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Introduction 
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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4 5 



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. 

TEMPERATURE CHANGE 

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. 

REDUCED RAINFALL 

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. 

RISING SEA LEVEL  

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. 
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EXTREME WEATHER EVENTS 

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. 

PROGRESS TO DATE 

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. 

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. 

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 future1. 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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2020 the City would need to achieve an annual reduction of approximately 3424 tonnes per 
annum. The City has currently abated just over 200 tonnes per annum. At the review meeting it 
was requested that a per capita goal be investigated to take this growth in to account. 
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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 



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. 

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. 
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16 17 
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. 



11
 

M
 

*N
ew

* 
Co

nd
uc

t a
 A

us
tr

al
ia

n 
St

an
da

rd
s 

Le
ve

l 3
 

en
er

gy
 a

ud
it 

an
d 

re
ne

w
ab

le
 e

ne
rg

y 
fe

as
ib

ili
ty

 s
tu

dy
 

at
 th

e 
Re

cq
ua

tic
 T

hi
s 

m
ay

 in
cl

ud
e;

Es
ta

bl
is

hi
ng

 a
n 

en
er

gy
 p

er
fo

rm
an

ce
 c

on
tr

ac
t t

o 
re

du
ce

 e
ne

rg
y 

us
e 

at
 th

e 
bu

ild
in

g.
 

In
st

al
lin

g 
fu

rt
he

r 
su

b-
m

et
er

in
g 

an
d 

m
on

ito
ri

ng
.

In
st

al
lin

g 
fu

rt
he

r 
so

la
r 

pa
ne

ls
 o

r 
a 

co
-g

en
er

at
io

n 
sy

st
em

. 
Re

fin
in

g 
cu

rr
en

t p
um

p 
an

d 
H

VA
C 

sy
st

em
 s

et
tin

gs
 to

 
im

pr
ov

e 
sy

st
em

 p
er

fo
rm

an
ce

. 
CP

P 
En

er
gy

 E
ffi

ci
en

cy
 P

le
dg

e 
2 

En
vi

ro
nm

en
t 

20
20

 
$1

0,
00

0 
Re

du
ct

io
n 

in
 

el
ec

tr
ic

ity
 u

se
 

To
 b

e 
de

te
rm

in
ed

 b
y 

au
di

t. 
Sa

vi
ng

s 
id

en
tifi

ed
 

ar
e 

us
ua

lly
 s

ig
ni

fic
an

tly
 

m
or

e 
th

an
 th

e 
au

di
t c

os
t 

an
d 

en
ab

le
 m

on
ey

 to
 b

e 
sp

en
t o

n 
th

e 
m

os
t e

ff
ec

tiv
e 

pr
oj

ec
ts

. 

12
 

M
 

*N
ew

* 
Co

nd
uc

t a
n 

Au
st

ra
lia

n 
St

an
da

rd
s 

Le
ve

l 
3 

en
er

gy
 a

ud
it 

at
 th

e 
D

ar
iu

s 
W

el
ls

 L
ib

ra
ry

 a
nd

 
Re

so
ur

ce
 C

en
tr

e 
Th

is
 m

ay
 in

cl
ud

e;
Es

ta
bl

is
hi

ng
 a

n 
en

er
gy

 p
er

fo
rm

an
ce

 c
on

tr
ac

t t
o 

re
du

ce
 e

ne
rg

y 
us

e 
at

 th
e 

bu
ild

in
g.

