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Project Overview

This project builds on the historically strong trade partnership between the United States (U.S.) and Canada for both
agricultural and energy products (Canada Energy Regulator, 2025; Government of Canada, 2025; U.S. Energy Information
Administration, 2023; USDA, 2025a). Data was compiled to support initial supply chain analyses that model potential
sustainable aviation fuel (SAF) production and use among the U.S. and Canada, building on tools and information from the
regional supply chain analyses completed as part of ASCENT Project 001. These tools were used to assess potential SAF
production and consumption locations utilizing compiled data detailing feedstock volume and location, announced
potential and operational SAF production facilities, existing transportation networks, and governmental policies.

This first project year focused on the largest airports in the primary region, denoted Cascadia and defined as Oregon (OR),
Washington (WA), and British Columbia (BC) (Figure 1). Those airports include Portland International Airport (PDX), Seattle-
Tacoma International Airport (SEA), and Vancouver International Airport (YVR). The near-term (2030) goals are likely to be
met by SAF made using lipid feedstocks with hydroprocessed esters and fatty acids (HEFA) as the conversion technology.
HEFA is mature technology, although it is deployed to manufacture renewable diesel (RD) on a larger scale than for SAF. No
other technology has been successful at multiple commercial-scale facilities. Potential feedstock sources were considered
for the U.S. and Canada. The primary region was extended for potential SAF production options to the expanded region
(Figure 1).

m Primary Region: British Columbia, Oregon
and Washington

Expanded Region: California (north from
Bay area), Nevada, Idaho, Montana,
Albserta

Figure 1. Primary and expanded study regions.
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Progress made on the project was shared at a stakeholder meeting in July 2025. Attendees included corporate partners
(airlines, renewable fuel producers, petroleum refiners, original equipment manufacturers [OEM]), airport representatives,
state, provincial, and federal government employees, and University of British Columbia researchers. Attendees provided
feedback on work completed to date and suggested next steps. Follow-up meetings allowed for additional information
sharing.

Task 1 - Quantify Regional Demand
Washington State University
University of British Columbia

Objective
The objective of this task is to quantify the Jet A/Jet A-1 fuel and SAF demand at the three major Cascadia airports. PDX,

SEA, and YVR. Additional airports could be included in future work.

Research Approach
A review of public information was completed, including conversations with airport representatives, to determine the
conventional Jet A/Jet A-1 fuel use and SAF goals at each of the three primary airports. SEA has recent public information;
PDX and YVR values were provided by airport representatives (Port of Seattle, 2024). SAF demand was estimated for each
airport as a portion of the Jet A/Jet A-1fuel consumption follows:
1. PDX - 10% to align with U.S. SAF Grand Challenge (U.S. Department of Energy et al., 2021)
2. SEA - 10% per SEA goal for 2028 and aligning with U.S. SAF Grand Challenge (U.S. Department of Energy et al.,
2021; Port of Seattle, 2024)
3. YVR - 3% per BC mandate up to 10% per Canadian federal aspirational goal (British Columbia, 2024; Government of
Canada, 2022)

Additional information was collected on the fuel delivery methods for each airport for use in supply chain analyses.
Expansion beyond the initial airports is being explored to determine a more complete regional demand value.

Major Accomplishments
The Jet A/Jet A-1 fuel consumption and estimated SAF demand for 2030 were estimated and existing fuel delivery systems
were collated (Table 1).

Table 1. Current fuel delivery method, Jet A/Jet A-1 fuel consumption, and 2030 estimated SAF demand. PDX: Portland
International Airport, SEA: Seattle-Tacoma International Airport, YVR: Vancouver International Airport.

PDX Pipeline and barge 0.8 0.08

SEA Pipeline, limited ability to use trucks 2.3-3.0 0.2-0.3

YVR Pipeline, rail, truck, barge 1.8 0.05-0.2
TOTAL - 4.9-5.6 0.3-0.6

Task 2 - Lipid Feedstock Assessment
Washington State University
University of British Columbia

Objectives

The objectives of this task are to assess the lipid feedstocks within the U.S. and Canada, including imports and exports,
and to geolocate lipid volumes for use in supply chain analyses. Lipid feedstocks assessed for SAF production include
oilseed oils, animal fats (beef tallow, pig fat, poultry fat), and used cooking oil (UCO). These feedstocks are energy dense,
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and the conversion process has a high yield, making them inexpensive to transport. For this reason, lipids were quantified
and geolocated for the entire U.S. and Canada. Imported lipids were quantified but have not been geolocated.

Research Approach

Oilseed production, primarily canola in Canada and soybeans in the U.S. and the subsequent processing to oil at
geolocated and scaled crushing facilities were determined. Animal fat production was estimated using public resources
and geolocated at slaughterhouse locations. UCO was determined using a per capita estimation. These sources were
combined to generate the total supply (Figure 2).

Supply Distribution

FAME Biodiesel

Biofuels
Production

Crop production, FOG recovery

HEFA Renewable
Diesel & SAF

Imports Exports

Other Domestic

Human food, animal feed, cosmetics,
chemicals, etc.

Figure 2. Components considered in U.S. and Canada lipid feedstock inventory.

