate carbon 
emissions by 70% by 2030 
(not inclusive of 
landfill/waste emissions) 

LED lighting in City assets; Solar PV 
installations; power purchase 
agreement to source 100% renewable 
energy by 2030 
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Local 
Government 

Landfill Operated 
by Council? 

Corporate 
Greenhouse 
Strategy? 

Measure and 
Track 
emissions? 

Emissions Targe Key measures 

Town of 
Kwinana No 

Climate Change 
Mitigation and 
Adaptation plan 2015-
2020 

Yes 
Yes - reduce carbon dioxide 
equivalent emissions by 10% 
below 2009/10 levels by 2020 

Solar PV installation on key assets, 
energy efficient lighting upgrades, 
adopt energy efficiency measures, 
community awareness raising 

City of 
Kalamunda 

Yes - Walliston 
Transfer Station No No None Community awareness 

City of 
Melville No No Yes 

48% emission reduction on 
2005-2006 levels from its 
own facilities and operations 
by 2025 

Solar PV installation, LED light 
replacement, staff education 

City of Swan No No No None 
Energy efficient alternatives, energy 
audits, fleet upgrades for more fuel 
efficient alternatives 

Town of 
Victoria Park 

No - but landfill 
emissions are 
included in their 
carbon accounting 

No - developing a 
Climate Emergency 
Plan 

Yes  Zero Carbon emissions by 
2030 

Achieve at least 40% emissions 
reduction through direct action (i.e.not 
through carbon offsets) 
Support the community and businesses 
in working towards their own zero-
carbon target 
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Appendix 3: City Emissions in 2004/05 

Emissions Component Tonnes of Carbon Dioxide Equivalent 
(tCO2-e) 

Gross Waste Emissions 34,3451 

Amounts Flared 0

Net Waste Emissions 34,345 

Buildings 1,3322 

Fleet 1052

Total 35,782 
1 Calculated using the Federal government Solid Waste Calculator 
2 Extrapolated from Average fleet emissions (between 2014 to 2021) and scaled down to reflect difference 
in population in 2005 (no records for 2005) 
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Appendix 4: Operational Control Scorecard for 
Streetlights 

Policy 

Policy 
Score 
(0-30) LGA Western Power 

O
pe

ra
tin

g 
Po

lic
ie

s 

Responsibility for provision of lighting services (ERA 
governed) 20 20 0 
Authority to commission lighting 30 0 30 
Specification of road type 
(and therefore lighting requirements) 20 20 0 
Design of lighting 30 30 0 
Approval of lighting design 30 30 0 
Establishment of lighting options 20 20 0 
Lamp selection 30 20 10 
Luminaire selection 30 20 10 
Pole selection 10 20 10 
Installation of lighting 30 15 15 
Establishment of operating hours 30 NA NA 
Meeting operation hours 30 NA NA 
Responsibility for paying electricity bills 30 30 0 
Establishment of maintenance schedule 30 0 30 
Maintenance of luminaires 30 0 30 
Replacement of lamps 30 0 30 
TOTAL 430 225 165 

En
vi

ro
nm

en
t 

Po
lic

ie
s 

Efficiency of lighting 20 20 0 
GreenPower purchase 10 20 0 

Environment management system (e.g. ISO14001) 30 15 15 
TOTAL 60 55 15 

O
H

&
S 

Po
lic

ie
s 

Provision of safety equipment 20 0 20 
Establishment of personnel safety requirements 
during installation 20 10 10 
Implementation of personnel safety requirements 
during installation 20 10 10 
Establishment of personnel safety requirements 
during maintenance 20 0 20 
Implementation of personnel safety requirements 
during maintenance 20 0 20 
Road traffic safety 30 15 15 
Safe globe disposal 30 0 30 
OHS Systems & Processes 30 0 30 
TOTAL 190 35 155 
OPERATIONAL CONTROL TOTAL 680 315 335 
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Appendix 5: WALGA Tool - Gap 
Analysis/Opportunities 
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Appendix 6: City of Armadale Climate Change 
Declaration 
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Appendix 7: Assumptions Underpinning Forecasts 
Data Set Description Assumptions 