 
In

st
al

lin
g 

fu
rt

he
r 

su
b-

m
et

er
in

g 
an

d 
m

on
ito

ri
ng

.
Re

fin
in

g 
cu

rr
en

t H
VA

C 
sy

st
em

 s
et

tin
gs

 to
 im

pr
ov

e 
sy

st
em

 p
er

fo
rm

an
ce

. 
CP

P 
En

er
gy

 E
ffi

ci
en

cy
 P

le
dg

e 
2 

En
vi

ro
nm

en
t 

20
20

 
$1

0,
00

0 
Re

du
ct

io
n 

in
 

el
ec

tr
ic

ity
 u

se
 

To
 b

e 
de

te
rm

in
ed

 b
y 

au
di

t. 
Sa

vi
ng

s 
id

en
tifi

ed
 

ar
e 

us
ua

lly
 s

ig
ni

fic
an

tly
 

m
or

e 
th

an
 th

e 
au

di
t c

os
t 

an
d 

en
ab

le
 m

on
ey

 to
 b

e 
sp

en
t o

n 
th

e 
m

os
t e

ff
ec

tiv
e 

pr
oj

ec
ts

. 

13
 

M
 

*N
ew

* 
In

st
al

l R
ea

l T
im

e 
M

on
ito

ri
ng

 a
t t

he
 D

ar
iu

s 
W

el
ls

 L
ib

ra
ry

 a
nd

 R
es

ou
rc

e 
Ce

nt
re

 a
nd

 r
efi

ne
 H

VA
C 

sy
st

em
 s

et
tin

gs
 b

as
ed

 o
n 

th
is

 d
at

a.
  

CP
P 

En
er

gy
 E

ffi
ci

en
cy

 P
le

dg
e 

2 

En
vi

ro
nm

en
t/

Bu
ild

in
g 

M
ai

nt
en

an
ce

 

20
20

 
$8

,5
00

 
Re

du
ct

io
n 

in
 

en
er

gy
 u

se
. 

To
 b

e 
de

te
rm

in
ed

. 

14
 

M
 a

nd
 A

 
*E

xi
st

in
g*

 C
al

cu
la

te
, u

si
ng

 a
pp

ro
ve

d 
m

et
ho

ds
, t

he
 

ca
rb

on
 o

ff
se

ts
 a

ch
ie

ve
d 

by
 th

e 
Ci

ty
’s 

tr
ee

 p
la

nt
in

g 
pr

og
ra

m
s.

  

En
vi

ro
nm

en
t 

20
20

 
O

ffi
ce

r 
tim

e 
N

um
be

r 
of

 
tr

ee
s 

pl
an

te
d.

 
N

/A
 

15
 

M
 

*N
ew

* 
Fo

rm
al

ly
 o

ff
se

t a
ny

 r
em

ai
ni

ng
 c

ar
bo

n 
em

is
si

on
s 

re
qu

ir
ed

 to
 a

ch
ie

ve
 th

e 
Ci

ty
’s 

go
al

. 
En

vi
ro

nm
en

t 
20

20
 

Ap
pr

ox
 $

20
 

pe
r 

to
nn

e 
To

nn
es

 o
f C

O
2 

off
se

t. 
To

 b
e 

ca
lc

ul
at

ed
 a

t t
he

 e
nd

 
of

 th
e 

pl
an

 p
er

io
d.

  

16
 

M
 

*N
ew

* 
Pr

ep
ar

e 
a 

bu
si

ne
ss

 c
as

e 
fo

r 
re

tr
ofi

tt
in

g 
W

es
te

rn
 P

ow
er

 S
tr

ee
tli

gh
ts

 w
ith

 L
ED

’s 
fr

om
 th

ei
r 

ra
ng

e 
of

 a
pp

ro
ve

d 
lu

m
in

ai
re

s.
 (O

nc
e 

Sy
ne

rg
y 

ta
ri

ff
s 

ar
e 

m
ad

e 
av

ai
la

bl
e 

fo
r 

th
es

e 
lig

ht
in

g 
ty

pe
s 

w
hi

ch
 

is
 e

xp
ec

te
d 

to
 b

e 
in

 D
ec

em
be

r 
20

18
). 

