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How We Move Has Big Impact on GHGs

In Metro Vancouver, the largest

single source of carbon emissions 17%
IS on-road transportation. ' Industry
350/ of regional GHGs come s 22%
O fromon-road transportation ther Sources

26%

Buildings

0]
1 A) of regional GHGs come from TransLink



TransLink is
already providing
low carbon
transportation
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65% of the total passenger kilometers
travelled in 2023 were on the all-electric

SkyTrain and trolley bus networks

-
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Early adopter of natural gas and hybrid-
diesel buses

Second largest electric trolley fleet in
North America

Move 300-500k people everyday




We have been working

Climate Action
i i Plan
towards zero-emissions for
ye a rs Access for Everyone
(10-Year Priorities)
Apr 2022
Renewable natural Transport
gas introduced 2050
Apr 2019 Jan 2022
Mayors’ Council 15 new battery- Climate Action
TransLink adopts Battery- endorses Low electric buses Strategy, 45% GHG
80% GHG Electric Bus Carbon Fleet ordered by 2030 and net-
reduction target Pilot begins Transition Plan for 2024 zero GHGs by 2050
Sep 2018 Sep 2019 Feb 2020 Jan 2021 Jan 2022
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Zero emission policies, regulations, and funding are driving industry change

Technology choices influenced by regional factors
Everyone is learning

Agencies working toward a 100% Zero Emission Fleet by:
2030 2035 2040

Foothill Transit o King County Metro o TransLink (Metro e TriMet (Portland)
(Los Angeles) (Seattle) Vancouver) e SEPTA
Berlin e LACMTA (Los e TTC (Toronto, (Philadelphia)
RVK (Cologne, Angeles) 2037) e AC Transit (San
Germany) e Transport for e STM (Montreal) Francisco)
London « MBTA (Boston)
e Munich e NYMTA (New
e Dusseldorf York)

Other:

Sound Transit - 2050
Régie autonome des

transports parisiens

(Paris) - Renewable fuels

2025



Reducing emissions from buses takes two forms:

Switching Technology and Switching Fuels

GHG reductions 80% GHG
compared to diesel Reduction
Hydrogen
F):lel Cgell
Electric Bus
93% GHG N e 85% GHG
Reduction

Reduction SRR Natural Gas

Battery- Derived Renewable

£

§

Terminus-Charged] Hydrogenation- . se

Electric Bus 3’7
&

65-85% GHG
Reduction

Changing to renewable fuels to
decarbonize the existing fleet

Replacing end of life ®

buses with zero-
emissions
technologies
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Transition to Electric

« 2024: Electric Route 100
Hamilton Transit Centre Plug-In Chargers,
In-Route Charger, 15 Battery Electric
Buses

« 2027: Port Coquitlam Transit Centre
Phase 1: 57 BEBs w. infrastructure,
Phase 2: Infrastructure for up to 64 BEBs
(unfunded)

By 2030, 34% of diesel buses will be
replaced by Battery Electric




M a rpo I e Tra n s it Ce ntre « Fully electric transit centre with

2027 completion

« 3-storey Garage with:
— Level 1 - Bus Storage

— Level2-22 MVA/60kV/15kV
Electrical Substation and Bus
Charging Equip.

— Level 3 - Operations Building and
Employee Parking

« 2-storey Maintenance Building,
Bus Wash Building, Wastewater
Treatment Plant, Fuel Building,
and Vault Pull

« Constructed phases will
accommodate 350 battery

electric buses

Located in City of Vancouver, adjacent to BC Hydro Substation



Leveraging Renewable Fuels

* 100% RNG purchasing to offset
, emissions from CNG fleet (25% of
<\é our fleet)
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 Rollout of Renewable Diesel
between 2024-2028

* Provincial and Federal Fuel
Regulations make renewable fuels

cost neutral




2024 - 2030: 57% reduction below 2010 levels

‘ On our way to 45% by

e 25% of diesel fleet fueled by HDRD

140,000 e 100% of CNG fleet fueled by RNG :
»o 2031 - 2040: 86% reduction below 2010 levels : Z O 3 0

— o 60% of diesel fleet fuelled by HDRD

[V} o 50% of new 40-ft and 60-ft bus purchases ]