Oilseed crushing facilities were identified, geolocated, and described according to type and volume of seeds processed
using public sources as possible. Crushers were eliminated from the potential feedstock value if public information stated
that the oil produced is specifically for food, seeds are not soy or canola oil, are organic, or if the facility is
idled/closed/closing or co-located with an operational renewable fuel facility. For Canada, seed capacity was available for
all fourteen identified crushers with a total annual output of 4.8 million tons. The survey for the U.S. resulted in 63
operational facilities with five more under construction. The operational U.S. facilities have a nameplate annual capacity of
11.2 million tons. The crushers that are under construction add an additional 0.8 million tons per year. Two-thirds of the
U.S. facilities have public crush capacities. The sum of these values was subtracted from the total U.S. volume. The
remainder was divided evenly among the facilities without public scale information. The oil production at each crusher was
calculated using average oil yields (wt/wt) for soybeans and canola of 17.8% and 42.1%, respectively (USSEC, 2025; Secchi,
2023).

Animal fat production was estimated by creating fat production coefficients that relate total animal fat production in the
U.S. to total meat production and/or total head slaughtered in the U.S. for beef, pork, chicken, and turkey (USDA, 2024a;
USDA, 2025b; USDA, 2025c; USDA, 2025d; USDA, 2025e). The U.S. and Canada have similar livestock systems, thus it was
assumed that the same coefficients are applicable in both countries. Animal fat production was then calculated for
facilities that have known slaughter capacities. For facilities with unknown slaughter capacities, the remaining production
capacity was divided evenly among facilities on a state or provincial basis. In 2023, the U.S. and Canada produced 4.3 and
0.44 million tons of animal fats, respectively.

UCO was determined by applying a production coefficient of 6.3 kg/year/capita to all locations with a minimum population
of 100,000. This estimate aligns with the domestically produced UCO for consumption and trade in the U.S. (United States
Census Bureau, 2025; U.S. Energy Information Administration, 2025). However, there are currently no comprehensive
inventories of UCO produced within the U.S. so this should be considered an estimate. The quantity of UCO was collated on
a county (U.S.) or census division (Canada) level and geolocated at the population-weighted centroid of the census (U.S.) or
dissemination (Canada) blocks (Table 2, Figure 3).
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Table 2. U.S. and Canada geographies used in collating and geolocating estimated UCO volumes.

u.S. urban areas counties census blocks
Canada population centres census divisions dissemination blocks

=

i,

Figure 3. Visualization of the method used for geolocating used cooking oil (UCO) based on minimum population and
population centers.

Major Accomplishments

U.S. and Canadian lipid feedstocks were quantified and geolocated for use by the Volpe team in FTOT. The map in Figure 4
includes shaded areas of U.S. and Canada representing canola and soybean cropland. In addition, the location and scale of
existing crushing facilities are shown as scaled circles. Of note is that only one crushing facility is located inside of the
primary region. The map in Figure 5 shows the location and scale of large slaughterhouses separated by beef, pork and
poultry. Figure 6 shows the estimated quantity of UCO produced in each county (U.S.) or census division (Canada).




FAA CENTER OF EXCELLENCE FOR ALTERNATIVE JET FUELS & ENVIRONMENT

ASCENT

gt (i
(1o par | be
+ 400000 e .
. 150,000 L] »
L] 300 D00 L ] = ™
L 3 [ i) f
.
Types of Seed Crushes " .
L] Soytmar . i'...
Cors - -
- o’ LW 3
. e . T ¢
et Y ’
Cilsed Lard Ui *
Sovteara ] N v
Canola 4
g o ] g .
[*-_]
Low  bagh

Figure 4. U.S. and Canada soybean and canola cropland (2023) and crushing facilities (2025) scaled to annual seed oil
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Figure 5. 2025 annual U.S. and Canada production of animal fat (beef, pork and poultry) located at slaughterhouses.
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Figure 6. Estimated 2024 Annual UCO production in U.S. and Canada for locations with a population of at least 100,000.

Total lipid supply establishes an upper limit of SAF potential. However other uses like human food, animal feed, other
biofuels, chemical processing, and exports compete for the same feedstocks. Figure 7 illustrates current uses divided into
renewable fuels, exports and other domestic consumption and separated by country. Figure 8 shows the relative impact of
U.S. and Canadian trade rose from 2018 to 2023. Canadian exports of lipids to the U.S. reached a peak in 2023 with 64%
of the total Canadian supply was exported to the U.S., which corresponds to 13% of the U.S. supply.
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Figure 7. Annual U.S. and Canada lipid supply, biofuel use, exports and other domestic consumption (Canada Meat
Council, 2024; Danielson, 2023; Danielson, 2024; GlobalData, 2023; Government of Canada, 2024; United States Census
Bureau, 2025; U.S. Energy Information Administration, 2025; Statistics Canada, 2024; Statistics Canada, 2025; USDA,
2023; USDA, 2024a; USDA, 2024b; USDA; 2024c; USDA, 2025b; USDA, 2025d). FOGs: Fats, Oils, and Greases.
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Figure 8. U.S. and Canada trade summary for lipids (2019-2023) (Canada Meat Council, 2024; Danielson, 2023;
Danielson, 2024; GlobalData, 2023; Government of Canada, 2024; United States Census Bureau, 2025; U.S. Energy
Information Administration, 2025; Statistics Canada, 2024; Statistics Canada, 2025; USDA, 2023; USDA, 2024a; USDA,
2024b; USDA; 2024c; USDA, 2025b; USDA, 2025d).