If 
fa

vo
ra

bl
e,

 
be

gi
n 

a 
st

re
et

lig
ht

 r
ep

la
ce

m
en

t p
ro

gr
am

. 
CP

P 
En

er
gy

 E
ffi

ci
en

cy
 P

le
dg

e 
3 

En
vi

ro
nm

en
t 

20
20

 
Co

st
s 

w
ill

 b
e 

es
ta

bl
is

he
d 

as
 p

ar
t o

f 
th

e 
bu

si
ne

ss
 

ca
se

. 
Cu

rr
en

tly
 

re
pl

ac
em

en
t 

co
st

s 
ar

e 
es

tim
at

ed
 

at
 $

50
0 

pe
r 

lig
ht

.  

Re
du

ct
io

n 
in

 
en

er
gy

 u
se

. 
To

 b
e 

qu
an

tifi
ed

 a
s 

pa
rt

 
of

 b
us

in
es

s 
ca

se
. L

ED
 

st
re

et
lig

ht
s 

ty
pi

ca
lly

 u
se

 a
t 

le
as

t 5
0%

 le
ss

 e
ne

rg
y 

th
an

 
th

e 
ex

is
tin

g 
st

re
et

lig
ht

s.
 

N
o.

 
M

iti
ga

tio
n 

(M
) 

or
 A

da
pt

at
io

n 
(A

) 

Ac
tio

n 
Re

sp
on

si
bi

lit
y 

Ti
m

ef
ra

m
e 

Bu
dg

et
 a

nd
 

so
ur

ce
 

M
ea

su
re

 o
f 

su
cc

es
s 

Pr
oj

ec
te

d 
to

nn
es

 C
O

2

ab
at

ed
 a

nd
 c

os
t s

av
in

gs
 p

er
 

an
nu

m
 

N
o.

 
M

iti
ga

tio
n 

(M
) 

or
 A

da
pt

at
io

n 
(A

) 

Ac
tio

n 
Re

sp
on

si
bi

lit
y 

Ti
m

ef
ra

m
e 

Bu
dg

et
 a

nd
 

so
ur

ce
 

M
ea

su
re

 o
f 

su
cc

es
s 

Pr
oj

ec
te

d 
to

nn
es

 C
O

2

ab
at

ed
 a

nd
 c

os
t s

av
in

gs
 

pe
r 

an
nu

m
 

 

 

 

 

 

26 7 8 9 10
 

18 19 

M
 a

nd
 A

 
*N

ew
* 

D
ev

el
op

 a
nd

 a
do

pt
 a

n 
U

rb
an

 F
or

es
t P

la
n.

 T
hi

s 
in

cl
ud

es
;

Co
lle

ct
in

g 
ur

ba
n 

tr
ee

 a
ss

et
 d

at
a.

Co
lle

ct
in

g 
re

m
ot

e 
se

ns
in

g 
tr

ee
 c

an
op

y 
an

d 
co

ve
ra

ge
an

d 
he

al
th

 d
at

a.
Ta

rg
et

ed
 p

ro
je

ct
s 

to
 im

pr
ov

e 
ca

no
py

 c
ov

er
 in

 a
re

as
w

ith
 lo

w
 c

an
op

y 
co

ve
r 

at
 th

e 
m

om
en

t.
Av

oi
di

ng
 u

rb
an

 c
an

op
y 

lo
ss

 th
ro

ug
h 

la
nd

 c
le

ar
in

g.
Ed

uc
at

io
n 

of
 th

e 
pu

bl
ic

 a
bo

ut
 th

e 
va

lu
e 

of
 tr

ee
as

se
ts

. 

M
 a

nd
 A

 
*E

xi
st

in
g*

 C
on

tin
ue

 th
e 

cu
rr

en
t s

tr
ee

t t
re

e 
in

fil
l

pr
og

ra
m

 in
 th

e 
Kw

in
an

a 
In

du
st

ri
al

 A
re

a 
an

d 
Be

rt
ra

m
.