& 120,000 2031:

o are ZEBS ) )

o e Major fleet expansion starts

s 2028: e 41% of the fleet is ZEB

g e 100% of diesel fleet fuelled by HDRD o Gasoline shuttles are leveraged for expansionil

C 100,000

|9 2030: 2034:
~ * 100% of new 40-ft and 60-ft « 50% of new shuttle purchases are ZEBs

2 bus purchases are ZEBs 2030 target
o

‘»n 80,000 2036:

2 « 100% of new shuttle purchases are

I.IE.I ZEBs

(j':) 60,000 2040:

o e 100% of the fleet is ZEB

e 86% emission reduction of
2010 levels
40,000
20,000
B R B -l Bl
) > & © o 0\ ® O S DN D D o S o & ) ©
DO O A I G LG LT ST A S S A A S S R S A T
m 40-ft bus m 60-ft bus m Shuttle Double Decker m Facilities m HandyDART

Sea Bus m Non-revenue Vehicles m Highway Coach m Bus Hybrid Heater = Expansion



A 16-year transition is risky

Funding
Electricity l’ Regulations
Permits and Supply
Approvals Chain



Thank you

wwWw.linkedin.com/in/ralfnielsen
ralf.nielsen@translink.ca



http://www.linkedin.com/in/ralfnielsen
mailto:ralf.nielsen@translink.ca
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Creating a Zero Emission Fleet

Chad Berndt, P.Eng.
Director, Electrification Program
September 2024
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BC Transit's Electrification Plans



BC Transit

« Serving 1.8 million people across 130+ communities

* Fifty-eight local government partnerships

0 Prince Rupert

Terrace Regional

Port Edward o

) skeena Regional

D Bella Coola

Campbell River

Comox\Valley

 TRANSIT SYSTEM LEGEND |

North Central © Southern Interior

© Vancouver Island Coastal Kootenays
© South Coast L « West Kootenay

Updated: July 10, 2017

Fort St joh

) Hazietons' Regional

O Smithers & District Dawson Creek

¢ Regional District of
O Bukiey-Nechako

Q) prince George

Williams Lake

) 100Mile House

© Clearwater & Area

O Asncroft-inton O

Pemberton Valley () Kamloops o
() Whistier O Licoetiytion O shuswap Regional

North Okanagan O
Vernon Regiondl Q)
) Squamish O Mt Nalasp

Agassiz-Harrison Kelonna Regional ©) Kootenay

"2 Opiceton
(o] Summertand () © Olanagan Simitemesn
Openticton focanValley Kimberey 4 gy
Nelson
Osoyoo Bound Cranbrock
O Sy Castlegar Regional
Kootenay Boundary (Trail

reston Valley
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Fleet Transition Strategy

Phase 1
“Starting the Transition”

Phase 2
“Transition and Scale”

Phase 3
“100% Electric”

2023-2027 >

2028-2032

> 2033-2040 >

O Refits for existing aging buses
0 New combustion buses for expansion
O New electric buses
» Large quantity of HD BEBs (125)
» Trial HC BEBs (10)
» Trial LD BEBSs (6)
0 Renewable fuels to meet 2025
CleanBC targets

O Transition away from
combustion bus purchases
where possible to do so

O Add more charging

infrastructure (depots and

opportunity charging)

Add more electric buses

Renewable fuels to meet

2030 CleanBC targets

0o

Q Fulfill replacements and expansions with
electric buses

L Phase out combustion buses from the
fleet

O Phase out compressed natural gas and
fuel infrastructure

L Phase out renewable fuels

19



2023-2026/27

Phase 1 Deployment Projects

Fleet Type Scope Locations

Larger Deployments (10+ Buses)

Heavy Duty 1 25 Electric Buses Victoria, Kelowna, Nanaimo, Kamloops, Whistler

(40' Conventional)

~1 45 Charging Points Smaller Deployments (~1 to 2 Buses)

