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Whitehorse City Council i s pursuing a transition
Strate@Yy3d02ahd Cli mate2B86poWsehPbanl da088s and s
powered by 100% reneavaljd et eil ®ecnaowca tpyr,i marey vedurcd

emi ssions. This busi nebsasc kceads er opardonvai pd etso ae | pirnai cntait cee
mai ntaining service delivery and Lilhanci al respon:

Purpose and Scope

T Transitionv€E€bluettl-R®d benMi wsei on vehicles over t
1 Supports€Coabhegi Rstarget to aspire for net zer
T I'nclude passenger cars,duightvehb eroohaeds cpilaahndt,.o mé
T Anal yse Ljeet compositi ed,i fuet icloisstast.i on, fuel u
1T Assess site electrical capapil diyeeediRaegs ng i nf

Key Findings

Fl eet emissions tot,almadsRIA@ kifrodmemsels COt annual
1 Passenger cars, SUvYeadgiddysmath wamnsl abteeRBV

costs.
T Heavy and speciali seads vEV ined deesl swiblelc otnmea ncsoi nbnieor
201030 .

T Whob#£ife cost EVgdeddeduwmge slijmevts ,0 pdeer| &tlvie@§ nogo 6t &
in saving&0 years.
T Vehicle purchase costisratéee$bré@nmitibaoanshieghe

premiums for trucks and wutilities.
T Net increase in total Ljeet <cos,t sorov$e3rd 91 00 Oyle gre
T Residual value reshkhlkesvmboageéableEVs are i mpr
conservative assumptions have been used in th

Emi ssions Reduction Potenti al

The Zero Emission Fleet pathway delivers substant
climate ambitions.

1T Based &b 204 LCoamgsid&Rtsacurrenit, 2@@¢ttemmes afm

annually

T Under the transiti on sicreintarra hol,® 0e2n6i sassi o nisg hbte gain
repl awes algiegldi esel vehicl es.

T BROX5t ail pi peoamdsbienraducwidtot ot he ful |- Ljeet

emi ssion technology.

T Compared t eaasatshfeBldsU)einmeasso, the transiltOi,dMOpath
tonnes of cumubateirveh€Otierpmi dstads.

T This makes the Ljeet transition one of the mos:

A visuvual projectiom &f guhies 1reduction s shown

5|P age
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Projected Fleet Emissions Pr@il25-2035
1,400,000

1,200,000

1,000,000

800,000
o
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2 600,000

400,000

200,000

2024-25 2025-26 2026-27 2027-28 2028-29 2029-30 2030-31 2031-32 2032-33 2033-34 2034-35
= Projected Total Annual Fleet Emissions Baseline 2024/25 (excluding bulk fuel) - BAU

Total Fuel Emissions (including bulk fuel) - BAU

Fi glGoeunci | 's projected2dpEpet emi ssions prold e 2025
Fl eet Transition Costs

The businessBAldseecoampacembasti on Ljeet scecenari o v
emi ssion Ljeet over 10 years. While capital costs
mai ntenance cost st earensudperiant isonganli LScaavnitn g so.n g

Summar yyeat TC@st Comparison:

TahlSee mmarwyyyar0 cost compari son

BAU FIl eet Trans Delt a
Vehicle CAP$14, 412,000 $20, 019,530 +%$5, 607, 5
Vehicle OPE$18, 168, 056 $13, 890, 468 -$4, 277,58

Charging | nNA $1,454,900 +$1, 454, 9
CAPEX

Charging | nNA $545, 500 +$545, 500
OPEX

Home Chargi NA $160, 875 +$160, 875
Ba<€®s e)

Tot al $32,580,056 $36, 071, 273 +%$3, 491, 2.

Key insights:

T The Zero Emissionné€teatdstibeonal oceosmtlbfywsddBms.Q

T Operati ng $c4o s2t8 )gma v tloiifgdsleyt t he capi t al premi um.

T Charging infrashtarrwgdtngr s upHd rit 6 matidlolsisamglalpy t al
operating costs.

6| P a g e
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T Resi dual val ues for EVs draen de xmae kteda d ntad uir mepsr; o

advised to regularly review asset depreciatio

These costs represent a conservative planning bac
availability, continued EV price declines and ef |l

Shelrerm Pri @&0d27)es (2025

1T Replace passenger vehicles due for renewal wi
T I'nstabbhsddpohargers.
T Conduct operfational trials

o Prime movers

o Ligbhty rigid trucks

o Medi-ammd hdeuatvyy ri gi ds

0O Zeemi ssi oadopplfaton MmMewgrsphpi de
T Tri al howmet bhar géehgctempr ayge easf s eqng aigredt al | at i c
tracking, reimbursement approaches and wuser e

T AdopEMIrst Ljeet prowuremehéapoéxempti on criter
T Update Asset Management ane mrsosd wrne memtn spgaliioen
9 Del emplk adyreaeésni ng on EV operation, charging, an

Medi-Tuemlm m Pri @&03GG)es (2027

1 ReplUacdd ivares, -dndy meduoaks as suitable EVs bec
1T Expand charging infrastructure at depots and
T Purstiendong opportunities (e.g. ARENA, state
T Integrate depot solar PV tagdi ¢ xpdpali biat ites .y
f Monitor EV market trends, cost forecasts, and
T Review and plan changes to wor ksheompplfayad 9 t i e
ensure relevant mechanical and electrical ski

Loiigrm Pria@&aQ035)es (2030

T Complete Ljeet conversion and decommi ssion rem
T Cont imalienttamin charging equi pment and prepare t
operation.

f I'nstitutionalise new Ljeet practices into stan
T Conducti mol pomeint ati on review to assess emissio
|l essons | earned.
Policy and Governance Recommendations

T Revise anenamlsedadnzejeet commitments into Counc
o Fleet Policy
o Fl eet Asset Management Pl an
o Procurement Policy

0 Asset Management Strategy
T I'ncorporate environmental-rahdtéedfpoychascongtd
T Establish repompt bapgedentra kcisl iathyd f or transiti or

7|P age
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The following glossary dellnes key terms and acrorl
readers in interpreting technical, policwehRindl &Jn:
technol ogy anadiingfrastructure plan

Term / Acr Description

AC (Altern The standard form of electricity
vehicle (EV) chargers for BPRolwwy.

ARENA (Aus Federal agency that funds and suj

Renewabl e cl ean energy t ec hennoilsosgiioens ,t riancslpuo

Agency)

ATO (Austr Federal authority responsible fol

Taxation Oframework relevant to Ljeet vehicl

BAU (Busin Councinlts Lgeuertr eoper ati ons and cost

Battery St A measure (expressed as a percent

(SoH) capacity compared with its origi
di sposal

BEV (Batte A vehicle powered solely by an ol

Vehicle) external electricity source. Pro:

Bcycl e AustraliaRs national Battery Ste:
recycling of batteries. Future pl

CEFC (Clea Federal o9wwednmeerten bank provi-di.i

Finance Co investment for clean technol ogy,

CCS2 (Comb The st anedrad gD gf acsotnnect or type

Charging S with Type 2 AC charging ports.

2)

DC (Direct Electrici-taugiendgfapplfiaB&0i & W . (1
chargers bypass the vehicleRs onl

DEECA (Dep Victorian Government depart ment-

Energy, En emission vehicle and energy ef L

and Climat

EV (Electr A general term covering all wvehi:
including BEVs, PHEVs and FCEVs.

EV Ready Per Austlrealii a&an eEV S

FBT (Fring A tax payable ktuasdmpleanyeddts dqrsumd
provided to empl oyees. EVs under
July 2022.

FCEV (Fuel A vehicle powered by a hydrogen f

Vehicle) mot or Produces only water vapoul

GVM (Gross Gross Vehsctllkee Mmasi mum total wei ¢

Mas s) manufacturer, including the vehi:
Liuids and any Ltted equipment.

Hybrid Veh A hybrid vehicle uses both an in-
propel the vehicle, it stildl rel |
drivetrain

I CE (Inter A conventional petrol or diesel

Combustion

8| P age
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LCT (Luxur

NGA ( Natio
Greenhouse
Accounting

O&M (Operat
Mai ntenanc
OEM (Origi
Equi pment
Manufactur
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et s.
vehicle manufacturer or br an:t
agemenaod ahd kbadtery stewardshi

as
Th
ma

Professional associ at i on -nparnoavgi edne
guidance for | ocal government s.
Unit of power. Used to describe

It of energy. Used to describe
Federal tax applied to vehi cl-efslLl
vehicl e5)n BU4bel ow this thresl
Australian Government framewor k .
greenhouse gas emissions in a col
The NGA factors convert activity
i nt o ciaaoxiodhe ega) vamienndi qrCOtf or r
pur poses.
The ongoing running and servicini

S

e

n

Refteor st he maxi mum all owdlgadweiygh
excluding the vehicleRs own wei gl
cargo, Lt ted accessories, and oc
gross vehicle mass (GVM) | imits.

PHEV -i(rPlHigtVehicle combining an internal <coil

Electric V
SoC (State

TCO (Tot al
Ownership)
Type 2 ( Me
VEEC (Viect
Ef Llci ency

VEU (Victo
Upgrades P
ZEV (Zero

Vehicle)

capabl e of -olnil mi togpk ralte otnr. i ¢
The current percentage of an EV |
capacity.

The full |l ifecycle cost of a vehi
mai nt enance, i nsurance and resal
The Australian standard connect ol

Tradeabl e certillcate under the Vi
representing-egqmué vtiademde afoa€C@tnent
Victorian Government program pr o
eneef¥diency activities, potent.i
Vehicle that produces noeltact pi @«
hydr ogeel If uedhi cl es.

9| P a g e
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Coumaisl al ready achieved a major milestone in its

renewabl e electricity under the Victorian Energy
Climate RespggBbhz@, Phan d®RoOR@at t b&l loy gm@i sati onRs en

across buildings and streetlighting.
As a resul t, tCoeuRsmidbpxirand omrso Wlaess ofhi ft ed si gni L
represant ichagrrdorodt e emi ssions. Thaesé¢édansanspor o wia

central CouRgihd £wd mgeet®mMo cor porate emi ssions

Whitehorse 20245 Scope 1 & 2 Emissions

3%

m Fleet = Electricity © Refrigerants i Natural Gas

Fi gaiwhe t ehor se Q@uir émtZEF22Bpes 1

Whil e contri butanrde fsruiccheraassntnsatruegmdi mgarsel ati vely s
t CouRsi Ljeet and plant now account for a dispropo
concentrated in oper avthiemmakevdypilcewnseandnmakchenasp:

emer.gi ng

The challenge ahead is to decarbonise these Ljeet
functions such as parks, <civil works, waste, and

T Phased vehicle replacement guiedad nkeyssl.i fecycl
T I'nvestment in depot charugpignrgadiensf.rastructure a
1T Behavioural and opeempl omddemRtsihcam gaersd teof Licuiperotr
ensuringkrkebsiaed experience for menhllani cs se
f Evaluation of interim fuels such as biofuels

This next phase of the transition will be more coc
represents aCmo uoctpop doretnuonni sttyr aftoer pr act i male @lfi mdatse mc

1P age
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signi llcarmi sesmanhhireggh-basiedentechnically robust
solutions.

( AL] Ljieae Ljt Ae bDPNml ea
Emi ssions factors wutilised in this report are as

T El ectrAxcddge:@@®@O®Wh due to the presence of a 100
7T Die3del :kmerCO itre
T Pet2.o3CRmer Il itre

[ At eeuv] VoLl A SPAP Ay Dj@d oLji Aa
The recommenhdanstomatoadgpypyubiagess nd wasened by current
vehicle data provpdeaedt bptCoWrokElst 4 WOLIKCésimodel | i |

and caveats underpin the Ljeet transition danalnygsi ¢
the plan.

T Vehicle ReMhreszestpaici dlt: el ectric vehicle (EV)

examples only. Council must fuumodeey ak®s é&$sSmewn
conldJhm suitability, performance, and supplier

T PriciwghBadiesprices are based on manufacturer
Lieet discounts, optional accessoriesha®xsi spec
pricing is assumed.

T Utili satliecen uatid:i sation (annual kil ometres or
recent data avail ableafrdomeCounsi | Dayat am® math
have been addressed using reasoned assumption

T Repl acemenHx iSscxthierdgulreespl acement schedul es have
are retired early. Adjustments have only been
exists.

T Infrastructur@&ldndhSirtge nQonmnadifriaensucture | ayo
assessmentlsasaed ared kdopume standard installati
design, or surveying of underground or | atent

T Electricailt €aplaedttryi:cal capacity assessments |
Council and indicative switchboard ratings. F
(Distribution Network Service Prgviader)headgp me
install ation.

T Civil and Shrriuccitnugr aals sWiommekss : mi ni mal civil, tren
could vary if underground services, contamina

detailed design.
T Energy Pri cilmgtandi Tar ipfrfixcies are assumed to a
contracts and may vary with future tariff or
T Technol ogy andTlhMarEkve tmaBEvkoeltu tainodn:charging techn

Vehicle availability, pricing, and performanc
period.
T hti rsa nsti t aatoadgyw usishhe®sud dc de®eregarded as a dynamic f
be reviewed annually, with adjustments made t o r e
pricing, funding programs, and Council Rs operatic
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SOYopl T1 &1 Uf
>SAKRPYsowoly OYJLjY?2

The project bedasktwophr aVisewwaitluaklde Ljeet, energy
by Council. This included:

Y Fuel <card data and Ljeet registers

f Mai ntenance cost records

1T Existing EV charging infrastructure informat:.i
The data was analysed to establish baseline fuel
commercial and plant assets. Thlei matve eRydapasrbs d OR li

anAsset ManatgememsurPd acnonsi stency with corporate

AustraliansBEY$8!| e mdattboo gbkernecshemaarrckh t echnol ogy and m
and alferhatviennecl es rel evantt-dat eCoQEM idfRfse rLjeregs ,
standards and government incentive programs.
As part of this process, Auvselriacliea nmaEnvuSt aedntguargeerds
validate the availability and suitability of wvehi

T El ect-comméighal vehicles

T Medium and heavy rigid truck platfor ms

T Specialised plant such as | oaders and mowers
These OEM consultations conlLlmed delivery timel.i:

ensuring transition recommendations reljected prac

I n parall el , Auvetl rbaoluiranre RE& &ovg nmeasnikmegt di t as one of
advanced regions for Ljeet el ectrillJation. The r e\
T Local dealership and supplier availability

T Charging network coverage and service capabil
f Victorian energy tariffs, grid capacity and p

This ensured that all/l recommendati ons were grounc
context.

SAKYT eosphATDLoY ilLjsLina
Foll owing the initial data review, AustodalcilamndiB\YS
FIl eet, Sustainabil idtyo, caonndLdrFm nparnocj ee crte porbej seecntti avtei sv,

operational pri @afdistoi &€ sl.e nT h-mhd&nda gaenEeyg Etheamitg ebe havi our
for Ljeet wusers.

Two site visits were undertaken to the Civic Cent
of Rteltey cl ing andt Waastee€ensriréee readiness for vehi
These vi sistist ec eeptewrterd coan conditions, vehicle par
constraints. Outcomes from ehei Workshopeabhpndi sjte
infrastructure concept design for each site.
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SAKLtN¥aT a DYdYailyj YAw

A custtbmsExic &l eet Trodn diet iComstand oWh@aguldaetved owietd
WhitehorseRs Ljeet Cowvwrkaoitlmogel Thept eoeineddt & stceedhian g,
emi ssions outcomes under different transition pat
EV opWhioolnes ,of Li f e nGosssti ocnaslt dhelaaatkii dirigge menrdg@y aanp di suv e H

price variations. The tool Cwagamgésyemeopdofrdredorbyoi
instructions emlaeddbdiljaxt bel cayctbatdbuture dat a

>SAXypl a¥Y 1 K jLKY >)16ms
AustrahadenneHWped a comprehensive Whole of Life C
understanding the impact of EV transition on the

more exmpemubwét afse@ct ors such as reduced operating
EVs close to or exceed parity with I CE alternati\

The example calcul ati on bandbew esnhdoiwsg huo@o RARE MCE | SSp e
data and use case, the WOLC position can vary si ¢
your LjeetRs operadeondingequirements before

There are multiple variables to the calculator ir
energy efllciency and energy cost to name a few. f
positialnn ftolmi ¥ aemmsampl e the electric van which cur
travel | kmgpdoOt BiOtOupmar i ty. Ho ws vietri, | ishatuil an t thiet vi&

then all other inputs being caduwalort hmad | wesmsi cCloau nics
compardeaerik k@aasdsessincluded in the Excel Based Too
Australian EVS‘}l Existing Low/ZEV Replacement
Vehicle Comparison | Peugeot Partner | Peugeot E-Partner
ICE [Petrol) EV
e g

Purchase Price s 44000 S 55,000 § 11,000
Residual Value () 20% 16%

Lifte of Asset -] [

Fuel Efficiency [LI00km or kh{100km] 75 19.0

Fuel Burn Rate [L{h or k'whih] 0.0 0.0

Driving Cost [$/100km) 5 1350 § 381 § 9.59
Fixed Costs

Opportunity Cost 3 - 3 - [ -
Insurance 5 880 S 1,100 § 220
Registration 5 80§ 30§ -
Charging Infrastructure Cost 5 - s - 3
Garaging Cost 5 - s - s
Administration Overhead 5 - -] - s -
Total Fixed Costs 5 1230 § 1450 § 220
Variable Costs

Annual Kilometres!Hours 10,000 10,000 S -
Annual Depreciation 5 5867 § 7700 § 1,833
Fuel Cost 5 1,350 § 391 -8 959
Tyres 5 400 § 400 S -
Maintenance s 380 § 240 -5 140
RV Risk Allowance 5 - s -5 -
Cost of Carbon 3 59 § - -5 59
Total Yariable Costs 5 8055 § 8731 _§ 676
[Total Annual WOLC 5 9,285 § 10,181 § 896 |
[Annual COZ Emissions [kal 1,725 - - 1725 kg|
|LowIZEV Purchase Price Required for Parity $ 48,601 12%

Fi gerxeampl! e WOLC Cal cul ator Output
13 P age
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ORIVING EV TRANSFORMATION

Australian EVS)

B o
SAve oePAaALPA LUU ba¥YYe® LAYNwmelLjKLjNE
Australian EVS have developed a Ljeet el ectrillat:.
particular vehicle or group of vehicles are read)}

The index score provided utilises fuel <card data
is suitable to electrify.

Vehicles are available to purchase now
Vehicles are suitable for the custom
Vehicles are cost competitive on WOLC basis

Vehicles are expected to be available within 12 months
Vehicles are not yet suitable for th
Vehicles are close to cost competitive on WOLC basis

Vehicles are currently not available nor expected in the next 12 months
Vehicles are not suitable for the cu
Vehicles are not competitive on WOLC

Vehicle

m EV Not Yet = EV Close = EV Ready

14P age
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i 4 TRASFORNATION )

SFORM,

qO©PeaVYe ! AbPafe Lja
qAzdYedLiY2 T K OPeaVYe® DLje YNoLjT A

AustraliaRs transport seztoo emmdeadpingoedgbyw fTalpi
costs, rempwnldatpeewtamef omvest ment. E2 erédorr icce nvte hafcl
nati oralr mmwtelse LI €t clwalr fCoaufiy e 25 )-ElVAao szt

every major O&lMe otf rfiead sorb alt tkerriyd mo d ed smmnaecrrcoisasl p as
segment s.

Foco urmdtjielet transition represents the mosCouwhwmitlr ol |
timing aligns with t hevenhairckleet tiencLhencotlioogni epso ianrte wchoe
me d raumd hveeahviyc |l e opti ons are entering early comme:
matured to a poi,ntchvahlrgrien gv d mikcader tsy uspudplyyo e t a rad ea fl to
substantially reducing transition risk.

Going forwar di drmalafntddtcaative Gglwed aan mehrmotws t he directi

T Natilodnarecasts (CSI RO GenCost 2024, AEMO I nt e
VehiCoue&dialt e of EVs Report 2025) project that
new -Velgih¢l e sales nati CoalRlsy pbyan20 3@, halrii gmoinn

T Vichoadapti on continues to perf or m-vsethriocnl gel ys,al
in the LIst half of 2025, compared wi-¢e#fgpearnat
increase and pl aces Vitdtomrsi & eshmondg otnH ey Itehaed iAC
Western Australia (12.3 %)

T Counjeielt s across Victori a-edreectsrtieca dvielhyi cil necso r pah
nati onal Ljeet dwartiandisc 81 Wi ¢ freald iu cetecoipiaddaa ®t one

BEV
The mar ket is now mature enough for Council t
Local availability of vehicles and charging i
i mpl ementation in |line with replacement cycl e

aqAQT alPMFf YULje aPeLjdY DeljdYeas
CouRsi Zero Emi ssion Fleet Business Case is suppor
government :

1 Fedelrhel :Nati onal Electric Vehicl eeBitgsaitemyst(&m®
and supports Ljeet transition through ARENARS
T Victomé a’ner o Emi ssion Vehicl e Rweahimalpe tsaalged st
emi ssion by 203Qoeurdnmeamot eadkboshl p.

T LocGiduResw@l i mat e ResgB®hze PAndanCl2i0@8t e BHE03p0ONse
has an ambndzteom tcormpomaaltl e emi ssi ConuRskllaegefkt
direct (Scope 1) emission sources.
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https://electricvehiclecouncil.com.au/wp-content/uploads/2025/10/State-of-EVs_2025_141025-2.pdf?utm_medium=email&_hsenc=p2ANqtz-9QVkoCOSZmUG_Fr-sTu_9vymikCyEOso6icUdWwiW_FR8R49M1u4oL-xgu6AuLhaFaYITvBPZE-IYgSeN8f9wMO1yKGxPAeaIO9YIJm4WUjLZ5FT0&_hsmi=14758006&utm_content=14758006&utm_source=hs_automation
https://www.ravim.com.au/forecasting-electric-vehicle-procurement-by-victorian-councils/
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Australian EVS)

T ProcuremerPtardliicgmmanton in the Victo€oaRsEherg
electricitwyenapwpwpblieisall0bObwing vehicle electri

elimination rather than displacement.
Exi sting policy commitments at all |l evels of
i nvest ment signal. Council can align its prog
demonstrate | eadership in municipal emissi ons:s

qAka YNp AT a1 Ufp OYDPTLAYee DPAT >1]ybet
OYeKie] PANY

The Australian vehicle market-emasseonetedhaohewi f

electric options now proven and commercially vi al

speci al issead) eora ptprlfihaelat obhewi ng table outlines eac
emi ssions, and opeCaumwmialbt Ljeessderations for

5. 3Colmparative <vnedr WimerwsofonLdwchnol ogi ¢

The below table summari ses a more pcedad esdowsvi &y
relative energy efllkiency, fuel cost Canagcmthies djer
operations.

Tawl-@omparati ve @wdewvo etvmiossiLlomws Technol ogi es

TechncMaturitlndicalGHG I nfrastKey Key Li anl
(2025) Energy/Emi ssi Needs Advant Ri sks
Cost (!(kg

COft Nk
LegacyMature $0.&S8 0. ZB. 3 ExistitEstabl High emi:
Di esel $0. 25 | net worltech; vol atil e
(Basel range mai nt enai

i ntensi vt
BatterCommer ($0. @4 0. @. 0AC/ DC Lowest HigGapit:

El ectrmatuwmg $0. 06 | chargirrunnin andange |

(BEV) (renew: zero t some duti
suppl vy’ emi ssi

Pl-ug Mature $0.CEO 0. @. 1ACDC Fuel b Can be mq

Hybric $0. 15 / chargirfamili expensi vt

(PHEV) operat if not r ¢

plugged i

in EV mot«
servicing
compl exi i

Hybri cMature $0.E3 0. @M. 1 None | mprov StlOOf% s s
(HEV) $0.18 / ef Llcie fuel dep:¢
| CE

Hydro¢Emergir$0.E&0 0.@. 1DedicatFast r High fuel
FCEV pr-e $0.90 J/(renewrefuellhigh r poor eneil
commer ( ( @ @113 Ht ) c$EZB m ef LJki enc)

/' kg Ht) stati ot i mmatur e

chain
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SFORM,

Bi-bi es Mat buée $0.E2 0. @. 1ExistitDram f Dependant
( B&EO ' imitec$0.30 /(feedsinfrastlow di feedstock
B100) depend availabil
variabl e
intensi t)

Bat®eéegtric vehicles (BEVsTCobhadjeeltemermgpeasdtaont havi
ownership now reaching pariduytwi ap@dineéaekpmdaet edcha i
outperform |l egacy drivetrains as battery prices
remaicommerci al-l gt emsmaver eandoegddliifkel yodto adcdt\ha retvac
di es€lounEdhi s places electricrveki alespraicg hwplad hmoa
decarbonising Ljeet operations.

