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INntroduction

In 2015, the City of Kwinana (the City) adopted the Climate Change Mitigation and Adaptation
Plan 2015-2020 (the plan) with the aim of reducing the City’'s greenhouse gas emissions and
adapting to the impacts of climate change. Since this time a lot has been learnt through the
practical implementation of the plan. There has also been advances in renewable energy and
energy efficiency technologies and urban forestry practice. Given the City is half way through
the implementation of the plan it was important to review the plan in light of these changes.

The objectives of the review are to:

+ Assess how the City is progressing towards the objectives of the plan.

+ Determine whether the plan needs to be updated to reflect learnings, changes in the sector
and advances in technology.

The City has undertaken the following tasks as part of the review:

+ collated the City's latest carbon emission data;
+ assessed whether the measures proposed have been completed or are still practical.
+ considered new goals and actions in consultation with relevant City Officers.

This document presents the City's carbon emissions data and progress towards its goals. It

also presents a new set of actions for implementation over the coming two years until the plan
expires. The actions from the previous plan are listed in Appendix A along with notes explaining
the City's progress towards their implementation.

Why act on climate change?

The Intergovernmental Panel on Climate Change released its most recent report on climate
change, in November 2014. The report synthesised 30,000 research papers; 830 authors
contributed to the report and it took 5 years to complete. The report stated that;

“Human influence on the climate system is clear, and recent anthropogenic emissions of greenhouse
gases are the highest in history. Recent climate changes have had widespread impacts on human and
natural systems.” “In most scenarios without additional mitigation efforts warming is more likely than
not to exceed 4°C above pre-industrial levels by 2100. The risks associated with temperatures at or
above 4°C include substantial species extinction, global and regional food insecurity, consequential
constraints on common human activities, and limited potential for adaptation in some cases.” (IPCC,
2014)

The need to act on climate change is now very clear and local governments have an important
role to play in the global response to this problem.

The City has recognised its responsibility to act on Climate Change. The latest review of
the Strategic Community Plan (2017) includes the following objectives concerning energy
consumption and climate change:

* Objective 3.3 - Promote the use of renewable energy with the City of Kwinana and reduce
energy use where possible.

+ Objective 3.5 Understand the impacts of climate change and take a risk management
approach to addressing these effects in future planning.

The City also joined the Cities Power Partnership in February 2018. This program is a local
government climate change initiative run by the Climate Council, a non-profit independent
organisation which aims to provide clear, independent information on climate change to the
Australian community (Climate Council, 2018). As part of this program the City is required to
select six pledges from a list provided by the Climate Council and report on them annually (the
full list of pledges is provided in Appendix B).

The City has chosen seven pledges which are:

a) Renewable Energy - 2. Provide council resources to educate and support the uptake
of renewable energy, such as by hiring an internal renewable energy support officer or
establishing an independent body (such as the Moreland and Yarra Energy Foundations).

b) Renewable Energy - 3. Install renewable energy (solar PV and battery storage) on council
buildings for example childcare facilities, libraries, street lighting, recreation centres,
sporting grounds, and council offices.

c¢) Renewable Energy - 6. Encourage local businesses and residents to take up solar PV,
battery storage and solar hot water heating. This can be done through providing incentives
(such as solar bulk buy schemes or flexible payment options) or streamlining approval
processes (such as removing planning and heritage barriers to solar PV).

d) Energy Efficiency - 2. Adopt best practice energy efficiency measures across all council
buildings, and support community facilities to adopt these measures

e) Energy Efficiency - 3. Public lighting can use a large proportion of a city's energy budget.
Roll out energy efficient lighting (particularly street lighting) across the municipality

f) Sustainable Transport - 1. Ensure Council fleet purchases meet strict greenhouse gas
emissions requirements and support the uptake of electric vehicles.

g) Work Together and Influence - 4. Implement an education and behaviour change program
to influence the behaviour of council officers, local residents and businesses within the
municipality to drive the shift to renewable energy, energy efficiency and sustainable
transport.

The City has already completed actions towards a number of these pledges. For example the
City has a Sustainability Officer (Renewable Energy - 2), has installed 163kW of solar panels and
implemented building energy efficiency measures (Renewable Energy - 3 and Energy Efficiency
- 2) and participates in the Switch Your Thinking environmental education program (Work
Together and Influence - 4). This program also offers discounts on solar panels and batteries to
residents and businesses (Renewable Energy - 6).

City Officers have selected more detailed new actions within each of these pledges. These have
been listed in the Implementation Table.
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Climate change impacts in the
City of Kwinana

When considering mitigation and adaptation actions it is important to first consider the risks
posed by climate change in the region. This information was collated in 2009 by GHD and the
Southern Metropolitan Regional Council for the southern metropolitan councils (including
the City of Kwinana) as part of the Local Adaptation Pathways program (GHD & SMRC 2009).
City Officers are of the view that these risks are still considered to be the greatest of the
direct risks to the City.

The major risks and their relevance to the City’s operations are described below.

The average annual global temperature has already risen by 0.8 degree Celsius over the past
century and it is predicted to rise by 0.6 to 1 degree Celsius by 2030 (Climate Commission,
2011; GHD & SMRC, 2009).

This increase in temperature has, and will, result in an increase in the number and severity of
heat waves. This, in turn, has increased heat stress related deaths through heart attack, stroke
and heat exhaustion. Heat wave deaths are less prominent than some of the other effects of
climate change but are currently the most deadly of the natural disasters in Australia (Climate
Council, 2014).

The other major result of an increase in temperature is an increase in high fire risk days and
potential severe bush fires.

The impact of temperature change has direct relevance to the City's business operations with
respect to;

+ the approval of new subdivisions, as heat islands can be significantly reduced by retaining
vegetation;

+ the operation of the City’'s two residential independent living facilities as the elderly are a
sector of the community at high risk from heat waves;

* heat stress and lost productivity amongst outdoor employees;

+ preventing and responding to bushfires as well as protecting natural and constructed assets;
and

* Increased evaporation from sports fields and play grounds.

The southwest corner of the State has become markedly drier, with a 15% reduction in
rainfall since the mid-1970s. There is strong evidence in southwest Western Australia that
climate change is making a significant contribution to the drying trend. (Climate Commission,
2011; GHD & SMRC, 2009).

Combined with increased evaporation due to increased temperatures, the drying climate has
reduced the availability of water for use in the City’s buildings, parks and gardens. The City will
need to continue to become more efficient in its use of water if parks and gardens are to be
maintained to the current standards. The City has developed a Sustainable Water Management
Plan (City of Kwinana, 2013) to address these challenges.