M
 

*E
xi

st
in

g*
 In

ve
st

ig
at

e 
th

e 
us

e 
of

 r
ec

yc
le

d 
m

at
er

ia
ls

 in
ro

ad
 b

as
e.

 

M
 

*E
xi

st
in

g*
 In

ve
st

ig
at

e 
a 

pu
bl

ic
 tr

an
sp

or
t s

ub
si

dy
 a

s
an

 in
ce

nt
iv

e 
fo

r 
st

aff
 to

 ta
ke

 p
ub

lic
 tr

an
sp

or
t. 

M
 

*N
ew

* 
In

ve
st

ig
at

e 
w

or
ki

ng
 w

ith
 te

na
nt

s 
th

ro
ug

h
bu

ild
in

g 
up

 g
ra

de
 fi

na
nc

e 
to

 im
pr

ov
e 

th
e 

en
er

gy
effi

ci
en

cy
 o

f t
he

 b
ui

ld
in

gs
 th

ey
 o

cc
up

y.
CP

P 
Re

ne
w

ab
le

 E
ne

rg
y 

Pl
ed

ge
 6

M
 a

nd
 A

 
*N

ew
* 

W
or

k 
w

ith
 r

es
id

en
ts

 o
f C

al
lis

te
m

on
 C

ou
rt

an
d 

Ba
nk

si
a 

Pa
rk

 R
et

ir
em

en
t E

st
at

e 
to

 s
up

po
rt

 th
e

in
st

al
la

tio
n 

of
 s

ol
ar

 p
an

el
s 

th
ro

ug
h 

di
re

ct
 p

ur
ch

as
e

(fo
r 

le
as

e 
fo

r 
lif

e 
te

na
nt

s)
 o

r 
th

ro
ug

h 
bu

ild
in

g
up

gr
ad

e 
fin

an
ce

 fo
r 

te
na

nt
s.

CP
P 

Re
ne

w
ab

le
 E

ne
rg

y 
Pl

ed
ge

 6
 

En
gi

ne
er

in
g/

 
20

20
 

En
vi

ro
nm

en
t

En
gi

ne
er

in
g 

An
nu

al
 

En
vi

ro
nm

en
ta

l 
20

20
 

H
ea

lth
/

En
gi

ne
er

in
g

En
vi

ro
nm

en
t 

20
20

 

En
vi

ro
nm

en
t/

 
20

20
 

Bu
ild

in
g

M
an

ag
er

s

En
vi

ro
nm

en
t/

 
20

20
 

Re
tir

em
en

t
Vi

lla
ge

s 

St
re

et
 tr

ee
s

ar
e 

lik
el

y
to

 c
os

t
ap

pr
ox

 $
40

0
pe

r 
tr

ee
(in

cl
ud

es
a 

45
L 

tr
ee

,
pl

an
tin

g 
an

d
tw

o 
ye

ar
s 

of
w

at
er

in
g)

2

$1
00

,0
00

 p
er

ye
ar

To
 b

e
de

te
rm

in
ed

if 
fe

as
ib

le
.

To
 b

e
de

te
rm

in
ed

if 
fe

as
ib

le
.

To
 b

e
de

te
rm

in
ed

if 
fe

as
ib

le
.

$0
 

N
um

be
r 

of
ne

w
 tr

ee
s

pl
an

te
d 

in
 th

e
ur

ba
n 

fo
re

st
.

Ap
pr

ox
im

at
el

y
40

0 
st

re
et

tr
ee

s 
pl

an
te

d
pe

r 
ye

ar
.

To
nn

es
of

 w
as

te
re

cy
cl

ed
.

N
um

be
r

of
 s

ta
ff

pa
rt

ic
ip

at
in

g
an

d 
nu

m
be

r 
of

ca
r 

ki
lo

m
et

re
s

av
oi

de
d.

Re
du

ct
io

n 
in

el
ec

tr
ic

ity
 u

se

N
um

be
r 

of
so

la
r 

pa
ne

ls
in

st
al

le
d.