5. 3T.e2c hn@ul tolgoydek | aCoisita )] ect ori es

Bateéegtric technology continues to beneldt from ¢
chainsiohidcdlilumcost swhiavmee f 2015 narbdy aorveerf o8r0ec a st
80/ kWh by 2030. These reductions Ljow directly int
periods, while operational savingef ohef oueidét aadv ax

I'n contrastelhydedbdgeh esudlace structural cost and
achieve diCosuetljipltard gpl ifoati ons:

1T Energy efblduenay; compressing andBttamspombr a
electricity than-ediercaatilcy eqghudarvgpilreghta battery
1T FuelExestunder optimistic scenari o&@,0 memewablb

2035 still @bg.u%d ipnegr tkom $f0o.r70a heavy truck, rou
T Infrastruldydireege mtreenfsiadlyl:i negdoddpaat § nrveegsuinreen t mt
safety systems and very high utilisation to a
1 Supphwpin masuraftiyaRs hydrogen refuelling netw
onl yopoenreat i evreahlh ghleeogyen refuel ling station in

T OEM di Mea¢gwiromanuf actureandsbDhhbhmbser ¥pltvori 5can
electric platforms for medium and Aeaaysmalhl c
mar ket , Australia wil/ be a mar ket foll ower r
timelines | argely determi neldadlddi gkeobhahbhi pabduc

Hydrogen therefor e -rraenngaei nosp ta osnp ef coihaaluikesneod elr@arrg ¢ o &
t han a maiunvgetierlte asno!l ut i on. BEV pl atf or ms,r dtye cooospta
reduct@owmer oyedr, wideniWwidoobtmBsgk@momilangpamg hor i
technol ogy wddlilf aled o srterp avrhiotlye or better across al
approach parit-yi god wietBcoyethsiseavy

Bi ofuels and synthetic diesel alternatsiywetshestucch ¢
di esel of fer |l imited interimteemarcharsits ati indrs . p dMh:¢
reduce lifecycl@oWCOmpamitedsiwemrsse | bywnd0 require no m
modi Llcati on, -tbegtremaéed angpt g gbexeensi ve
standard diesel). Feedstockhdoempgt dinamd Wil &t ni, & &in e
synthetic diesel production carries &oluarhdgeds eener ¢
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fuels may -peowmi teamsshbdbbobnhal pat hway for | egacy pl
they are unlikebmpébi zepoeesehoiehi saobeyond

Bate®éegtric vehicles now delivedupyoappl coati
whil evbhbauoele options are approaching eommerci
electric adoption whi |l ee vireolna ptnoernitnsg fhoyrd rnoigcehne «

qAQYe LjiTuba ubPauvVYe
The used EV market in Australia is now entering
Liuctuation driven by technology cost redbetionsg :

and npesale uncertainty have eased as perfor
generation of Ljeet vehicles reaching Lve years of

Battery testing and certilJation are emerging as
battery healtimdeppodeanstt(wgthedl ng percentages) are

remar keting platforms. This transparency all ows &
stronger residual wvalues relative to the early me
While publ-vahed tesedaals for new EVs st, ||l appeas
typi c@IBday t 25 ,thhesyedlysires are heavi tve hiitljlee pada a e
rather than excessive depreciation. As battery at
the market are signillantly omaeapgald [tyhdowtehesi mept
even whveenhiucsleed prices remain stable in absolute t
Recent r eX&mY «@aitBdd¥as cfhoras t he Hyundai l oni q, Ni ssa
values holding in | iFhe ewiota Ireegpuwirvta lgentwiln@E dnreardaen! ds

private buyers and s mal ke nbiusssiinoens fsalapst | smenesm ego faf f o
auchtlieon house being bought by privat

Overall, the marketvailsemomwirma |t cwdin o :r@sis dioallg |
standards mBYudemamd wmniseas, resale risk for Lieet
Courmoint ext, residual assumptions can theref-ore b

combustion vehicles over the next procurement cYy

Residual value risk can also be mitigateidr operat.
traditional r-epppoemedt bwi bdower Ypalseal maideenetniamg
i mprove overall value retention. Electric drivetr
extending replacement intervals by one or two ye:

Coura@ainl al so explore secondary appgl idcuattiieosn s( ef.ogr. rp
parking enforcement or community programs) to ma

Residual risk is easing as battery health te:
battewohemt dthereport at di sposaBV tpr isaugpspoaan rc
resi dual s oarmiuttisgate by extending service | ife

conservatively for resale.
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https://www.pickles.com.au/PicklesAuctions/media/PDF/qar-q1-report-2025-pickles.pdf?srsltid=AfmBOorsl6szA1rqftcuO-qbR_7fwldAxU52rLomwAl9BXQBCa52Hn1X
https://www.pickles.com.au/PicklesAuctions/media/PDF/qar-q1-report-2025-pickles.pdf?srsltid=AfmBOorsl6szA1rqftcuO-qbR_7fwldAxU52rLomwAl9BXQBCa52Hn1X
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PR —— B

SFORM,

qA@YpLiNaAaY ! dDLja®pajabjvoma Yes pdijy DPAT
Y

UVYpLjNa LteDj yavYe
Theaal abilityguppowrbghigleeasestenwtri knd ifsor. adefl dasir mlee
provhdest ahilpipdlyedbase across -luighwtsegmeimes ci al an

5.5Lilgkhicl e exampl es

T Kijbyundai , BYD, MG and Tesl a €buUResperaes. deal e

T TheCEeMs madwh sntaht Cohu Rsi passenger and commuter Lj
payl oaMDLgLead f or mance.

T Manoyt her vehicle dealershelpsecehiferésngamewalasd
close pfoX¥wWhmtehorse.

5. 5Ca2mmer ci alvedhnd | hee seewxyamp | e s

T Foton Motor AUudAumamld mEWR®istctk hseer vi ce centr e
anAll tona North

1 Dai mhédratshe Fuso aCahdretr MalnBlende.aong

T LDWhoeskRel ian@le!l ctric vans and |l ight trucks off
deal ership.in Nunawading

T Mercedes oBdtegéswhoo and @@ peRiimfMmgvwaod ans

T Peugwhotf ftehrdsalE t n eE X paenrdt r EBaihrsvy n .

T Renaubt ftekemsngaea®céd el ectric vans are in Croydo

T Ilvecofvtlrdoes eDaily i mrwvwlandenaemd chassis

T Farizon (Geely Commercial Vehicles) | aunched

Farizon SV electrt boMé&lamo amndeiH®REIanigéwgodotdi p r uc k ;
T CMV Group (Volvo, Mack, UD Trucks) has appoin
Emerging Technol ogi é@s:asaendd i,Al aMerabeduirnvge |Fauedls t €

5. 586.m3frastructure and demonstration act

f lnf ox Heavy Truck Eleeltectiiaci pni Meoimecetns @6nh d
Nor.th

T Mondo Power Truck Chargi-mlgudHud50 LkaW elrayo@ fNworrd e
AustraliaRschiaisgi mdpasietdet ruck

f Toll ,GLawgrtminalNloirnmdgh:el ectric heavy rigids in
ecosyst eenmmifsosri ozne rfor ei ght .

T Publ i ¢ ENEtGloaxrggainndg anrgodwa d Y char wi thi hot@kmoot
Whi tehorse

Local dealer networks and service partners il
of EV models suited to Council -olpeaeirmtriiomlks .anrd
supports timely replacement planning.
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https://www.plugshare.com/
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qAEPoaYem | 1BAPYNjiphya LjA U

Modern electric vehicle batteries are designed f ¢
require replace@Genmwwliet Bhnpt bgcher mamprovements i
management and software conwelody dmd et enxtyeeaaresd, ewil
now of f greiamrg ogildl®t, 000 kmowatrghti eehasl| essaaddr dn
| argest battery suppligramowaocfrheabadteseminebihen kel
such as buses and prime movers.

Re-wbrl d data from Ljeet applications in Europe anct
5%fter eight years of service, meaning batterie:
mar Ret t echnol ogy continuesast d hiimprLigwé&-yee-&isd bwisleld
battery technology.

Nati onal product st eowairfdes hi gt tf eraimesicairkess rdiogot emedt ru

(raed mi ni sctyecrleed) bayl rBeady provides collection anc
and expansion to EV battery modules is anticipat
operatebahe¢iebygowméar | ifeti me rsdlgenmatridmsd ‘efuorpooppeya m nc
model s where OEMs retain ownership of critical me
For Council, the patteiygateplimpdt e mmingumayiaikisen-gehnede h i C
l'ife management will i ncr easeicryeell ye ro ccchuarn ntehl rso urgaht he
intervention. Council should continue to monitor

and ensure tdhuwrtermariturep djeieltdc ptrioebnasc ki nocrl ucdeer tOEWNE db a
obl i g@daudmanisl. currently dauds emputeorntt r duifskp evdaiitmaala g e nt
vehicles once sold into the secondary market, so
represent a change in policy and an extension of

Battery packs are now expecteacdcrtm rliakt ftolre Cfol
procurement sho#wdlad ks pecicfey t OEM dt aleedyicf eng pr.
batteries are managed t mecuglathecr e¢dhiane Cosatne\

Council currently dcdauds emate nttr eautsi@Eeadri codaersg guoen atld
into the secondary market, so adopting batterl
greater |ifecycle accountability

qALk i >pbeULAU bR weYe aeYATas
The charging infrastructure mar ket has matured reé
Australia. Depot, home and public charging sol uti

Charge, EVSE Aust rhd ipr aawidd erii rgti eng rEanteedy yde smi gn, h
services.

T ConnectorAlslt amnedvarediseect ri ¢ vehi clyepse LnJI]dAC n Awu s
CCS2 (combimemdn ALt/ dMrCs). These should be adopt ec
Council Rs Ljeet and chaxgimp@tiimfidagdgtyructure to

T Charger types:

0 AC chatEgle rksW)i(t7 passemgemerandll ivehti cl es par

2QP age


https://bcycle.com.au/wp-content/uploads/2024/12/B-cycle-2.0-Design-20241205.pdf
https://bcycle.com.au/wp-content/uploads/2024/12/B-cycle-2.0-Design-20241205.pdf
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0 DC charB@é60skimpwi de r api dutcihlairsgaitd gotnfy oomr e hhiegahy

T Smart chargi ng aModdelrona dc hnaarngaegresme mtt:egr at e wi t h
and can coordinate charging schedules to avoi
T Home and dePploa grhoaawigrhhgogoes ev eohfi ctlackse makes home
increasingly relevant, with servi cter goakoivi d ea ss

managed packages.

Standardi sing on Type 2 and CCS2 connectors v
chargers across depQlrdenre nsttsy laen dc ovrerhd ccth ®@ws wleg
this will not be an issue for new vehicle purl

qAPT eo KT e NY 4 cEDAAB e A LAA U
The tramseimi sleiedta vai | | require a gradual shift in
operation, maintenance and planning of new vehicl

scale of change is manageabl el, bhargedecadnplatay nhe sngn
are conlJdent and equi pyweldt &8 pe woykt esmd.el y around I

5. 8Culrrent workforce prolld e

Council Rs Ljeet operations and maintenance activit
oper agdgmphaydMest of the existing skildl base is cer
hydraulic systems and gener al mechanical servici!

of the Ljeet over the rniexg pdreocgardees,s iwietlhy tarsa nnseiw ivoe
introduced.

5. 8Tr2ai ning and qualillcation pathways

Accredited training in electric vehicle safety ar
regi stered training organisations, including Box
i nclude:

1T AUR40620 Certildcate |V in Automotive E/ectric
T AURSS00064 E/ ectric Vehicle Service and Repai

These shortsdwrwrusewonathaiggeshks dflety, component i sol a
be delivered elmeit idlydeybstt imu exiisdp algi | i ty without sig
5. 80pBerational readiness and safety

Council Rs existing Work Health and Safety syst ems
vol tage vehicle inspection, LE mp | ogessgpsomssd bd red fvoar
cleaning, towing or storage will also require bac
and Lkl d environments and compliance with indust:H

Operat iManshntemdance) .

5. 8ChMange management and cul tural readi
As the Ljeet transitions, a structured change man:
engagement, driver faqmnlitami sanigomesessei oesi anadnl
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operational conlddence. A phased iwntsiobdiukitipnanoéasce
pool or community weeapl dleeas pnicnagn asnudp pnoorrtmael arsley ne w

depart ment s.

5.8L®ngerm workforce evolution

Over ti me, f ewer mechani cal service hours wild/ b ¢
provides an opportunity to redeploy resources t o\
functions. Councmhér snaiypal wiot colhecalert pairni ng pr oy
programs that develop future workforce capabil it
Targeted training in EV safety, maintenance ¢
compliance. Partnering with | oc aelf fpercotviivdee rusp sl

as the Ljeet evol ves.

qABUCATLRPW aebAsLjoLjl A
The transition to zero emission vehicles (ZEVs) i
capital costs and strengt hWhmi Itshte Mincatnotribiadn dsopesse i nLd

EV or EV ndhargdaidmgkE&wWr eCounci l should continue to |
advocate for f uripeieng ttraantsd tdlolngc etsepectial 'y beyon

5. 9Exlt efu mchd ng nance

T Australian Renewabl Eéh&nkrigyi mgenktg NARENA)FuUnN:
decarbonisation, charging infrastr-tanhdregand
1T Clean Energy FinaRceviCdepoctahtenas{ CGEELC) LtLIhance

Lieet and depot electrillJation projects.

T Victorian Energy EfWIiileen cWE EC@sr tui nLdceart etsh ¢ WE EcQ sc
(VEU) program are not currently available for
battery electric vehicles, trhed apreadg rdaent airshb oenvi os
itheri m, Counci l may consider opportunities for
as smart charging, ensigy mamagahért geortrraol ®
measurearbdy efnldJci ency outcomes. Each VEEC repr e
currently vald®ed mdr atroumea. $80

5.9Fr2inge Beneldt s Tax (FBT) implicatior

f From 1 July 2022, eligible battetaeype!| ercdbari €BT
Feder al l egi sl ation.

T Vehicles previously subject to FBT can now be
cost of ownership for commuter and entitl emen

Council can reduce upfront costs throuarhd pr oc¢
newederal oscBeEmpe|lDpsnecits will position Coul
i nceandveabsi dies
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This section of the reporCtoumrcepd®vti i aagFlae&to oTrdd ms

actionable roadmap to decarbonise Ljeet operati on:c

The Fleet Transition Strategy CowtRlsiiljesdad phdoavd ¢
emi ssion vehicles. I't Il everages detailed anal ysi
across vehicle ciwasbdspestippomaned bBwdreabkt benchi
pat hhwayasl aGoeRdsi®xi sting vehicle replacement cycl

This pls€Cmupuidavhi cae robust framework to guide inves
operat i oameanls ucrhianngg et he Ljeet transition is both env

t KALaAYY® '6eVY¥sae] YA®
6. lIFlleet Composition

Th@ou hjeielt i s Qoyupmdcialtl hif 0 rsiaz e20 laB@weert sl lu,n dtetre rceo nasri ed €
rev.i ew

The graph below shows the distribution of the Ljece
of t lmindlepjeét transition strategy.

Foirhi s agsebssmentategories haveolmpaeni §anthet wdemne
anzdero emi ssion vehi dlee cauletheeront aet itvyepse, TfROUC Ke x>adm p5l Te
f ourt yspuebs; Pri me Mover andeagwy Rigid, Medium Rigid

Whitehorse City CouncHleet Breakdown

Wood Chipper2 - Car-Large6  Car- Small16

Van- Medium 10

Car Medium 60
Light RigidL8

Tractor5

RideOn .
Mower, 13 Prime - \jedium Loader 2
' Mover, 5 Rigid 8

Heavy Rigidd

Fi g4aQoeunci | Curreby FypetaBde®hdownty
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Over aCod y hjeibdeur rheenatvliiyl y wweeridgsh tpeads steon §rvr ( 8@ W) cbest he
being passdhgeregéehiofl ¢jeet Cnabbeielbat soner withpveaa
useft Tr uO©hksMoREdESE, UtOinlei tsil @ g a6 b O c WCaornidijetelit e i s t he
preval ence of Llve Pri €@o uMvdrss pwhea scehntiss an oun itgyupe
of zero emissions alternatives.

I't shoul dChemaioltedr ehat yrandet gihngl eBas ®e i Cgeamer
Vehi clleBs ,Utwiltit i es and 17 NA2&n sal magdu rtroe nrtelpyl aocne oCradresr.
signi llcant maketp andthaeslLeetnacsesnsideretdti shoal d
alismpacts the Ljeet emi ssiaon @irodd s eadch dl gptaecre. of tF

Fuel data has bemromtan aplensdehd 40 5a. 1RPhi s provi des
amount of information and insight into the driver

Acr os smanrtih CphrRisedt had the foll owing i mpact:

T 413, bbTres @&f6, @i4seetls od naB8% dd i elste Ip ettoar o | split
T Over $990@WermMt0Oon fuel
f 1316onnesemifs<iOons were rel eased

DI ES

413, 6B01

used

1116 tO©@ I
emitte

The annual fuel usaganhkhy coassemnetsy wohwea et dfuedvn i Bledu

main callouts are as foll ows:
T The Llve Prime Movers in the Ljaptl eamesséespensil
signillcantly outsized i mpact of the Ljeet Rs em

T The second highest fuel UtsialgieT hHaiessl iesmiosnsliyo nsse ti
that 18 passenger vehilkctlielsi tairees due to be repl

T Trucks including Ligdltl,e cMeidv eulmy acaln tHreiabvwt e i alin
and emissions.
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T Fuel used by the heavy machinery including | o

Total Annual Fuel Use By Vehicle Type

Wood Chipper car- Small
Van- Mediu
2%
Utility
16%

1%, car- 2%
Vanz' jma\Large Car- Medium Heavy Rigid
0 1%
7 7% 3% Light Rigid
_12%
Loader
0%
Medium
Rigid
4%

Tractor
10%

RideOn Mower
4%

Fi gaQoeunci | Total AnnuZald24Fu2e5! Usage Breakdown

6. 2Fl2e et Uti |l i sati on

Anal yeenfguebhotatsadt dtaltea ki | o metvreenhs ctlreaevseadt|eegdd btyi v e
l ow, thi€oudjetef Rscaheok vehi Whiesebhensget mumsitaiyp avli i

I n the caseutwhteé imeadpeuwrne da sksye t haonunrusa i tl H es aa vibewmrearmheo ur s
used to form tlamibasailoomsdbaat WObG. and

Fleet Category Utilisation byAnnual Utilisation byAnnual Hours
Kilometres

9cmpiE !l NI NPAYNO

9 cpEl ¢ T i NZANNP

9 ¢t UT Re @ NPATNEZ=

clecz2! HARD YAMON

X RN6qHART NMAM=
xYeTl 1l 810

~JT Rz G HARI TAZTP

Al RGIJH~Y2 NMTANZM

ARBIIH~Ys 131 301
NI ¢ HqVYI 988
OqRiRq! N=ZA=MNoO

écHMI Re NMATMNY

¢cHE c O d TAYZIM

i YYT HOG6RGC 483
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While the | argest emissions reductions wil/l ul tir
i mmedi ate i mprovements tphroncwgt mgeadt me@mtsiumiesat iThe

vehicles are alVvVemaelt ederiunigl esedroamendanal and LI
i nvestment is required.

6. 3DaltiamilLt anMroancst i ¢ al Considerations

Council Rs Ljeet datacasdpremardsy 9wl ¢ wteylp e viodie f we
i nformation but l' i mited insight into utilisati on,
kil ometre data al wmpenslaeulad meats ure rodl iassset prod
departs the depot in the morning, remains on site
km per day but stil!]l be fullgriuyitiasedl s Comortr seil
payl,ioasiks that could be uUundmay albenobegrai need foor | p
opportunity for rationalisation.

|t is recommended that Counci |l undertake GPS
surveys, to build a more accurate pictamre of
oveatilised.

6. 3El2eet Ration&8itsagion and Right

A detailed utilisation review can -uee eads otpp obdtuwn
business wunits, or align vehicle size with actual
Lieet si ze, i mprvoveg ansdetdepreoadned plvaecrea niegn tmeeaxspuer mdoil
emi ssions savings without i mpacting service del i\

It is recGomeraodbkdshhbhastidziprg odurtiinsge edcghhtrepl a

that vehicles match operational need and t hat
6. 3VeBhSabstanditReoanl | ocation I nitiatives
Tar get edu bvsetoitod tgiuvoonc k1'y i mprove eflLJiency and emi ¢
f Tr welkt #ssi gndultiyg hdiess aoace work to utilities, i
manoeuvrability.
1 Ut¥ePassenger R¥phackeutilities used primarily
small passenger BEVs
f Tr wWc\Wa hn parks or facilities maintenance where
reduce fuel use and provide safer |l oad storag
T CroeSsist e ReRbOt atuestel owow: surplus vehicles bet ween
reduce dhRagerixiaenpli ieanvan | ocated at the Civic Ce

swapping this with a heavi lcyanutiimpiroece wan |firsa

It i s rddamnmerndadi ¢éhisshibaitl @hwmieixd ieyw hipoe te nmiux e
remains optimised for operational demand.
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6. 3Drdi ver EfLlci ency and Behavioural Me &

Driver behaviour can inluehmpl & oerhit\viomgg atorpd ii minn g
providing periodicarfileedbaekemhtowcghrepelrting can
practices include smoother acceleration and braki
pdnning efllkient routes. These measures promote r
culture.

It is recCGomeaoadbdi betfddcriaetnec ydrtirvaerni ng i nto in
programs, supported by ongoing feedback from

6 . 3F use | Quality and E10 Considerations

For the remaining petrol -LOjesettf, fQuoeuln cpioll -ecpopurl bde ei dnatlr
vehicl es. E10 (10 % etmwmn®ll| ibfl ecydd ! ¢ ypr ean Hh ogyu pe oh
unl eaded petwabhl elueontoentt.s rene

Al t hough C€a@aumcidlaRa fdieslti ngui shes bet ween 91, 95,
do not currently appear in emissions calcul ati on:
met hodol ogy, whiethr alpiplard Rdiamgdalrid &kmpi ssi on fact
The COt wvariance between petr@l % radegenrerBl0 yblce
i mmateri al

It is recommended -tJhat ELoluncy | fadopdtmpaat ELDe
guidance, and ensur e rneaptoirotnianlg garleiegnnhnoeunste waictcl
met hodol ogi es while dmmrmurmienatlitng nttlkee nrad H ¢gwa l

6. 3Prei-UaeeVehi cles and Emissions Bounde

A proportion of CouncilRs reported Ljeet emissi ons:¢
under FBT arrangements rather than to operational
mi xed business and personal travel

From an-aecmiousnitdmsgy perspective

T Operational FwuselPrciovnastuemeld afveerl :per sonal wuse cor
1 emissions but is not directly related to se
T Boundar yDDéliJeirteinomati ng bet-wsee nemipegiadn 0 n@ad o\a
picture of organisational control and operati

Whil e not yet standard practice, some organisatic
frpmivate use.

It is recommasesad aviaatl a®d ea slialbtalmdoep rnoepw rdtai toan
use emissions and distinguish these in inter:i
accurately repmiespavhepreamade .onal
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Whitehorse City Council Rs Fleet Policy (October 2

framework for the allocation and use of wvehicles
Commuter Use and Pool Vehicles.

These policies govern eldgrididsd,y,FBRmptl roggeetemerotnta
requirements. The foll owing review summari ses Kkey

pl anning.

6. 4Sulmmary of Current Pol i cy
CategaoaPrivate Garaging FBT / Cont Notes

Entitlem Treat ment
PrivatFull pri Homgarag Employee ¢ Provided t
(includi for FBT an empl oyCeEeCs,
weekends operationa Director s,
|l eave)
Restri Private Homegar ag Empl oyee ¢ Appl i es me
Privatpermitte pool car for FBT an Managers ¢
Victoriaduring woperationa Coordinatoc
CommutLi mitee-oMay be p Generexlelmp,t Operati one
Use wor Kk home ove FBT (opera determines
Pool VBusiness Must remNo FBT Accessed v
site system for
wor k trave
This structur-esenbenebBleshabépecoy®&bancil and that
compliant with FBT rul es.

6. AFBInEmpl oyee Contri butions

Counctirkempbheyer, is |l egally wmeepouredilkll e sipolrdyFeBTsf ¢

mak e -taafxt ecront ri buti ons equal to the taxable value

el iminating Council Rs FBT Iliability.

This approach is consisgemerwmeht wpdaspread EuCt e
) y amid croluineaccikl s al | specify -empl oy

use v.ehicl es

This evidence indicates that employee contributi c
and cost recovery.