The combination of increasing temperatures and reduced rainfall is also likely to have a
significant impact on the City's biodiversity. Drought deaths of trees and drying wetlands have
already been observed in many reserves and parks. Changing climatic conditions may mean
that the ecological communities that currently exist, which are already under pressure from land
clearing, will be unable to adapt and survive.

Sea levels along the west coast of Australia have been rising between 7.1 and 7.4mm per year
since the early 90's, approximately double the global average. Global sea levels are predicted
to rise a further 0.5 to 1 metre this century. A sea level rise of 50cm will lead to very large
increases in the frequency of coastal flooding, flooding that is currently considered to be a 1
in 100 year event would occur every year (Climate Commission, 2011).

The City of Kwinana manages a relatively small area of coastline but the financial impact of rising
sea levels to the City will be significant. Sea level rise is already threatening millions of dollars
worth of infrastructure at Kwinana Beach and Challenger Beach including sea walls, boat ramps,
offshore breakwaters, roads, toilet blocks and car parking.

The City participated in the Cockburn Sound Coastal Vulnerability Study to assess sea level

rise impacts and determine the best course of action. The final stage of this project was

the completion of the Kwinana Coastal Adaptation Plan in 2016 (the Plan) (GHD, 2016). This
comprehensive report includes sea level rise predictions and recommended adaptation actions
for the entire Kwinana coastline. The coastline was divided into management units and there
are two that are managed by the City, Wells Park and Challenger Beach. Both sites have been
identified as vulnerable to erosion and loss of beach area from coastal actions and sea level rise
(GHD, 2016).

The recommended action at Wells Park is a staged retreat of facilities. Challenger Beach is part
of the coastal unit that includes some of the industrial area. Interim protection measures such
as a sea wall were recommended to protect the industrial facilities along the coast rather than
the beach itself. Any protection measures would therefore have to be undertaken together with
industry (GHD, 2016).

The Plan also recommends the incorporation of a special control area and development controls
in the City’s Local Planning Strategy to avoid development that will be adversely affected by

sea level rise (GHD, 2016). In addition the City is considering a Sea Level Rise Policy along with
accompanying advocacy and education.



In addition to the above risks extreme weather events have increased even since the adoption
of the original plan (Climate Council, 2017). In particular two very large summer rainfall events
which occurred in 2017 and 2018 being the first and fourth wettest Perth rainfall days on record
respectively (WA Today, 2018). While identified in the 2009 Climate Change Risk Assessment
Report (GHD, 2009), extreme weather events were assessed as being one of the lower priority
risks possibly due to the fact that local governments only play a part role in emergency
management and other impacts like reduced water availability are currently more disruptive and
pressing. However this impact should continue to be monitored and future revisions of the plans
consider specific adaptation measures to extreme weather events.

Since the original Climate Change Mitigation and Adaptation Plan was adopted in 2015 a number
of initiatives have been implemented to address these impacts. These are listed below.

+ Developed and adopted Local Planning Policy No.1 Landscape Feature and Tree Retention.
September 2016.

+ Continued to participate in the Cockburn Sound Coastal Alliance.
+ Continued implementing the Sustainable Water Management Plan.

+ Planted 219 advanced street trees in the Industrial area and 106 along Johnson Road in
Bertram in 2016/17. In May 2018 the City will be planting 205 street trees in Bertram and 234
in the Industrial Area. Forty-eight new street trees were planted on request by residents.

+ Implemented a policy of replacing trees that have died in public areas.

+ Delivered a local native Seedling Subsidy Scheme along with an Adopt a Verge program to
encourage urban greening.

+ Tree planting in reserves.

Emissions baseline data

The City collates and analyses data on its greenhouse gas emissions annually. This data allows
the City to set appropriate carbon abatement goals, identify high consuming sites (and therefore
target these sites for action) and track improvements over time. To date, the City's reporting

has focused on emissions from energy consumption and does not include waste to landfill
emissions. Further detail on how the emissions baseline data was collected is provided in
Appendix C.
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Figure 1. City of Kwinana annual carbon emissions 2009/10-2016/17

Figure 1 above demonstrates that the City's emissions are gradually increasing due to the growth
of the City. Step increases can be seen in 2012/13 when the Darius Wells Library and Resource
Centre was constructed. The dip in emissions in 2014/15 may have been due to the closure of
the Recquatic for refurbishment.
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Figure 2. Energy cost 2009/10-2016/17

Figure 2 demonstrates that the City's energy costs are continuing to rise and are now just

over $2 million a year. Reducing the City's emissions will therefore not just reduce the City's
contribution to climate change, it also has the potential to save the City a significant amount of
money. Increasing electricity prices and decreasing cost of energy efficient technologies now
means many actions are financially attractive and are quickly becoming a mainstream approach
to reducing operating costs.

City of Kwinana 2016/17
Greenhouse Gas Emissions Breakdown
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Figure 3. Emissions breakdown by facility type

Figure 3 above demonstrates that Council facilities and Streetlights are the major energy
consumers in the City highlighting the need to focus action on these areas.

The City's Street Vision Agreement for streetlights is the second highest emitter. In the past

the City has had limited ability to reduce the energy consumption of these lights as Western
Power owns them and there were no approved LED lighting types the City could use. Streetlight
consumption had therefore been excluded from the City's greenhouse gas inventory.

This has recently changed, with energy efficient lighting types being investigated by Western
Power. The City will be able to pay to have these installed and receive a lower tariff from Synergy.
It is anticipated that Synergy will release these new tariffs at the end of 2018. This is a significant
opportunity to reduce the City’s greenhouse gas emissions and energy costs. As part of this plan
the business case for paying to change these lights will be prepared when these new tariffs are
released. To account for this, streetlight consumption has now been included in the inventory.

The majority of electricity consumption in City buildings is from the Recquatic Centre and the
Darius Wells Library and Resource Centre as can be seen in Figure 4 below. This plan therefore
focuses on these sites. All of the sites below are contestable or potentially contestable in the
near future'. These sites will therefore be monitored to ensure we are receiving the best tariff.

1 Contestable means the City is not required to use Synergy as a supplier and is able to take the supply of
the electricity to market potentially getting a cheaper tariff. Sites with consumption over 50,000kWh per year are
contestable.
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Figure 4. Top 14 City facilities by electricity consumption

PROGRESS TO DATE

Since the original plan was adopted in 2015 different departments have implemented a number
of the actions within this plan to reduce carbon emissions in the City's operations. These are
listed below.

Installed solar panels on the Darius Wells Library and Resource Centre (100kW), Adventure Park
(8kW), Business Incubator (15kW) and Bertram Community Centre (10kW). In total the City now
has 163kW of solar capacity installed on a variety of buildings which save approximately $58,000
in electricity costs every year.