City Building and 
Fleet Emissions 

In order to determine the likely emissions footprint of the City’s buildings and fleet historical emissions are 
considered against trends in population growth. The assumption being that as the City’s population increases, 
so will the need for additional community buildings/facilities and increased use of these assets Plus increased 
workforce and resources required to support this growing population and asset base 

Population growth forecasts are taken from Forecast.id.com.au which is used by the City and other Local 
Governments to help understand population changes to inform infrastructure spend and other community 
related decision making. The data provided by Forecast.id.com.au is illustrated below: 

1. Forecast emissions from buildings and fleet have been calculated to increase at
the same rate as population growth

2. Population growth data has been taken from ‘Forecast.id.com.au’ which is
considered the most accurate predictor of population growth related to Local
Government areas

Waste Inputs 

(Waste Volume - 
Appendix 7)   

One of the important changes that will affect waste going into the City’s landfill is the fact the City entered 
into a contract to send municipal waste to a commercial Waste to Energy Facility (WTEF) offsite. Given the 
landfill still has capacity to accept waste, it was decided that for the interim the City would generate an income 
by accepting commercial waste. Therefore while it will be the responsibility of the commercial operators of 
the WTEF to account for any emissions generated at that facility (including the City’s municipal waste), the 
City will still be accepting waste into our landfill and will therefore account for any emissions generated. 

The estimated tonnages which were provided by the City’s waste team for post 2022 were input into a ‘Lead 
Schedule’ which analyses all the raw waste data provided by the landfill and sorts this into specific waste 
categories (refer to Appendix 7). The total waste input and volumes associated with the different categories are 
then input into the Federal Government’s Solid Waste Calculator, which uses complex calculations to 
determine the emissions generated based on the volume of waste and the waste types, including legacy 
emissions (emissions generated in previous years). Therefore, assuming the estimated waste tonnages that the 
landfill will accept from 2020 to 2030 is accurate then the forecasted emissions profile should be correct. 
However despite best efforts to predict future inputs into the landfill, there are a number of influencing 
variables. 

Forecasted waste inputs for each year based on the following assumptions: 
2020/21: 

1. Accepting waste as per normal operations (transfer of waste to WTEF not
scheduled until mid- 2022)

2. Total waste collected = average of total waste collected for last 11 years (since
2009/10)

3. Commercial and industrial (C&I) = average of C&I for last 11 years (since
2009/10) plus 6,000 tonnes to reflect commencement of C&I contract on Jan
2021 (12,000 tonnes per FY contracted)

4. Trailer waste = Average of trailer waste volumes across last 11 years (since
2009/10)

5. Municipal Solid Waste (MSW) = Average of MSW volumes across last 11
years (since 2009/10)

6. C&D = Average of C&D volumes across last 11 years (since 2009/10)

2021/22: 
1. Currently contracted to move waste to WTEF in Jan 2022, but estimates

assume this will commence 1st July 2022 in case of delays)
2. Total waste collected = average of total waste collected for 11 years prior to

2020/21 (since 2009/10)
3. C&I = average of C&I for last 11 years (since 2009/10) plus 15,000 tonnes to

reflect C&I contract (15,000 tonnes is an estimate provided by waste team)
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Data Set Description Assumptions 

4. Trailer waste = Average of trailer waste volumes across 11 years prior to
2020/21 (since 2009/10)

5. MSW = Average of MSW volumes across 11 years prior to 2020/21 (since
2009/10)

6. C&D = Average of C&D volumes across 11 years prior to 2020/21 (since
2009/10)

2022/23,to 2029/30: 
1. All MSW and trailer waste now diverted to WTEF
2. C&I now at 50,000 tonnes per annum up to end of 2027 on advice from waste

team
3. Landfill facility to close from 2028 onwards (no waste inputs)
4. No other waste deposited in City landfill apart from recycling and

greenwaste(non-emission sources)
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Appendix 8: Waste Volume Forecast and Solid Waste Calculator Output 
Year Reference 2020-21 2021-22 2022-23 2023-24 2024-25 2025-26 2026-27 2027-28 2028-29 2029-30 
WASTE            