6. 4EBT ExemptEimors sfi om ZXerha cl es

Si nce el 2@2Dbl e -ezneirsos iaonnd vieowi c | es ( bactetlelr yv eehliecclte
under the Luxury Car Tax threshold) have been exece
Procedure (2024), where 10d0We e,f tthheer eF BiTs iosp ppoarytalbn
avoi dance and emission reductions if qualifying I

298P age


https://www.bendigo.vic.gov.au/sites/default/files/City-of-Greater-Bendigo-Fleet-Policy.pdf?utm_
https://www.merri-bek.vic.gov.au/globalassets/website-merri-bek/areas/my-council/careers-at-merri-bek/working-at-merri-bek/light-vehicle-policy-review--ceo-authorised--september-2020.pdf?utm_
https://www.westwimmera.vic.gov.au/files/assets/public/v/1/documents-amp-publications/policies/wwsc_council-policy_motor-vehicle-policy_adopted-20-july-2022.pdf?utm
https://www.yarriambiack.vic.gov.au/files/sharedassets/public/v/1/documents/your-council/council-agendas/2025/29-january/15.6-draft-motor-vehicle-manual.pdf?utm_
https://www.ato.gov.au/businesses-and-organisations/hiring-and-paying-your-workers/fringe-benefits-tax/types-of-fringe-benefits/fbt-on-cars-other-vehicles-parking-and-tolls/electric-cars-exemption
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debAsg LjoLjl A OapbA

nes a-amldased oappr

and

cost

—

-

anal ysi ¢
benchi
vehicl

This section of the report presents a Fl eet
roadmap to decarbonise Ljeet operations

The Fleet Transition Plan outl:i

emi ssion vehicles. I't Il everages detail ed
across vehiclbyciwaabdspestippomaned and

pat hways are aligned to Council Rs existing
This plan provides Council with a robust
operat i oameanls ucrhianngg et he Ljeet transition is

i AzDbea

7. lLolavnder o ERw asdsiinoens s

Car

s howeshehagfgogunoei ftra@aintsiftdron

Austwhiildhh ar eCosum g¢ialrbd tei d oy,

of
veh

Ov erCalrls, are EV

of
t hi

300km of
icles is

chall enges

high.

existing &€Vseadythei hjgekept

Lar
EV
EV
nec

ge Cars as

equi val ent s

model s
essary and

Cars - Large
(7 seat)

\ L
l/ %

= EV Not Yer EV Close
EV Ready

direct
being
becoming

Cars - Medium
(SUV)

W
P %

= EV Not Yer EV Close
EV Ready

keeping

repl acement

S
€

C

«

framewor

both env

t d0 EaVv aiTlhhablee amed &

vehicl es

currentl
ranGeumeehiang oswives lydlaiyt waedi n
very

ready and should be tramhsié¢i dame da
rest iual spadeer prafedtti @ns
s can be achieved by

as
vehiCobavsitthon hleon
6 years rather tF

Cars - Small
(Hatchback)

)
P %

= EV Not Yer EV Close
EV Ready
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7 . 1Wh20 Oféi Cest s
For each asset c¢class, a WOLC calculation has
Case The example below for Large Cars shows
reach cost pariewtwith the I CE equiva
—
Australian EVS) Existing Low/ZEV Replacement
[ ————— w
Vehicle Comparison Kia Sorento Kia EV9 Air
ICE IDiesel) EV
Purchase Price s 43500 S 95000 S 46,500
Residual Yalue (3] 65% 40%
Life of Asset 3 [
Fuel Efficiency [LM00km or k'Wh{100km) 85 19.0
Fuel Burn Rate [Lth or k'Whih] 0.0 0.0
Driving Cost ($100km]) :] 1556 § 380 -8 11.76
Fixed Costs
Insurance 5 970 % 1500 8§ 930
Registration g 350 % 350 % -
Total Fixed Costs :] 1320 § 2650 § 1,330
Variable Costs
Annual KilometresiHours 16,340 16,340 S -
Annual Depreciation 3 5407 § 9500 § 4,003
Fuel Cost s 2542 § 621 § 1,921
Twies 5 500 5 500 5 -
Maintenance 3 g00 3 240 -3 360
Cost of Carbon 3 128§ - -3 128
Total Variable Costs 5 9266 § 10,861 § 1,595
|To1:a| Annual WOLC 5 10,586 S 13511 § 2,925 |
|Annual COZ Emissions [kg) 3,750 - - 3750 kg
‘LowaEV Purchase Price Required for Parity $ 65,749 3%
Fi gadWwael C Oultaprigte Car s
-~
Australian EVS) Existing Low/ZEV Replacement
ovvna v
Vehicle Comparison Toyota RAV4 GX Hybrid Geely EXS
ICE [Petrol) EV
A
[
*—-’—‘i
] U
Purchase Price 5 /000 5 40930 § 1,990
Residual Value () 66% 40%
Life of Asset 3 [
Fuel Efficiency (LI100km or k'Whi100km) 6.0 17.0
Fuel Burn Rate (Lih or kWhih] 0.0 0.0
Driving Cost ($/100km) 5 1080 § 340 -5 7.40
Fixed Costs
Insurance 5 780 S 820 § 40
Registration s 350§ 350 8 -
Total Fized Costs 5 1,130 § 1170 § 40
Variable Costs
Annual Kilometres!Howrs 18217 18217 § -
Annual Depreciation 5 4420 § 4099 -5 321
Fuel Cost 5 1751 § 551 -§ 1,200
Tyres s 500 S S00 S -
Maintenance 5 472 8 250 § 222
Cost of Carbon 5 76 § - -5 76
Total Yariable Costs £ 7220 § 5.400 -§ 1,819
|Total Annual WOLC s 8350 S 6570 -$ 1.??-:a|
Annual CO2 Emissions (ka) 2,238 - 2238 kg
|LowIZEV Purchase Price Required for Parity N/A - |

Fi gaWal C

O uMepdui Qam s

3qQP age
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SFORM,

Australian EVS) Existing Low/ZEV Replacement
...................... >
Vehicle Comparison Toyota Corolla Ascent Sport BYD Atto 3 Essential
ICE (Petrol) EV
-~ m - : }
> ~ “wﬂ’
\
Purchase Price 5 31,000 § 39,990 § 8,990
Residual Value (32) 66% 40%
Life of Asset 3 6
Fuel Efficiency (LIT00km or k'h{100km) &0 14.0
Fuel Burn Rate (Lth or k'Wh!h] 00 0.0
Diiving Cost [$1100km) s 1080 S 2380 -§ 8.00
Fixed Costs
Insurance s 820 S 300 § 180
Registration 3 350§ 350 -
Total Fired Costs s 970§ 1,550 § 580
Variable Costs
Annual KilometresiHours 12,205 12205 § -
Annual Depreciation - 3513 § 3999 § 486
Fuel Cost s 1,318 8 342§ 976
Tyres 5 400 S 400 S -
Maintenance 5 431 8 278 -§ 155
Cost of Carbon 5 57§ - - 57
Total Yariable Costs 5 5,720 § 5,017 _-§ 703
|To'ta| Annual WOLC 5 5690 S 5,567 § 123 ‘
[Annual COZ Emissions (kg 1,684 B - 1684 kg|
‘Low.’ZEV Purchase Price Required for Parity N/A - ‘

Fi g8Wael C OuStnpadalr s

7. 1F13e et Transiti on

Within the LieehetB&nsgsehi ohebfowhCaheoamrne rau rarl e nvtelhyi
have beeibr éxdgidiwng etdhe sha@8ketof 4jeeAsftrioenre are alr
means that 438uleCEovédki ¢crass#iPé anddcemateterdg by 2
28.

Vehiclase Wwhreh eplnac2diéypond t hose trarmaivtei dreiemg t |
del ayed foll oWiong odil20@besit on bwidgleti ng already be
FY. This is abtroes aaljudgemenassat § has been made
2n1Jnancial year

2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

#New Lovand 0 8 35 0 0 0 0 0 0 0
Zero Emission

Cumulative 4* 12 47 47 47 47 47 47 47 47
LowandZero

ICE Vehicles 4 3 35 0 0 0 0 0 0 0 0

*Existing

7. 1IEni ssi ons Reducti on

By transitioning the Car Ljeet t o EV,20&¥%dasnicoinasl f r
year.
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Fleet Transition Emisstddars
120,000

100,000

80,000

60,000

kg CG,

40,000

20,000

2024-25 2025-26 2026-27 2027-28 2028-29 2029-30 2030-31 2031-32 2032-33 2033-34 2034-35

Car - Large Car - Small mmmm Car - Medium e BasedaEmeée s20 2h/s2

Fi gaFrl e& eatn sAnt & & Baornss
i KIPAs
7. 2L olavsndder o Emi ssi on Readi ness

Vawsé f er Ilseoapep otrhteuni Coe djewitt. hiThetrire are mul tipl e su
curr erstelvie uvaitthrer vehicle additions dueFamitshe Aus
assessment VandvehldaumBinbeelalne ¢ @t ireedjiect ot he si gni LJ a
arqui ¢t al eantFarnd Tar aPresuigte ot Partner sized vehicle.

Overall, this cateigmred Zpeassemgaetre o/ etho cil esr maxe tr

vehicl es, with an additional 17 vans added. Ho we\

their replacementluing emo tt 6hee dvr d a eduditel Wileiried e@ B 3 c e d

prior toitheaendseoétthefe, when there is a favour
Van - Medium Van - Small

% “ "
W

= EV Not Yei= EV Close= EV Ready = EV Not Yei= EV Close= EV Ready
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7. 2Wh2o Ofdi ICest s
Keeping ywbharsameeb6 replacement schedule Medium Ve
equivalent s. For Small Vawig ha as malilc ep rremdiuwcm iiomn ol
WOLC parity. However, this |ewuwlrdggduigt djeeds idliy chal
the asset |ife to 7 or 8 years which is perfectl)
Australian EVS)l Existing Low/ZEV Replacement
...................... )
Vehicle Comparison Ford Transit Custom LDV eDeliver 7
ICE (Diesell EV

Purchase Price s s2000 % 59950 $§ 7,990

Residual Yalue (5] 20% 16%

Life of Asset (] 3

Fuel Efficiency [LHD0km or k'\Whi100km) 1.7 12.0

Fuel Burn Rate [Lth or k'Whih] 0.0 0.0

Driving Cost ($1100km) -] 2141 & 3.60 -§ 17.81

Fixed Costs

Insurance s 1,040 % 1,200 § 160

Registration -] 430 % 430 % -

Total Fized Costs 5 1470 5 1630 § 160

Variable Costs

Annual Kilometres!Hours 10,996 10,988 S -

Annual Depreciation g §933 £ 2399 § 1,465

Fuel Cost 5 2,354 % 395 -§ 1,958

Tyres 1 S00 5 500 %5 -

Maintenance s 560 % 240 -8 320

Cost of Carbon S 118 % - -3 118

Total Yariable Costs 5 10466 S 5534 -8 931

Total Annual WOLC g 1936 3 11,164 3 772

Annual COZ Emissions (kg 3474 - - 374 Kg

Low/ZEV Purchase Price Required for Parity N/A -
Fi guaweL C OuMepdutum Van
7. 2Flleet Transition
Due to the addition of 17 vans this year, coupl ec
repl acemendtud ed-3Ro&Eovu ivéil RPOB1 kely need to consider
forward the repl doem@nteaadf otuheddevehicalpeg al comm
Thsei ze of the Van Ljeet wil |l increase from 33 to 5

breakdown.

2025 2026 202

2028 2029 2030 2031
2026 2027 2028 2029 2030 2031 2032

2032 2033 2034 2035
2033 2034 2035 2036

#New Lovand 0 7 2 2 1 0 38 0 0 0 0
Zero Emission

Cumulative 0 7 9 11 12 12 50 50 50 50 0
LowandZero

ICE Vehicles 50 43 41 39 38 38 0 0 0 0 0
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7. 2EnM2i ssi ons Redwucti on

Due to the addition of 17 vans this ydas%,| duaslel i A
these new vehicles have a six yearelrapédcemensi ar
expected®Bent whe2no 8B8svla@dulaed for replacement wit|

Fleet Transition Emisstorisns
120,000

100,000

80,000
60,000
40,000

kg CG,

20,000

2024-252025-262026-27 2027-28 2028-29 2029-30 2030-31 2031-32 2032-33 2033-34 2034-35

Van - Medium mmmmVan-Small === Bas eMailbme s230 dh/sz

F i gLUF le & eatn sEmi & & baonnss
i KheuvuNaa
7. 3Lolavnder o Emi ssi on Readi ness

There are fourColudkdérls woi tthr Pc k mea moiveghts , RiHeiads yTr

7. 3. Pridme Mover

The Llve Prime Mover sReicry ctl h en (Cjeamitd eWaasntdeasreae wtti It ihg
waste to one of twoa hl awad LKlilnsgT hLposol @ ik eBe diteeer®@n d s t r i
of 66km eacdndvayomeumaeay signi Llcant atmoeusneg wvoeh ifcaule
use on average 52 | irterLpess ecsfn adiuegxelofpdarh el Wk ny. cTyhci
t hdirsi béingg i n slksdavwarmowirrad Lit.op

Electrillation of these assets is feasible now f
requiremé&€@@kmfis well within the capability of el
t hat 5106 db@wi l Yy bédeolhlbawvieng t heidrcaup sd fofn sath atvlee bteiej
Austaadi antt could be mE@den aivldi kst bohpeenreaoti itachrbdollwi t vy
before cpmmichtasnggt on t he Giewdn rtoluenrde odswa €LV e c R rmi
typically a maxi mu@Qoaoafhads!| st gni Sleantc oawivambie nwd wir @ c
allow for a fairly low risk transition of two uni
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-
Vol vsoohaoncerns aboand tpmtehddiva syé aaoyfcytehese vehicles
there are no practical reaswinshian tEMVeF reiomwec oMiohvdreann

their existing maint entahnecier pEV gprraimmec ammo vbeer se.xt e n d e

7. 3. He&@vy RIigi d
There faogwer olHé vy RiCpiudbLjevedth,i ctlheess ei nh atvhee qui t e vari

body Owerealels,e vehicles are well suited to electr

given their | olwesasn ntuhadn ultOi,10i0sOatkiiolno nm®es@s t @eom have

relatively | ow ikfdueimesne® $ ngsaWhalear maksaethileivfeg d

vehicles allows those savingst y oaalcicauvraud laeg.e over
Prime Mover Heavy Rigid

“ .‘ “ "
»~

= EV Not Yei= EV Close= EV Ready = EV Not Yei= EV Close= EV Ready

/. 3. Med&i ummdiggihd R/ gi d

Me diRing i8d2t)and Li gbp tRoGdHIM t he boauchksbi o mrel nokfr ejakt ty
7.5t, 8.5t and 8.7t trucks are virtuasewern alendii fcfa
GVM options.

I f there is no operational requirement to keep Ve
the same zero emission truck options could be wuti

In the Medium Rigid cat ewadriyl ttbmenree GavrMe aC ufruretnitd ry
niche application and therefore | ow oan da vzaeirloa bel nei ¢
t he Heavy Roé$thdMalseu c(kGMiM)c&d to Lt into this cate:

Foerxamipd¥blavnod Fot o¢In8 th aevlee blt6tuircr etnrtdcyk sno opti ons ar
expected that more vehicles wildl become avail abl
be a few years away.
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~

Medium & Light Rigid Distribution of GVM

20 18
15
2
g 10
>
(@4
5 3 2 . 2
0 ] L — L
7500 8500 8700 10500 11000
Light Rigid Medium Rigid
GVM kg

Fi guPDiestri bution of GVM of Light and Medium trucks

Medium Rigid Light Rigid

“ " “ "
&~

= EV Not Yer EV Close = EV Not Yer EV Close
EV Ready EV Ready

7. 3Wh2o Ofei Cest s

PriMoevers offeignhélcambitll iyt yedace emissions at WOL
equi valents. Even with a signillanthwnilki gver CARI
vehisciyxe&ksseWi tth fpari ty achievabl e without increas
signi llcanto oppdudea nemiyssi €Cos Rei bheuvtbl |l mpadgehg tFh
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Australian EVS) Existing Low/ZEV Replacement
CRNANG Y TRANSFORMATIIN P
Vehicle Comparison Volvo FMX Volvo FMX Electric
ICE (Diesel) EV
ui U
Purchase Price 5 420,000 5 675,000 § 255,000
Residual Yalue [>7) 20% 16%
Life of Asset 1 1
Fuel Efficiency [LIH00km or k¥Wh{100km) 52.0 120.0
Fuel Burn Rate [Lth or kWhih] 0.0 0.0
Driving Cost ($/100km) 5 89516 § 2400 -5 71.16
Fixed Costs
Insurance 5 8,400 § 13,500 § 5,100
Registration g 500 & 500 -
Total Fized Costs 5 5300 § 14,400 § 5,100
Variable Costs
Annual Kilometres!Hours 47,000 47,000 3 -
Annual Depreciation 5 55,000 S 94500 § 38,500
Fuel Cost 5 44725 5 11,280 -§ 33445
Tyres 5 4500 § 5625 § 1,125
Maintenance 5 21,000 35 12,800 -5 8,400
Cost of Carbon 5 2244 3 - -5 2,244
Total Yariable Costs 5 126,485 5 124,005 -5 4,464
Total Annual WOLC s 137,769 S 138405 § 636
Annual COZ Emi: (kg) 65,988 - - 65988 kg
‘Low,‘ZEV Purchase Price Required for Parity $ 670,456 1%

Fi gl3welL C comgPariineomMlover s

Heavy Rigid trucks are also abl e 8ty ascshitev e fpar it
Australian EVS) Existing Low/ZEV Replacement
[ —— y
Vehicle Comparison Isuzu FVR 165-300 Foton eAuman D
ICE (Diesel) EV
- ()
= SR - N = W
Purchase Price 5 198,000 5 240,000 5 42,000
Residual Value (2] 20% 16%
Life of Asset 8 8
Fuel Efficiency (LHO0km or kiWh!100km]) 453 75.0
Fuel Burn Rate [Lth or kWhth] 0.0 0.0
Driving Cost ($100km) 5 8250 § 15.00 -§ 67.90
Fixed Costs
Insurance 5 3960 S 4800 § 840
Registration g 500 & 500 & -
Total Fized Costs 5 4850 5 5700 § 840
Variable Costs
Annual KilometresiHours 8,116 8116 § -
Annual Depreciation 5 19,800 5 25200 § 5,400
Fuel Cost 5 5728 5 1,217 -5 5,511
Tyres 5 1,500 5 1,500 5 -
Maintenance 5 1882 5 1,100 -5 762
Cost of Carbon 5 338 § - -5 338
Total Variable Costs 5 30,228 % 25,017 -5 1,210
Total Annual WOLC s 35085 S 34717 § 370
Annual COZ Emi (kal 9,927 - - 9927 kg
Low/ZEV Purchase Price Required for Parity N/A -

Fi glweL C c o mgHaeraivyyorRi gi d
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LightanRedidnm rR(aGiBHar g currently haadetPytiac easc hwioauM ¢
to redudé@&%by ocacRoemaiyp &rei tayp,|-20 % oo fbrti ldigee grap t hr «
pur chasiShg up odvectrin.€ $ € s bteh aunt id v ¢preaigaath@er @ c hi eved mor
easily. Kihleometerafleed per year for this asset typ

trayelse to 20wh0Chmwpel dyenake t h&€l kRagtuti eraltemarns p

-

Australian EVS} Existing Low/ZEV Replacement
,,,,,,,,,,,,,,,,,,,,,, )
Vehicle Comparison Isuzu NPR 75-190 Foton eAumark §
ICE (Diesel) EV

D

Purchase Price 5 88,000 § 136,000 § 48,000
Residual ¥alue (] 20% 16%

Lite of Asset 8 8

Fuel Efficiency [LH00km or k'Whi100km]) 220 48.0

Fuel Burn Rate [Lth or k'hih) 0.0 0.0

Driving Cost ($1100km) 5 4026 S5 9.60 -§ 30.66
Fixed Costs

Insurance 5 1760 § 2720 S 960
Registration 5 00 § 500 -
Total Fixed Costs 5 2660 § 3620 § 960

Variable Costs

Annual KilometrestHours 10,480 10,480 § -

Annual Depreciation 5 8800 S 14280 § 5,480
Fuel Cost 5 4218 5 1,006 -5 3,213
Tyres 5 1200 S 1200 S -

Maintenance 5 1800 § 1,080 -§ 720
Cost of Carbon 5 212§ - $ 212
Total Variable Costs ] 16231 § 17,566 8§ 1,335
Total Annual WOLC s 18891 S 21186 § 2,205
A | COZ Emissi Ikg) 6,225 - - 6225 kg
‘Low,‘ZEV Purchase Price Required for Parity $ 114,141 16%

Fi gluswelL C comdargihsomnd Medi um Ri gi d

7. 3F|3e et Transition

Li ke other asset types, the -Rieebasednentilobea ¢orr d
schedul e. Dependent on future capital budget, ne:¢
and deliverystofuccthuarreg, i ntghei nifereaa transition can be

2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

#New Lovand 0 7 6 5 3 5 4 2 3 0
Zero Emission

Cumulative 0 7 13 18 21 26 30 32 35 35
LowandZero

ICE Vehicles 35 28 22 17 14 9 5 3 0 0

7. 3EMi ssi ons Reducti on

Emmssiomsuccks show a steady decline across the per
t he Ljeet33unutnilles2sO3r2etired earl y.
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v A P

Fleet Transition Emisstorrsicks
700,000

600,000

500,000

400,000

kg CO,

300,000

200,000

100,000 I I I . N
=

2024-25 2025-26 2026-27 2027-28 2028-29 2029-30 2030-31 2031-32 2032-33 2033-34 2034-35

Heavy Rigid Medium Rigid s Light Rigid Prime Mover e== B as eTluicEkrei s20 4 /s
Fi gluGF b & eatn sAnt 6 e ir aicsk s
t KZoljaljoMm

7. 4L olavnder o Emi ssi on Readi ness

Utility vehicl esCoaungeialt 3% e glec pos ti ont né thansitic
commercial vehicles this wild.| only i Cureasne | wi tt
are ndelvwibgythblre d or EVhavtemnatbve&fawhi cthopghowmwehi
currently available which would reduce emHBEBWIi ons,

and BYD@GbEhme kof6 t hese vehicles are currently avai
aftermar ket sol uwtw ocan sc uasrteo na vtarialya btloe bteo Ldltled t hes
speci Lllcasst gt Edr d hlada afterCoaurkemiedl totaycsompatielgueée rwi
Di scussi ons Barrben do nigtoiinsg awittihci pat éda vtahialta bal ec aibn cthl
Aust malkr kenh witHowev@r moRHEYsS require signillant o
to ensure that they arereduncecelmysaseds bot EVnoH]|

bdaterdyepilsehed, are often worse than | CE for emissio
Once available in a suitable cab chassis speci L :
that they travel relatively | ow annual kvialxometr e:
whi ch i s cuirm etnh dhydnadvradi id if@tbell enteiorlkkled .moni t or t hi s Lj
el ectrillation of these assets will be relativel
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Utility - PHEV Utility - EV

“ " “ "

= EV Not Yeir EV Close= EV Ready = EV Not Yeir EV Close= EV Ready

7 . 4Wh2o Oféi Cest s

The WO xtail oWt fveerhtil®HES are highly predicted on ¢
t hese vehi celveesr yarnei gchhtar(greedsearch by GEOTAB found
plugged in foramarree drhianend imonBEW sh6 8 E mwbf cbmiws bkl o
drivingVipédhroudayw.hese controls in pl acditelveedcost a

Overall, once available a PHEV BYD shark amdcab
full EV would require a purchase price of around
expected toUtriedlhetaiskes fAwlslt rEaM 8 amo MR Kk @it nuynikitndbiwni e r e
it is hopagd,tOdDt modeub wi Il l be availabl e.
Australian EVS} Existing Low/ZEV Replacement
Vehicle Comparison ___ YTy BYD Shark 6 (EV Mods)
ICE [Diesel) EV

Purchase Price § 45000 3 37500 5 12,500
Residual Value () 20% 16%

Life of Asset 8 8

Fuel Efficiency (LIN00km or k¥hi{100km) 12.0 19.0

Fuel Burn Rate [Lth or k'Wh!h] 0.0 0.0

Driving Cost ($/100km) b 2196 5 380 -8 18.16
Fixed Costs

Insurance s S00 S 1,150 § 250
RBegistration 3 430 5 350 -§ 80
Total Fized Costs s 1330 § 1,500 § 170

Variable Costs

Annual KilomeuesiHours 12,385 12,385 3 -
Annual Depreciation 3 4500 S 6038 § 1,538
Fuel Cost $ 2720 5 471 -5 2,249
Tyres S 500 S 500 § -
Maintenance $ 469 5 405 -5 64
Cost of Carbon $ 136 § - -3 136
Total Variable Costs $ 85325 § 7413 -3 912
|To1:a| Annual WOLC 3 9655 S 8813 § 742 |
[Annual COZ Emissions (kg) 4013 - 4013 kg|
‘LowIZEV Purchase Price Required for Parity N/A - ‘

Fi glumvelL C comParEiVs dut 7 | ity
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A specul ative price of $75, 000Mahaambm\ieehei modetedr
that a pairri®ty , POOcewi 61 be required based on the
Litkreucks, there are Ut il5,t0/0 Oaksns eppesr whe acrh withriacvhe | wau

position

.

Australian EVS) Existing Low/ZEV Replacement
..................... P
Vehicle Comparison Isuzu D-Max 4x2 Isuzu D-Max EV
ICE [Diesel)
Purchase Price 5 45,000 § 75,000 § 30,000
Residual Value [3X] 20% 16%
Life of Asset 8 8
Fuel Efficiency [LHD0km or k'Wh{100km) 12.0 19.0
Fuel Burn Rate [Lh or kvhih) 0.0 0.0
Driving Cost [$/100km] 5 2188 § 3.80 -5 18.16
Fixed Costs
Insurance 5 500 § 1,500 § 600
Registration ] 430 % 430 -
Total Fixed Costs L] 1330 % 1,930 § 600
Variable Costs
Annual Kilometres!Hours 12,385 12,385 § -
Annual Depreciation ] 4500 S 7875 § 3,375
Fuel Cost ] 2720 5 471 -§ 2,249
Tyres ] 500 % 500 % -
Maintenance 5 459 § 250 -§ 219
Cost of Carbon 5 136§ - -5 136
Total Yariable Costs 5 8325 § 5096 § 770
Total Annual WOLC s 9655 11,026 § 1,370
Annual CO2 Emissi kg 4013 - - 4013 kg
‘LowaEV Purchase Price Required for Parity $ 61,948 17%

Fi g&veL C comEadr ivgan ity

7. 4F |3e e t Transition

As with Vans, the transition from Passenger Vehic
pace of transition. Wi th Utilities having an ass:¢
to remainiindaB3 afefeetc tuinntg the timing and traject

2025 2026 2027+ 2028 2029 2030 2031 2032 2033 2034
2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

#New Lovand 0 6 5 2 0 6 34 4 0 0
Zero Emission

Cumulative Low 0 6 11 13 13 19 35 39 57 57
andZero

ICE Vehicles 57 51 46 44 44 38 22 18 0 0

7. 4dEndi ssi ons Reducti on

With the mnyumleeri cdfesUtiinlcirte aZ6h5 hfer emi 3% i towm 4517 r om
i ncrbeecaysoend L2bebas24i ne

Emi sfsi omst hi s categor y20d3834 nd u eSryeechstskedt d i £ er o furtthi
added this year. Early rettioediend orhi ¢ hiecres ascen
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Fleet Transition Emissiduislity
180,000

160,000

140,000

120,000

a&' 100,000
O

2 80,000

60,000

40,000

20,000

0

2024-25 2025-26 2026-27 2027-28 2028-29 2029-30 2030-31 2031-32 2032-33 2033-34 2034-35

mm Utility e BaseUtiiBleitsy80 d24/s2

Fi glugF ke & eatn sAnt 6 e btoin/si t y

P KOLJTY 2 A ©1 2VYeas

7. 5Lolavnddler o Emi ssi on Readiness

Within this Ljeet category tthoe rBen datloeW bve $afbd re mamypy e

advantcamgeatdeéirol CE counterparts, nwmetsl@ bae nreelLdcui cat
both operators and the wider community.