+ Completed installation of real time energy monitoring on the Recquatic.

+ Conducted energy audits at the Administration Building, Koorliny Arts Centre and the
Incubator.

+ Installed a Building Management System at the Darius Wells Library and Resource Centre
which allowed air conditioning system timers to be altered and therefore their energy use
to be drastically reduced. This is saving approximately $15,000 in electricity costs a year and
significantly reduced maintenance costs as the old system required frequent maintenance
call outs.

+ Implemented an office food waste recycling system and rationalised under desk bins.
* Purchased two pool bikes for staff use.

+ Developed and adopted a Green Building Policy (new and renovated Council buildings)
January 2018.

+ Developed a draft Bike and Walk Plan.

+ Implemented the ‘Paper Cut’ system of printing which requires staff to release print jobs
using their security cards. This system has been found to significantly reduce wasted printing.

Community Education and Engagement

The City can also play a role in educating the community about climate change issues by
delivering education and engagement programs. Existing initiatives include;

+ Living Smart Sustainable Living Courses - a seven week sustainable living course for residents
has been delivered annually for the past 3 years. This course includes modules on home
energy efficiency and renewable energy.

+ Switch Your Thinking - The City recently joined Switch Your Thinking, a regional organisation
of Councils that delivers sustainability programs to the public. As part of this the City
receives public education workshops, access to the Rewards for Residents and Rewards
for Businesses program, recognition programs like Switched on Schools and Switched on
Businesses, Competitions such as the Young Reinventor of the Year program as well as other
grant funded projects.

An environmental education strategy will be completed by the City in the 2018/19 financial
year. This will incorporate broader sustainability issues, not just climate change. These existing
education initiatives may be included and expanded on in this strategy.

Climate change mitigation goals

The following goals were selected when the Climate Change Mitigation and Adaptation Plan
(2015) was prepared.

a)  The City of Kwinana will reduce carbon dioxide equivalent emissions by 10% below 2009/10
levels by 2020.

This goal was felt to be ambitious but achievable. The IPCC estimates that we need to reduce
global anthropogenic greenhouse gas emissions by 40% to 70% by 2050 compared to 2010
(IPCC, 2014). The goal was chosen to align with this broader objective.

However, we now have 3 additional years of carbon emission data which is demonstrating
the rate of growth of the City and just how difficult it will be to achieve this goal. In addition
streetlight emissions have now been included in the data and carbon emissions increase each
time a new development is handed over for the City to manage. By projecting this growth to
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Figure 5. City of Kwinana (own operations) greenhouse gas emissions (current and projected) vs
population

Figure 5 above demonstrates that there is a close relationship between carbon emission growth
and population growth and therefore a per capita goal would be a valid approach to goal setting.

Business as usual emissions per capita are provided in Figure 6 below and this indicates a
slight decline in emissions per capita over that time. A 10% reduction in per capita emissions
does therefore seem to be a more achievable goal. This would require a carbon reduction of
approximately 293 tonnes per annum.

Business as Usual Carbon Dioxide Emissions per capita
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Figure 6. City of Kwinana (own operations) carbon dioxide emissions (current and projected) per
capita.

Further details on how this data was collated and the emission reductions required to achieve
the goal are provided in Appendix D.

The City's new carbon reduction goal is therefore;

+ The City of Kwinana will reduce carbon dioxide equivalent emissions from our own facilities
by 10% per capita of resident population below 2009/10 levels by 2020.

Climate change adaptation goals
and actions

Climate change impacts are wide ranging and our ability to adapt to the impacts is difficult to
quantify. Setting an overall goal to adapt to climate change is therefore very difficult.

The major threats from climate change were discussed at the review meeting on the 22 March
2018 and it was agreed that the major threats that are most relevant to the City are;

1. Rising sea levels;
2. Reduced water availability; and
3. Temperature change (heat waves and bushfire risk)

Rising sea levels are being addressed through the City's Coastal Adaptation Plan. The
recommendation actions from this report have been included in this review.




Reduced water availability is being addressed through the City’s new Sustainable Water
Management Plan which was developed at the same time as this review. The following goals for
water use reductions were set as part of this plan.

* To reduce scheme water consumption by 5% on 2016/17 levels by 2023.
* Maintain groundwater abstraction at 2016/17 levels until 2023.

Bushfire risk is addressed through the City's Essential Services team and also through reducing
fuel in the City’s reserves.

The remaining impact which has not been substantially addressed by the City is heat waves.
The major action a local government can take to reduce the impact of heat waves is to increase
trees in urban areas. Trees can provide a cooling effect of up to 8 degrees in urban areas as
well as providing many other benefits (Moore, 2009). The major proposed climate change
adaptation action in this strategy therefore relates to an accelerated street tree planting
program, particularly in areas which currently have a very low street tree canopy coverage, such
as Bertram. The original strategy adopted the aspirational street tree planting goal of - The City
of Kwinana will establish a street tree in front of every house. Where this is not possible the tree
will instead be planted in another public area.

Given the industrial nature of Kwinana and the fact that there are large areas that are non-
residential a minor amendment to this goal has been suggested. It is therefore proposed that
the Council adopt a goal of;

+ The City of Kwinana will establish a street tree in front of every property. Where this is not
possible the tree will instead be planted in another public area.

This recognises the work the City has done planting street trees in the industrial areas. The
feasibility of achieving this goal will depend on the results of a full street tree survey which is
included in this plan and is currently underway. This will determine how many street trees are
required to meet this goal and therefore what the costs of the initiative will be. The timeframe,
costs and strategy for doing this will be further explored through this survey. A lack of data
should not prevent action and in the meantime the City has invested in an annual program of
street tree planting in Bertram and the Kwinana Industrial Area.

Implementation Plan

Below is a list of revised actions to abate the City's carbon emissions or adapt to climate change.
The actions and priorities in this list may vary as circumstances and technologies change and
funding opportunities become available. Each action is identified as new or existing to identify
actions that have been carried forward from the previous version of the plan. Actions that relate
to Cities Power Partnership (CPP) pledges are noted under the relevant action. The full list of
pledges is provided in Appendix B.

Projected tonnes CO?

Measure of
success

Budget and
source

Timeframe

Responsibility

Mitigation (M)

abated and cost savings per

or Adaptation

John Wellard (30kW) - 32
tonnes CO? $8,300 p/a

Renewable
energy

$75,000

Council

2020

Environment

*Existing* Progressively install solar panels on

council buildings including (but not limited to);

John Wellard Community Centre (30kW)

Fiona Harris and Wellard

generated

budget and/
or loans

Pavillions (10 kW each) - 11
tonnes CO? and $2,800 pa

each.