Total waste collected  79,426 79,426 57,000 57,000 57,000 57,000 57,000 0 0 0 
Total g/waste recycled G           
Cleanfill for capping CAP           
C&D waste stored for 
recycling 

CD 
Recycled           

NGERS - Total Deposited            
Trailer Waste            

Trailer Waste T 
      

10,143  
      

10,143  - - - - - - - - 
Municipal Solid Waste            
MSW MSW           
plus 30% trailer waste -           
Revised MSW - 30,015 30,015 7,000 7,000 7,000 7,000 7,000 0 0 0 
Commercial and Industrial             
Commercial and Industrial CI 8,914 17,914 50,000 50,000 50,000 50,000  50,000  0 0 0 
Construction and Demolition           
Construction and Demolition CD           
plus 70% of trailer waste -           
Revised Commercial and 
Industrial Waste - 11,272 11,272 -        

            
TOTAL Deposited - 50,201 59,201 57,000 57,000 57,000 57,000 57,000 0 0 0 
Notes            
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Year Reference 2020-21 2021-22 2022-23 2023-24 2024-25 2025-26 2026-27 2027-28 2028-29 2029-30 
1. Total amount of waste accepted at the weighbridge  
2. Greenwaste entering the facility as per the weighbridge    
3. Inert Material for capping of the landfill, as per weighbridge.   
4. Construction and demolition waste separated and stored on site in readiness for selling amount stored reaches a certain level and when market prices are favourable). 
Again, this is as per the weighbridge and is the amount received at site. 

            
% composition            
MSW  60% 51% 12% 12% 12% 12% 12% - - - 
C&I  18% 30% 88% 88% 88% 88% 88% - - - 
C&D  22% 19% 0% 0% 0% 0% 0% - - - 



Technical Services Committee Meeting 101 ATTACHMENT 1.2.1 
COMMITTEE - 6 September 2021   
 

 

 

58 
 

Year Gross Waste Input  
(from Lead schedule above) Flare Inputs (not applicable) Emission 

Output 
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Appendix 9: Flaring Project Approach 
 
The City has the option of extending the term of project accreditation, under the Climate 
Solutions Fund, beyond December 2021 for a further five years. This will result in a total 
life span of twelve and a half years. 
 
There are three possible approaches in the treatment of the project: 
 

1. Extend the project, and sell City generated ACCU’s on the voluntary market 
2. Extend the project, but do not sell City generated ACCU’s and surrender these to 

the Federal government 
3. Do not extend the project, and account for flare abatement in-house 

The benefits of selling credits on the voluntary market, as opposed to entering into a new 
Federal contract, are discussed in the main body of the report. In summary, selling on the 
voluntary market, ensures that the City avoids any risk in relation to contract delivery. 
 
Compliance activities follow the extension the project, irrespective of whether the City 
sells credits. These include audit inspections, providing assurance to the Clean Energy 
Regulator that carbon abatement is appropriately calculated. 
 
The implications of each option are considered below. 
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1. Extend the Project – Sell ACCU’s on the Voluntary Market 

A summary of implications is provided below. 
 

Income Costs Net Financial Impact 
– Positive/(Negative) Other Aspects 

Sale of 
ACCU’s: 
 
5 years x 
9,833tCO2-e 
x $15.71 =  
 
$771,890 

Compliance 
Costs2 (Three 
Offsets Reports, 
Two Audits): 
(3 x $15,0003) + 
(2 x $30,0003) =  
 
$105,000 

$666,890 Staff time for compliance activities 
(Offsets Reports and Audits 
 
Potential for broker’s fees in the 
sale of ACCU’s 
 
Funds generated are available for 
other City initiatives, including the 
purchase of offsets under the 
Climate Active Program to cover 
the wider City of Armadale carbon 
footprint. Therefore, any carbon 
mitigation targets may be achieved 

1 15% contingency deducted off the current spot rate ($18.50) of carbon. Spot rate may vary over time.  
2 Offset Reports and Audits are mandatory if the project is extended.  
3 Based on amounts paid over the last six years.  
 