Coumgilll need to evaluate their performance and s
regarding charging requirements and whether these
or whether solutiowschaeedi hg be tbegfho. to all

However, given the relatively |l ow utilisation of
comfortably meet this requirement as most el ectri
of typical operation.

The | ow utilisation does mean that fuel and mai nt
operahdoan increaskl wislalbbhsl®e® bridq@Pmromeodiyl will need
asset-beaurrepoldte prior to embarking on a replacemen
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\
)

Ride -On Mowers

%

= EV Not Yei= EV Close= EV Ready

7 . 5Wh2o Ofédi Cest s

Keeping asset deéeduewiliath dnsycaurnst wonul @ouae®i Ir @ alcdr  aAMOH
parity.

-

Australian EVS) Existing Low/ZEV Replacement
RN Y TRANBFORAATEN P
Vehicle Comparison John Deere Terrain Cut 72 Ecoteq EcoMow RT4
ICE (Diesel) EV
Purchase Price 3 64,000 5 85,000 § 25,000
Residual Value (3] 12% 10%
Life of Asset 4 4
Fuel Efficiency (LIM00km or k'Whi100km) 0.0 0.0
Fuel Burn Rate [Lth or KiWhih) 7.0 50
Driving Cost ($/100km) 3 - 3 - k] -
Fixed Costs
Insurance 5 1280 % 1780 § 500
Registration 5 43 5 43 5 -
Total Fized Costs 5 1329 § 1828 § 500
Variable Costs
Annual Kilometres!Hours 300 00 % -
Annual Depreciation 5 14080 % 20114 § 6,034
Fuel Cost ] 3843 5§ 300 -5 3,543
Tyres 5 - 5 - 5 -
Maintenance 5 1715 & 1,029 % 636
Cost of Carbon 5 4 = - -3 4
Total Variable Costs 5 19642 % 21443 § 1,801
Total Annual WOLC s 20971 S 23272 § 2,301
A | COZ Emissi (kal 118 - -116 kg
‘LowaEV Purchase Price Required for Parity $ 78,818 11%

Fi g2aavelL C c o myRd rdies dm wnmower s 4 years asset [/ fe

Il ncreasing theaas petovliidfee atho ah nyweadr SNVOLC saving o
given the signillcantly reduced maintenance and m
these assets.
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SFORM,

Australian EVS) Existing Low/ZEV Replacement
..................... P
Vehicle Comparison John Deere Terrain Cut 72 Ecoteq EcoMow R74
ICE (Diesel) EV

Purchase Price 5 54000 5 85,000 § 25000
Residual Yalue (2] 12% 10%

Lite of Asset 4 [

Fuel Efficiency [LHDOkm or kK\Whi100km) 0.0 0.0

Fuel Burn Rate [Lth or k'hih) 7.0 5.0

Driving Cost ($1100km]) ] - ] ]

Fixed Costs

Insurance 5 1,280 5 1,780 § 500
Registration ] 43 5 43 5 -
Total Fixed Costs 5 1329 § 1,828 § 500
Variable Costs

Annual Kilometres!Hours 300 300 S -
Annual Depreciation 5 14080 S 13,409 % 671
Fuel Cost 5 3,843 5 300 -5 3,543
Tyres 5 - 5 - 5 -
Maintenance 5 1,715 5 1,028 -5 686
Cost of Carbon 5 4 5 - -5 4
Total Variable Costs 5 19642 5 14,738 5 4,904
Total Annual WOLC 5 20871 S 16,567 -5 4,404
Annual COZ Emissions (kg) 116 ~116 kg
‘Low,‘ZEV Purchase Price Required for Parity N/A -

Fi gamwelL C comRd rdilas dm wnmowers 6 years a

7. 5F13e et tion
Repl acement26dueavien bx2z®eh5-21kcbent edwt bi me26 or

Tr ansi i

all oRef ed.at 0 festchargi ngDi
transition.

Ri e Mower s wi tohf Bheiggnhie bdctaislii osnast iroenduct i on
assets are utilised sitgriilgdhenrt Iryatdrsi @ e ado
costs.

2025 2026 2027 2028 2029 2030 2031
2026 2027 2028 2029 2030 2031

2032

#New Lovand 0 7 3 3 0 0 0 0 0
Zero Emission

Cumulative Low 0 7 10 13 13 13 13 13 13
andZero

ICE Vehicles 13 6 3 0 0 0 0 0 0

44p

nRfpgpastructure

\

sset | ife

trials

r

potenti a
Varv eg miges

2033 2034
2032 2033 2034 2035

0
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0
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ORIVING EV TRANSFORMATION
- /

7. 5BEmMi ssi ons Reducti on

Fleet Transition EmissidRisleOn Mower
60,000

50,000

40,000

30,000

20,000

10,000 I I
0

2024-25 2025-26 2026-27 2027-28 2028-29 2029-30 2030-31 2031-32 2032-33 2033-34 2034-35

kg CG,

mmm Ride-On Mower === Baseline Rid®n Mower Emissions 2024/25

Fi gluF b &eatn sbknt 6 sRo@da Mower s
i KAePNol e
7. 6Lolavsnder o Emi ssi on Readi ness

Tractors make uLoa hgenedt! |wip dhwWhoiinld syt dbaponeddi ilddr ®Iso w n s
alternatives are not yet available in the Austral
these assets are |ikely to reach parity with its

Coumpielr at i goponosd asfoelruattihoen use of EV tractors given

Tradteomgyg an agricultural product which is tradit:

even though they coul d Qouwmawll wi do 1t dlea jAcD e Ihge d s ina

target mar ket is the agricultural sector there i:¢
Tractors

%

= EV Not Yei= EV Close= EV Ready
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SFORM,

7. 6Wh2o Ofdéi Cest s

A hypotheticalshWts&t catl culbmatemin ut iBMWMiestdntaita nv er amoeus
need to beidRai5|,@didrda maed he c uarir@GmBtacagioB€ OO0 .

Based on this analysis, introduwttinomooft rB¥ ttomac tac
repl acememRt9 urhteirle 2628 i me for the market to matu

-

Australian EVS} Existing Low/ZEV Replacement
...................... P
Vehicle Comparison John Deere 6110R Future EV Tractor
ICE [Diesel) EV

Purchase Price s 195,000 S 300,000 § 105,000
Residual Value () 12% 10%

Life of Asset 8 8

Fuel Efficiency (LIH0Dkm or k'Wh{100km) 0.0 0.0

Fuel Burn Rate (Lth or k'Whih) 7.0 10.0

Driving Cost [$1100km) 5 - 5 - g

Fixed Costs

Insurance 5 3800 § 6,000 § 2,100
Registration 5 43 3 45 3 -
Total Fizxed Costs 5 3949 S 6,048 § 2,100

Variable Costs
Annual Kilometres!Hours 954 954

12,450

3
Annual Depreciation s 21450 § 33900 S

Fuel Cost 3 12733 8 1988 -§ 10,745
Tyres 3 1000 5 1000 % -
Maintenance 5 2000 % 1,200 -5 800
Cost of Carbon g 13 8 -8 13
Total Variable Costs ] 37196 § 33088 § 892
Total Annual WOLC 5 41145 5 44137 § 2,992
Annual COZ2 Emissions (ka) 383 - -383 kg
‘Low,‘ZEV Purchase Price Required for Parity $ 273,524 9%

Fi g2A3We®L C complamraics @m

7. 6F13e et Transition

As no vehicles are dau®héoe aspethseweht batifal2dRt
fully trans32.oned until 2031

The emissions reducti on wihohwn hoev € rolnega fa sissets ilmiflear
reductions donRt begin to occur until 2028.

2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

#New Lovand 0 0 0 1 2 1 1 0 0 0
Zero Emission

Cumulative Low 0 0 0 1 3 4 5 5 5 5
andZero

ICE Vehicles 5 5 5 4 2 1 0 0 0 0
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ORIVING EV TRANSFORMATION

7. 6EmMi ssi ons Reducti on

Fleet Transition Emisstohsctor
120,000

100,000

80,000
60,000
40,000
20,000 I
0 l

2024-25 2025-26 2026-27 2027-28 2028-29 2029-30 2030-31 2031-32 2032-33 2033-34 2034-35

kg CG,

mm Tractor == Bas ellriarBEmb s si ons 2024/ 2

Fi g2idF b &eatn sAnit 6 sioast or

i Kj YDdMm GapA®PRFmpYe ! e Yoas

The tranaindi-amir®oei bawt e crhamaod omd keislbes uoenla mdwsnnlea gy k h o e
roll ers, excavatbkesrVaiwiselees ¢ ntagslea syniaqm@e Aseit | of C
While electric alternatives for many of these as:
Australian mar kmatk,i ngc d wr etua rceend il syi chin ndered by a

These vehicle types often operate under highly v

tiaed | oad conditions depending on the task, terr
with telematics or fuel tracking systems, which ¢
and operational eflLkiency.

Wit hout accurate runtime and fuel usayweL@Gat a, it
analy&eyg inputs such as annual wutilisation (hour:

repair costs must be esti maddeeda duisn gn gt ca sas uhmpg h odhesg

For example, the econompewdradidxdavayt of wietph azn
depends heavily on the runtime per day, fuel us af
diesel. I n the ,8bsmailyk-oef urnaleirelsitd mhatea t he pot en
business case for electrillJcation | ess robust.

Furthermoreaduwéhkel es where emissions and ef Liki e
equi pment |l ack consistent regulatory refouBRENY 1 ¢
ability to benchmark equipment or track i mproveme

To address thisCounci$ recommended t hat
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i v TRASFORNATI P

SFORM,

T I mpl ement tel emat rucsse oerq ufiupeme nttr atcok immogn iotno rh iogphe

fuel burn.

T Standar diespeora®dngge dto consi stent data on equi pm
f Conduct pilot trials with electric or hybrid
compared against baseline diesel performance.
Until this data is available, any WOLC compari sor
be treated as indicative rather than delditive. I

el ectric plant mantketr en@ant agerst, $ihesietJa@gtecap pomt
and cost savings.

i KAPaY¥Y®e] LALje s LOYABy NoLjl A
A cor e oo uchdstliieved &friamnsti o i ®ingni LI a ®GHIGymirsesdiuocnes o p e |

associated withkhwodveddjteitl. edheémi seicomn®nanal ysi s ba
and the forecasted i mpact @o6f tphhraosueid .eFlYe2cOt3rdi LIc at i

The analysis integrates insights from three key i
contributions, and emi ssions trends over ti me.

7. 80vlier al | Emi ssions Trend

The line chart titled RTot al Fl eet EnmniuRsideetby

emi ssions over the transiti dnniplelriiord.k @QOtt atiadZa
emi ssi ons ar e,rperaociza dngge 8B4 o wleevcd ri neit should be no
are projected -260 domparascke tfort RO 2lbasel ine due to

Projected Fleet Emissions P¥@il25-2035

1,400,000

1,200,000

1,000,000

800,000

600,000

kgCG,

400,000

200,000

2024-25 2025-26 2026-27 2027-28 2028-29 2029-30 2030-31 2031-32 2032-33 2033-34 2034-35
Baseline 2024/25 (excluding bulk fuel) - BAU

= Projected Total Annual Fleet Emissions

Total Fuel Emissions (including bulk fuel) - BAU

Fi g2ifPeoj B eled s sH oldse2 I 5
Key observations:

T CouRsi Net Zenmnm &dmbiatcihdbmwsed Oy 23*E current Ljee
outlined in this plan.
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T The most substantial &daBdBl>hc wicrcalirdsi e twietem
replacememttof chtggloircles

T A plateauing effect beyond 2031 indicates tha"
hat+e&l| e®tnriictfhye Ljeset segment

T Vehicles wiyt hh assiggcnoihlilcvaenste t o contri but.e t o emi

T Actual emissions will tilkehelty t ecmedse foomheh
Passenger Vehicles with Vans and Utilitys.
An i mportant consideratsi ohewdit hiereheeemmies svseemst |
Tot al Fuefi &mismsdodhma@O@it 9 neersompasses emi ssions no
vehicle or asset and includes:
T Smal |l pl ant and equipment such as chadi.nsaws,

T Heavyn®t anbhdi vi dually tracked stylsrtmaunnmpshhit eh eanraa |
fuell ed using W&e bul k fuel at the WR

Whil e individually small¥% @oéhueRsse ljodeams scohbkeceduelt
potential. |l mprovements in fuel data granularity,
all ocate and reduce emissions frommbhebsedseqgucpme
shouldsbdecbdraiftompakitglpportunity in the early

7. 8T.o2t a l Emi ssi ons Reduction Contri but.i

An assessment of emissions reductions by Ljeet <cat
the greatest decarbonisation oqfopyoeratru nrietdiuecst.i oTnhsi sa
cumul ative shamentofaemossitome fablalt etransition per

Projected Fleet Emissions by Category-2025

1,400,000
1,200,000 - —
1,000,000
¢5' 800,000 I
O
£ 600,000 L
400,000 I I I
200,000 I I i l
H B = " B =
2024-25 2025-26 2026-27 2027-28 2028-29 2029-30 2030-31 2031-32 2032-33 2033-34 2034-35
mmm Car - Large Car - Small
Car - Medium Heavy Rigid
Light Rigid B | oader
mmm Medium Rigid mm Prime Mover
mmm Ride-On Mower mmmm Tractor
mm Utility m \/an - Medium
m Van - Small Wood Chipper

Total Fleet Emissions Total Fuel Emissions (BP Fuel card + Bulk Fuel)

Fi g2ilPeoj ect ed Ljeet emP98bons by category 2025
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The results clearly demomisttriang adhaet agas omaipg n ialniaak
porbotCouoRsi projected Ljeet emissions and.tBgrefore
prionihtei girmgsiti,6oumwa@indPdud acne aMomests one t hird of t

i A AdYebaa baVYYo jAleDPABADPLEReI®T L] Lje a
The table bel ow showsEW hoev etrr atnhs2iOBieorni oodf 2L0e2ebt a s s ¢

2025 20260 2027 2028 2029 2030 2031 2032 2033 2034
26 27 28 29 30 31 32 33 34 35

Car-Large 2 4 0 0 0 0 0 0 0
Car-Small 0 6 1 0 0 0 0 0 0 0
Car

Vi 0 0 30 0 0 0 0 0 0 0
Heavy Rigid 1 1 0 1 0 0 0 1 0
LightRigid 4 2 4 0 4 3 1 0 0
Loader 0 0 0 0 0 0 2 0 0 0
Medium 0 1 1 1 1 0 1 1 2 0
Rigid

Prime 0 1 2 0 1 1 0 0 0 0
Mover

RideOn 0 7 3 3 0 0 0 0 0 0
Mower

Tractor 0 0 0 1 2 1 1 0 0 0
Utllity 0 6 5 2 0 6 16 4 18 0
Van-

Mo 0 2 1 2 1 0 4 0 0 0
van-Small g 5 1 0 0 0 34 0 0 0
Wood 0 0 0 0 0 1 1 0 0 0
Chipper

Annual 0 35 51 13 6 13 62 6 21 0
Total

The Ljeet transition trajectory is highlcy stthecari entgi
made. A good exampl eetia.glhvenoét asessetrtanditei2tvraracgfee Pt ac
predicatoed ®MHE&¥ncBY chassis alternative being av

The transition of vehicl eskehyasCoueecn ddhidst cadkdgagend siem
reasitutc ambriatnisaus on pr o Ldleeh bwietnhs uprbeamIbetda stseefivdi ir @n e
2 0 2267 .

The graph below represents the overall transitior
lyeperiod assessed.
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The tipping point at which |l ow and zero emission
be ach?2@®230d winn h the Ljeet tmugnwintiidon tthree jh aciees ¥ s¢
removed from-3tdhe Ljeet i n 2033

Fleet Composition 202835

250
200
150
100

50

2024-25 2025-26 2026-27 2027-28 2028-29 2029-30 2030-31 2031-32 2032-33 2033-34 2034-35

= |CE Vehicles EV and LEV Vehicles

Fi glufFFbeet comp2o00s3i5t i on 2025

Overtatla ancfCdu Psi Ljeet to | ow ansg aewhewabbsi on
considering natural replacement of Ljeet asset

However, i f Counci | decides to reach Net Zer
me e t the more ambitious emission reduction t @
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O>pPeULAU mAKedemre NoakjieXh O34

ALounmnanidlertakes t h-antdr-amg®si onfsdprbje pblsewchlar gi ng i
plan is critical to ensuring-tepear stcia€Cmablki dad dgt.i i
I nfradramnsi uien Pl an provideGoamneipibbas] ¢€éd soappmap

needs of a mixed Ljeet comprising internal combus
This sectiBheetr ahrsidmit detsp i sncetPil @ml depot infrastruc
physical and eCeucnsiitteapotr efaad inleistsi @d and proposes

consildeagti ngsage prolllaemglri debooberdiwets ti mes

Drawi ngspoerncisldct e nspections, stakeholder consultat
opti mal mi x of charger types, | ayout conldJurati ol
opportunities fegr ateinemw,a bll ®adk neamgtyr alntt echnol ogi e
mi ni mi se cost and reduce grid dependency.

By aligning defgpdteetpdgr.adisisit@mammsihibee | i ver -a rel i
ef fective electrildJation progr am tChoautRsmabirmtaaiemrs
sustainability goal s.

There arsitkRkseenmda&irnconsi deration for el ectri Ll af

T Operations Centre
M Civic Centre
T Recyclingeand eWast e

Thiiasl so consi dered alongside home and public char
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o romares
OAzvee DAy 1T @ bDNLjaLjoLjY e
There ar €otulsr dvdeisrodi h o u sled Beedhlibadicetyy vteH e¢ Dtelpeot , Ci vi

RecyahdnWYhresnieher ad air effi osmaatldlyWwi t v simh kb ea nndu nabne r s
additi onawhi9®@h vahébct mpRkeaoay b eme

Fleet Breakdown by Overnight Location

100 88
90
80 68
70
60
50
40 31
30
18 o . — || — ]
o > C @ S N < & C
S Y S S Sl & &
X & © $\ Q &
Y O XX le) N
& N © N

Fi g2ZiFFbeet Breakdown by Overnight Location

8. 10plerati ons Centre

The depot has t wot hreaibnl uaer eaarse & owh ipcar kiisngamidmar i |y
empl opyaereksi ng. Tphree dgornei enna theoleya trreuscekr,v evdan, util ity a
par ki ng.

Over aisd , whdhd i @mskpda cd eopwostt h placgtkd ndifas paags ontfoe nac ewa |
whiisdvant ageous from a charging ,bataas tstihtet theedeuwdd
to trench intoredecminddiceamgli exhptyyandduring buil

The brealkddwrnwedfch are | o¢cat st oaap thykpili sOaduempogito t s
mogsehicles d&dtewiT@bhedt whdg a88 iweghiionlteo t hese two ¢
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Operations Centre Breakdown by Vehicle Type

30 28

25 18

20 13

15

10 8 5

5 3 4 1 II II 2 4 2

0 | [ | — . -— [ | -—
Car- Heavy Light Rigid Loader Medium Ride-On Tractor  Utility Van - Van-  Wood
Medium  Rigid Rigid  Mower Medium Small Chipper

DEPOT

Fi gli®perations Centre Fleet Breakdown by Vehicle Type

8. 1Ci2Ciemt r e

Th@i Cieol atewo mai n parking areas, but one is predol
bel ow repr esemtag ktihegu mhieitle davehi of es .

There is ample opportunity at this sifter,foatr glhiet yi
and vans.

The breakdown of tvledrneael a&r d Jduwersetshtaalwsasrdehldtoc at ed a
Centre overnight
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Civic Breakdown by Vehicle Type

4
3 3
3
2
2
1 1
, I ]
0
Car - Small Car- Medium Utility Van - Medium Van - Small
CIvIC

Figicevic Centre Fleet Breakdown by Vehicle Type

8. 1IRe3cycl i ngCeanhdeWast e

There are Llve Prime Movers thatAddietMinamPeladf nrto m st hael
|l ocated here whiaoht bpcotmvha ctheosardel Uthmall emasi n Ljeet |
|l i sted as Minor Pl ant

Overal WC tphesWRts a minor opportunity with only
Prime Movers represenedacasigmidkiaons oppodrftwael tysd
represent a signi Cloanmnjeemdossi onsof the overall
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WRWC Breakdown by Vehicle Type

6 5

5

4

3

2 1 1

1

0 ] ]
Loader Prime Mover Utility

WRC

Fi guWwrWwWC FI/ eet Breakdown by Vehicle Type

OAfveeYA® LaYNoeBLANhjfKE BEasdadltYNou e Y

A critical enabl er of the Ljeet electrillcation pr (
el ectrical iQouRassitorpuesrtatt elem maaclir aols sassessments indic
systems were not originally designed to accommod:
el ectrillcatisparof cuhéatr |l yehiholsesreqgpowerdggs®Cer ni gl

t
charging.

Across the key sites, the avail able electrical (ofiK:
existing infrastructure is |imited by both connec¢
systems, constsugipmingyd ¢har gqéri $ i wiyt Hion current sup
suggests that, in their present conlJuration, t he
without tcapgageiri wgcgnsudr daiomtasdo fofrsadsewgah ra a1 gs togpeg art
charging.

Future readiness will depend on a combination of
i mpl ementation of smart | oad management, ensuri ngq
buil ding and operational | oads.

8. 20plerations Centre

Th@per ati oompse rGeretsr-gfhraosre ad4-@thirtteaebewconnection, supp
of Llces, and Ljeet pnmaarktin gbialmeiareg eadBadd €eHO> ol 124 at a,
approxi mately 312 MWh, with Vdn average daily | oad

The maxithmwm Haelmfand 6leWordedr evaporldi ng t o an appar
216 kVA (power factor 0. 9R12ahgphaasees Al maweéddgl aa d
engineering margin for operational divers@tLly sug:(
A), typical for a site of this scale.
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Operations Centre Electricity Load
225

200

175

150
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kw

100

75
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25
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(:;;) «(gb (‘;. rbh ‘X' (). o /\'. (25. o As:s. ~<\:. ~:\;. ~:2). ~\t" “\fj. A\x). ~:\'. ~:2). ~52 s ({;). (1:\. r£1; ({:).

= Average Load Maximum Recorded Load Estimated Grid Connection Limit

Fi glixperations centre electricity [/ oad prolde

Lopdolld e analysis shows high daytime utilisation
demand rangé@+s0 bkW,wepeena kbiOong at 165 kW during summe
consumpti o0dkWpo®ntce &2@r k.shop activity ceases

Under static charging assunmpb0i bWsof téeparequapeci t
be allocated to EV ch&RWirngl wiitmhidut exceeding t he

However, with dynamic | oad control, chargers can
enabl ingB1@ kW dbOc hgpreg@ikn dirodiursi wdhenf fsi t e demand |

Ke@bservations

1T The DepotRseski mAd@dk WuppPphba /)t hirsees-aiff dlge ent
electrillcation of |l ight and medium vehicles.

T Overnight | oad control enables signillantly g
charging approach.

T El ectrical augmen-mat neematft@agqg@mentpgs-pattemsy bor

integration) widlll bel actqruii Weadt iberf.or e
f The age and conllJuration of the main switchbo
expameigamdl ess of EV rollout.

8. 2Ci2Ciemtr e

The Civic Centre andphLaisber a4rOy0 | ovpaehreant seu pf prloym sae rt vhir nece
of Llces, public areas, and community spaces. The
during business ihtoyurosv,erwnitcdhhtmi ni mal acti v
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Based on 12mimmountteh si notfe rlha l data, -hohie slietmandeodr de
approxi mately 386 kW and an average dayti m€& demar
60 kW, reljecting the buialldiprogvRsy W asxd olroad. 0ALDHY mi
apparent power of approximately 406 KkKVA. Al Il owi ng
connection capacity of c¢c.400 kW

Civic Average Electricity Load
450

400

350

300

250

kw

200

150

100

50

0:00
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8:15
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9:45
10:30
11:15
12:00
12:45
13:30

14:15
5:00

15:45
16:30
17:15
18:00
18:45
19:30
20:15
21:00
21:45
22:30

23:15

—

= Average Load Max Load e==Estimated Grid Connection Limit

Fi guxevic centre electricity [oad prolde

The Civic Centre | oad prolld e shows high daBti me
410 kw, followed by a steady decline after busi ne
kW overnight.

Under static charging a@OUOmKtW worfs ,a dtratriigsl unsguw ppadpr\ét csi
the existing connection.

With dynamic | oad management, chargers can modul ¢
2820 kW of charging capacity overnight when bui

Key Observations

T The Civic Centcdd®R®s katk i/ s tepOhbayshs)u ipdeyeyadequat e el e

small admini svveaiicve djeepassenger

f Overnight and weekend headroom provides suf Ll
upgrade.

T High daytime utilisation may |l imit charging o
charging would require dynamic | oad control o
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T The existing main switchboard and distributio
and may requi rleoaredds cfadre df (EtVursaibex pansi on.