 

N
/A

66
 to

nn
es

. A
pp

ro
x 

1 
to

nn
e

fo
r 

6 
tr

ee
s 

pl
an

te
d.

Ch
an

ge
s 

to
 b

e 
qu

an
tifi

ed
w

he
n 

ex
ac

t s
ite

 a
nd

 v
ol

um
e

of
 r

ec
yc

le
d 

m
at

er
ia

l i
s

kn
ow

n.

To
 b

e 
qu

an
tifi

ed
 a

t
co

m
pl

et
io

n 
of

 p
ro

je
ct

.

To
 b

e 
qu

an
tifi

ed
 a

t
co

m
pl

et
io

n 
of

 p
ro

je
ct

.

Ea
ch

 3
KW

 s
ys

te
m

 w
ill

 s
av

e
ab

ou
t $

57
0 

a 
ye

ar
 fo

r 
th

e
re

si
de

nt
 a

nd
 4

.3
 to

nn
es

 o
f

CO
2 . 

St
re

et
 tr

ee
 c

os
ts

 w
er

e 
es

tim
at

ed
 b

y 
En

gi
ne

er
in

g 
Se

rv
ic

es
 



21
 

A 
*E

xi
st

in
g*

 C
on

tin
ue

 to
 p

ar
tic

ip
at

e 
in

 th
e 

Co
ck

bu
rn

 
So

un
d 

Co
as

ta
l V

ul
ne

ra
bi

lit
y 

Pr
oj

ec
t. 

En
vi

ro
nm

en
t 

20
20

 
$0

 P
ro

je
ct

 is
 

no
w

 in
 th

e 
im

pl
em

en
ta

tio
n 

ph
as

e 
an

d 
do

es
 

no
t n

ee
d 

fu
rt

he
r 

co
nt

ri
bu

tio
ns

 a
t 

th
is

 s
ta

ge
. 

Pr
ot

ec
tio

n 
of

 
co

as
ta

l a
ss

et
s 

N
/A

 

22
 

M
 a

nd
 A

 
*N

ew
* 

Co
nt

in
ue

 to
 p

ar
tic

ip
at

e 
in

 th
e 

Ci
tie

s 
Po

w
er

 
Pa

rt
ne

rs
hi

p.
 

En
vi

ro
nm

en
t 

An
nu

al
 

$0
 

Pr
om

ot
io

n 
of

 th
e 

Ci
ty

’s 
cl

im
at

e 
ch

an
ge

 
ac

tio
ns

. 
Sh

ar
in

g 
of

 
in

fo
rm

at
io

n 
ac

ro
ss

 
Co

un
ci

ls
. 

N
/A

 

23
 

M
 a

nd
 A

 
*N

ew
* 

Co
nt

in
ue

 to
 p

ar
tic

ip
at

e 
in

 th
e 

Sw
itc

h 
Yo

ur
 

Th
in

ki
ng

 e
nv

ir
on

m
en

ta
l e

du
ca

tio
n 

pr
og

ra
m

. 

CP
P 

W
or

k 
To

ge
th

er
 a

nd
 In

flu
en

ce
 P

le
dg

e 
4 

En
vi

ro
nm

en
t 

An
nu

al
 

$5
00

0 
Co

un
ci

l 
bu

dg
et

 
Co

m
m

un
ity

 
sa

tis
fa

ct
io

n 
w

ith
 th

e 
Ci

ty
’s 

en
vi

ro
nm

en
ta

l 
ed

uc
at

io
n 

pr
og

ra
m

. 

N
/A

 

24
 

M
 

*E
xi

st
in

g*
 C

on
tin

ue
 to

 c
ol

la
te

 a
 c

ar
bo

n 
in

ve
nt

or
y 

ea
ch

 y
ea

r 
an

d 
w

or
k 

to
w

ar
ds

 c
ol

le
ct

in
g 

Sc
op

e 
3 

da
ta

 
su

ch
 a

s 
pa

pe
r 

us
e 

an
d 

w
as

te
. (

se
e 

Ap
pe

nd
ix

 C
) .