As highlighted above, in pure financial terms, there is a benefit to the City in adopting this 
approach.  
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2. Extend the project – Do not sell City generated ACCU’s and surrender these
to the Federal government

In this instance, there is no revenue from the sale of carbon credits. 

Income Costs Net Financial Impact 
– Positive/(Negative) Other Aspects 

Sale of 
ACCU’s: 

$Nil 

Compliance Costs 
(Three Offsets 
Reports, Two 
Audits): 
(3 x $15,000) + (2 
x $30,000) =  

$105,000 

($105,000) Staff time for compliance 
activities (Offsets Reports 
and Audits) 

Opportunity for positive 
‘PR’ 

Funds for carbon offsetting 
for the achievement of 
targets will need to be 100% 
funded from municipal 
funds 

This produces a negative swing of $771,890, in comparison to Option 1. 
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3. Do not extend the project – Account for flare abatement in house 

For this option, there are no external revenues or costs. 
 
Income Costs Net Financial Impact – 

Positive/(Negative)  
Other Aspects 

$Nil $Nil $Nil Staff time for internal calculations and 
reporting 
 
Funds for carbon offsetting for the 
achievement of targets will need to be 
100% funded from municipal funds 

 
This approach is financially neutral, and is preferable to Option 2. 
 
Conclusion 
 
If a fiscally responsible approach, in conjunction with meeting carbon targets, are the 
primary drivers of the approach, the options may be listed in the following order of 
preference: 
 

- Option 1: Extend the project, selling City generated ACCU’s on the voluntary 
market 

- Option 3: Do not extend the project and account for the abatement in-house 
(neutral cash flow and low impact on staff resources) 

- Option 2: Extend the project, cancelling/surrendering ACCU’s to the Federal 
government (negative cash flow of $105,000 and significant impact on staff 
resources – although potential reputational benefits) 

Option 1 also provides the opportunity for financial benefits to be deployed elsewhere in 
the City to the benefit of the community, and also partially offset the wider carbon 
footprint of the City. 
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Appendix 10: Switch Your Thinking Energy Sharing 
Report 
 
Introduction  
 
Traditionally, electricity has been supplied to consumers through a linear supply chain of 
generation, transmission, distribution and retail of electricity with a regulatory system that 
is designed to facilitate this. 
 
The South West Interconnected System (SWIS) has undergone an unprecedented 
transition in the way electricity is supplied and used with an enormous up take in rooftop 
solar photovoltaic systems. Large-scale renewable generators are also supplying an 
increasing amount of our electricity needs. The grid has moved from a linear chain of 
supply to a network of connected generation and storage assets, or Distributed Energy 
Resources. Distributed Energy Resources include solar PV, battery storage, electric 
vehicles, appliances and metering devices. These coordinated Distributed Energy 
Resources can ultimately supply power in a cheaper, cleaner and more reliable way1 
 
An essential part of this transition is the ability to share renewable energy between 
facilities so unused power from one facility can be used by another. This can be done in a 
variety of ways including microgrids, virtual power plants, power purchase agreements 
and energy trading. There are many different permutations of these approaches depending 
on the physical location, proponent and regulatory environment. Some examples allow for 
small scale generators (such as a building with solar panels) to sell their electricity. 
 
There is the potential for Local Government to participate in this new energy distribution 
framework either within their own facilities, in partnership with the community or 
participating in State Government coordinated projects. Such projects could, in theory, 
reduce the local government’s operating costs or provide cheaper electricity for their 
ratepayers. This document outlines the current situation with regards to energy sharing 
projects in WA and opportunities for Switch your thinking or the SEREG member 
councils. 
 
