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CBSCI is a GARDN - enaled project

GARDN is the first green aviation initiative in Canada and a catalyst for SAF development

“One of 2012's 25 most important
scientific events® . Popuar Scence

AGR-1: Evaluation of TGC1: Biologic and WG-22: Civil Aviation

hio-SPK production from process technologies for Alternate Fuel Contrail
? a new Canadian Renewable Jet Fuel. and Emissions

feedstock crop, Research (CAAFCER).

Brassica Carinata.
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WG-21: Canada’s Biojet
® ® Supply Chain Initiative
NEC-21- Assessment of likely (CBSCI) for enabling 2020
Technology Maturation pathways carbon-neutral growth.

used to produce biojet from
forest residues (ATM project).
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Demonstrate the operational feasibility of biojet
fuels in the domestic jet fuel supply system using
existing delivery infrastructure (e.g., co-mingled
airport fuel system).




Validate Canadian biojet supply chain elements
(e.g., quantitative feedstock availability,
sustainability certification, biojet integration in the

jet fuel supply system, quantify regulatory/fiscal
options).




Generate hands-on experience with biojet
integration to develop best practices in a Canadian
context.




Catalyze the development of the domestic biojet , ,
sector by using HEFA biojet as an enabling m— ‘ AIR CANADA
mechanism to create market access, drive research,

development, and commercialization of advanced

biofuel feedstocks and conversion technologies

beyond the 2020 timeframe.
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Significance
of the
supply chain

Efficiency is key to the biojet
supply chain.

Delivering fuel via the multi-user
hydrant fuel system enables it
to be blended upstream of the
aircraft, for seamless delivery.

The CBSCl is removing barriers,
and delivering hands-on
experience so that biojet can
become a permanent part of
the supply chain in the Canadian
aviation fuel supply.
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Enabling an efficient fuel supply system
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production

Feedstock currently
exporied

Commercial contracting
avallable within Canada

Commercial contracting
for future seed delivery v
possible

Crop Insurance >
availability

N/A

Ability to meet
HEFA producer
specificationsd

Yes, with
processing

Yes, with
processing

Yes, with
processing

Yes, with
pracessing

Yes, with
processing

Yes, with
processing

Yes, with
processing

Eligibility as renewable
biomass (per US EPA) v
and/or sust. cert.

B Maritimes

m Quebec

m Ontario
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W Aloerta

British Columbia
B West (Unspecified)

Camelina Carinata




CBsCI

Canada's Biojet
Supply Chain Initiative

Considerations for the
Application of a Biojet
Sustainability Standard
in the Aviation Sector
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Canada's Biojet
Supply Chain Initiative

4 CBSCI

Canada's Biojet )
Supply Chain Initiative

- P ,.E!.‘.;
HEFA Production and
Feedstock Selection

2019

Canada’s Biojet Supply
Chain Initiative (CBSCI)

Operations Report

cBSCicA 3 \ AL . \, ! cescica CBSCLCA

Available at biojet.ca

CBsCI

Canada's Biojet
Supply Chain Initiative

Policy Tools for
Enabling Biojet
2019

CBSCLCA
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CBSCI makes concrete steps towards
creating an established biojet sector in

Canada by enabling fuel supply system
integration and establishing functionality

Commercial
feedstock supply

in the hydrant fuel system.

Emerging
P Eﬂ:icfent fu-ef system
integration and
I Limited production capacity proven functionality
I Inconsistent demand

No enabling policy Struct Id d
ructural deman
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Clean Fuel Standard

Performance-based approach to incent a broad range of low carbon fuels, energy sources
and technologies, such as electricity, hydrogen, and renewable fuels, including renewable
natural gas.

The objective of the Clean Fuel Standard is to achieve 30 megatonnes of annual reductions
in GHG emissions by 2030, with 23 MT from liquid fuels.

