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The Time Frame is Too Long.

* The time for study is over it’s time to take action.

For a livable climate:
Net-zero commitments must be backed by credible action




In The 1990°s The EV1 had a Range of< 100 mi

Hydrogen fuel cell vs battery electric cars

Tesla Model 3 Long Range AWD Toyota Mirai 2

Price | L__$49,500/ 66,000 i
Curb weight 844 kg I R T T I —
Range L__353 miles | [ 402 miles ]
Number of seats 5 I_-S—I
Luggage/eargo space (cubic feet) |15 (~43 ft° with seats down) | [ on't fol

Acceieration 0-60mph, top speed | 4:5 seconds, 1§ mph L 9.0 seconds, 111mph ]
Refuel time, petrol station liles ; = G "402 miles: 5 minutes

Refuel time, home, office, mall Not possible

Drive train moving parts | > 200 |
Wind-to-wheel efficiency ' <32 % |

Images: Tesla; Toyola; Source: Liebrerch Associales



Buses Hybrid

Toronto 2022 336 no more after 2024.

Hybrid-electric mobility.
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Buses BEV

* Toronto upto 1162

Our next generation, zero-emission,
battery-electric bus.




Diesel Conversion

MTB ZEV Clean Power demonstration bus (left) and Milton Transit bus 1701, Canada's first diesel to electric conversion in front of the
Milton Velodrome prior to conversion.



Fire Truck in Service in LA




Fire Trucks Toronto and Varennes
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Heavy Duty BEV used by Pepsi Range up to
450 miles.




Cummins Introduces Diesel,
Hybrid-Electric Innovations

Cummins PowerDrive hybrid truck. (Cummins)



Edison Motors Hybrid Truck

Chace Barber of Edison Motors stands with the company's hybrid truck, in Toronto, on Sept. 27. He says the
hybrid electric truck can operate for 12 hours using one tenth of the fossil fuels compared to motored trucks
and, aside from the compressor and the brakes, the truck is completely silent.



Fuel Cells = Fool Sells Elon Musk

W Cars: Battery electric most efficient by far
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Clean Hydrogen Swiss Army Knife

Chemicals

& processes

Local CO2 remediation

Desulphurisation
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UPS
Island grids |

Long-term storage
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Commercial heating

Power
system
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Mid/Low-temperature industrial heat
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Domestic heating]

...-- k-

[Short—haul avialion]
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Shipping [
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& shipping

Coastal and river vessels]

“| Medium-haul aviation

Regional trucks

2 and 3-wheelers
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transport

Image: Wenger (concept credit: Paul Martin)
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Clean Hydrogen Use Case Ladder — Version 4.0

@mliebreich




Green Washing by Big Oil and Gas
The Hydrogen Fall Campaign

Heat without carbon?
Heat from Yes! |
100%
hydrogen

17 Home of North America’s First
Hydrogen Blending Facility & Power-to-Gas Plant

~ENBRIDGE




Edmonton H2 Bus Alberta Produces 2.5MT

HYDROGEM
POWERED Bis E*E}
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Hydrogen hype

A rainbow of low emissions possibilities

Green

Yellow

Hink

Blue

Turquoise



-

THE COLORS OF HYDROGEN

GREEN

Hydrogen produced by
electrolysis of water, using
electricity from renewable
sources like wind or solar. Zero
CO, emissions are produced.

PURPLE/PINK

Hydrogen produced by
electrolysis using nuclear power.

BLUE

Hydrogen produced from fossil
fuels (i.e., grey, black, or brown
hydrogen) where CO, is captured
and either stored or repurposed.

TURQUOISE

Hydrogen produced by thermal
splitting of methane (methane
pyrolysis). Instead of CO,, solid
carbon is produced.

GREY

Hydrogen extracted from natural
gas using steam-methane
reforming. This is the most
commen form of hydrogen
production in the world today.

BROWN/BLACK

Hydrogen extracted from coal

using gasification.

N

WHITE

N

m“w

4 YELLOW

Hydrogen produced by
electrolysis using grid electricity
from various sources (i.e.,
renewables and fossil fuels).

.

J/

pplied Economics Clinic

\. /

Hydrogen produced as a
byproduct of industrial processes,
Also refers to hydrogen occurring
in its (rare) natural form,




Hydrogen reality

How hydrogen is actually made

Sources: Liebreich Associates, IEA

@gavinmooney



87 Million Tonnes Produced in 2020
Less than 1% Green

GLOBAL HYDROGEN CONSUMPTION
BY INDUSTRY

25%

Ammonia Production
55%




Clean Hydrogen Ladder

Unavoidable

— —

Hydrogenation

Methanol

Hydrocracking

Desulphurisation

n“ Fertiliser

Steel

Chemical feedstock

Long-term storage

B“ Shipping* | (Off-road vehicles

Long-haul aviation*

Coastal and river vessels]

Remote trains

Vintage vehicles*

Local CO2 remediation

[ e

| Medium-haul aviation*®

Long distance trucks and coaches

High-temperature industrial heat

-

Short-haul aviation] [Local ferries

Commercial heating] Island grids [Clean power imports || UPS

IR U b

Light aviation

Rural trains

Regional trucks

Mid/Low-temperature industrial heat

Domestic heating

Metro trains and buses]

H2FC cars] [Urban del ivery]

2 and 3-wheelers

Bulk e-fuels || Power system balancing

Unicompetitive

* Via ammonia or e-fuel rather than H2 gas or liquid

Source: Liebreich Associates (concept credit: Adrian Hiel/Energy Cities)

2 15 August 2021

Clean Hydrogen Use Case Ladder — Version 4.0

@mliebreich




Clean Hydrogen Ladder: Land transportation

Unavoidable

-

n“ Fertiliser || Hydrogenation

Methanol || Hydrocracking

Desulphurisation

Shipping*

mue

e

_ Steel || Chemical feedstock || Long-term storage

Long-haul aviation*

Coastal and river vessels] Remote trains | | Vintage vehicles™ | | Local CO2 remediation

\ 4

lMedium-hauI aviation®

Long distance trucks and coaches || High-temperature industrial heat

[Short—haul aviation] [Local ferries

Commercial heating] Island grids [Clean power imports || UPS

Light aviation

Y
Uncompetitive

- _ Mid/Low-temperature industrial heat | | Domestic heating

* Via ammonia or e-fuel rather than H2 gas or liquid

Power system balancing

Source: Liebreich Associates (concept credit: Adrian Hiel/Energy Cities)

6 15 August 2021

Clean Hydrogen Use Case Ladder — Version 4.0

@mliebreich




Conclusion

* Council should be directing a switch to hybrid-electric for all vehicles
ASAP

* BEV is preferable where it is available eg. Buses
* Reduction now is better than 20 years from now.

* Hydrogen shouldn’t be considered at all. The infrastructure doesn’t
exist and won’t for many years.

* Consider that the Hydrogen Trains in Saxony shut down after 1 year of
operation and that Shell is shutting their Hydrogen Fueling stations in
California.
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