Types of energy sharing 
 
Electrically-connected microgrid 
A microgrid is a subset of the broader electricity network with all the necessary components 
to operate independently. A microgrid can operate while connected to the grid however, 
importantly it can break off and operate on its own using local energy generation. It can be 
powered by renewable or non-renewable forms of energy or a combination of both. 
  

                                                
1 https://www.brighterenergyfuture.wa.gov.au/ 
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A microgrid has a monitoring and control platform used to coordinate the supply and 
demand of the customers connected to the microgrid. A renewable microgrid uses this 
platform to aggregate and optimise the Distributed Energy Resources delivering power 
where it is needed and storing excess power in batteries to be used later. 

A microgrid can range in size from one building to whole sections of a town (sometimes 
the terms ‘nanogrids’ and ‘macrogrids’ will be used to refer to smaller- and larger-scale 
microgrids). “Mini-grids”, which are not connected to a larger grid at all, have been in 
operation for a long time outside of the SWIS (Horizon Power operates 37). These mostly 
use diesel fuel for generation, with increasing numbers of solar PV and diesel hybrid 
generation systems. 

Microgrids are now beginning to become established within the SWIS as well particularly 
in fringe of grid areas. Western Power operates WA’s largest microgrid in Kalbarri which 
is powered by a wind farm and rooftop solar PV. Energy is stored in a 4.5MWh battery. 
Development WA have also recently established a consortium which will operate a grid-
connected microgrid at Peel Business Park, an industrial and agri-business precinct. 

Microgrids don’t rely on long transmission lines so they can reduce transmission losses 
and improve reliability when power lines are affected by weather events and bushfire. 
They can also improve grid power supply issues related to the increased use of solar 
power. 

Grid parallel mode microgrid 

In partnership with Murdoch University, the City of Melville ran a two-year project (Oct 
2018 to Oct 2020), that aimed to provide a reliable monitoring system to improve energy 
and water efficiency2. It is also the first step in having the data required to successfully 
share electricity between their own facilities. 

Using this data, the City of Melville attempted to work with their existing energy retailer 
to allow net generation and consumption of solar across 14 buildings. These buildings are 
not electrically connected but net generation and consumption billing would mean that the 
excess electricity generated by (for example) a community facility on the weekend would 
in effect be powering their aquatic centre which requires the additional energy on the 
weekends rather than being exported to the grid for free. To date they have not been able 
to establish this arrangement with their retailer. 

In this case this arrangement has been called a “grid parallel mode” microgrid as the 
facilities are not directly electrically connected rather energy would be traded across one 
organisation’s multiple facilities. 

The City of Melville intends to run a public seminar on the results of this project in the 
coming months. 

2 https://arnowa.com/melville-smart-grid-project/ 
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Virtual power plant 

A Virtual Power Plant (VPP) is a ‘power plant’ made up of distributed energy resources 
e.g. batteries, appliances, solar PV and smart meters, working together and
communicating with each other via a cloud based software aggregator. The aggregator
can act on the member’s behalf trading energy in the wholesale market which individuals
could not gain access to.

The distributed energy resources participating in the VPP are not directly electrically 
connected, but virtually connected via the cloud and could be owned by different 
organisations who participate via a third party aggregator organisation. The Distributed 
Energy Resources participating in the VPP need to be grid-connected. 

In comparison to microgrids, VPPs can cover a wider area and are flexible enough to 
expand or contract the area in which they operate, depending on market conditions. 

Powerbanks 

The Western Power community energy project, the PowerBank Trial, includes utility-
scale batteries, owned and maintained by Western Power, integrated into an already-
established major metropolitan electricity network. Western Power has installed 
infrastructure at multiple locations across Perth metro area, including Southern River. 
Phase 3 of the community battery trial was announced on the 10th of February with the 
only additional batteries in the SEREG region being located in Southern River3. 

The Powerbanks operate as a VPP. Customers export excess solar energy during the day 
to the Powerbank and can draw it back out later in that 24 hour period. It does not allow 
peer to peer trading between dwellings in the trial. 