DA¥pbPbe ULAU OYAulLjeVY] YA®ma

Tadetermine the charging |l oad requirements an ass
charging requirement have been made.achhiss tienf or ms

Charging Load

Fleet Battery Size Assumed Required KWh Dwell Time KW including
Category kwWh Battery Usage hours

losses
Car - Large 70 60% 42 12 3.9
Car - Small 50 60% 30 12 2.8
I\Cﬂzro'”um 60 60% 36 12 3.3
g%?(\j/y 280 30% 84 12 7.7
Light Rigid 100 60% 60 12 5.5
Loader 100 30% 30 12 2.8
';ggi"(;”m 120 60% 72 12 6.6
mv:r 540 50% 270 10 29.7
I\Rﬂ'gv‘f/'e?” 50 90% 45 12 4.1
Tractor 100 50% 50 12 4.6
Utility 70 60% 42 12 3.9
\I\ﬁlaeréi'um 70 60% 42 12 3.9
Van - Small 50 60% 30 12 2.8
\évr?igger 100 50% 50 12 4.6

8. 30plerations Centre

Ther @8 a&rmhe cl @meraat itdrest eCemltlyryen g t hsec Hpedeu | @ rtam stihd ol
vehicles | adhaet ddbldtowti mgg giotld out of EV assets is

2025 2026- 2027 2028 2029 2030 2031 2032 2033 2034

DEPOT 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035
Car-
Medium 0 2 3 3 3 3 3 3 3 3
Heavy
Rigid 0 1 2 2 3 3 3 3 4 4
I'_Ight 0 4 6 10 10 14 17 18 18 18
Rigid
Loader 0 0 0 0 0] 0] 1 1 1 1
Medium 1 2 3 4 4 5 6 8 8
Rigid
RideOn 7 10 13 13 13 13 13 13 13
Mower
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e
Tractor 0 0 0 1 3 4 5 5 5 5
Utility 0 6 11 13 13 19 28 28 28 28
Van-
Vedum  © 2 2 2 2 2 2 2 2 2
van- 0 4 4 4 4 4 4 4 4 4
Small
Wood 0 0 0 0 1 2 2 2 2
Chipper

Applying the vehicle robihovehitoleheéeypeti amboad wab:
power required bayndy eiasr sohfownhebetlroaw.si t i on

Operations Centre EV Charging Load Requirements

450
400
350
300
250
200
150
100

kw

mmm Car- Medium Heavy Rigid Light Rigid m | oader

Medium Rigid = Ride-On Mowemmm Tractor mm Utility

mmm \/an - Medium s Van - Small = Wood Chipper Total Load

Fi gudperati ons centre EV charging | oad requirements

Th8&e& | ectri LleOpasateii agremquCé&eerae t otddDIK WBhaedi ng t bad:
vehiclrrereol¢eoturti tlcati ogr @dudjleley mamps sumatovdrni st ism
compl et e34by 2033

The | oad assumpt-hons webi bheedwehl apé&2i od, with \
| oad control. Further reductions in peak demand 1
wi ndows.

As exmampobd me snmeahyi chhee abl e tldh dbwer ctdhaw gfeé@amnd@mmnl st ot
vehicles ardouhamwdad ddmafa on9pmi s situation only
occur concutheséefuyrmédamni ogportunity to optimise

|l oackpresent a wor se wdase adllanreihn g |la@se wirhpatkrogeerd i n
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Operations Centre Grid Upgrade Trigger Point

2025@6 20267 2027@®8 2028@@9 20290 20301 20312 2032@3 2033@4 2034@5

Fi gitbperati ons

centre

grid upgrade

On a -hsetaadtriocom basi s
EVs)Qperhaet i oldrsstCeernxtcreee ds@dO&P®aoldt mi hg 2HBE&8need

augmentati on

8. 3Ci2Ciemtr e

Thertbarewnelghe | @isCiad ¢ it hde y
vehicl es

CIvIC

Car-
Small
Car
Medium
Utility
Van-
Medium
Van-
Small

2025
2026

0

0

by

t hat

(zQ0

Overnight Baseload (kW) mmmm EV Charging Load (kW)

year .

Grid Limit (kW)

| otchaet efdo lalto wihneg sriotlel out

2026
2027

1

0

2027
2028

1

3

2028
2029

1

3

2029
2030

1

3

trigger

IRMATION

4

point

kW oweenacghonbhesbkoad

t o gt
applying the Ljeet trans
of EV assets is
2030 2031 2032 2033 2034
2031 2032 2033 2034 2035
1 1 1 1 1
3 3 3 3 3
0 1 1 1 1
2 2 2 2 2
2 3 3 3 3
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Civic EV Charging Load Requirement
35

30 /

25

20

1o i B B &

10

kW

Q
v v v
% NG N % oy W
3y S N H %Q'b ‘LQ(b

Total Load

mmm Car - Small Car- Medium mmmm Utility Van - Medium Van - Small

Fig&evic centre EV charging [ oad requirement

The Civic CentreRs existing electri e@alaseypplpy.,ovreé
Ssubstanti al capacity to supgpuwtry Vjelkitcled £ cdmti iLdiap 8
site, the expgemaed ®WVI chacgbhigtdfof tkhkesavhiahabhe

As such, no grid or switchboardhaawgdgmgnt &t iscmeidsi| ¢
peak operational @AQurksN AL arhalelgecladsthegr acfc ommo d a
existing electrical system, using current distri!l
breaker capacity and appropriate cabling routes.

8. 3Re3cycl i ngCeandeWast e
The seven WRW@crcbesdatthedefoll owing roll out schedul

2025 20260 2027 2028 2029 2030 2031 2032 2033 2034

WRWC ©026 2027 2028 2029 2030 2031 2032 2033 2034 2035
Loader O 0 0 0 0 0 1 1 1 1
Prime 1 3 3 4 5 5 5 5 5
Mover
Utlity 0 0 0 0 0 0 1 1 1 1

When applied to the estimated EV charging | oads &

which i s psedohf@aiamngatnegl yof t he Pri me Movers. I't sho
T The |1 oad recdcpPrienéd Moyvyeme alrle eMoecdts de diear iam dwh
all 5 wvehiicrd etshatr eday.i |Ommemost days only two F
and infrastructutre mleansf 6o ftwhhisi deirl heat i on

T Addi ti onal vehicle charging fnromteneh ucoanei ea¢eed.
however, as per the above poginiten tahlelr eLdwe | Rr ibr
rarely i f ever wutilised simultaneously on a g
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WRWC EV Charging Load Requirement

180
160
140
120
100
80
60
40
20

kw

Total Load

I | oader Prime Mover Utility

Fi gaaimvVBWC EV charging [ oad requirement

ODAZpbeUhjAKeDbs oeD Nekjw X

Coumaisl al ready taken proactive steps toward Ljeet
i nst alwloeg aperational sandsthbedbpscaCGxomsede Q@ntars:
valuabl e foundation for s-emil$anigompvabki ¢ches Ljeet t 1

The proposed charging solutions outlined in this
charging infrast rCocutRusrie | reecqguiirLéed tLpe estup pldhretse con
charger types, power ratings, and future scalabil
needs.

I't i s i mpor tsapnetc itLdc nfoatcet otrhsa twislilt ei nLjuence Lnal de
trenching and conduit runs, the presence of wunder
existing switchboasdsal wialtli oal If eafsfi bi |l ity and cos
|l i kely to be the cost and feasi bwiilntvyolovfe uvepnggraagdeim
the Distribution NetUwonmledSdgr assesProhetdber ( DANSRD
required to support increased site demand.

Exi sting charging assets include:

T 4 7x BWWsch Power Max chargers | ocated at both t
T 3 x BzkhWeider Electric EV charging stations s
and Plant 235) based at the Operations Centre

These installations provide i mmediate capability
pl atform for edmptladysamelsl eati 9at aond with EV operatic
build upon these founda¢ibestitveenandesaakcabldi ot

Coumsditles.
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8. 40pler ati ons Centre

The charger sizing philosophy for the Operations
vehicle capability, and avail abl ehargersi shbutdp:i
fast ast memestsaosyerati onal needs. Faster does not

While 22 kW AC chargers provide higher namepl at e

are parked for extended periods. Even if a vehicl
operational bemneldn ithmrfeel hpyuclamwhiemgii.it eOwielrls i rze mag
chargers in such cases only increases electrical
requirements without i mproving Ljeet readiness or

A 7 kW AC char gdr kdval iehwvoeurrs adawleBlulh bdigcea reinad t o ful |y r

majority of Council Rs passenger and | ight commer
service each morning at full charge, without wunn:t
Typical vehicle AC charging |imits include:

1 Peug®ar Gaprto 7.4 kW AC
1T LDV eD@&lp vtedw 191 kW AC
1 Fuso eHCEN2t ek''W AC depending on conlJuration

These examples highlight that whil eccantemuoedicl ec
i mportantly, most do not need to.

I nstalling 22 kW chargers eshteugkakt | tlseu pdpslpgyo tioirnka
transformer upgrades. The marginal charging ti me

additional cost. The existing threesp22dkWhahari gngr
it is genuinely required.

Recommended approach:

T Est adwl iksAh-A@hac har giansg tnheet wooprekr at i onal baseline.
o Evenly distributed across supply phases.
0 Managed Wwathnktoad software to maintain pow
T Suppl ement with apbiwmit dtbaneailcerptdfonhilglcar cun
o A vehicle returning from maintenance needi
o A vehicle that missed its overnight charge
T I'ncldaeadi @aa ttehdr odurgilnaef gitshtdbtaycan accommodate any
charging when required.

This approach ensures charger capacity matches r e
vehicl es, and avoids unnecessary capital or el ec
electrillcati omhasghegvivehi ot efaaterintroduced.

8. 4. Exdmpl e EV Chargers

Most 7kW AC chargers can be either wall or pedest
met hodol ogy.
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Unt et hered

T Cable is already a T Cabl e i se paphpoweeavs r
T Cable | ength is Lk can be left plugge
unl ess rpertorvd Ldtetgead / T AIl'l ows multiple ch
cabl e. options to suit th
T Cables getting dam pl acement of <charg
cause of charger o in.
damaged it neédgs an T I'f a cable is dama
electrical contrac plugged in without
1T Cabl e cannotaletalsa u: contractor.
cabl e theft icnachrleea T Cable can be Gntootl e
cutting. recommended for pu
It is recommended that untet hwelréded® EW bt kRarir gi n¢
att acehremManently to the charger and instead a
When considering DC chargers, there are multiple
Operatiocass aGe-mandenaé!| DC charging box, incorporati:H
Dual outlets are typical in this sort of charger
e.g. one vehicle plugged in can charge at up to
Exampl e DEc@Harrgéirt | as 120k W

69 P age



-~

Australian =VS

\
-
8. 4. Indi cative Site Layout
The concept EV chargi mopledylo Th e i i fisahuoriwiha nbged doev iam t

purpose of assessment

Site Total EV Charger Capacity = 865kW
97 x TkW AC Chargers (inc. 2 existing)
1x 120kW DC Charger

3 x 22kW AC Chargers (existing)

Assumes a grid connection upgrade is
able to be sought from AusNet to provide
425kW of peak power requirement
(400kW EV charging + 25kW overnight
baseload).

Load management of all chargers re-
quired as aggregate total exceeds grid
capacity.

¥ |existing 2x 7
W Chargers|

Legend

Main switchboard
Distribution board
EV Distribution board
7kW AC Charger
22KW AC Charger
60kw DC Charger
EV Charging Space

P
e =
: :EEHE’EH
- = o

mass

... FastCharging Space

7 !

Drawing Title: ient: ite: Date:
Australian EVS) Depot Whitehorse City Council 1 Ailsa St, Box Hill South VIC 3128 20.10.25
b S o Concept EV Infrastructure Plan

8. 4. Ar éaayfomdr i ci ng

This area accommodates passe
vehicl es, and wil |l ut i Sui t e
bot h Ljeet and commuter w7 |
chargers will be instal D pl e me

E
t wo existing 7i thbhaege'

Of these, 23 chargeern$pIV\oi t he
carpark, @oualploismgeodpdlat i

overnight Ljeet <charging : D mMmu t
personal vehicles. Two c | ocat
the dedicated accessible i ng t
remai n compliaelmplamoytee/si&' f

With accessibility T equimsems

Al'l chargers i n -hdd st ed e

providing a consistent i ross
To ensure asset pr oQoeucntci t h
standards, bollards wil I} h ¢ he



| ocation t
circul atio
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Australian EVS)
o mitigate the risk of vehicle i mpact.
n space, and proempleaysdgexi bi l ity for b«

Charging Infras Pricing Estimate
Chargers $57, 000
Cable trays $19, 000
Di stribution bo $45, 000
Sumai ns $11, 000
Final circuits $8, 700
Et hernet $2,040

New infrastruct $142, 740

Site and
Trenching
Site el ec
Upstream
Site and

upstre Lower es Upper esi
and b $8, 060 $24, 180
trical $32, 000 $75,000
upgrad $15, 000 $30, 000
upstre $55, 060 $129, 180

TotAakastl nkat e $197,800 $271, 920

8. 4. Ardbaygaomdr i ci ng

This area
di stributi
of the bui
be routed
Given t he
reused to
trenching.
Liexi bility
depot .

Existing 3 x 22kW
Chargers & EVDB

serves the City Works functions and cur

on board (EVDB). Addi tmouwmntle d,h atragkeirmsg pa
| di ngl sstprauccet utroe nmainndi ntilseea rc iwaill wor ks. T
neatly via overhead cable trays, simpl:i

proximity of the chargers to the main ¢
provide the supply route between the M
This -ebhklgur-dkesanpodi pmrt hrwdatyd ek antaii oot ai
for future expansion should additional
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Charging Infras Pricing Estimate
Chargers $38, 000
Cable trays $20, 000
Distribution bo $30, 000
Sumai ns $14,000
Final circuits $6, 960
Et hernet $2,048

New infrastruct $111, 008

Site and upstre Lower es Upper esi
Trenching and b $1, 300 $3,900

Site electrical $20, 000 $50, 000
Upstream upgrad $25, 000 $45, 000
Site and upstre $46, 300 $98, 900

TotAak BSt2 mat e $157, 308 $209, 908

8. 4. Ar ébapBaomndr i ci ng
Area 3 serves as the primary charging zone for he

and small ploanmosecbk -mmas cdhrt pdheaunnrcce equi pment . Thi s
Liexi bility, acicommoamd i eaquibmmeéantvedhargi ng through
A dedi cadthed udythiavf eaismng bay wil | be est a0 dWhédgun |

DC charger suitabl®Bhd otth iad d g hLjeceot n Ldgeuhri actlieo nt yepnessu r e
and exit safely without the need for reversing ofr
within the depot. This bay wi ldqguailrsion go ruwrvg ednet rteudri
dayti-mp ¢tlbarging.

I n addition to vehicle charging, the conoapt 1incl
equi pment using dedicated outlets poseteonedcwit!
equi pment to be metctheargaeme eifriicrieexttrl wc tfuroe, reduci
| ocations across the depot and sGGEmepd iifnyagieg dneali onw ¢
shoasdual outlet 7kW charger being utilised to c¢h

remove the equibimemar fa odudlheodtrlaet e2 . x 7kW charg
detailed consideratita«anw onfayt be lkhagpoluti wo svépahat:d
be nstdalrleecd | y onto.the structural col umns

[
—
-
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Operational safe
consideration fo
When charging eq/

connected to a v
adjacent to Ljeet
systems or Vvisuaj,
be empl oyed to p
vehicl e mdwe ménatr
cables are conne
control s ma&ynisna
interl ocks, phys
Rcharging in pro
delineation. De L
proceduwermpd oaymedad sn i
wi || be essenti afgs
charging i s mana
consistently wit
and vehicle move,|
This conllJura+tio
purposeecafdyt chear
providpogehigapa:

trucks alongsi de
smal l er electric

whil e maintainin :
efllciency, &LwodRscal abi y
electric Ljeet expands.

Charging Infras Pricing Esti mate
Chargers $116, 600

Cable trays $36, 000
Distribution bo $45, 000

Sulai ns $28, 300

Final circuits $10, 800

Et hernet $3,584

New infrastruct $240, 2814

Site and upstre Lower es Upper esi
Trenching and b $0 $0

Site electrical $32,000 $75,000

Upstream upgrad $150, 000 $200, 000
Site and upstre $182, 000 $275, 000

TotAalk ast3 nEAat e $422, 284 $515, 284
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8. 4. Ar 6bajdaomdr i ci ng

This area comprises a |linear parking zone along t
supporting light commercial awnd7 ukKWIAQ yc hvaerhg ecrl se,s .
centrally |l ocated BMndmsesei babl enrbonardnd bal ance

Al l chargers i n -mdurmt ead.eapawdiltli doree @ eldeetsweadn bays
adjacent vehicles. The | inear conldJuration all ows
the cabling comuauan exduuwfitdedE nc oan deuantt ior cabl e tray
movement .

This area is well suited for overnight Ljeet <char
periods. The wuse of 7 kW smart AC chargers provic
all owing futumetsvoalkaeli Il iotayd tmamawehment . Bol |l ards
installed to protect the chargers and ensure ¢ o0mf

I tu niksnwiwent her any exi stiogaktboduatscseasetavpoWwabl e
across the yasdbmagytbeorequivieds scan.

Charging Infras Pricing Esti mate
Chargers $24,700
Cable trays $17, 200
Distribution bo $15, 000
Sulai ns $9,600
Final circuits $3,900
Et hernet $1, 288

New infrastruct $71, 688

Site and upstre Lower es Upper esi
Trenching and b $1, 300 $3,900
Site electrical $5,000 $20, 000
Upstream upgrad $5, 000 $15, 000
Site and upstre $11, 300 $38, 900

TotAalk Bst4d mat e $82, 988 $110, 588

8. 4. Operati ons Centre Total Pricing Summary

The tot al cost to electrify the four c8adog@a@ ar e
$Mmi |.Thiosm covers al/l new charging infrastructure
all owance for potenti al upgrades to the siteRs me

7QP age
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Arourms, 80 of the tot al rel ates to new infrastruc
di stri but tman nbksqgarachsd, csoummuni cati ons cabling for n

The remalj 0 @082 B®R® covers electrical and site work

poimmush as trenching, new EV distribution boards,
To avoi-douwWrmotuibnge, el ectrical upgrades have been al
theEsachearea includes its | ocal el ectrical and ci

$195 @DD0O, 000 c o wvweirdse aanuyg ndeenptoatt i on t hat may be r e
through DNSP coordination.

This ensur es ashuacrhe da si ntfhrea sitnrcuocntiunrge f eedd st oahygf or
costedhentlal range -pnoviudeseaestamasei €Epriaked ect |

| ower value assumes adequate existing capacity, \
maismwi t chboard upgrades should the total EV |l oad
Charging Infras Pricing Esti mate

Chargers $236, 300

Cable trays $92, 200

Distribution bo $135, 000

Suiai ns $62, 900

Final circuits $30, 360

Et hernet $8, 960

New infrastruct $565, 720

Site and upstre Lower es Upper esi
Trenching and b $10,660 $31, 980

Site electrical $89, 000 $220, 000
Upstream upgrad $195, 000 $290, 000
Site and upstre $294,660 $541, 980

ToOplkrati ocesi @a $860, 380 $1, 107, 70

When planning the full electrillcation of the Oper
prioritised Lrrst and how exi sadamigt aolpiegattii om si rc atnh
transition.

Area 1 represents a logical starting point for cl
el ectrical infrastructure. Vehicles currently par
temporardIltyorAd®a&ale enabling them to transition
investment in multiple charging zones.

8. 4Ci2Cieat r e

The Civic Centre has a relatiGedweislimall ¢s opanrlae d oc
overnight. The remai nderenopfl otybeeariRessaer pankl psopr v mt
day. The siteRs design philosophy therefore focus
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number of operational vehicl esmpMhdayhede se o mmuit pg © el
all within the Iimits of the existing electrical

A review of the main switchboard conlLl med that ac
without requiring upstream network augmentation.

respectively, allow &onnet¢ttri butofonabowawddedhcat af
infrastructure to be integrated with the existing
connections, which is benelli al pifvarmet lkd teeanst r

The propdase®peeangnhlkiedwiw)des a mi x ofn 70 pksW oAgCh lec h a
120 kW DC fast charger. This provides a Ljexible b
commuter use. Overnight chGownaaigli wli éd @ames umreadyef
morning, while the DC charger supports fast turn:
AC chargers willempll sgemeRsbececskabgdiendgoduri ng the
wit hout home Cohuamagyil ncgo nospitdieorn swhet her t o provide ¢
under-racogsety model

i
{ e Site Total EV Charger Capadty = 246kW
b - d 18 x 7KW AC Chargers (inc. 2 existing)
+ o I ) X : .
o 1x120kW DC Charger
T O ) | No grid connection upgrade required,
o s o [ o {1}

Load management of all chargers re-
quired as aggregate total may exceed
peak site power on max power days

Legend

7]

Main switchboard
Distribution board
EV Distribution board
7KW AC Charger
22kW AC Charger
60kw DC Charger
EV Charging Space

HiHIRHAH

gy
o -
el s

Fast Charging Space

Site: Date:
—VS\ Drawing Title: Civic Centre 379-399 Whitehorse Rd, Nunawading [20.10.25
= ’ Concept EV Infrastructure Plan Whitehorse City Council RLoEiER

All chargers wil!|l be managed under a dynamic | oac
on temke demand. This ensures the total site | oad
unnecessary infradtorrudti ,srees wp/errandegshtancd apr gi ng wh
As vehicle electrillation expands, further charg:e
the new EV dist-pi Bohedncbondudtandupes wéeffeatl ow
expansion showall @ls alWelihaovedl atvethhe site, or i f hon

| arger empnbeye eod
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Given that the car park is open to pedestrians al
considerations. The wuse of wuntethered chargers i s
Charger |l ocati onpe tgehsoturlida mas ing hatilni cd s aand avoid o

' ighting and CCTV coverage should be ensured acrc
and to deter theft or tampering.

Overall, the Civic Centre charging design is a m
all ows f empt oagceceesslsl eadnd provi des a scal able found
safety, functionality, and ef Llecioesnotw uisnbpaaochti B g i st i
solution suited to theandlt eRd nlgi miotmandi t ew e rvreihg lctl el
day.

8. 4. ¢i 2/ ¢c Centre Pricing

The estimated cost to implement the prolpB0ddad Ci vi
and®2®,.74Mhi s range includes al/l new chargers, cab
required to connect the equipment within the exi:¢

Of thei 68 800 rel ates to new charging hardware ai

DC chargers, cabl e tnraaynss,, dainsdt rciobmntuinoi nc abtoi aorndss ,c asht
The remai ni®Bgd , 904010, 0cOOv er s trenching, internal ele
switchboard through a new EV distribution board.
augmentation, as the Civic CentspRy eelcaptarciidc gl erxe
main switchboard to support the proposed | oad.

All electrical integration works are therefore cc¢

changes to the external suppdlmpaonhnestababl @hi mpt
makes effectigveluescea rafc atlhea nefxriassttirruct ur e.

Charging Infras Pricing Esti mate
Chargers $90, 000
Cable trays $5, 000
Distribution bo $30, 000
Sulai ns $6, 000
Final circuits $6, 600
Et hernet $1, 240

New infrastruct $138, 840

Site and upstre Lower es Upper esl
Trenching and b $1, 300 $3,900
Site electrical $40, 000 $80, 000
Upstream upgrad $0 $0

Site and upstre $41, 300 $83,900

ToCalic Centre $180, 140 $222, 740
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8. 4Re3cycl i ngCeanntd eWast e

Whi |l Recybking armfVRWaswaes Cemtt reen i nitial focus of
some&€oaufRsi h-e mhesing Ljeet assets warrants consider

houses several Pri me Mover sCowhRscihLjereetp reensi esnsti oan Ss.i ¢
these vehicles are now close to bebhgfececowaemiscall
approaching parity with their diesel equivalents.

this site.

I n parallel, there is a growing opportunity to pl
track | oaders and ot hédmansimaihlg eguspmeat i omngr cmat
|l ocation shoultdet Lgerxdfbdarld toyomrsigduédérred to support
over ti me.

El ectric Primebdédoweenty®0 canhd y6 O@wkiWhh otfh eb aMatlevroy R
having a 540FKIHWhs btacehbaarsgyet haa tv-& @ Detl ceu fkkVednB @2f0 el ect r i
needs to be adddedwelAlsstuimnamrgoen e sS0kWtek power dr a

't is rdadammae MRAE alcluys stelse on t he installation of
capability of 120kW. This woul d beTvetmkow gchh atrog efrusl |
al so be added t o sfmeadill intuantbee rc hodr gsinmadA lgo Ifvaethh ecsluecsh |a
track | oaders becofmer tmoere ohardg drys acvaan lbaeblaedded i

t wee hilcolcealsi arhe sit e.

The proposed 120kW DC charger has mwithpVehipoltest
in a herringhbokiee p rti heen tvae h ioall énvso wd fdfwot hvee hriccd e sarnt d

Site Total EV Charger Capadty = 134W
2 X TKW AC Chargers

1x120kW DC Charger

No grid connection upgrade assumed.

Load management of all chargers re-
quired as aggregate total may exceed
peak site power on max power days

Legend

Main switchboard
Distribution board
EV Distribution board
7KW AC Charger
22KW AC Charger
60kwW DC Charger
EV Charging Space

HiiBAERHOH
Lh T = (2]

g
el

Fast Charging Space

- ] rawing Title: WRC Client: T ] Site: Date:

Australian =VS\ Whitehorse City Council Burwood Hwy & Morack Rd, Vermont 20.10.25
irn & South VIC 3133
~

Concept EV Infrastructure Plan
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Whil st the site was not assessed in detail from &
that a single 120kW charger could be accommodat ec
expect bedwtTheberoposed 7kW chargers would require
could be accommodaatdesd wan hexi dthiendui |l di ngs.
Overall, the bulk of the codtsedrfe wagsddhomicatupd twietal
Charging Infras Pricing Esti mate

Chargers $58,800

Cable trays $1, 000

Distribution bo $15, 000

Suiai ns $2,500

Final <circuits $3,000

Et hernet $360

New infrastruct $80, 660

Site and upstre Lower es Upper esi

Trenching and b $2,600 $7,800

Site electrical $5, 000 $20, 000

Upstream upgrad $0 $0

Site and upstre $7,600 $27,800

ToWRWGEti mat e $88, 260 $108, 460

I't shoul d aCocwmdiel oamosiddderh atccommodadlrarage riital owet
Utilising a porutladblpe odC deh ar gorl-ph a v svhieke tc.o nhhees
of fer fast ¢ hcaornglignugr aitni oan pwoi rtthaabpter tatde sn eaendd fcarmn ir
bridge bet ween fturlilumed Gheg evxeahmpcllee ss haormdn bel ow f r om
40kW of DC power when

socket and 20kW when i

socketal so offers the

vehisdilmud t ameWusly at

Portable C€bandé&et a2 biodllfi «

vehicl es at mdinfiefmepreenndti

L xed infrastructure. compl
portable chargers can Op ar e
to provide cpiraer garngp d s

mai nt elrhaen awe.s t
region

and model

of
o4 B 2MQ ®O0dDepend

t hes
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DAdPeoYaaljioY UljoYe
There are a further four satelCoumdbislut dscaowhbstcHehc
installation of one or two 7kW AC chargers at eac

el ectl misltleadf.l aat isdam gl mea y7 kowb scth alr gtewe e ni Mb2taadldlOepda o o | # &
sufldlkient overnight charging capacity for vehicl

DA1T ] Y >pbelUIFAWBL]Y A

Coumaisl 68 Ljeet vehicles garaged at employeesR ho

home daily. A core principle for electrillation i
maxi mi se convemieearkc eniogumwrikn g tAWil t et bf § principle er
with a full battery and minimises disruption to ¢

charging homet vehé ctl &lse wherever $Sefhisr bt bBowbi Wt p
practical home option.