Pergola at Parkfield Lake to assist with pumping
costs (5kW). (Cost does not include pergola).
Fiona Harris Pavilion (10kW)

Family Day Care (5kW)
Medina Hall (5kW)

Family Day Care, Medina

Hall, Casuarina Fire Station,
Mandogalup Fire Station,

Wellard Pavilion (10kW)

Parkfield Lake (5kW each) -

Casuarina Fire Station (5kW)

5 tonnes CO? and $1,200 pa

each.

Mandogalup Fire Station (5kW)
CPP Renewable Energy Pledge 3

Total - 76 tonnes of CO? and

$26,000 per year.

Solar panels - 97 tonnes of
CO? and $31,000 per year

(90kW system).

Renewable

(solar panels) energy

$830,000
(HVAQ)

$90,000
Council

2020

Environment/

*New?* As part of the Administration Building re-

Building/Assets

furbishment - Investigate the upgrade of the HVAC
system. Install a Building Management System.

Redesign lighting to meet AS lighting levels and

generated

HVAC upgrade - 70 tonnes
C0O? and $100,000 per

(solar panels).
Energy saved

replace luminaires with efficient types such as

fluorescent or LED.

year (saved electricity and
maintenance costs)

budget and/
or loans

Install solar panels on the Administration building

and Koorliny Arts Centre to offset power use.

CPP Energy Efficiency Pledge 2

To be quantified when
buildings designed

Reduced
energy

N/A

Timing to be
determined.

*New* When a new Depot is constructed - Construct Environment/
as a 5 star Greenstar rated (or equivalent) building

according to the Green Building Policy.

CPP Energy Efficiency Pledge 2

Building/Assets

consumption
compared to
a “standard”
building.
Reduced

LED lighting uses at least
50% less energy than

standard lighting.

To be

2020

Engineering

*New?* Consider LED sports lighting for oval lighting

renewal or installation projects.
CPP Energy Efficiency Pledge 3

energy use.

determined
at the time
of the

project.

Dependent on cars selected.

Reduced fuel
consumption

$0 Likely

2020

Environment/
Procurement

Include green vehicle and life cycle costing in
procurement requirements for vehicles.
CPP Sustainable Transport Pledge 1

to be cost
neutral

depending
on cars

selected.
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Financial implications of the Climate Change
Mitigation and Adaptation Plan

Financial analysis is completed on all renewable energy and energy efficiency projects that
deliver costs savings. The financial measures calculated include;

* Net Present Value (NPV) - the amount of money that will be returned to the City through the
project in today's dollars.

+ Internal Rate of Return (IRR) - The rate of return equivalent to investing money in the bank.

+ Pay back period - how long it will take for the project’s savings to cover the upfront cost.

This is to ensure that the projects present value for money.

As an example Action 1 in the action table above proposes the installation of 70KW of solar
panels on a variety of buildings. The financial analysis revealed that this would return to the City
a Net Present Value of $344,000, an Internal Rate of Return of 33% and pay back period of 4
years. This is an excellent return on investment.

The impressive financial returns on solar panels allow the City to access low interest loans to
fund the implementation costs if they can not be funded out of the budget although paying
interest on a loan will reduce the Net Present Value.

Solar panels generally offer the best returns but other energy efficiency measures also offer
good returns. For example replacing the HVAC system in the Administration building would
deliver a Net Present Value of approximately $222,000 and 8% Internal Rate of Return.

There are a number of reasons why the system should be replaced as soon as possible as part of
a re-furbishment of the Administration Building;

1. The system is reaching the end of its serviceable life and requires significant reactive
maintenance. In 2015/16 this was approximately $96,000 when expected maintenance
costs should be about $17,000 per annum.

2. Ifthe current system fails suddenly, a replacement will be required at short notice. An
energy audit undertaken in 2016 states that;

+ “Replacement should be scheduled in the next 2 to 3 years, as after that a major failure
could be very disruptive as it would involve replacing BOTH the indoor and outdoor unit in
each case which may take several weeks, seriously disrupting council” (Councillor Lounge
and Council Chambers) (Healey Engineering, 2016) and;

+ “Being large ducted units replacement of a failed unit will be highly disruptive unless
planned ahead. A direct replacement unit may not be available on short notice , and the
process of recommissioning the complex control systems will take several days at least.
The replacement should be planned and decided in advance”(Council offices) (Healey
Engineering, 2016)

An unplanned replacement would also be unbudgeted and could be more expensive than
a planned replacement due to potential supplier issues with sourcing equipment at short
notice and expediting installation.

4.  Replacing the system as part of the Administration Building re-furbishment will allow the
systems to effectively and easily interface with any building management system that is
installed allowing further reductions in energy consumption (and avoiding costs associated
with trying to match the systems later).

5.  Several of the systems use the refrigerant R22 which is being phased out of use and is
no longer manufactured under the Montreal protocol. This refrigerant is becoming more
difficult and expensive to source (Healey Engineering, 2016). Therefore these systems are
likely to need to be replaced in the near term anyway.

Given these issues, a planned replacement should occur as part of the Administration Building
re-furbishment. This would allow the City time to investigate the most cost effective option for
a piece of equipment that will affect the City’s energy consumption, maintenance costs and
occupant comfort for 10-15 years. The NPV calculation also demonstrates that this is by far the
most cost-effective option rather than carrying on with the current system.

The cost to the City of formally offsetting any remaining carbon emissions required to achieve
the City's goal is currently anticipated to be based on approximately 87 tonnes. The additional
solar panels, if installed, would save about 70 tonnes. Replacing the HVAC in the Administration
Building would save 55 tonnes. If both of these projects are implemented, then there should be
no need for offsetting. If there was to be an offset, the cost for offsetting is likely to be about $20
a tonne. For example, if the City had to offset 50 tonnes the likely cost would be approximately
$1000 which could be funded from the City’'s Revolving Energy Fund.

The cost of the delivery of the entire plan will vary depending on when and how the projects
are implemented. For example if the business case for replacing streetlights is favorable this
will be an upfront capital cost that is not included in this plan and would need to be included

in future budgets based on the business case. Likewise, if it is decided that a full renovation of
the Administration Building is to be completed the cost of the HVAC replacement and lighting
re-furbishment would likely be included in the renovation costs. Energy audits may also provide
suggestions for actions which will be submitted for endorsement with a business case.