Will establish lifecycle carbon intensity requirements separately for liquid, gaseous and
solid fuels, and would go beyond transportation fuels to include those used in industry and
buildings.
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Clean Fuel Standard: Current Timeline

Fall 2018: Regulatory
Design Paper (all fuels)
and Cost Benefit
Analysis Framework
(liquid fuels)

2020: Final regulations for
liquid fuel stream

Election

October 2019

Spring — Summer 2019:
Proposed regulations for
liquid fuel stream

2022: Liquid fuel stream
requirements come into

regulations for solid and
gaseous fuel streams

Late 2020: Proposed ‘

2021: Final regulations for
solid and gaseous fuel
streams

Spring 2019: Draft
LCA model and Cl
values

Source: ECCC —July 19, 2018

force

come into force

2023: Solid and gaseous
fuel stream requirements

2020: LCA model public launch
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Clean Fuel Standard: Aviation Fuels

Provisional approach to aviation fuels released October 2018
Environment and Climate Change Canada (ECCC) clarified that:

— Domestically used jet fuel would be included as part of the obligation for fossil fuel
producers and importers

— International flights would be excluded, Avgas excluded
Compliance with CFS obtainable via:
— Low CI fuel blending in Gasoline/Diesel/Jet/HFO/LFO
— Through fuel switching (e.g., EV’s, natural gas displacing a liquid fuel)
— Through use of emission reductions achieved in the fossil fuel supply chain
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Clean Fuel Standard: Aviation Fuels

« January 2019 included significant update
on CFS deSIgn thlnklng CFS Carbon Intensity Reduction by Fuel Type

[Xe]
wv

« Jet fuel potentially same CI reduction
obligation as all liquid fuels (~10g by 2030)

—  CFS structure does not require that jet ClI
reductions be achieved within jet fuel pool

12% Cl reduction
froman83Cl
baseline (interim)

~
(%}

CARBON INTENSITY
® 0 v
& &« o

A multiplier approach being considered to
incent SAF use, production

~
o

CFS Start @ 2022 (2016 Baseline) 2030
. . . = Gasoline === Diesel fuel oil e | ight fuel oil (LFO)
: ACtlve engagement by IndUStry' e Heavy fuel oil e A\viation turbo fuel

— Design that results in domestic SAF production
and use, preserves competitiveness

— Enables consistency with ICAO, SAF
developments globally
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Domestic SAF Blend Rates to Achieve 10gC02e/MJ Reduction in Aviation Fuels
(October TWG vs January TWG, linear compliance curve)
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Domestic SAF Blend Rates to Achieve Proposed 1.5gC02e/MJ
Reduction in Aviation Fuels
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April 2019 Industry (National Airlines Council of Canada) proposed ClI reduction target and resulting SAF blend rates.
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CBSClI’s Policy Report contains 27 specific recommendations for enabling SAF in Canada, among them:

ENABLING BIOJET VIA THE CLEAN FUEL STANDARD:

- Design the CFS so that biojet use creates compliance credits to
positively enable blending economics.

- Allow a multiplier or ‘factor’ approach to CFS credit generation for biojet
used in domestic aviation to address the higher production cost of biojet
vs other renewable fuels and the nascent state of commercial biojet
production.

- Align the fossil jet fuel carbon intensity value used in the CFS with
ICAO?’s global value.

- Ensure Canadian feedstocks and production pathways will be
recognized under CORSIA.

- Design the CFS to discourage fuels derived from feedstocks that
negatively impact biodiversity, critical species habitats, and cause the
conversion of land with high carbon stocks.

CARBON PRICING ON AVIATION FUELS:

- Exempt biojet from the carbon charge under federal and provincial
carbon pricing policies. (Currently would pay as if fossil jet 5 cpl in federal
system, 8 cpl in Alberta, 10 cpl in British Columbia)

- Reassess the current patchwork approach to carbon pricing of aviation
fuels.

- ‘Recycle’ (re-invest) any carbon charge revenues to support aviation
sector decarbonization, including the use of biojet.

Enablin,
2019

| Xpes = share of expansion into land with high-carbon stock;

| ;= share of expansion into forest;
| x,, = share of expansion into wetland, including peatland;

PF = productivity factor.
e —
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