Peer to Peer trading 

Western Power and Curtin University are trialling a shared energy model through a solar-
powered microgrid, battery storage system and peer to peer trading through Power 
Ledger4. Power Ledger is a blockchain enabled software platform for trading renewable 
energy and environmental commodities. 

Unlike a centralised record keeping system, blockchain-enabled ledgers are decentralised. 
This means market transactions are recorded across multiple locations at the same time, 
creating multiple copies and offering protection from targeted cyber-attacks. 

The project is located in White Gum Valley development, Fremantle and includes 80 co-
located dwellings. Residents are able to trade between the co-located dwellings only. 

3 https://www.westernpower.com.au/our-energy-evolution/projects-and-trials/powerbank-community-battery-storage/ 
4 https://westernpower.com.au/community/news-opinion/sharing-energy-in-white-gum-valley/
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A second, very similar project, was undertaken by the same partnership at ReNeW Nexus, 
also in Fremantle. The main difference between the White Gum Valley project and 
ReNeW Nexus is that Nexus residents in the trial are able to set their own rates for the 
electricity they want to buy or sell. 5 
 
Current requirements to become an energy retailer 
 
An aggregator is a party which facilitates the grouping of Distributed Energy Resources to 
act as a single entity when engaging in power system markets (both wholesale and retail) 
or selling services to the system operator. 
 
Currently it is possible to offer these services by applying for a licence or exemption 
under the Electricity Industry Act 2004 (the Act). This is a costly and involved process. 
 
A review is underway to identify a regulatory framework that facilitates businesses 
providing innovative behind-the-meter electricity services, including microgrids and 
VPPs, while ensuring that adequate consumer protections are available for consumers of 
those services. The Act is currently being amended to accommodate alternative electricity 
service provision to small use customers. The proposed timeframe for the Act appearing 
before WA Parliament is January 2022. 
 
New businesses entering the market will only be able to supply small-scale consumers 
and not industry. There are costs incurred including a set-up fee of $5000 - $7000 
(estimated), an annual licence ($2400 - $3400), a standing charge to the ERA to support 
the Energy and Water Ombudsman scheme, an energy safety levy, and auditing. 
 
The Act is also concerned with providing rigorous consumer protections, thus all new 
suppliers will be required to provide:  
 Tariffs at rates which are regulated by the ERA 
 Concession rates 
 Hardship payment plans 
 Do not disconnect plans 
 Adherence to all rules of the Australian Energy Supplier Code of Conduct 
 
Regulatory environment 
 
In addition to the energy retailer requirements, there are currently regulatory and 
structural barriers to energy sharing and small scale energy generators and aggregators 
entering the market in WA. 
 
A major example is that existing network access arrangements are precluding a number of 
proposed renewable energy generation projects from connecting to the grid. 
 
The Energy Transformation Strategy states “Under existing network access arrangements, 
there is not sufficient spare capacity available in the areas of the network they want to 
                                                
5 https://www.synergy.net.au/Our-energy/For-tomorrow/RENeW-Nexus-Trial  
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connect to. In most cases this network constraint is contractual rather than physical, with 
a number of large, long-established generators having a contractual right to the network 
capacity, even if they do not use it all. This means that new parties cannot access the 
network unless they pay for expensive and often unnecessary upgrades. 

The State Government is changing the network access arrangements to a ‘constrained 
access’ model, which provides a more level playing field for all generators seeking access 
to network capacity. All generators will be required to share network capacity and bid for 
the right to supply power through the network. 

Introducing this constrained access model will enhance utilisation of existing network 
capacity, meaning cleaner and potentially cheaper generation sources can connect – 
without the need to spend billions of dollars on new poles and wires to increase network 
capacity that is not actually needed. 6. 

Changes to facilitate the reforms will be progressed largely through amendments to the 
Wholesale Electricity Market Rules and the Electricity Networks Access Code 2004. The 
new Wholesale Electricity Market Rules were gazetted in December 2020. 