Monitoring and review

The City's Climate Change Mitigation and Adaptation Plan will be reviewed at the end of 2020,
when a new plan will be drafted.

i
‘..
¢
i
i
|
i
§
{




4
™N

References

Climate Commission, 2011, The Critical Decade: Western Australian Climate Change Impacts. www.climatecouncil.org.

au/uploads/e0d4e50478b96d1a50c821b7b2c022a4.pdf

*M3IASJ SIY) 03Ul JSAO paliie) *919|dwod 394 JoN

‘ulea)l 9J14J0 uaa4g e Jo uoiewJoy 3yl aJinbaJ lou pip
1] "SaAIBIIUI 9S3Y) Pa319|dwod aAey Juswiiedap Juswadeue|n 91SeM YL

‘elep Jo aJnided [eliae aA|0AUl A|91] MoU
[lIM pue M3IA3J SIY3 Ul ,A891e131S 159104 UBQI(N,, UB 01Ul PIAJOAS SBY SIYL

"3uip|ing uofie.)
-SIUIWPY 3Y3 JO JUaWysiginyal ay3 Joj pasn Suiaq si 3| ‘pardope usag mou
sey s3uIp|iNg pa1eAOURJ pue MaU Jo} Ad1j0d Sulpjing uaaJio v - 919|dwo)

‘uondo 3|qeJaja.d

Ajjeidpueuly e aq 01 A1) 483uoj ou mou si Jamod puip ‘pazdope AjjeuidLio
sem 110daJs 3y 9ouls Ajpuediiudis umop sawod sey s|aued Je|os JO 150D 3y
(W31SAS MG e ueyd Jayaed wiaisAs M0 L B Sey Mou 243ua)

Alunwiwo) weJlag 39) paulwialap Aja1eandde aJow uaaq sey a|ge|ieae
eaJe jJooJ pue 3ji304d uopnduwnsuod ay3 pue passasdoud sey Sujuueld
pajieiap aJow se Ajpysiis padueyd sey swaisAs syl Jo awos jo Suizis ay|
"Jeah [eueuly 61/8102

a3 ul paadoud 03 pauue|d si w)sAs a43ua) Alunwiwo) paejlapm uyol

3yl "paulwJialap sem s3uip|ing 3y JO 4nInj 3Y3 [I3UN POy UO U33q dAeY
swia1sAs pa1y311ysiy anjg ‘pajueual mou aJe A3y3 Jo 3|gelns Jou si 9jiyoud
uondwnsuod JI9y) Se paAOWaJ Ua3Q aAeY suone|jeisul pa1y3iysiy pay
‘pa19|dwod usaq aAey suole||eisul paiysiysiy moj|sA

ssa43o.d uo sa10N

'SS9J30.4d U0 S310U pue ue|d [BUISII0 WO} SUOIDY
‘ue|d uoneidepy pue uonesnin asueyd arewl|D v xipuaddy

ns/D13-

ment-Plan-FINAL

f

r-Man

1

v.au/Documents/Publi
le-W
City of Kwinana, 2017, Strategic Community Plan 2017-2027, www.kwinana.wa.gov.au/our-council/publications-

reports/Publications/Strategic%20Community%20Plan%202017-2027.pdf

r

in

ion-Plan-R
GHD, 2016, Kwinana Coastal Adaptation Plan

GHD & Southern Metropolitan Regional Council, 2009, Climate Change Risk Assessment and Adaptation Action Plan

for the Southern Metropolitan Councilshttp:
Healey Engineering, 2016, Energy Audit Report of City Administration Building and Kooriliny Arts Centre for City of

Dr Moore, Gregory, 2009, People, Trees, Landscapes and Climate Change, Climate Change: On for Young and Old,
Kwinana, WA

Climate Council, 2017, Angry Summer 2016/17: Climate Change Super-Charging Extreme Weather, www.
Future Leaders.

climatecouncil.org.au/resources/angry-summer-report/
Cities Power Partnership, 2018, website - citiespowerpartnership.org.au/what-is-the-partnership/

Climate Council, 2018, About us, website www.climatecouncil.org.au/about-us

Climate Council, 2014, Heatwaves: Hotter, Longer, More Often
www.climatecouncil.org.au/uploads/9901f6614a2cac7b2b888f55b4dff9cc.pdf

EPA Victoria, 2013, Greenhouse Gas Emission Factors for Office Copy Paper

City of Kwinana, 2013, Sustainable Water Management Plan www.kwinana.w
www.epa.vic.gov.au/~/media/Publications/1374%201.pdf

A

‘3SeQ PeoJ Ul sjelalew pajaAdad Jo asn ay3 a1e8nsaau|

‘sulqg sap Japun Suisijeuoney

‘s9|gesodsip Jo asn ay3 Supnpay

‘sdeJds uay21y Suip|ing 921440 [1PUN0) Jo Sunsodwod

‘BuIpnjpul SAIIRIIUL [PIUSWIUOIIAUD

92140 J0 33ued e UapIsuod 03 dnoud SupjJom e Se weal 3140 uaJ3 e wJo4

'S13S440 uogJed se s3unueld mau 3uisn

'S}9SSse 9241 JO anjeA 3yl anoge d1jgnd ay3 Jo uonednpy

|eAowaJ J31je s9aJ) peap 3ude|day

“Juswow 3y Je Janod Ad

-0UBd MO| UM SeaJe uleiad ul Janod Adoued anosduwi 03 sydafoud payasie|
's9a.3 ueqJn Suinjea pue 3ulfaning

sapnjpul Siy] *,1S9J0) uegJn, Ue JO SdUrUSIUIRW pUE JUSW

-dojanap aya sassalppe yaiym A3a1ea1s adedspue e ydope pue dojaasqg

's8uipjing [1puno) mau 3uluueld uaym suondo 3uip|ing uaa.g 91e81ISaAU|

(umou| st 8ulp|ing ay3 Jo asn ay3 uaym) (Wyog) 30daq
(MXG) ulp|ing uonessiulwpy
(pa41M-34 UBYM) (MY0Z) 943UdD SV Auljlo0y
(p21ueud) pue PalLeAOUDI UBYM) (M)(QT) 2JI1UdD uewl|ia4
(M) 97) uoljined Ajjay sewoyy
(M3S) [|eH eulpsiN
(mxg) 3.eD Aeq Ajiwie
(MG) uoljined SLiueH euol
(MYS) a.1ua) AJlUuNWWIo) wesag
(my0€ xoudde) anus) Aunwwio) pJej|apm uyof
(M5 xoudde) Jojegnouj ssauisng
(M¥001) 243U3) 924n0Say pue Aieiqi] S||I9M Sniieq
!(03 paywi) 30U Inq) Sulpnjpul SUIP|ING |12UNOD UO
(919e4342.4d Ajjepueuly yi Jamod puim Jo) sjaued Je|os ||eIsul A|aAISsau30.1d

uondy

www.watoday.com.au/national/western-australia/summer-rain-smashes-perth-weather-records-with-wettest-january-