Charging at the home -batsy eetr nEdhtt hat i deawe mhode
A standard 7 kW AC home charger can replenish c.
daily ustowrveaveal M2ghmedwThi s approach reduces re
charging and -ppankattsmeesawitb bbiwer electricity r:;:
S| eerpe@t h operationa&iflfyecefi Mei.ent and cost

However ,emplt ohgposneeRyc an support a charger. The stra
scenari os, s uch aansd aepnasrutrnee ntthso soer drreinvtearlss can stil
vehicles, evegaraded,suahdyl chomet ai n Ljexibility to
when needed. For instance, an engplnoayye en eiend ano acphaal
Couneiplot or fast charger periodiogl égluifhengoalo i
regardless of home sitwuation, have a consistent

8. 6Holme Charging Solution Options for F

Several i mpl ement ati on momgé blycereeRe wivtahddawd eaihld og i «
either invest capi thals edp forf d retr i mrg sl & we rdaegpd osye rhwinmee
i nclude:

Coufraiinlded IOhsatrglebrattiamhsli rectly fund the purchase
unit fo-homachehakbke. This typicalQoyunewmislitd aocwn $t2h 4
hardware and cover instal lfartamtn ivn vae satpmpe mtv eedn U rea
charging at hQonetoilldhedse Mhdrldwsre and integrate
downside is the capital expemandage ei masdalt lhat iadms r
privat e Coeusdiadreldhed® shome chargers are a straightfor
the Fringe Benelds Tax implications of providing

Char-g®fgrvi ce SAimbsicirdrpeddsoinrsgl y popul ar approach i
t hat offers home charging as a managed serwvice.
t-end chaasrsgeirnvgi ce (CaaS) soluti osnwspplUnaedsrarndiisnsmoa

charger with | i€ddurrcéoird rGConuuppaiyrisomat ntoonstth Iltyo ser vi ce
typically includes the charger hatdwakecoshaodarwi
for usage tracking. This shifts charging infrastr
simplilles |l ogistics, as the provider handlyeese coort
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and even removal or empaomemrResro f mdvhes chhauvgeror fchd
advantage of CaaS Coeum@idluesducempkexhty €tb-argers
enabl ed, t-heughsubeclropgion costs need consider at

Bundled Lease or ASobé&eri pptonnPasceskagesncl ude hom
vehicle |l ease or Lijeet procurement package. Some |
solutions where the home charger eamd isudbsicmspal loa
example, AGLRs EV subscription-hpimeothprgvindgedaanmn |

all for a Lxed weekCypupmpe@wihean twe dldn iia tslgel eeta sci onngt epxrto,
install c¢chargers for each | eased EV, amortising t
all ocation. However, for taxation purposes the c
lease, the ATO requires that the chargerRs value I
can be used to reduce the i mmediate Lihanci al barr
necessary chaiCgiumg igihrt f rad sstor lexxtpdrog.e group procure
di scounts on home charger units if doing a bul k 1

8.6Ve2ri fying I nstallation, Usage and Er

No matter which home €Cbamngihgneeldutai oobiustdeptlt Gy
are installed correctly and to monitor their usaf(
Accurate data on electricity consumedefnpl oljees Vv«
fairly for their electricity QoousRssi teerpdracscount f

I nstall at iComn s\haoruil Ldc aetniscumr:e each home charger inst
electrician and obtain a certillJcate of electrical
documentCaotuimaeenc lofCodrs i wiinfds t he i nstall, aempbowabtRepro

member to submit proof ofad-nerwildeatdron ol eun dl
typically handles inst@bumadialb nhtahse dhueneanmh if ugtnalslhe
commi ssi oned. I n all cases, having an asset regi
recommended.

Usage TIrhaec ksiinngp:l est way to capture home charging
Most modern EV wal IWirEhrarg@randamecomhaeedclviahargi
smart chargers or requir iCogunmtchrel swetromatei palolvy dea l

per vehicle. Thes®i gesnteamd ee meploeat s of kWh used
be ecrhoescsk ed against vehicle odomedsr Irfeasdmargts oha
available, alternatives i meltwede oinndthal Icihmg gars ep
vehicleRs telematics. I n a pinch, the ATORs si mpl
dven at 4.2 cents per k m, but direct measur ement

El ectricity Sour e mCardi sk nti cssnsmiotntse d nttoe nesmitsys:i ons r
consider the source &budladdtlriitdietsy afl are aldyme ua ftdirag
electricity undRdsro MeE @0D,echltuti cd mpyl onyagge be from t he
guantify kWh used, which can then be multiplied I
home clICanugrioriudl.d encour amel oyoe esswGretec m pdoras e=p/e aolf f

pl ans, but at mi ni mum, having usage data all ows
renewabl e energy could also be part of the progr e
Coura@ainl ensure that every kWh of home charging 1is
emi ssions | edgers.
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8. 6HoBusi ng Scenarios and Charging Apprc

1T Detached HomeBr wi ¢elbdd Dwi viewaly &o g d winidresdt alrl| atuibc
service model s.

T Rental ProperSdel |lwdrtchl dDrd vepmaryoval . | f grant e
I f denied, offer depot or public charging al't

T Apartments or -SHormeeest AvFstouhkéNdgo@fef charging i s no

to depot charging infrastructure or provide a
1T Depot Charging fowh€ommbobere VYéhrgleg is i mpra
depot charging or public networks. These opti
for all drivers.
Coumdtiiolul d i dned iesaikolsjo wac hart which will streamline
This systematic approach ensures each EV has an ¢
operational needs and climate goal s.
8. 6Frdi nge Beneldts Tax (FBT) | mpl i cati or
T Electricit y BRe iemMbuopmmdeimdémurses the empl oyee unoi
(currently 4.2c/ km) or actual cost with prope
T Charger Sabdwareto FBT if the total value exc
provided directly, through a | ease or bundl ed

8. 6CoBbncl usi on

Combining tailored solutions for each housing ty]
i mpli €Cautimmams ,i mpl ement a Ljexi bl e and eqthiotneebl e ho
vehicles. This supports broader climate targets \

|l mportantly, by electrifying anc€osuwmgdr tdiermp ntsd me
| eadership beyond its orga+wisa&t decalr boousdarnioas s
scope of t hCosu Rlge eatc t 9 tornast ey, hreel spi, d ebgtpsi nes s e s Llde d
gover nme nEmplgeywadaes g EVs home, charging visibly
di scussing their experience can normalise the tr:
Coumoitl only cuts itssownpmemhssyowsabuti sspbowsi bl e

This is particularly relevant in th®08&@nt eht chf s\
aspirational target by 2ae4a z2drno vora nmu nieotmynt eesedos s yCe

amd nt tansport one of the IICowmhgedertt rpirbowti odress,
and visible examplehomecVYematkeeacthaobnch&agbéstakes:
narrative that decarbonising CoaRspbommii smarcthi tew
exampl e.
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a2dYebaa >1e® 1K baYYe aebA
aKzYpLiNAY >1 6 ma
The overall cost of theethiazhdbietl etvowinad Ili ewadndi bar

di fferenc8Abeewe&MPEAREX compared to the Ljeet tre
considered:

T Only the transiwhieorne cao svteshiacrlee ciosu nstweadp,ped f r on
is only counted once

T The Vehicldo GiaiBsaAndgears bst down or inlLjationary
for bBAHBN hlgeet transiti emn attce adicd eist unbepar ost

T Vehicle CAPEX onlychassudest hbeecbstnofcansad

cost of speci al iiseesd choondsyi dweorrakb | wh iacchr ovsasr vehi c |
T For OPEX the tot afluepler nvaeihnitcelnea nicnec,| uidnessu rtahnec e ,
excltutdea s ual depreciation

9. 1Velhi cl e CAPEX Cost s
The bel ow ttaolplass sbbwcatthgofr yvekRircltdheaddetyegar trar

FI eet Ca Noof VehBAUAPEX FIl eet Transit]i
CarLarge 6 $ 2 %
Ca+Smal | 16 $ 2 $
CaMedi um 60 $ 1,170 $
Heavy Ri 4 $ 7 $
Li ght Ri 18 $ 1,584 $
Loader 2 $ 5 %
Medi um R 8 $ 7 %
Pri me Mo 5 $ 2,100 $
Ri ©e Mow 13 $ 8 $
Tractor 5 $ 9 %
Utility 309 $ 2,565 $
VaiMe di un 10 $ 5 $
VaiSmal | 23 $ 1,760 $
Wood Chi 2 $ 3 %
Tot al 207 14,412, 00 $20,019, 53

Del +$5, 607,53

Overtahlel ,cost of vehbcb@sndrdd perxopjeencstievde tuon dbeer $ he |
Howeveéer should be noted that as EVst lgiasp WCEI veliccl
per the example bel ow:

Fl eet Type BAU Current EV WOLC Parity
MediRingi d $93,000 $136, 000 $105, 956

I n the above exampl eo vtelCeA PEWr ri esntt hper icaue riesd d EiVn ctol
woul d be achieved at a CAPEX of $105, 956. Shoul d,
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i mpact twebhhel eu€d@EXwWi | | bDefllds ont LRgurtehepresegnt
represents a starting point for budgeting and bu:¢

9. 1Me2hi cl e OPEX Cost s

Theyé@é@Qr OPEX c o s tasndarseh oswaBtAnDePtE ¥flroovés5tl , o 1S Annum tt
OPEX cost f @&l|94 5p rgodg3r easnsniuvenp vt 4G&ih d & ¢ avweealsiec lien OPE X ¢
under a Ljeet transition scenari o.

Over 10 years the cumul at$84,e0&8®m,vd&l.s in OPEX cost

BAU vs Fleet Transition Vehicle OPEX

$1,800,000
$1,600,000
$1,400,000
$1,200,000
$1,000,000
$800,000
$600,000
$400,000
$200,000
$-

2024-25 2025-26 2026-27 2027-28 2028-29 2029-30 2030-31 2031-32 2032-33 2033-34 2034-35

e OPEX BAU == QOPEX Fleet Transition

Fi gu8BAUs Ljeet transition vehicle OPEX

9. 10v3er al | Vehicle Business Case

The overalCbupaesitthiaan tther vehicle only ES£IARBRY,®2M@ O
under the Ljeet transition scenardld2, @&¢re ranlmuny.ear ¢

CAPEX OPEX Tot al
BAU $14, 412,000 $1868, 056 $32, 580, 0¢
FIl eet Trans$20, 019, 530 $13,890, 468 $33, 909, 9¢
Tot al +$,607,530 +3, 329942

AAIpPeULAU mAKebPewoeuvsNoveVY >1 8 wma

9. 2Delpot ElectrildJcation Cost s
The total el het dielppoaecompt oshef oharging infrastr.d

Site Low Esti mate Hi gh Esti mate
ToOaplkrati oBesi @$860, 380 $1, 107, 700
ToCalvic Centre $180, 140 $222,740
ToWRMWGEti mat e $88, 260 $108, 460
Total Satellit $8, 000 $16, 000
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$1, 136, 780 $1,454,900

digg xapfe nfdot uEleect ri LJcati on

ng of depot electrillJcation works is a c¢ri
infrastructure must be planned and del i\
upptoirlti siamtmeodn aotfe eul ectric assets once dep

Operations Centre, staged delivery of <cheé
utlined in the Fleet Transition Pl an. Pri
atyi,oma lt hc rdiettiacialeidt desi gn, procurement, a
ted delivery timelines.

anning and procurement also mitigate ri sl

S, and civil wor ks. To avoid overcapitald@
y vehicl e arrelayl Itorcaantsiiotniso nd uyreianrgs .t hTehi s app
d or charged in existing or upgraded ar ez¢
uctuueilnegast manzonesl ow

ncing upgrades in parallel with the Ljeet

s where practical, Council can opti mise

arging capaciwytéadxpandal pchgrg@sé sigv @leynaina

The sugygepsndcedbhargiog infraswrubtexkxpendi sbownoheka

over t wo

LIhanci alwyehrsheahendenppangdrngtehat i nfr

aper prToger dsg.h range esti mate has been used

Site

2 0 256 2 0 2%7 2 0 2278 2 0 2289

Operati ocEAS €@

$135, 9 $135, 9

Oper ati ocEAS 2@

$104, 9 $104, 9

Operati ocEAS 8@

$257, 6. $257, 6.

Operati ocEAS d@

$55, 29 $55, 29

Civic Centre

$111, 37 $111, 37

WR WC
$54, 23 $54, 23
Satellite Si
$8, 00C¢C $8, 00C
Tot al

$406, 5 $727,4! $320, 9
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The work packagas ¢oul dwbe tendered

Wor k Package 1: Opmpme@lati ons Centre Area 1
Wor k PackageaBWRWCvic Centre

Wor k Pa©begat Bons adlntre Area 3

Wor k Package 4: Satellite Sites

=A =4 =4 =

9. 2ChBarging Infrastructure OPEX
Operating expenditure (OPEX) associated with char

budgeting and |l ifecycle cost modelling. Although
represents the tl,aragnensutali noipteiraalt iinngv ecsotsmmesn ensur e t
and compliant over their service I|ife.
An annual all owance of $500 per charger has been
benchmark data from comparable council and comme:H
foll owing key cost components:
T Routine i nsp@cntniucanl aenl de cttersitcianng saf ety tests, F
updates, and visual condition inspections.
T Preventati veel mannbhenancencl osures and connect
repl acement of worn cables or plugs, and ver.i

T Correcti velEmaiont erpm¢e s arising from fault co
T Software an@ ametcwmrek wioereks ng or monitoring pl s

opemotocol or managed platfor ms).
T Switchboard and ddpsetrriiobdutci d m smeicntieomamde dedi ¢
circuit protection devices, and associated ca

At $500 per charger per yea&8&rgf tthhe iadil tbivaln chapigtua
infrastalucgor rg wmnanha gsetnaenndta rrda taisocssetf or el ectri cal
conservative but realistic basis for |ifecycle m
can be addressednawvithoetodefieskimg eaxpwpmt i me.

Site 20252026 20262027 20272028 20282029 20292030 Etc.
Operations CentreAreal 3 M INZAMINZAMINZIAM 3INZAM $16,000
Operations CentraArea 2 3 M SNNAP 3NNAP 3NNAP 3NNAP 3NNH4H
Operations Centre Area3 3 M 3M INZAP 3INZAP 3INZAP 3INZHA
Operations CentrgArea 4 3 M 3 M 3Z2APM3IEZAPM I ZAPM I ZAP
Civic Centre 3 M 3PAPM 3 PAPM 3 PAPM 3 PAPM 3 PAP
WRWC 3 M INAPM 3NAPM 3NAPM 3INAPM 3NAP
Satellite Sites 3 M 3 M INAMM 3 =ZAMM3I=ZAMM I =AM
Annual Total 3 M 30YAP 3Z=ZAP 3X204dP 3Z04P 3204
TotalOver 10 years IPMNPAPMM

9. 2HMdme Charging Cost s

To account for wvarying | ev®Ixso noniutheormea ncdh apregri snogn aal c

indicative cost scenarios bhallx%theeradrmodes| edabghsr«

home. abbsindicative CA®EXcaigd g2 00 pmhe2r, OOMWartglee per
8P age
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foll owing costs represent the additional expendit
50% home charging adéphyedose nt kst hamd @hveaalgiec | e i s

at hhame 468y ethhreansi ti on.

% Charg25% 50% 75 %

Ho me

CAPEX $49,500%$99, 0006%148, 50
OPEXK ye $30,938%$61, 875 $92, 813
Tot al $80, 43¢ $160, 87 $241, 31

aKkd) oba 2dYebPada >71e® 1K baYYe &adebA
9. 3T.olt al Cost of FI eet Transiti on

The estimated total of t bn& IFllieccBAHa pawmd iBRwomBBi cf p$
million.

This represents the. 6t ani | ¢ 0BefD vaehr 0 Wt Bheet thceoaunrssi et i ocof n
annualhiissedmounts to an additional $350, 000 per a

BAU FIl eet Trans Delt a
Vehicle CAP$14, 412,000 $20, 019,530 +%$5, 607, 5
Vehicle OPE$18, 168, 056 $13, 890, 468 -$4, 277, 58

Charging | nNA $1, 454,900 +$1,454, 9
CAPEMiIi gh Es

Charging | nNA $545,500 +$545,500
OPEX

Home Chargi NA $160, 875 +$160, 875
Base case)

Tot al $32,580,056 $36, 071,273 +$3, 491, 2

KeFli ndi ngs

T Fl eet rnea@uisr @9 oano vaedrd Gy thieo n qwle t dadAtht i onal $3. 49
(around $350, 000 peBAYear) compared with the
f Vehicle operating cost savings of $4.28 mil i
for EV procurement and charging infrastructur
T Charging infrastructure capital and operating
del ta, relject itnegr m nevneasbtl menngt aisns eltosng hat suppor
1T The major cost driver is higher vehicle CAPEX
progressively offset by | ower fuel and mainte
1T The charging infrastructeaguicv ®IPEKXt at 6 owanglel ¥ $
ye@aensures adequate provision for maintenance,

mai ntain system reliability.
T When | ifecycle savings, emi ssions reductions,
i ncrement al cost is modest ate@ermtisate @i aalbliy i
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9. 3C2nsi dewW@l Baraintlir chase Price Parity

The tot al cost of tramisssiomi nghiColuamzi d&kpgehjgetnodi
volumes but also on the timing of procurement. Ttk
based on todayRowerareket ifatCouncil were to align
electric mooélidercdch WMWDILLo mpasitti pnwieghii val emn a
transition would materially decrease.

This approach recognises that technology costs,
rapidly across most Ljeet segments. Deferring cer:t

optimise LInhanciahtaunhtcomea whéebhe andl Acmaevabl e |

I n t he exvaenhpilcel ebselppuyr chases occur at WOLC parity
redutca ng3, 08 million or $300,000 per annum.

Total Cost of Fleet Transition at WOLC Parity

BAU Fl eet Trans Delt a
Vehicl éaCARS$14, 412, 000 $18, 612,666 +4, 200, 66
Parity)
Vehicle OPE$18, 168, 056 $13,890, 468 $4, 277,58
Charging | nNA $1, 454,900 +$1,454, 9
CAPEX (High
Charging | nNA $545,500 +$545, 500
OPEX
Home Chargi NA $160, 875 +$160, 875
Base case)
Tot al $32,580,056 $34,664, 409 +83084, 353

9. 3Co3ncl usi on

Fodnanci al planning, it is recommended that Counc
transition budgeting. This approach provides a cc
case positionclueiagdtobday®&stwvebture pricing.

I n practice, the total cost of transition is expé¢
continue t eodfiadlel caonsd whaoliet y becomes standard actr
reductions in basueppypr@BeindpobeerpneadutctbspPprnPgr es s

narrow and eventually eliminate the upfront pri ce
As a result, while current modelling assumes st at
trend downward. Over the | i fe of the transition,
neutral BaAdgoi mpwott etnied al |l y favourable, deliwearing b
additional burden on operational budgets.

The graph bel ow shows ihmophva ctthse tvheet irtenesahp Goboashta sdef ptr
pursue t hea Lmiex daffr aneshitadomi pwe d hwisteh wv éhi dlees pur
transition at closer to the Static priciamlgoscears et o
purchase price parity.
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BRIVING EV TRANSFORMATION
—_—

Fleet TransitierCost Scenarios

$36,071,273
$34,664,409
$32,580,056 $32,580,056 $32,580,056
$30,463,743
Static Pricing Base Case WOLC Parity Purchase Price Parity
m BAU Fleet Transition

Fi gliF beet -crosmnsistciemmr i 0s

These assumptions should be revisited periodicall

process to ensure updated vehicle pricing, technc
relLiected in future budget forecasts.

Overall, as Council replaces I CE vehicles wit
purchase and maintain over time. Planning for
infrastructure, wildl hel p EKonpahcgy dawvwalgeps he
Waiting until EVs and I CE vehicles reach si mi
continuing with the current approach. However
consistent with CouncirlsRd pstodtjed td wetsai dabiwoi
opportunities to |l ower emissions earlier and

become more widely used.
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ZVbaYYeo adebAcsgLjoLjl A OLjes OLj®
The transanhndoamit®siaohm oleet presents a range of ri
devel opmetwayamepedayi ons. This section outlines |

mitigation stthCatudRgiidjeetotemansi ¢e-eohecemaenandespeél
sound.

zw KX¥pLiNAY UDABNA®NAA OLjdi
Selecting appropriate vehicles is crucial to meet
ri sks include choofsgprmgpoedj cbesr ¢ bfait mariengoé méed gi

failingmpd odsyeesr e
Ri sks and Mitigation Strategies:
l.lnappropriate vehi ot evekrl ecesohacking require

Mi ti gati on-f eAigplos es tswieacti Lddtat i ons, pil ot and t
excl ude model s that fail to meet threshol ds.

2.0verreliance on@Euinspkr oovfe ns uEpWp Inyo dcehlasi n di srupt i c

Mitigation: Phase in through pil ot programs,
support.

3.Unrealistic@Gciosk afssaxmpddtomd EV cost reducti ol
Mitigatioonlibtse CWlal enodel!/ |/ ing and review annu

4. 0perator GGriesh sdfainicedati on due to | ow acceptant
Mitigation: Run driver engagement programs, E
5.Software/®T srkeldfabddwnttyi me from EV or tel emat:i

Mi ti gation: Requi rtehaer e hiupldas ewicialpamni év e, owmarn
contracts and keep | CE or hybrid fall back opt

ZzWv ANV @ >p rekAKEDYE ceDABDTBAY oe s NoLjT A
OLjs o @
Upgrading depots for charging infrastructure i nvc
both project and safety risks.
Ri sks and Mitigation Strategies:
6.Construc@iiomnk deefl alysst e vehicle depl oyment.
Mi ti gation: Stagerdadi meodd odidgpolps iaomd thwsiel dviig
7.El ectrical @Gaipalkidfy shmeoxpgdattdd grid upgrades.

Mi tigation: Conduct early site | oad assessmen
keepdabHW Obudget contingency.

8P age
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8.Unexpected cwvsk Wwobkstcestb®ing complexity or

Mitigation: Undertake potholing and site surv
all owances.

9.Electrical hazasds odusihomgkworksrc Ljash.

Mi t i gatouotnotualgopkocedur e-syrabnéyg éfeenhsedi Vs,
fnsul at ed -gd toevad sc laatdh iam o.

10Charger mal &uinsckt ioofn porropldrree y damage and injur.y

Mi t i gati onEV WshearcgeestsalJé di sol at i on switches an
extingui shers, and keep c/l earances around cha

11Extreme weat her@gpmnwiirnogn mehretaal, roirsks ghtni ng da

Mi ti gati omr okweoisd tlgesgd i nstall | ightning prote
provide emergency backup charging pl ans.

zw gy YebolLjl Aba OLljgoa
Operational r itsdkasy ontacnuarg eimme ntth eo fd ayWs and charging
Ri sks and Mitigation Strategies:

12Vehicles not @hiasrkg eodf aun asvhaifltabeinldity the next

Mi ti gati cga:f el wmipregdwaehechil ocedyr &as gnage r emi na
software alerts.

13Grid outages G isshpdtfi ngeethadgwmigi me .

Mitigation: [ nstall depot backup systems, arr
chargdmagdul es

l4l.nef Llci e i sehedulienhgcl es not availabl e when

Mi tigation: Use telematics and dwell i me dat
software.

150perator @nifaknidfi amiigwse or range anxiety.

Mi tigation: Provide training for drivers and
champi onsrFf to mentor.

160rgani sat Boinak «fulitruoensi stent adoption.

Mi tigation: Apply structured change managemen
reward successful adoption.

171.T/ Cyb@ri srki sckkf's charger or telematics failure f
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Mitigation: Choose secure platforms, keep Ld m
charging protocol s.

18Ser vi ce@EChsakn goefs e x pan Lioans earrlv i ccoenst rlaecatdiionng otfo i

no |l onger LXt for purpose.
Mitigation: Ensure there is headroom i n the g
zw SN eoa | YDABPKYem tyj U DAT LAJLje
OLjg © @
EVs introduce unique WHS hazards that must be mar

Ri sks and Mitigation Strategies:
l19Hi ylw Il t ageE s gy&t emsel ectric shock or arc Ljash d

Mi t i gatoiuotnotualgopikoc e du# e, neuwalmeldhd nEVs, [ nsul
service di sconnect use.

20Battery Lre/@EhHerkmalf rinnaewasy LIre and toxic smo

Mitigation: Prefer safer chemistries (e.g. LF
and a&@mmligiyne eesmer gency response.

21Charging st at@iionk edfeclthrea coarl e drpel osi on.

Mi tigation: Certilded equi pnoefnfts, rcelgaidrars ii girsgge
extingui shers.