  

En
vi

ro
nm

en
t 

An
nu

al
 

$5
,0

00
 p

er
 y

ea
r 

fo
r 

so
ft

w
ar

e 
co

st
s.

 

Ab
ili

ty
 to

 
id

en
tif

y 
hi

gh
 

pr
io

ri
ty

 s
ec

to
rs

 
of

 th
e 

Ci
ty

 a
nd

 
tr

ac
k 

ch
an

ge
s 

ov
er

 ti
m

e.
  

N
/A

 

G
O

VE
RN

A
N

CE
25

 
M

 
*E

xi
st

in
g*

 C
on

tin
ue

 to
 u

se
 a

 c
ro

ss
-f

un
ct

io
na

l e
nv

ir
on

m
en

ta
l 

te
am

 to
 c

on
si

de
r 

Co
un

ci
l e

nv
ir

on
m

en
ta

l i
ni

tia
tiv

es
. 

Al
l s

ta
ff

 
20

20
 

D
ep

en
de

nt
 

on
 in

iti
at

iv
es

 
pr

op
os

ed
 b

y 
th

e 
gr

ou
p.

 

Pa
rt

ic
ip

at
io

n 
an

d 
in

pu
t f

ro
m

 
st

aff
. 

N
/A

 

N
o.

 
M

iti
ga

tio
n 

(M
) 

or
 A

da
pt

at
io

n 
(A

) 

Ac
tio

n 
Re

sp
on

si
bi

lit
y 

Ti
m

ef
ra

m
e 

Bu
dg

et
 a

nd
 

so
ur

ce
 

M
ea

su
re

 o
f 

su
cc

es
s 

Pr
oj

ec
te

d 
to

nn
es

 C
O

2

ab
at

ed
 a

nd
 c

os
t s

av
in

gs
 p

er
 

an
nu

m
 

N
o.

 
M

iti
ga

tio
n 

(M
) 

or
 A

da
pt

at
io

n 
(A

) 

Ac
tio

n 
Re

sp
on

si
bi

lit
y 

Ti
m

ef
ra

m
e 

Bu
dg

et
 a

nd
 

so
ur

ce
 

M
ea

su
re

 o
f 

su
cc

es
s 

Pr
oj

ec
te

d 
to

nn
es

 C
O

2

ab
at

ed
 a

nd
 c

os
t s

av
in

gs
 

pe
r 

an
nu

m
 

 

 

17 18 19 20
 

20 21 

A 
*N

ew
* 

At
ta

ch
 a

 s
tr

ee
t t

re
e 

ed
uc

at
io

n 
pr

og
ra

m
 to

th
e 

cu
rr

en
t A

do
pt

 a
 V

er
ge

 p
ro

gr
am

 to
 e

nc
ou

ra
ge

ra
te

pa
ye

rs
 to

 v
al

ue
 a

nd
 lo

ok
 a

ft
er

 th
ei

r 
st

re
et

 tr
ee

s.

A 
*N

ew
* 

D
ev

el
op

 a
 S

ea
 L

ev
el

 R
is

e 
Po

lic
y 

in
co

rp
or

at
in

g
th

e 
pr

oj
ec

tio
ns

 c
om

pl
et

ed
 a

s 
pa

rt
 o

f t
he

 C
oc

kb
ur

n
So

un
d 

Co
as

ta
l A

lli
an

ce
 p

ro
je

ct
. I

nc
or

po
ra

te
 s

pe
ci

al
co

nt
ro

l a
re

as
 a

nd
 d

ev
el

op
m

en
t c

on
tr

ol
s 

in
to

 th
e

re
vi

ew
 o

f t
he

 L
oc

al
 P

la
nn

in
g 

St
ra

te
gy

.