WA Today, 2018, Summer rain smashes Perth weather records with wettest January in 18 years,
in-18-years-20180116-h0ite4.html

IPCC, 2014, Fifth Assessment Synthesis Report Approved Summary for Policymakers

www.ipcc.ch/pdf/assessment-report/ar5/syr/SYR_AR5_SPM.pdf

VBN

VBN

(V)
uoneydepy Jo

(IN) uonesmA



http://www.kwinana.wa.gov.au/Documents/Publications/D13-54830--Sustainable-Water-Management-Plan-FINAL

http://www.kwinana.wa.gov.au/Documents/Publications/D13-54830--Sustainable-Water-Management-Plan-FINAL

www.kwinana.wa.gov.au/our-council/publications-reports/Publications/Strategic%20Community%20Plan%202017-2027.pdf
www.kwinana.wa.gov.au/our-council/publications-reports/Publications/Strategic%20Community%20Plan%202017-2027.pdf
http://www.citiespowerpartnership.org.au/what-is-the-partnership/
www.coastaladaptationresources.org/PDF-files/1387-FINAL-env_Climate-Change-Risk-Management-and-Adaptation-Action-Plan-Report_ps061009.pdf
www.coastaladaptationresources.org/PDF-files/1387-FINAL-env_Climate-Change-Risk-Management-and-Adaptation-Action-Plan-Report_ps061009.pdf
www.watoday.com.au/national/western-australia/summer-rain-smashes-perth-weather-records-with-wettest-january-in-18-years-20180116-h0ite4.html
www.watoday.com.au/national/western-australia/summer-rain-smashes-perth-weather-records-with-wettest-january-in-18-years-20180116-h0ite4.html
www.ipcc.ch/pdf/assessment-report/ar5/syr/SYR_AR5_SPM.pdf
www.epa.vic.gov.au/~/media/Publications/1374%201.pdf
www.climatecouncil.org.au/uploads/9901f6614a2cac7b2b888f55b4dff9cc.pdf
www.climatecouncil.org.au/about-us
www.climatecouncil.org

Sul08up

219|dwo)
219|dwo)

Sui08up

919|dwo)
‘Suio8uo pue 219|dwod

“JeUIWDS 9ISBA Uy SuliInD ‘Jeujwas sassauisng 4oy
1) ASJau3 “eulwas Suipjing uaaJun ‘uews Sulal] - SuioSuo pue 3319|dwo)

*A1BSS93U J0U S| UOIIDE SIY) OS 93} 10) DUSYIM
S UO SJ913W UIR1LI3D YIIM SIS 10 e1ep |eAsaiul sapinodd mou ASIauAs

‘sieak om1 Sujwod ay) 4o} AioLid e 10U S| SIY) 1Byl PapIdap Sem |

‘sieak omy 3uiwod ay) 4oy A3Jolid e 10U SI SIYl 1Byl PapIIap Sem |
“JUBWIYSIgINIaJ ulp|ing UOIIBAISIUIWPY Y3 40 1ed Se SIaAIaS S,A1D ay3 Joy
Jamod dn ydeq 1oy J0jesauasd [9salp e apisSuo|e palapisuod 3uiaq si Siyl
"JSI| UOIIDE BY) WU} PIAOWRJ U] SeY }l 0S 33els SIY 1e aA31Yde

01 JNJ1IP A]2WaJIXd 3g P|NOM SIY3 394 492140 Judwdojanag diwouodd ay |
"1JS1| Uonde

93} WOoJ) paAOWAI US3Q Sey 1| 0s A391e.3S SIYl Jo sieak om) Sululewal ay3
Ul PaMBaIA3J 9q 01 Ajx1jun S| aWwayds Suluue|d umo] 3y "919|dwod 194 J0N

'g107 91e| Ul pasea|aJ aJle siysi|

-193J3S Q37 40} SHIIRY MU BY) USYM PaIdNpuod 3q |IM 219]dwod 194 10N
‘'spoyraw payiauad Suisn sSunueld umo Jno

JO S19SJJ0 U0QJeD BY) SSISSE ||IM M 1B SIS MON ‘AJlJe|D 01 papJom-ay
“Jeahk yoea Alojuanul uogJed |nj e Suns|dwod apnjaul 03 PapPIOM-3Y
“J13enbday ay3 4oy SIY wioul [[IM

Jipne A8J43ud ay] '2J1ud) 324N0sSaY pue AleiqiT S||I9M sSniieq 404 919|dwiod
“JusWysiq

-inya4 8uip|ing uoneisiuIWpPY 3yl 4oy Suiuue|d olul paleiodiodul usaq
aAey syuawaJdinbaJ unyS8i| @37 -9deid Supjel sem Jusawysiqunial e ssajun
u011do SAI1I3YS IS0 B 10U SEM SIY 1ey] Pa1edIpul 943u) s Aulliooy
pue Jolegndu| ‘Buip|ing UOIBJISIUIWPY Y} 1B Pa1dINPUO siipne ASJaul

'61/810T 404 pa128png 219|dw0d 194 10N

"JSI| UOJIDE BY3 WO} PIAOWISI U] sey
siyl “Suiuaau8 ueqJn Joj Asuow 4oy anjeA Jaieal3 apinoad Aew Sunueld
991 199.1S SE UYdNS Suollde Jaylo eyl paiedipul sey yaieasal Jayyn4

‘M3INaJ SIY] 01Ul JSAO pallie) .wuw_QC._Ou 19K JON

‘'spooyJoqysSIaN 3|qeanl] Ag passaJppe aJe swall Suiuiewad ay] "pa
-1dope uaaq sey uone1adan Jo uonualal syl 1oddns 03 Adjjod Suiuueld v

‘M3INaJ SIY] 01Ul JSAO pallie) .wuw_QC._Ou 19K JON

'Sy 3199435 Ul Sunysy
Jua1ya A319ud Jo uondope anoidwi 01 S0 Adedonpe syH VM 1oddns

‘109
-[oad AjjIgeJIaUINA [BISEOD PUNOS UJINGXD0D 33 Ul edpiied 01 anuiuo)

"9SN J4e3S J10J SANI] 193)} dseydnd

‘ue|d
juswadeur J31BM 3|geUIRISNS SA11D 3Y3 JO uonejuswa(dwi anunRuo)

EYER)
J13enbiay ay3 1e uieund Jie ue pue Suoluow AJD1IIDSS W) B3l ||BISU|

95JN02 SUIAI| 3|geUIRISNS ,1JewsS SUIAIT, Y99M / [enuue Ue JaAlRd

‘weJsdoid wual s||oM Sniueq
93 JO JJed Se dWay} [BIUSWUOIIAUD UB YIIM SIUSAS PUB SIBUIWSS JIAIIRQ