22Qui et operati @ni sakndo fhiagchc itdoermgtuse wi t h pedestri e
Mitigation: Ensure EVs have acoustic al erting
23Damaged batteri é€si ek ebepetopl gtenteaksi ronmen

Mi tigation: [|solate damaged EVs outdoors, coo
and PPE, foll ow environmental compliance for
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zDYNT ] ] YATODBAFA®Ge UnYye

The business case provi debsasGodu npclialn wiot ht raa nsstirtu cotnt

and -emir®si on alternatives. The f ol | owienrgm raecctoi nonmesn
across policy, tpurroec uraennde nao,r kifrofrrcaes trretacdi ness. The
existing Council objectives and embed the transi:t

zZ@&zaLiNfg PAT ci dYeADPANY
T Adopt-FamsgEVProcurement-emiossicognthahi préesrfioi sa
with dellned exemption criteria.

1T Update the Fl eetmPebion todrigeebecdosswtbocboensi der at
emi ssions reporting metrics.

T Amend Asset Manflegremmemitn amcdi alonRgl ans to i ncl ude
|l i fecycles, and anticipated savings.
T Integrate Ljeet transition milestones into cor

accountabl e.
zzBYpLiINaY adaebAslLjoLjl A PAT &aeljpas
Repl ace all passenger vehicles dueg26or renewa
T I'nitiate operational trials of:

o Pri me movers

o Lighmeanhmeadwyty rigid trucks

o0 Mediaun@mal | vans

0 Ze+mi sstioadoplfaton Mewegr spi de
T Trial home charging wimph aaoesasd seecd s girrosutpa lolf a teing

=

tracking, reimbursement approaches and user e
strategy.
f Use trial data to inform purchasing decisions
buielmgp | ocyoendlddence and internal capability.
T Phase out I CE vehicles in |Iine with as®B&t rep
or earlier where feasible.
zzARKpbeULAU mAKebeoeuvuNouveY DYyal ij
T Undertake a detailed feasibility study and pr
o Si-tevel electrical capacity reviews
o Phased infrastructure rollout recommendat:.
o Tender of work packages in |Iine with deplo
T I'nstabbhsddpohargers to support overnight <char
to avoid major electrical upgrades where poss
T Enabl e home mph awigdersqga f aog e Lgeiette v(eahpipcrloexs. o5f0f% o
using a structured program with installation
mechani s ms.
T Develop a staged, scalable charging strategy
pl anning and operational needs.
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zzBKEJADANLPAa OabAALAU PAT buATLJAU

T I'ncorporate capital anyearpeldadn oinall plmpra,ctwsiil
scenario as a baseline for budgeting.

T Pursue external funding opportunities (e.g. A
infrastructure costs and i mprove overall affo

T Reassess residual value assumptions and depre

mar ket trends and maxi mi se asset value.
zzfmeaKi eNY PAT >pbPAUY ©PADPUY] YA®
1T Deliver trai eimpg¢ oofyne eEs\o pderriavtiinogn,alchar gi ng and s
vehicles are introduced.
T Upskill mai ntenance teams-vtod thagredlIse sd leanst rsiad e
effectively.

T Update WHS procedsapesitlo atskantsftioh BY batte
emergency response.

T Engagne | ceyaeddsy t hrough internal communicati on,
building internal ownership and a culture of
zzAYNTJJYATYT mjvayY] YAePoLjl A &alLj Y

Phase Focus Areas
2025027 Policy adoption, | ight Ljeet repl
feasibility study, initial i nfra

202030 Scale up eUetct rttrde@kd onand pl ant
cdunding
203035 Compl ete Ljeet conversion, o-pfismia

These recommendations provide a clear and achi eve
phased invest menptl cgympadRpmencsi Cat eginldaddyt ruct ur e
LIhancially responsi+emi esi oangjeteton to a fully zer

9qQP age



Australlan —VS)

ISFORMA

| VY YATADW P L@Pelo Yo | APAafmea Lja

The decarbonisation of | ocad ogpg«vaemgrenda pti shjeae twe iitd
operational i mperative. As transport accounts f ol
and continues tofgnawiasah puouopatti bjpet transiti
opportunity for 1l ocal government | eadership.

Thappeafli xhe report deliveased ovmprveéeleanoifve heeviu
Emi ssion Vehicle) market and its relevance to | oc
experience across Lijeettdgratbsnnabtoonal pbkidgcdi
readiness, vehicle availability, charging infrast

benchmar ki ng.

i T 2DATYel LjLjeeLjTA GYpLjNa aYNp Al
The transport sector is undergoing a signillant t
internal combustion engines (I CE) toward | ow and
These technologies reduce or eliminate tailpipe ¢
national and | ocal commitments to carbon reducti ¢
For 1l ocal LCowearch raevn tasn dl izlkeeg o emi ssion vehicle tec
only to meet sustainability goals but also to mo
demonstrate civic | eadership.

This section introduces the major categories of |
operations, outlines their key characteristics ar
government context.

The primary types of | ow and zero emi ss kO Hyeberh nde
El ectric Vehicles (PHEVs), Hybrid vehicles, Hy dr c
renewabl e fuel sl.ogHaecsh oofff etrhse sae utneicghuneo bl end of ad
considered when aligning them to Ljeet operational

Hybanklange Extended Electric Vehicles

Hybrid vehiexXdteesn chendd elaencgter i ¢ vehicles (REEVs) int
technol ogies to reduce emissions and i mprove fuel
decarbonisiny lWhetre, bpattirguledreictric vehicles (B
speci Ll rol es.

Types of Hybrid and Extended Range Vehicl es:

T Conventi o@®alg.HyToryiodsa Prius Hybrid: Use regene
assistance to reduce fuel use but cannot be e
T Pl-ug Hybridgs g(PHWMEWYs)ubi shi Qutl ander PHEV: Fea
grid, afd0 Oo fkfne reofbI0eyl & atnrgiec bef ore switching to
T RanBetended El ect@®ig. VMW I|li 8s REREEWp)er ate pri
petrol generator used to recharge the battery
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Beneldt s

Hybrid vehicles offer several practical@bo®wnkukbk :
and emi ssions davingeppincatba@8%aglkdaahbiduotby € me m
vehicles such amrss reparsti ¢utluaarktls ycoammdiliétipi pasrt so.p

Their familiar operational prolLJle requires no neyv
to adopt with minimal disiruphylmidAddPHEWN)mI d&agn
bridging sol inttisonvsh eirre ljeadtt eseggmed ect r i dFomo ceexlagmpd re
4WD Utilitiesdotrysplkantl caedheéligh€Councwilt bbeeuthg it
compromising operational coverage.

L/ mi tations

Despite their beneldts, hybrid vedimrdlesdibbag sREBWS |
dependent on fossil fuel ¢,erwhemnredt LUja emi ngohaylbse.i dPsladagd
REEVs al so trtetlyaogi cognisélawvinour to deliver emissi
often revert to inefllJient internal combustion o]
undercharging is commonnv dldde tgmoeaatlédry, megylanidc alr i
mai ntenance demands and the risk of faults over t

PHEVSREEEWVMds operate primarily on electricity but m

|l BounhjessMi t h moder ate dai | y-braasneg eo preercautii roennse natnsd, dreep
potenhefafler no meaningf ul advantage over BEVs.

Their added mechanical complexity and residual f1
where BEVs already meet range, payload, and wuptir

Current Truck Hybri d Mar ket

Hybrid dri veaturtayi ntsr uicrk smedicdnudi ng refuse trucks,
rewodr |l d fuel and e@i5s%,i oenssp erceidau cltyi anns uorfbaln5 envi r
and idling.

However, global trends show that hybrid truck pl:

OEM/Model Weight Status Notes

Volvo FE Hybrid 26t Discontinued Replaced by BEV

MAN TGM Hybrid 126t RandD only, no rollout Focus shifted REV

Scania Hybrid Trucks 18@6t  Limited markatailability BEV platforms prioritised

Renault Trucks D Hybrid 1826t Replaced by Z.E. BEV rang« BEV now standard

Hino Hybrid 7.5@2t  Still produced in Japan Available in Australia
Despite their technical viability, -eOEMst rarce omro v yi
pl atforms for heavy vehicles, driven by policy al
This trend r ai steesr ntc opnacretrsn sa vaabioluatb illointgy, support,

truck acquisitions.

Hybri d Concl usi on

Hybri d, PHEVY and REEV vehicles occupy a transiti
re@wdrl d emi ssions reductions and fuel savings O0VE
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particul arisy airn wWmrbanngstcomdi ti ons. For cars and
achi ea8@%2Dbuel savings, -dbtyetrockedi byjmband Heavegt

182 0% reducti ons.

These beneldt Coanmsee iedkti tnrga cttoi tea kfeori mmedi at e acti on
managing budget and operational constraints. Hy bt
their operational familiarity hgéps. reducertannsi
where battery electric vehicle (BEV) models are 1
shaeartrm bridging solutions t hatmadaealtiav exri nmge aoperr al i

However, despite these tactical advantages, hybri
theitetmngal ue. All variants remain reliant on f
zero Ljeet cEovmemiatnmde RtEEE.VsPH whi | e more el ectri Lled,
i ntended envioeao ncnoenndtiatli obne neebltitbesd Ljeenet opar atbbns.
regularly, they default totithefldei @t acdomint agieo o

Hybrid systems also introduce added complexity, \
tot al cost of ownership. Most signillkcantly, the ¢
particularly fdotyheawhwychaed. mdMadijom original equip
hybrid truck pl at f-elremxst riinc farv ohuywrdrodg grulflueblatceelrly
by government policy, fundithma@atpf @nmiaansi,zoewa rtde & s

For 1l ocal governments hybr i d -dvuethyi cal pepsl intaayt ipol nasy wah
alternatives ocabruet ntohti sy erto lpe dschiwirudada rbce dliagdrtleyd , | itn
electrillcation roadmap.

I n summary, hybrids can support i mmediate emissi (
especi attley eichnrihdryd segment s. However, their relia
transi Coosdiblbmdlds pl an to phase out hybrid use ove
domi nant¢tost pwaasldi gpnoeldi csyol uti on for mi xed Ljeet s

Bi oda releenle wa bl e Di es el Vehicl es
Bi ofuels are often considered transitional alterr
main biofuel types are relevant:
1 Biodiesel: A bl endabl e biofuel (e. g. B5, B20O,
1T Renewabl e Diesel (HVO)fiudl htyldatotire adteami dalolpy
from waste or virgin ani mal or crop oil s.
Whil e both offer varying |l evels of |ifecycle car.l

signillcantl y.

Bi odi esel

Bi odi esel is available in Australia, especially
i mitations:

T Engine compatibility is constrained: Most mod
of B100 (100% biodiesel) can void warranties,
mai ntenance unless engines are specillJkally ad
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f NOx emissions can increase with biodiesel, es
to engine calibration or exhaust treatment.

f SupplyscalemaAustralian biodiesel producti on
Expansion risks competition with food product

1T Fl eet asset risk: Vehicles running B100 or hi
modi LJed maintenance regimes, making them vuln

Renewabl e Diesel (HVO)

Renewabl e diesel (HvVO) is fully compatible with ¢
weat her performance, l ong shelf 1ife, and up to
feedstocks.

However, its strategic value is constrained by mz
1T Feedstock scarcity: Sustainable HVO ceellli esf on
which are already in high demand gl obally.

T No Australian production currently exists, an

national diesel demand.

T Agricul tural l and constrainbasmedani H¢O(eagnot
di splacing food producti onFaoNusdawdiimg toi gmwiiltic
renewabl e diesel from virgin feedstocks, over
converted.

T High co@®t3.6P3 AUD/ L) and | imited availability
telectrify $auatofsefghg., lhongtion, military).

Future allocation is likely to prioritisaeanga&ti on:
Lieet wuse.

Bi oda reigeenle wa bl e Di esel Compari son

Attribute Biodiesel (B100) Renewable Diesel (HVO)

OEM Support Limited to B20 Full dropin compatibility

GHG Reduction (Lifecycle)

Cold Weather/Storage Performan
Availability in Australia
Scalability Beyond Niche Use
Risk of Stranded Assets

Strategic Fit

S0E5%

Poor
Smalscale
Not viable

Moderate&mHigh

Limited transitional role

80@0% (waste feedstocks)
45-55% (virgin plant oils)
Excellent

Extremely limited

Not viable

Lowdoderate

Niche support for neBEV
assets

Biofuels Concl usi on

Whil e biofuels have been promoted as transitional
di esel Lieeésm tokéeri $ohgndamentally I imited by a
environment al constraints.
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Bi odiesel, particularly in high blends |ike B10O0,
not certilld beyond B20 without signilLlant warrar
benelt of biodbkseall I sevmbdeanhndahehowly dependent
bi odiesel remains a ntehm lopgdgaown, Ljehed oes $qupd e reddt idaon

as in oil waste collectionmnrldoakheng dleamrbomimismg i
Renewabl e diesel (HVO) presents a nstcroonmmpgaetri btielcihtnyi
l'ife, and high Iifecycle emissions savings when
or tall ow. Hoowevsera,r et hbeosten fleendstted and contested
domestic HVO production capacity, and gl obal supj
particularly by European ancdt oNfosr.t hS cAameirnigc athV G rperi o
even a fraction of AustraliaRs diesel demand woul
introduces unacceptable | and use, bi odiversity, :

Looki ng ahoeeasdp e chiiandbluye IHEMGxel y t o be strategically

practical al t er nhaatuilv ef reexiigshtts,, asvuicaht iaosn I[(ovniga Sust a
i ndustrial operiatiaowmmd.l abhils twi lalndl ianmiiftortdhaebi | i ty
opti mi-sawmn asumptions, biofuels wil.l remain more

traditi onado udlijeieslite | ¢ 0 mt emotsg .

Hydrogen Vehicles

Hydrogen technologies are often proposed as futur
segments where battery electric vehicles (BEVs) f
expl ored:

1. Hydrogen Fuel Cel JBJEleectomipec e¥éaslkidclhgsrOB€BVS o

fuel cell, powering an electric motor.
2.Hydrogen Internal-l C&nbrursth ydr EEqeri niers g Htiodi LJe c
engine (I CE), generating mechanical power .
Both eliminate tailpipe COt emissions, but diff el
needs, commercial avaiCabptntiythamdi @9 peuiatabinal ir

infrastructure environment .

Hydrogen Fuel Cell Vehi cl es

FCEVs offer | ong Enmgien watnas ) asmakiedig eti ineedn gat Broamgt
freight use cas&€®.unido e wgenrl |y tchoenisrt ruad en eidn

1T Refuelling infrastructure is virtually absent
none donumehgei on. Glodwdh raod | Draelkls' s cl osure of
Cali tebigh&ai ght the fragility of the supply ne

T High vehicle and®f welmoogesttth:anFUGkE¥sedotr BEV e
$1@5 per kg, @HEHS/NIsO0OGatkinmg ftaor $hli0Ogher@t b@ad BBV

T Limited vehicle availability: Model s | i ke the
troeabs for commercial purchase.

T Ef LJci ency i s -tpwheere:l TehfelLdctioetnacl¢2 Qoeb| | FneEavhsi nigs noonslty
i nput energy iIs |l ost during hydrogen producti

99 P age



Australian EVS)
T Fl eet risk: Hydroge@® wehirclassepuiddhas adpwintdls
entire period. | f refuedalsi masi ofcrcaod threwcatewsred sie

becomes stranded with |little to no resale val

Hydrogen and electric drive

Efficiency rates in comparison using eco-friendly energy

E-car Energy Transportation Electric battery E-engine
and storage (high capacity)
7T\
@ NI s [ 4
7> b / (LT ‘
CE——— — [ |
100 % ~70-90%

Overall efficiency rate

Hydrogen car Energy Electrolysis Compression and Transportion Fuel cell and Electric battery E-engine
liquefaction and filling power generation (low capacity)
7 \\ ® © J T
’ ¢ P % r % ~
o () > > 81 > B > > B3
[—] ) [ ] e ] - ] =
100 % ~25-35%

Overall efficiency rate

Fi gutF €EEV-twehlele! efldci ency, Source. Vol kswagen

Hydrogen Combustion Vehicl e

Hydrogen ceanthEystiinovnol(vkets burning hydrogen in a mo
refuelling and a similar operational feel to dies:c

T Lowest ener g \YEe fhlaksiwde eje:l ¢éHtTLIc i &nbcd%, odfu eo ntloy b~02t0t
upstream energy |l osses and inefldient combust
signillcantly |l ess efllkient than BEVs.

T NOx emi ssions st-ttéabment, syegemsi ng mééeerair
not t reurliys sz eorna

T Vehicle availability is efnideetfoety aereeoundeA
Toyot a, MA N, Cummi ns) , t helr@E aveh inol &€ mmerr rca rat
T Same fuel dependenclyCE nvde hriicslkes Lriekley FoOnE Vssc, a rHct e
infrastructure. Any service disruption makes

No cost or emissions advaoaftiage ovetr pérebet mamaod

Hydr og®&®mw@o Piot ent | al

Hydrogen costs are expected to decline over the 1
green hydrogen (produced via electrolysis power ec
emi ssion pathway.

Category 2025 2030 Notes
Estimate Target
Green Ht pr Requires lowost renewables (<$30/MWh)
(AUD/kg) $8@2 6 and largescale electrolysers
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Includes compression, storage, and distribt

Delivered cost at pump $10®E5 $508 costs ($B5/kg)
Cost per 100 km (FCEV) $10®ES5 $5a8 Still higher than BEVs unless subsidised
. 2@x% 1.3@.5x  Needs major volume and supply chain scal
Fuel cell vehicle cost . .
diesel/BEV  diesel up
Key dependencies for hydr ogsecnalceo sna nruefdauccttuiroinn gi nocfl
accesscotsot lroewnewabl e electricity, and high utilis

(ideally exceedihg 60% capacity facto

Realising cost reductions al s oocesduecphe nadss sounb ssitdri oensg,
demand, or ofdatnadk & heeg raedeompeeitosn of hydrogen across
transport, indust rniealatpgromc e stsoe sa,c haredv ep avheer sgeal e

Even under favourabl e ass uBmHddomoesn cheyh@nedrrgse, n diuse utr
i nherent efllJiency |l osses and infrastructure cost

Hydrogen C®&m®pari son Vvs
Hydrogen Combustion Diesel Internal

Attribute Fuel Cell (FCEV) ( HICE) Combustion
Tail pi pe COf None None High (2.7 kg/L)
Other Emissions (e.g. NOx) None Yes@ENOx Yes®ENOx, PM, CO
Well-to-Wheel Efficiency 30@0% 20@®@5% 30@0%
Refuelling Time 3@ minutes 3@ minutes 3@ minutes
Fuel Availability (AU) Extremely limited Same (same hydrogen Universal
dependency)
Fuel Cost (per 100 km) $10@E5 $10@E5+ $5.50.00
Vehicle Availability Fleet trials only Not.commermally Readily available
available
Vehicle Cost (New) 2@ x diesel Not available Baseline
Maintenance Cost LO.W (.e lectric High (ICE maintenance, High
driveline)
Asset Stranding Risk High High Low
Operational Suitability Poor Poor Good

Hydrogen Concl usi on
Hydrogen combustion vehicles combine the operatir

ri sks of hydrogen infrastructure. Wi th the | owest
availability, aga owere mil ekl d0sesinlatlyv aHtva Eblbect Echn
Fuel cell vehicles mayptiameé@aonl chgaappbi tabubdbnar e
for | ocal government wuse by infrastructure i mmat

suppl@aum@iplai cati on hydrogen supply would have t

strandi ng canwiotth bevamnmdeastaeaxaemdpl es pointing to h
e
the asset |ife to derisk this presenting a signi.l

Battery Electric Vehicles

Battery Electric Vehicles (BEVs) are powered excl
mot ors for propulsion. They emit no tailpipe emi:¢
971P age
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ORIVING EV TRANSFORMATION

-
efllciencies compared with internal combustion eng¢
current leaoow sasridnzdrechnol ogi es, BEVs are the most
operationally sQoungeidlte amppli iomatfiosn sno st
Unl i ke transitional technologies such as hybrids,

reached widespread mar ket adoption and cost compe
weslited totarbtawirabnesstesr poper ati ons, whoiucRisedh amuaset e

prold e.

Beneldt s

BEVs offer a rangeCooufnccidmpel |l ing beneldt s for

T High energy efllkciency ®@B®BVef cbheeekteapprokt ma

1

moteoompar €0 %of 80 di esel and hydrogen fuel ¢
combustion.

Cost down potential for BEV is high: with 1| es
potential for BEV to reach a capital cost bet
passenger EVs are at ipmrEuryopvd.t h their |1 CE eq

PRESS RELEASES
28 Aug 2024

VAUXHALL FRONTERA: FIRST CAR TO ACHIEVE ELECTRIC & INTERNAL COMBUSTION
ENGINE PRICE PARITY

« Vauxhall offers list price parity between electric and petrol hybrid Frontera
models - eliminating the list price premium that usually applies to electric cars

* The average list price difference across the market between an electric and
petrol car is currently 31% - reduced to 0% with New Frontera

Figautveuxhal |l FanBevVrRriHyérkParity I n UK

Lowest runni-pmgalk oshhargiWwig,h BEfspary piIKm tcm sd
compared®@t ®0%35%5 050 di®sfedr amydd sd@en .
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f Reduced maintenance burden: BEVs have fewer m
This can@mOés ulotweirn mad nt enance costs over the
T Low noise and zero | ocal emissions: BEVs supp
hidBnsity areas and sensitive sites |ike scho
T Charging Ljebxaisbeid iotvye:r nbegphott dCloaingeiiertg-t Faehtsugrnns we |
patterns. Load management awedfecltawveinessesgratdi
f Strong model availability208BY nRmadéelral a@amomar |
SUV, viaingh@éaold segnaenndt sHewMegyditumcks are-walrda em
capabilities offerin@€ouampid agdridnpmayl oad suita

L/ mi tations

Despite their signillbant advantages, BEVs do pres:s
carefully managed during transition planning:

T Upfront c¢apWwQlads cionsctr:e ahiinlgel y f avourabl e, BEVs

price than diesel equivalents, especially in
1T Charging infrastructure requirements: Depot e
hardware, switchboaracdofexemnwie®dn, mabtnicngi ho wio:
T Depot | ayout and space constraints: Il nstallin
depo trafldk Ljow. Charging bays often require

t

of one or more par kilnagn nsepda c€bsulapcedrh tchhyacrognesrt riafi n
|l ayouts may need to soheidptipbpesonlJuration o

T Grid capacity andppeowakedoattarmpast sanHcghkat e

demand. Wi thout managed charging or energy st
trigger expensive network upgrades.

1T Range and payload I imitations in s@eemdcd! use
vehicl es, s omecssupcehc i-&a¥ Nhsttg pLpeeerts ,t atsrkasi | er s, or
exceed current BEV capabilities.

T Vehicle availability gaps: Ascadbfti 20aam@syot al
pl ant with PTOs) are available as BEVs in the
classes for now.

1T Battery degradation and ermans ibdaut dlerwalhweea |l urhc 4 rst

concerns around resale value, battery warrant
decimaikoinng processes.

These | imitations are not prohibitive but require
strategi ecst,i faemdc avdhtol @&@nal ysi s t o ensure successful

Sui t alCioluilGpyelrfaori ons

The operational character iGotuindgesielofu BEdVes: al i gn par
T Daily driving distances t@p0chkhmhm)y fall well w
T Deplmased parki-aogstnabéresi §low chargi ng.
1T Predictable duty cycles allow for optimised c

T BEV variants are now avail abl & airbdJ,Vkselytdicdadt teig® s
l ight trucks, amd ihtegcarviyack gl y medi um
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Where BEVs are Hogrurymeds eavhay braibd et eachnridi| cehue st mag e
exceptions are shrinking with each model year.

BEV Concl usi on

Battery electric vehicles repreemntssilbasmoetc hmat

avai | @blwcitbhey deliver the | owest operating cost
t o achizeewiongdjereat targets, while also improving dr
Unl i ke hydregbhncbrfbctefsepply, ieBE¥stawuetakeeady
operationally proven, widely suppodtrved pwpl OEMs | n:
It is recBEmMensdgbdul &dat o€ anu rldéed tR soturnadnastiitoino no fs t
particul avdlugt yagcmpood ,|I imptitnt enance, and ur ban

interim technologies may-theea nd edpIrceycea d osne Isehtuil
on full electrillkation.

Gl obal Vehicl e Market Outl ook

Overall, t he GI obal outl ook for | ow and zero emi:¢
domi nant vehicl e 4&hhoiwse thhyat2 0F4ule.l Fiedur evehicl es w
vehicl e saliens haynbdr itdhsatwiplllughe a transitional solwu
2035.

This demonstrates the expected trajectory is focl

role by 2040.

Million

100
9
8
7
6
5
4
3
2
m |I|||
o ||

o O O O O O O O

® Internal
combustion

» Hybrid

® Fuel cell
Plug-in
hybrid

» Battery
electric

- _m R Rn l I l

2015 2020 2025 2030 2035 2040

Fi gluXHesaad/ roj ected Vehicles Sales by Ty
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ORIVING EV TRANSFORMATION

e
Fedaeam8@t ate Targets
The Australian Feder al Government and the Victori
transition to Zero Emission Vehicles. They have ¢

Emi ssion Vehiclesl abedebtadqrgdubsy ralNE=®.Rs | eqgi

Foll owing the recent Federal election, climate poc
before the next Federal election in 2028. 't woul
signillantly rwilthl thlae kopgphesiet it@am gpdrsti es current

Legislated Nefero by 2050

Introduced National Vehicle Efficiency Standards i
2025 to drive EV uptake

$250m via ARENA for Zero Emission Vehicles
FBT Exemption for Electric Vehicles

Net Zero by 2045

Zero Emission Vehicle Roadmap

- 50% of new light vehicle sales zero emission by

- Government fleet to transition to 100 %-e@rigsion
light vehicles by 2035

Gl obal | CE Vehicle Phase Out
Many Governments globally have begun to Amatslkee o ut
ri-gahnd drive market, theabdliedals baminelded hei sal ec

This provides signillant directives to vehicle me

=
4»\-:;‘ - 2

Y BREENLAND &~
ol el 2

Countries and States with
Gas Car Bans
>
W o s -
W Byao L >
W oy o0 gty
W 8y 2090 \,..'\»-'I.- =
B ¥ T AUSTRALIA
sl :»g; v .-

Crvem e e st et

Map of countries and states with future ICE bans [FROM - chargedfuture.com/countries-and-states-with-gas-car-bans]
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Low Emi ssion Zones
Low Emission Zones (LEZs) are increasingly being
restrictingmattensyg ehibligb. Cities such as Lond:q
emi sseased enttyg,resqgqpipoemend by LIhanci al penalties

In London, the Ultra Low E 7;7Z) ap|

across the city and requir emission et Eur

Euro 4 petrol standards or arge.
exemptions in place for | ¢ ret s, r
Couvwpielrated vehicles must Ace th
LIhanci al penalties as comr ] s has
London boroughs to accel e B ectoriol
retrold programs. | P4 |
| ;
Pari sRstRaFBEbI(eZso nEemi ssir@ans ngusegstteime t ©r iptr RAirressi ve
vehicles, with a target to phase out diesel vehi
introduce a full Zero Emission Zone ifnocre nctoinvireesr ca re
infrastructure upgrades. The i mage below shows t}F
|l ow emi ssion zone.
\ -
: B
2024('“
/“'"J"“'
A | \
/ i
/ PARIS
\
\ S
R
These international examples demonstrate the rol e
guality improv&€memticst hEgr pAoyi dal maarcl|l ear i ndicat]

pat hway.