The Distribution Storage Plan 

Within the Distributed Energy Resources plan, Western Power has prepared the 
Distribution Storage Plan. In this document Western Power has used modelling to 
determine constrained parts of the network. Once this is confirmed a competitive 
procurement process will be released to provide those storage services including behind 
the meter residential and commercial batteries as well as flexible loads and other 
innovative demand reduction services7. 

Western Power will be preparing an Alternative Options Strategy and the Network 
Opportunity Map (NOM). This map will provide greater transparency and opportunity for 
‘alternative options’ service providers to provide a contracted service with their 
equipment to address network capacity constraints. The first iteration of the NOM is 
expected to be released 1st October 2021. 

There is an Indicative Distribution Storage Opportunities Map within the paper which 
identifies Byford and Southern River Distribution Networks as having large scale 
distribution storage needs.  The Indicative Storage Opportunities Map also identifies 
further community batteries (approx.10-15 per year at various locations across the 
SWIS)8. 

What form these alternative solutions providers might take and whether local government 
could participate is not yet clear, however it can be surmised that suburbs within the 
SEREG council’s local government areas are priorities for energy sharing initiatives. 

6 https://www.wa.gov.au/organisation/energy-policy-wa/energy-transformation-strategy 
7 https://www.westernpower.com.au/community/news-opinion/50mw-of-extra-battery-storage-planned-for-the-swis/ 
8 https://www.westernpower.com.au/about/reports-publications/distribution-storage-plan/ 
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Current Opportunities 
 
DER Orchestration Trial - Project Symphony 
 
A State Government led virtual power plant entitled “Project Symphony” was announced 
on the 3rd of February 2021. 
 
500 households and businesses are expected to participate in $35 million Project Symphony 
pilot in Southern River, City of Gosnells – set to be WA’s largest VPP. Southern River has 
a particularly high uptake of rooftop solar (50% of households)9. 
 
Energy Policy WA has in the past indicated that local government facilities may be eligible 
to participate in this project.  The project is still being developed and Expressions of Interest 
have not yet been invited. 
 
Switch your thinking have been in contact with Energy Policy WA and Synergy who are 
aware of our interest in this project and we will be kept informed of developments as the 
project progresses. 
 
Local government facility microgrids 
 
SEREG could initially look to establish microgrids within Council owned facilities to 
reduce energy costs prior to looking to the community as an aggregator. There are a 
number of things that local governments can do now to prepare for energy sharing 
schemes. 
 
The first step in this process is installing solar PV systems and storage batteries on as 
many council owned buildings as possible. Solar PV in particular offers excellent 
financial returns as a stand-alone project which will only be enhanced if connected to a 
microgrid or VPP at a later stage. Switch your thinking has been working with the 
SEREG councils on opportunities to do this. 
 
The second step would involve improving data collection systems, similar to the approach 
taken by the City of Melville. This has the additional benefit of allowing improved energy 
efficiency as unusual patterns of energy use can be identified and acted on. The Switch 
your thinking Business Plan also includes actions to assist with installing data monitors on 
meters. 
  

                                                
9 https://www.mediastatements.wa.gov.au/Pages/McGowan/2021/02/Virtual-Power-Plants-to-become-a-reality-in-WA-
first.aspx 
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Solar PV and batteries in new developments 
 
SEREG councils could work with developers in constrained areas to encourage the 
installation of solar panels and batteries in new housing with a view to establishing a 
microgrid or VPP. 
 
Conclusion 
 
Until legislative reforms are undertaken the opportunity for a local government to act as 
an aggregator would be limited. 
 
In the meantime there are a number of opportunities that Switch your thinking can pursue 
which will allow us to increase our understanding and capacity in this field in the lead up 
to these legislative changes taking place. 
 
This is a rapidly evolving field and other opportunities may present themselves in the 
coming months and years. Switch your thinking will continue to monitor these 
developments and present opportunities to SEREG in that time. 
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Appendix 11: Cash Flow Forecast 
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