‘98esn A31aua uj sayids Ajnuapl
Apja1nb 031 s8uipjing [1puno) uo sia330| eiep Jamod [easul A|DAIssa480.d

*A11D 3Y3 4O SMIAIDE [PIUBWIUOIIAUS 3y} 3pIng 03 Diignd sy
10O sJaguiaw jo pastidwod dnoJdo a3uaJaay |LIUSWIUOIIAUT U YSI|geISsT

‘paJapisuod Aja1enbape usaq aney syoed
-wi 98ueyd arewl|d JI 39S 03 Ue|d A1NuIUO) ssaulisng s,A11D) 9yl aujwexy

"(Buip|ing mavu)
Aj1pey 1puno) e 1e wiaisAs Jamod prLgAy Jo piig 1o ue Suljely 21e81sanu|

Q1D dY3 UIYIm 21IS UoesIsuowap Juswdo|ansp
1o 3ulp|ing 3|geuleIsns e Jo Juawysijgeisa ayl Sunsoddns a1ednsanu|

‘ugisap ajqeurel
-SNS 10} SUOISS32U0D SUIUOZ MOJ[e 03 SWSYIS Sujuue|d UMO] 3yl puswy

‘syuswdolanap mau ul Sunysi| 19343s @37 4aA0 Supje]

'S3INJ JUDIIND SJIMOJ UJDISIAN Japun s1ydi| 19313s 14D 03 SUlydUMS

‘sadAy Sunysi| Juaniys

[|eISUl 03 J9PJ0 Ul SIYSI| 199J1S JI9MOJ UJIDISIAN JO ddueUIUIRW JA0 Suiel
:J0} S9SBD SSaulsnq ay3 91e313SaAu|

‘SUOISSIWS JNO
10} S19SJJ0 Sk 10e 01 SaAJasaJ ul wesdoud Sunue|d 9.1 s,A11D ay3 puedx3

‘Alojuanul uogJaed s,L1) aya Joj erep € 2dods Ay Sundajod adusWWo)

‘Aiessadau aaym s3umas isnlpe Jo siawn
[|eIsul pue s8uIp|ing ul UjUOIPUOD Jie 104 SN JaWli Jo ASAINS e 1NpuUo)

‘PJIM3J S1 )] U0 31Ud) SUY AUllJ00Y By}

pue pa1ueUD) pue PIIBAOUSI U3 Sty 3l 9dUO 243UdD) UeW (a4 3y 1e suop
9q AJuo ued siy| "2J3us) sV AUIlJO0Y BY) pue 343Ud) uew|ia4 ‘Sulpjing
uonensiuIWpPY ay) ‘ajdwexa Jo4 "sanijey) Jofew € ut Sunysy a1 |elsul

"9AI1I9)43 1S0D DIBYM
suollepuUSWIWOIa. Juawa|dwi pue sa1is Suiwnsuod ysiy JaYy3o 1e supne
ASJ3ud 1DNpuo) "apew aq ued 1eys sSuines Jayriny Aue Ajauapl se ||am

Se ulelnd Jie pue 3uliojuow w3 [eaJ ‘uyaJ yueld jood ay3 woJy s3uines
Jamod Aue aulwiaisp 031 343udd dienbiay ayj 1e yipne A3Jaua ue 1PNpUo)

"129(04d UoneJIISUOWSP [|eM U333 e 19NPpU0)

Jom 01 odsueuy diqnd
9%} 03 J4B)1S J0) DAIIUIIUI Ue Se Apisgns 1odsuesd dijgnd e 91e813sanul

‘u8isap Je|os anissed pue 1iodsuely A ‘UoIIRISSDA JO Lo
-ua3aJ Sunuoddns Aq syuswdojaASp MaU JO SUOISSIWS UOQJed a3 aanpal
03 saJinseaw sapnpul yaiym Aojjod Suiuued sulp wonoq ajdia e dojaasg

"san|1dey Suniods s,A1D) ayy
ul asn A3214129J9 119yl 9dnpaJ 03 sgn|d Suiiods yum Suisiom 21e313SaAu|

VBIN

VBN

VBN

VRBIN

VRBIN

VBN

VBN

VBN

8¢

LT
9¢

S¢

144
€¢

[44

L

0¢

61l

81l

Ll

91

Sl

vl
€l

cl

Ll

oL




Appendix B Cities Power

Partnership Pledges

Pledges were taken from the Cities Power Partnership website - http://citiespowerpartnership.
org.au/what-is-the-partnership/

RENEWABLE ENERGY

o—
I—Er

B

2\

& 1 Use strategic and statutory planning processes

1o promote renewable energy - both at the
residential. commercial and larger scale.

Provide council resources to @ducate and
support the uptake of renewable energy. such
as by hiring an internal renewable energy
support officer or establishing an independent
body (such as the Moreland and Yarra Energy
Foundations).

Install renewable energy (solar PY and battery
storagea) on council buildings for example
childcare facilities, libraries, street lighting,
recreation centres, sporting grounds. and
council offices.

Support community facilities accessing
renewable energy through incentives, support
or grants.

Power council operations by renewables,
directly (with solar PY or wind), or by
purchasing Greenpower (from electriciry
retgilers). Set targets fo increase the level of
renowable power for council operations over
time.

Encourage local businesses and residents 1o
take up solar PY, battery storage ond solar hot
water heating. This can be done through
providing incentives (such as solar bulk buy
schemes or flexible payment options) or
streamlining approval processes (such as
removing planning and heritage barriers 1o
solar PY).

Support community energy projects (with
location and plonning support) so that
residents (such as renters) can band together
and invest in community renewable energy

projects.

GE?] 8 Opening up unused council managed land for

renawable energy. for example land fills, and
road reserves.

@ 9 Facilitate large energy users collectively

tendering and purchasing renewable energy
art a low cost.

{z! 10 Set minimum renewable energy benchmarks

for new developments, for example Denman
Prospect, ACT requires every new house 1o
install a minimum solar PY system.

\an Electrify public fransport systems (for example

buses operated by council) and fleat vehicles
and power these by 100% renewable energy.

&5 12 Lobby electricity providers and state

government to address barriers fo renewable
energy fake up af the local level (whether
these be planning, technical, economic or

policy related).

@ » Identify opportunities 1o turn waste 10 energy.

= 1 Implement landfill gas methane flaring or

capture for electricity generation.