Chilliwack, Nelson, Powell River, Sunshine Coast

High Capacity ~1 O Electric Buses

(Double Decker) Langford

~1 2 Charging Points

~6 Electric Buses Victoria handyDART

Light Duty
~20 Charging Points

Note: Chargers are universal, not specific to a bus vendor

20



Heavy Duty BEBs Coming in Phase 1

s e

Nova Bus LFSe+ New Flyer Xcelsior Charge NG
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Phase 1 Deployment Locations

o Bella Coola

o Williams Lake

Kamloops | [ Chilliwack

O MtWaddington © 100Mile House
Kelowna Nelson o Clearwater & Area
Revelstoks

P I I OAshcroft{Iinton EESEE o
N a n a | m O Owe Campbell River o Pemberton Valley o Kamloops 0

R | Ve r : ) o Shuswap Regional

ComoxValley ) Powell River O Whistler o Lillooet-Lytton
North Okanagan o
. A Vernon Regional o
: : S uns h ine Sunshine Coast © Sauamish O Meritt © Nakusp
VI CtO ra C Port Alberni O (O ColumbiaValley
OaSt Albei-Clayoquot O 0 Nanaimo Regional ~ KelownaRegional ‘) Eaﬁev{,‘aezt
Central Fraser Valley it o o Kaslo
(Abbotsford, Mission) o o Princeton o Olonaaan Simikameen
. CowichanValley ) Chilliwack O Hope summeriand © A 2 .

Whistler © salt Spring island Oprenticton  gcanvalley (o} ‘) i O Kimberley ¢ gyyaley

Boundary

. - Osoyoo Cranbrook
‘, Victoria Regional <O (Grand Forks) () Castlegar Regional o

o Kootenay Boundary (Trail)
o Creston Valley
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Charging Infrastructure

Utility Power

=) Charging equipment

Transformer

Switchgear

Electric Bus m

Charger Cabinet

Charger Dispenser




Why electrify public transit?



GHG Reduction s CleanBC
Ta rg ets Roadmap to 2030

16% by 2025
40% by 2030
60% by 2040
80% by 2050




'! Emissions

Fueling & kit AN A b %
- Facilities — & Pollution
’ Reduction
Solution Economic Investment
Scalability & Cost Certainty
Transit Agency
In-house Network Effect

Expertise
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Massive Network of Agencies

Just some of the Canadian agencies targeting Zero Emissions by 2040 or earlier

TRANS/:;NK
ETs g  HALIFAX

R czzm  Stm
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An Energy Transition is Underway....

20 gigawatts of solar generation capacity

All renewables

Variable renewables

Battery installations tripled from 2022 to 2023, with forecasts revised significantly upward

Hydrgpower

_ 100 gigawatt-hours
/

M 2023 revised additional installation

Solar PV

Other renewables

) I 1 I T T T T T ) T N
2004 z 2026 2028

7 18 19 20 21 22 23e

© SolarPV @ Wind © Variablerenewables @ Hydropower O Other rer ble: O Allr 2010 1 12 13 14 15 16

International Energy Agency Nat Bullard Consulting




...for Transportation
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...for Passenger Vehicles

Global Electric Car Sales 2016 to 2023 Electric car sales

continue exponential
growth

14

12

2016 2017 2018 2019 2020 2021 2022 2023

@ China @ Europe © United States @ Other

Bloomberg New Energy Finance 2024 Electric Vehicle Outlook



...for Public Transit

Electric Bus Registrations:
— North America 13%

- Europe All Buses 18%

- Europe City Bus 42%

Europe City Bus Registrations 2012 to 2023

4022
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2883 Fuel Cell

207
158 a9

2013 2014 2017 2021 2022 2023

Data from Chatrou CME Solutions



What stops public transit from going
faster?



 Capital Costs & Funding

* Building Charging Infrastructure

» Technology Maturity & Standardization
* VVehicle Production

* Expertise & Training

e Alternatives that are limited and less scalable
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Big Brothers Big Sisters

of Canada

In appreciation of our speakers today and with thanks for
your contribution, UBCM has made a donation to the Big

Brothers Big Sisters of Canada. Big Brot
Canada has been championing the healt
youth. They provide direct service to chi

ners Big Sisters of
n and wellbeing of

dren by matching

volunteers with youths in quality mentoring relationships to
overcome adversities, helping them to

do better in life.