M
 a

nd
 A

 
*E

xi
st

in
g*

 D
el

iv
er

 a
n 

an
nu

al
 s

ev
en

 w
ee

k 
su

st
ai

na
bl

e
liv

in
g 

co
ur

se
.

CP
P 

W
or

k 
To

ge
th

er
 a

nd
 In

flu
en

ce
 P

le
dg

e 
4

M
 a

nd
 A

 
*N

ew
* 

En
ga

ge
 w

ith
 s

ch
oo

ls
, l

oc
al

 b
us

in
es

se
s 

an
d

sp
or

tin
g 

gr
ou

ps
 to

 e
nc

ou
ra

ge
 th

em
 to

 c
on

si
de

r
en

er
gy

 e
ffi

ci
en

cy
 a

nd
 r

en
ew

ab
le

 e
ne

rg
y.

CP
P 

W
or

k 
To

ge
th

er
 a

nd
 In

flu
en

ce
 P

le
dg

e 
4 

En
vi

ro
nm

en
t/

 
20

20
 

$5
00

 (s
m

al
l 

Re
du

ct
io

n 
in

 
N

/A
 

En
gi

ne
er

in
g 

pr
om

ot
io

n 
re

qu
es

ts
 to

bu
dg

et
) 

re
m

ov
e 

st
re

et
tr

ee
s.

 M
or

e
st

re
et

 tr
ee

s
re

qu
es

te
d.

 

Pl
an

ni
ng

/ 
20

20
 

O
ffi

ce
r 

tim
e 

Po
lic

y 
an

d 
N

/A
 

En
vi

ro
nm

en
t 

St
ra

te
gy

Ad
op

te
d 

an
d

im
pl

em
en

te
d.

 

En
vi

ro
nm

en
t/

 
20

20
 

$6
,5

00
 

Pa
rt

ic
ip

at
io

n 
Fe

ed
ba

ck
 fr

om
 p

ar
tic

ip
an

ts
D

ar
iu

s 
W

el
ls

 
Co

un
ci

l 
ra

te
s,

 
on

 c
ha

ng
es

 th
ey

 h
av

e
Li

br
ar

y 
an

d 
bu

dg
et

 
Fe

ed
ba

ck
 fr

om
 

m
ad

e 
an

d 
th

e 
re

du
ct

io
ns

 in
Re

so
ur

ce
 

pa
rt

ic
ip

an
ts

. 
ca

rb
on

 e
m

is
si

on
s 

as
 a

 r
es

ul
t

Ce
nt

re
 

of
 th

is
. 

En
vi

ro
nm

en
t 

20
20

 
$0

 
U

pt
ak

e 
of

 
Re

du
ct

io
n 

in
 e

ne
rg

y 
us

e.
te

ch
no

lo
gi

es
by

 s
ch

oo
ls

 a
nd

bu
si

ne
ss

es
. 

PR
O

G
RA

M
S 

A
N

D
 O

N
G

O
IN

G
 P

RO
JE

CT
S 



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. If the 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. 
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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 

ENERGY EFFICIENCY 

SUSTAINABLE TRANSPORT 
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WORK TOGETHER AND INFLUENCE Appendix C Background information on 
baseline emissions data collection. 
The City of Kwinana’s CO2 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 CO2-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 
significant energy consumption cuts and offsetting the remaining emissions.  As a first step 
towards completing a Scope 3 inventory the City will begin collecting this data. 
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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 CO2  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 CO2 abatement achieved since base year1. 

Completed actions (towards goal) Annual 
Savings $ 

Annual 
CO2 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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ADMINISTRATION 

Cnr Gilmore Ave and Sulphur Rd,
Kwinana WA 6167 
PO Box 21, Kwinana WA 6966 

Hours Mon-Fri 8am-5pm
(Cashier hours 8am-4pm) 

Telephone 08 9439 0200 

customer@kwinana.wa.gov.au 
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