15 Create a revolving green energy fund to
finonce renewable energy projects and
receive $ savings.

ENERGY EFFICIENCY

[Ij 1 Set minimum energy efficiency benchmarks

e

for all planning applicaticns.

2 Adopt best practice energy efficiency

measures across all council buildings, and
support community facilities 1o adopt these
Maasures.

{* 3 public lighting can use a large proportion of a

city's energy budget - rell out energy efficient
lighting (particularly streer lighting) across the

municipaliny.

SUSTAINABLE TRANSPORT

=01

=

Ensure Council fleet purchases meat strict
greenhouse gas emissions requirements and
support the uptake of electric vehicles

Provide fast-charging infrastructure
throughout the city at key locations for eleciric
wehicles.

Encourage sustoinable fransport use [public
transport, walking and cycling) through
Council transport planning and design.
Substantial savings in fransport energy wse
can be achieved by designing more compact
cities with access to high quality public and
active transport services and focilities.

Ensure that new developments are designed
to maximize public and active fransport use,
and are designed o support electric vehicle
uptake.

= 4 Provide incentives (for axomple rate

&
-]

reductions) for best practice developments
such as streamlined planning processes, and

support for retrofitting energy efficiency
measures for existing buildings.

Incentivise the deploymeant of energy efficient
heating and cooling rechnologies.

Create a revolving green energy fund to
finance energy efficiency projects and receive
S savings.

Providing for adequate cycle lanes (both
space and connectivity) in road design and
supporting cyclists through providing parking,
and end-of-ride facilities (covered, secure bike
storage. showers, bicycle maintenance and
incentives).

Reduce or ramove minimum car parking
requirernents for mew housing and commercial
developments whera suitable public fransport
alternatives exist.

Lobby state and federal governments for
improvements to planning legislation fo
promote sustainoble transport options, and
increased investment in and provision of public
transport services.

Consider disincentives for driving high emitting
vehicles such as congestion pricing, or a tiered
payment system for residentiol car parking
permits where high emitting vehicles pay
maore.

Waste collection fleet conversion to hydrogen
fuelled or electric power.
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& 1

WORK TOGETHER AND INFLUENCE

Set city-level renewable energy or emissions
reduction targefs and sustoinable energy
policies to provide a commaon goal and shared
expectations for local residents and
businessas.

Lobby state and federal government to
address barriers fo the fake up of renewable
energy. energy efficiency and/or sustainable
transport, and to support increased ambition.
For example working to lobby on the Smart
Energy Communities policy.

Set up meetings and attend events, such as
the Community Energy Congrass or the Cities
Power Partnership Summit, where like-minded
cities can address common concerns and
learn from others’ exparience.

Implement an education and behavior change
program to influence the behavior of council
officers, local residents and businesses within
the municipality to drive the shift fo renewable
energy. energy efficiency and sustainable

fransport.

& s

&

Wi

For communities reliant on a local coal
industry, local government can support the
transition away from fossil fuels, by lobbying
for state and federal support for a just
transition for workers, families and the
community and encouraging local economic
development and opportunities based on a
low carbon economy.

Ensure that the practices of local government
confractors and financing such as banking,
imnsurance and super are aligned with council
goals relating fo renewable energy, energy
efficiency and sustainable transport. fHet
appropriate criteria for council procurement.

Promote knowledge sharing and strengthen
the local community's capacity and skills in
renewable energy, energy efficiency and
sustainable transport.

Support local community energy groups with
their community energy initiatives.

Appendix C Background information on
baseline emissions data collection.

The City of Kwinana’'s CO? emissions inventory is completed every year. The inventory is broken
down in to four main sectors:

Council Facilities: Emissions resulting from energy use (mainly electricity) of Council operated
buildings.

Parks and Reserves: Emissions resulting from energy use (mainly electricity) for parks and
gardens operation (mostly bore pumps).

Street Lighting: Emissions resulting from the electricity use of streetlights.

Vehicle Fleet: Emissions resulting from the energy use (unleaded petrol, LPG, & diesel) of Council
operated vehicles and machinery.

All energy use is equated into a common measure of CO?%-e. This is the measure of equivalent
carbon dioxide produced from each energy source. For example, methane is 21 times more
potent than carbon dioxide in terms of global warming potential. Therefore, 1 unit of methane is
calculated to be the equivalent of 21 units of CO2

Greenhouse gas inventories can be divided into 3 operational boundaries, essentially based on
how closely related the activity is to the operations of the City. These boundaries are standard
definitions used by the National Greenhouse Gas Emissions Reporting (NGER) standards. These
are;

Scope 1 - (Direct) Fuel combustion ie company owned vehicles
Scope 2 - (Indirect) Purchased electricity for own use

Scope3 - (Indirect) Production, use and disposal of purchased materials - eg procurement, waste
disposal, travel, outsourced activities, etc

Currently the City only collects Scope 1 and 2 data. Should the City ever wish to complete Carbon
Neutral certification, Scope 3 emission sources are required to be calculated. Carbon Neutral
certification essentially certifies that the City has zero net emissions, which is achieved through




Appendix D Explanation of mitigation goal

This strategy proposes the following carbon emission mitigation goal;

THE CITY OF KWINANA WILL REDUCE CARBON DIOXIDE EQUIVALENT EMISSIONS BY 10%
PER CAPITA BELOW 2009/10 LEVELS, BY 2020.

The reduction required to achieve 10% per capita less than 2009/10 emissions is approximately
293 tonnes of CO2. This is based on base year emissions of 4529 tonnes (including streetlighting)
and factors in the projected emissions decrease of 16.1kg/person from the base year to 2020.

The City has already achieved 207 tonnes of CO? abatement since 2009/10 as shown in Table
1 below. This does not include any offsets from tree planting. Given the planned projects, 293
tonnes per annum appears to be an achievable goal.

Table 1. Annual CO? abatement achieved since base year?.

Completed actions (towards goal) Annual Annual
Savings $ CO? equiv.
tonnes.
Darius Wells (100kW) Solar $35,000 111
Business Incubator (15kW) $4,958 16
William Bertram Community Centre (10kW) $2,814 11
Recquatic (30kW) $9,915 33
Thomas Oval (4kW) $2,357 6
Adventure Playground (8kW) $3,220 9
Ventilation Fans at the Zone $5,812 15
Air curtain at the Recquatic $1,209 6
Running total $65,285 207
1 Solar cost and carbon savings have been calculated based on the size of the solar system, a suppliers

estimate of electricity generation and expected time of use. Savings assume a 4% increase in electricity costs per year
and inverters are replaced every 10 years. Estimated savings for the ventilation fans and air curtains were provided by
an electrical engineering consultant who conducted an audit of the Recquatic and Zone.
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