The absence Cbudpempti onwvfeoseas CeaEscti thimrhd d@ gthit v
transition-apnpdceompds ianckep ¥dtoincllear |l y for operation
di stricts. Strategic planning and infrastructure
ri sks.
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Electric Vehicle Segment s

El ectrillation is not | imited to passenger car s;
chall enges and opportunities.
Key categories include:
o Li¥hty VehiPwlods clabBVs)passenger vm, and
ot rade vehicles are among t he /g € tran.
model avail-adbt abltiys med mbanginm.

municipal services, these vehig
payl oad capacity, and charging

o Heavy \aenhBipcelceésal Watst dr coksect
mai ntenance vedutcy etsrr amsnpdorhte
demands, necessitating tailo
technology divewdsielcdtatiiconb@et
extender options). ‘

o Eart h aviddwinrsg r'Wi athi chn:gh torque
a signi Llkant advantage ove
performance andoeaarnttriucmowinng M
available in EV including ex:u
agi tantd rpgper s

o Small arrTao@tesuscialnd service p ncreas
electrify small/l assets such buggi
chainsaws and forklifts to ac Llcant
road operations.

Al'l vehicle segments have electrilled options
det ai | adadpemagtei onal analysis to be completed.

Consideration of elanmskqruii [garetnit o rc afno rb es manl leers yj
envirana@wmitpment operators.
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EV Technology | mprovement

It should be noted that EIl egtrirctVamisclte ®nar dhar
developing quickly and preconcgenedaidenast efhiE¥I t

This is why it is important that EV Transition pl
technology avail abl e.
To illustrate this, two examples are provided bel

di fferencgembert avteieoin land current technol ogy.

Car s

Nissan LEAF Nissan Leaf Nissan LEAF
1st Gen 2nd Gen 3rd Gen
2013 2017 2025

Battery 24 kWh Battery 40 kWh Battery 63 kWh
Range 130 km Range 275 km Range 450 km

Waste Trucks

SEA Electric Daimler
1st Gen eEconic
2020 2025

n Battery 138 kWh n Battery 336 kWh
n Range 70 km nRange 175 km
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Battery Technol ogy

Several battery chemistriesféseinsedergyEUYsnseavy!
saf et yi.odiqtnhii brmat t eri es are the most used due to
subtypes i nclaundeisneg O\ibcakletl (MBWIQY) , Ni ckel Cobalt Al
Oxide (LTO) each with their own uniqgue character:i

However, by far thei ononshatctoenmioems odr & hlei tLhit tinulmr on
provide enhanced thermal stability, a longer | if e
vehicle appliglaitgltnlsy dlecweért eendregy density.

Specific Energy: refers to
the amount of energy a
battery can store relative to
Rat Ws JRNEqAWRUNGe JUHRUNB
5

Specific Power: measures

how quickly a battery can

deliver energy, impacting
CHHDGWI ¢cqRYUWe 0T

Performance: is an overall
measure of how well the
battery balances energy
TRUOHRag! AWEIN

Cost: represents the
relative expense of
production, including raw
G¢aqlll Reht WweUl s

Lifespan: indicates how
many charge-discharge
cycles a battery can endure
AdnY!l YW RNDURM

Safety: evaluates the
Aeaqall | &kt W 0t Rt qTTHDT WS A
overheating, thermal

runaway, and potentiaB == TO =@=NMC

Future battery technology devel opment focuses on
and sustainabialtiet pat wistuh phalaind att ehi e mwniheivrag i koay,
potenti aldlnyg relveodturtiiconmehi cl es and energy storage

EV battery technology has rapidly developed \
operators can be conlldemtdiutradd ecdoremtost e alpimpd

Future developments will only improve the tec
electrildcati on.
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RealWorld
Data

A study of over 6,000 E
found that most retained
least 90% of their origing
capacity after 160,000
km, with many still
performing well beyond
300,000 km.

Research from largeale
fleet and consumer dat
sets, including studies
Recurrent, Geotab, and

Tesla's fleet analysis,
indicates that EV batteri
degrade at a much slow

rate than initially
expected.

Battery

Management

Systems

Modern EVs are equippe
with intelligent BMS
software that optimise
charging patterns,
reducing stress on batte
cells. Smart thermal

management ensures
batteries operate within g
optimal temperature rang
significantly slowing
capacity loss over time,

EVs now limit fast chargi
rates when the battery i

too hot or too cold,
preventing unnecessar
strain

Warrantied
vs Actual
Degradation

Many vehicles have a
warrantied degradation
such as a guarantee th

the battery will retain 80
after 5 years. This doe
not mean that the actug
degradation will hit thi

level.

Vehicle & Battery
manufactureres are
increasingly offering
longer warranties on
batteries, typically muc
longer than conbustio
engines.

~ -~

Fast Charging
Impact

While frequent DC fast

charging does generateg
more heat, it does not
dramatically degrade
batteries when used witl

Recent tests on vehiclg
that regularly use high
powered charging

networks show only
slightly higher degradatid
rates compared to vehicl

that primarily use AC
home or depot charging

Fl eet operators can

warranties exceed the | ength. of
For the purpose of achieving
can provide signillkantly better

t he

|l argel y-i senejdespbat ably

ti me vehicle
best resi du
results at p
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Battery Degradati on
Early concerns about EV battery vdeglrhadadaai anahaviee
studies. Contrary to i tial fears that batterie:
t hat moder n EV bertftceerrmaersc enafinrt amunc ht hledmmger t han a
Many EVs on the road today are surpassing 300, 00C¢C
ectric Ljeet s.
tigants t excessive EV battery degradation ar ¢

-

-
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SFORM,

EV Running Cost s

One of the greatest advantages of el ectBMsc cvoenhviecrl
approxi AOt%e loff 8the el ectrical energy from-3th% gri
for I CE vehicles using petrol or diesel

This stark contrast arises primapbpi cpymbecause BYS
heat generation, and mini mal mechani cal friction
energy efllkciencyatlieadilngntto gyowestaepe

I n a Qoyupnidtimddnhar ge EVs on off peak electricity, t
savings over petrol or diesel wvehicles.

A detailed understanding of the relative cost of
determine the cost of energy and provide input ir

Exampl e

BYD Atto ToyotaPE€br Toyota Cor

D

) | — ’

Cost per u

litres) $0.100 $1.75 $1. 75

Inc. Elect

( 15 %a sadlh aer $0. 117 n/ a n/ a

|l osses)

kWh/ km or

litres/ 100 14 6.2 4.2

Mont hly ki 1,200 1,200 1,200

Mont hly En $19. 76 $130. 16 $88. 17

Fuel Usage data deriAedt faloimmr e/l woahidl ¢ esds dait a

Annual Running Costs: EV vs Petrol vs Hybrid

$2,000
$1,500 $1,562
$1,000 $1,058
$500
$237
$-

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
EV e==Petrol = Hybrid
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El ecanfwdlt yCosts have typically increased histori
them such as geopolitical or natural events i mpac
t he Ukraine war haisnbreeasdd ei malhotrh deli ectrr if oirt y &

not able to be predicted.

E/l ectricity Costs

Hi storically over the |l ast 10 years wholesale el ¢
rate of 4.45% according to data from the Australdi
t ypiCoauslcyat e able to purchagen elosadtrraicei twhi @e\he woa l
them to short term Ljiudhuatiensevidenhei wh€besal &'
contractt evrina ppoweorngpur chase agreement through VEC

Victoria Wholesale Electricity Rates ($ per megawatt hour) Source:
AER

$200
$150
$100
$50
$0

2014-15 2015-16 2016-17 2017-18 2018-19 2019-20 2020-21 2021-22 2022-23 2023-24

Fi guu%éctoria Historic(MER)esal e E/lectricity Rates

According to projections from the 1lAusdr api @ajne Ener
a 9% decline iinctddyeica0r3idc iwti ¥ hr athes miaj oV dri vers b
penetration and smarter electrillation solutions

Fuel Costs

Data from the Australian InstityearohoPetzoal dums(
increased at an annualised rate of 6.84% and petr
out side i nLjuencesusgtirvaelni dne sfsuelh aihd BroetJoefd Al nr Aud st
I mpor ttehdi s provides a signillant risk to fuel sec

VIC Retail Fuel Costs ($ per litre)

$250 Source: AIP

$200
$150

$100
2014-15 2015-16 2016-17 2017-18 2018-19 2019-20 2020-21 2021-22 2022-23 2023-24

e PetrQ| e Diesel

Fi gu4/éctoria Retail Fuel Costs (Al P)
10BP a g e
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EV Maintenance

El ectric Vehicles (EVs) require signillantly | ess:s
vehicles due to their simpler design and fewer mc
exhaust systemani sandncsogmpleadx ctirngn t he frequency a

Regenerative braking reduces wear on brake pads,

vehicles. Cooling systems for battery packs requi
tear.

Additionally, software updates can i mprove perfor
With fewer mechanical failures andefl foowvetri seradwcan
making el ectri L) aftoiro nLjeae tc oonppeerlaltionrgs cwhhoeilnb ea evxeahm pcl| e
below illustrates this for a vehicle available i1

that the EV is services everyn30e@v@0kymlil@heoaadhst |

Hyundai Hyundai
Kona EV Kona Hybrid

$494/ year 4
maintenance f
Service every 12
months

7-10 litres o

$333/year

r —————————— N menfEnQHCe

|
I BEV % s32) :
1 - Service every 24
: + servi g months
1 every 2 :
|

il/year I
is 19%
5x brake pad wear expensi vel

I
t han t he

(
|
|
|
|
|
|
|

Fi gu8Hgundai 60, 000km Servicing Costs Comparison

One current iissue being experienced within the ir
vehicle OEMs and newer EV manufacturers.

Deal erships who typically obtain around 50% of tI
increase in EVs and have pressured vehicle manuf e
high to protreecamst.heir revenue st

Some even advise that the service intervals of al
should be questioned.

't i s r &€oaumnmekledeaddvant age of the signillant m
switcanilleo aEWwar e a hdesxtcleys smasient enance schedul e
| egacy OEMs

10pP a g e



o

Australian EVS)

ORIVING EV TRANSFORMATI

-
EV Pricing
The major contributor to EV pricing is thwee cost
occurred iHWratrlse wpadht alGi gni LlJcant decline in batt

USD$115/ k Wh .

Battery Prices 2013024 Source: Bloomberg NEF
$900

$800

~$806

$700 ‘$715

$600

$500

3463
$400
~$356

$300 I

$200

$100

-$266
$218 $189
$165 $155 $166 $144

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

$0

Pack Price ($/kwh) mmmm Cell Price ($/kwWh) Total Price ($/kwh)

Fi gauBat t ery -2Rr2idc ¢ B4 iacsmber g New Energy Finance, 2024)

We have already seen signillant drops in the pric
increasing from newer entrants to the market. We
applications wil |j efcotlolroyw tao sciamisl aars psruipcpilnyg rtarnap s

EV and | CE.

An example of this is the pricing seen for the Te
2020 -
$73,900 Price de

2021 - $62,900 25% si nc
&% p.

2022 - $60,900
2023 - $57,400

2024 - $54,900

11pP a g e
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EV Resi dual Val ues

Residual value uncertainty remains one of the mo:
show thagemangtiilstEVs have depreci atceodnbrusrnta oqu i(c
model s, howevetterhiusndies showdf andbl argely relject:

shortcomings.

Battery health has proven highly durable, with mt
after 200,000 km which i s Cwalwleihniictlheisn. tLhoew eerx preecsti e
instead been dri v-EWN pyithe, raphbedi hal bdingtehenw defl s«
and the pace of technological change that makes ¢
auction @aest eyhédat 8 EVs typi@al nyofr ecwmei giommgpla3 erd v
@O0 % for equivalent | CE vehicles. Similar trend
steep manufacturer -pease EVMsEs and an inlLjux of ex

These early declines mirror the LIst years of ottt
stabilising. I n boEYW demandl|i s-E&rnpaiEdengesewed |
and tools suoiHead tthdictadreys Atrat doosting buyer con
and consumers become familiar with charging, mai:
to converge gradually with I CE over the second h:

For Ljeet operators, the key is to model residual s
residual valwue discount for EVs compared to a cor
as disposal data become avail abl

|l mportantly, resale ris@fsheutdsbef mamagedk wi &thhe
Strategies such as | omgalrt hepérnrciceeati cy-béate &diodb @ d
l easing arrangepamerotal carpmsttigat@®ver time, as pol
strengthen, residual val ueCovuoslcaitbi Ifiotcyu si so ne xoppeecrtaet
and emi ssions outeomesescatkeunckeanashort

Whil st there are uncertainties related the E\
i mpr oytehneernet are ways to mitigate this risk by
undertaking WOLC rcarl caudiang omssset | ife

11[lP a g e
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Myth: "EV Batteries won't last"

Reality: Many manufacturers now offer 8

year, 300,000 km battery warranties. The

largest battery manufactuere in the world

CATL plan to offer a 10 year 1 million km
battery this year.

Myth: "EVs regularly catch fire"

Reality: According to data from the US
National Transportation Safety Board, EVs a
20 times less likely to catch fire than ICE
vehicles.

Myth: "EVs pollute more than ICE over their
lifecycle"

Reality: Whilst EVs do require around 1.5x
more carbon in manufacture, studies show
that the carbon debt is paid off after only
15,000 km of driving

Myth: "Old EV batteries will be a toxic hazard

Reality: The battery recycling industry is
expanding rapidly. 2nd life applications for
used EV batteries are plentiful and recycling

Myth: "EVs move emissions from tailpipes to
powerstations"

Reality: In Australia renewable energy has a
40% share of the National Energy Market.
However, carbon emission per kilometre are
still lower even when using electricity
generated by coal power stations.

11pP a g e
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Chargi mqRTypgss
Electric Vehicle charging 1hrcddé s tywhdicdha alraes dkeddre dr
speed and use of AC or DC charging current.

Regarding plug types, initially there were a r anf(
Leaf (CHAdeMO), but these are | argely being phase
Australia.

Level 1 C Level 2 C Level 3 Ch
Descri A regular p A dedicated A fas.t charc
home or w charging or
Current AC AC DC
1.4 kW to 7TkW to 22 25kW to 35
Connec Type 2 Type 2 CCS?2
00
OOOOO c)OOOO

©0

The CCS2 (Co
all ows eith
charging on t

WYY The type 2 The type 2
charging ujg charging ug

080
Ooo

11BP a g e
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The i mage bel ow shows a typical <car charging port
to utilise either a Type 2 AC connection or a DC
CCs2 (DC) are bohhchbbkechar gl poatvo.the ve

The Type 2 and CCS2 plugs share the same control

the CCS2 plug.

It i s r e€Coaunimdciudse docnk ¥wintdhy pae 2 ( ECS(@AMC yor oDC)

chargi nbeBseotchkeeetst an desarvda icloanbnleec tionr Australia ar
el ectrismlwehiGalaggss capability of charging inf
always be prioritised when specifying vehicl e

114P a g e
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Charging Speeds
Whil st a charger may be rated to a specildJc power,
the vehicle in question.
There are two main factors which inLuence how f ac

1. Maxi mum Charge Rate
A vehicle may be plugged into a 350kW fast DC
a maxi mum charge rate of 80kW Similar to DC,
t he maxi mum charge rat e leuvgegre di fi mtQoec dwvae2hdjkkcW.e h
Understanding maxi mum charge rates is importa
ti mes able to be acheved.

2.Charge Curve
Whil st a vehicle has maximum charge rat e, t he
during the charging cycl e. Batteries require
depending upon various fdactteompse riantcurued.i ng St at

A typical EV charge curve is shown below for

Peak char
reache@ e
bet we-2O %18

Charging ra
pack reaches
66070% SOC

< 15
=
<
o
3
S 100
o))
c
is))
< At around
6 50 charging
decl i nes
0
0% 20% 40% 60% 80% 100%

State of Charge(SoQ

Fi gumepi cal EV Charging Curve

11pP a g e
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Broadly speaking calculating the time taken for ¢
dividing the maxi mum charge rate by the amount of

Exampl e Charge Speed Calcul ation. Foton T5

Max ChargeliRWt e AC:
Battery Size 81kWh
Est. Ti me-80 é4:. Gh ahrogue

(81kWh x 60%= 48.6kWh,
= 4.4 hours)

Max Chargé5RWte DC:
Battery Size 81kWh

Est. Ti me-8068:4C e rngue

(81kWh x 60%= 48. 6kWh,
= 34 minutes)

This does not consider any charge rate ramp up ot
Understanding the DC charge curve wil/ be i mport:
beyond 80% SoC is regsesiwetdhto aomphetal ederast st

EV charging speeds can var yYyosisgdietJaamtoiny ohut,
battery charge curve is not necessary to desi

11pP a g e
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Charging Load Control

When planning and designing a charging solution i
proldle and how EV charging can L}t into this.

Typical Council Site Electricity Use Profile
300

mm Site Load Available Power  ==Grid Limit

250

200

150

Power kW

100

50

O O O O O O O O O O OV OV O D O VOV OV O D D OO O D
ST, OO0 O o0 0,000 0.0 0 O O .0 0,0 00 OO0 OO
ISR R M o 97 o /\ > ar \0 ‘\\ \(L ‘\(b \b" ‘\6 \b' ‘<\ \cb ,\Q ‘19 (1:\ ‘1‘} ‘1{}’

Fi gu8gpi cal Counci |l Site Electricity Use Prolde

I n the example above, the site has a peak power
250Kk W. Thi s means that at 15: 00, the available po
were to be plugged itnheatgrli5da OIOi, miitt waosulld kbed yb rtehaac
would trip.

Load control and planning can stop this occurring
down by a | oad management system. Using a | oad m:
be wutilised for EM hceh anregeidn gf owh iecxhp ecnasni vnee ggartied upg
demands of the Ljeet allow this.

Load management can also be utilised to reduce el
peak electricity pricing. For example, in the sce¢

14: 00 and 20: 00. yTshtee rh ovadu Imh ntag eanelndg tso st art EV
peak power charging periods to signillantly reduc

11fP a g e
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Available Power Avoiding Peak-8pm

300
mm Site Load Available Power = Grid Limit

250

200

10
0
.Q: PSPPI 0: P P

S S QQ QQ PP P IPS 0° Iy 0°

Power kW
H
a
o

o

o

00

NT T T N G 6T AT @ SN SIPNUNC HIU RN BN - BN RN %%({»Q%
Detailed modelling is required to understand how
indeed determine whether additional power i s req.l
such as batteries or solar.

Less total power is required to charge EVs tt
Even if siteRs total | oads are high,anggehkeel e:c

without the requirement to upgrade the grid c

11BP a g e
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Vehicle Dwell Ti me
Understanding your vehicleRdS ggwrepdséa ianean gi ngnpxea le
both cost effective and operationally sound. Dwel
charge.
The example below illustrates how consideration ¢
signillantly i mprove economics.
Many Ljeets make the mistake of installing charger
charging is not required for their operational pr

Vol vo FL Electric
Battery Size 280 KkWh
Max Charg22 ReRWe AC:
Est. Ti me-106%QAWE r2g ¢h 02

Max Charge Rate DC: 1

Est. Ti me-100%CDE&rgé&. 3

Charging S Charging So

Vehicles 10 x Vol v 10 x Vol vo

Dwel I Ti me 12 hours 3 hours
SRR CREEEESICHETE 10 x 22kW A 10 X 150kW D

Peak Power Regq 186 kW 746 kW

I ndicative Cost o
i nst alnglai dompgr $15,000 $600, 000

When designing a charging solution, it is bes
necessary f@re duhceiamgd@engadtte oint y .

For Qmoouset@ipll i cati ons an overnight 7kW AC charg

11pP a g e
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Car s

Electric passenger vehicles are now a ma2O0R2S8§tream
EVs account for 12.1% of new vehicle sales natior

al one. I n VicdtoromgemnmptrakachismegpvBN. 9 % nocfr eaalsle Mfeawvr
The Australian mar ket now offers over 140 el ectri
and | ight coomerry iafl whkeibhd it éarsejeosveClotuenecd d .

| mportantly, affordability has i mproved signi Ll at

MG4 , are now priced under $30, 000, bringing them
on upfront cost .ueAd obatetceéi mepraindesompretini on amo

parity across more vehicl® ydarss.es i s expected wi
The combination of growing availability, i mprovir
has made ethiec |lei gsletgdne nftorEVCounci | operations. Trar

now a ilsday mmpma gtho veadredp ac-kemegssngngetjeet goal s.
Exampl es

Kia EV5 BYD Dol phin

Tesl a Model Y

Utilities
The el ectri LJ arteinbani nosf iunt iiltist ye avrelhyi cslteasges i n t he
full battery electric models and sparse sales dat

The recent Fanunhcyhbrofd tBhyeDdpSihuagt ke r Bas gmoegatjeet op
aftermarket EV conversions of popular ute platf ol

Looking ahead, tblhua |IpiUged leicnas tfceem gt denomy. Toyota |
Hi lux is fonrdéd@ia@gnanemhi | e, FMAXalbReadlyeatvdhibhdbl e
drive conlLJgusriagtniaolns ignr otwvhien guKr eadi ness for gl obal
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suggest thotiwheiestel getrivcdely avail able domest.
and may support broader Ljeet uptake from 2026 onyv

Exampl es

BYD Shark PHEYV Ford Range PHE)\

Vans

El ectric vans are emerging as a criticalCouaatceéeédgor )
oper aftriooomst rades and maintenance to community ser

The Australian EV van mar K24 marst ma it owetth cEvv e ivaal

models now available and more expected by | ate 2(
Vans are another sector |l i ke cars which are c¢cl|l ose
small er end of the market.

12P a g e
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Exampl es
Peugeot ePartn LDV eDeliver 7

Farizon Super V¢ Mercedes eSprin

Li ghMedi um Duty TWuoOkd® k4)500 kg

Electric light trucks are gradually entering

of ferings, including vans and small trucks, sugg:

reduced, emeds@aeadls h @wee operating costs.

Nonet hel ess, broader adoption is teinmpemuendemy Od&kmMs
currently of faenrdi ncgh aarng i EfMg sionlfurtaisamr uct ure requirem

Exampl es
Foton T5 FUSO eCanter

12pP a g e
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Heavy Trucks (12, 000kg +)

The heavy truck segment (vehicles weighing over ¢

particularly for specildc applications such as wa:
El ectrillJation in this segment has typically beei
considerations, and infrastructure requirements.
government incentivgsprasduriesi agesustcaenabhnl av;

Currently i,DaAuadn@®oaddifagr Vodmmer ci ally availabl e h
moremanufacturers are beginning to enter the mark

Electric heavy trucks offer notable operational ¢
mai ntenance costs, and signillantly decrftasdéddemi
Team Gl obal Expr e :anoklsd atartiec gFfrouwd kn gP rf cejaesd th,i 1 d t vy
| ogi stics operations.

Wi t hdonupachéeavy trucks would tend to be I imited to
this application solutions are available but may

Exampl es

Dai mler eActro Vol vo FE

FotecdAuman D Scani@lrzb5H s Curr

12BP a g e
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ConstauoEarntommovi ng

The electrillation of construction equi pKnoematt sius, ¢
CAT, add®BMBave introduced electric compact excavat
and reduced noise, enhancing suitability for ur b:

I n Aust raaldi K,dqmddldueogun i mporting these electric m
manufacturing in the coming YyeaQosusa cTihbi sa ddoepvte | col penae
machinery for construction and maintenance acti Vvi

Many of these options are currently not commerci e
ana2l0 26 .

Exampl es

Vol vo L25 Electri Bobcat T7X El ectr

Komat su El ectric Wacker Neuson RD28c¢

Grounds&repnionrg Pl ant

Electric groundskeeping equipment, including mowe
Australian market. These tools offer benelldts suct
operating cost s .dsAKdeoeptiinngg eeglue cpti@@ ncte cgirdoousnt @am n@ib b b t
and i mprove the quality of public spaces.

ManGouscdb not specildlally track their fuel usage
ri-oe | awnmower can use the equivalent fuel as wup

This means that electrillcation €buRBéémi assens at
spend.

12BP a g e
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Typi cal Di esel Smal | Petr ol
Litres p¢ 5.4 Litres/ 1 4 . 8
Hours per .
880 Kil ometre 10, 000

4 per da

Emi ssi ons 12, 830 Emi ssi ons 1, 100

=

Resunlet -:0ondléawmmpgwpreddedenes more emhamsia

smal | car

Exampl es
John Deere TE U Ecoteq -BG9®6L Kwvumowe

New Holl and T4 1 Stihl Battery Land
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