Task 3 - Potential Regional Production
Washington State University
University of British Columbia

Objectives

The objective of this task is to compile a list of regional facilities that produce or could potentially produce SAF. The
potential SAF production in the expanded region was determined from a list of operational, under construction and
planned facilities. Additional potential volume from co-processing at petroleum refineries was also assessed.

Research Approach
Utilize the U.S. and global databases of potential SAF production from ASCENT Project 001A and public petroleum refinery
information to identify, scale, and geolocate current and potential SAF production.

Major Accomplishments

Primary and extended region facilities were identified, verified, scale determined, and located (Table 3, Table 4). The
facilities listed must have public records of location, scale, start-up date, and either use HEFA or co-processing to produce
renewable fuels. Existing petroleum refineries could be used to co-process lipids with crude oil or converted renewable
fuels. It is important to note that not all of these refineries have expressed interest in renewable fuel production. In
addition, petroleum refineries that produce only asphalt, road oil, and/or heavy oils were not included.

The potential SAF production volume at biorefineries is either the publicly stated volume or an estimate calculated using
the SAF distillate cut from the ASCENT HEFA Techno-Economic Analysis (TEA) (Brandt et al., 2021). The total lipid demand
was back calculated using the ASCENT HEFA TEA yield and the announced fuel production volume. For the petroleum
refineries, it was assumed that each refinery would co-process the maximum feedstock fraction allowed by ASTM D1655
(ASTM International, 2023), i.e. 5%. The SAF volume was then calculated after accounting for loss of biogenic carbon, yield,
total non-fuel products, and the average Jet A/Jet A-1 fuel cut of 10% at U.S. refineries (Brandt et al., 2026).



FAA CENTER OF EXCELLENCE FOR ALTERNATIVE JET FUELS & ENVIRONMENT
ASCENT

Capital costs were estimated using a combination of public announcements and the ASCENT HEFA TEA (Brandt et al.,
2021). Co-processing costs were calculated following the methodology defined in Brandt et al. (2026). Costs will be used in
future FTOT scenarios as part of the decision matrix in modelling the order that new capacity could come online.

Table 3. Announced and operational renewable fuel facilities in the primary and expanded region that have the potential
to produce sustainable aviation fuel (SAF).

Parkland Canada Burnaby, BC 10 364,000
Tidewater Renewables* Canada Prince George, BC 25 42,000
Tidewater Renewables* Canada Prince George, BC 207 344,000

GETI Canada Calgary, AB 207 344,000

Imperial Oil Canada Edmonton, AB 100 913,000

BP America u.S. Blaine, WA 10 228,000
NEXT Renewable Fuels u.S. Clatskanie, OR 1249 2,074,000

XCF Global Capital u.S. Reno, NV 102 170,000

Edgewood u.S. Clark County, NV 250 415,000

Montana Renewables* u.S. Great Falls, MT 114 484,000

Montana Renewables* u.S. Great Falls, MT 511 657,000
Marathon/Neste u.S. Contra Costa County, CA 1532 2,544,000
Phillips 66 u.s. Rodeo, CA 1666 2,766,000

Aemetis u.S. Riverbank, CA 45 82,000

Kern Energy u.S. Bakersfield, CA 4.8 110,000

*locations have multiple projects and/or potential expansion plans.
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Table 4. Primary and expanded region petroleum refineries that could potentially choose to add or expand co-processing
to produce sustainable aviation fuel (SAF).

Tidewater Midstream Canada Prince George, BC 2.2 26,000

Suncor Canada Edmonton, AB 27 321,000

Shell Canada Edmonton, AB 21 249,000

NWR Sturgeon Canada Redwater, AB 15 176,000

BP Americas (expand to 5%) U.S. Blaine, WA 36 550,000

Sinclair U.S. Anacortes, WA 28 328,000

Marathon U.S. Anacortes, WA 22 262,000

Phillips 66 U.S. Ferndale, WA 19 231,000

Par Pacific U.S. Tacoma, WA 8 92,000

Phillips 66 u.S. Billings, MT 11 128,000

Par Pacific U.S. Billings, MT 12 139,000

CHS u.s. Laurel, MT 11 132,000
Calumet U.S. Great Falls, MT 0.3 4,000

Chevron U.S. Richmond, CA 45 539,000

PBF Energy U.S. Martinez, CA 29 344,000

Valero U.S. Benicia, CA 27 319,000

San Joaquin U.S. Bakersfield, CA 3 33,000

The total feedstock required to meet the demands for the facilities listed in Table 3 is 11.5 million t/yr with an additional
3.9 million t/yr if the refineries in Table 4 are included. While this is less than the total feedstock determined in Task 2, it
is unlikely that the available lipids would fully cover these after considering biofuel demands from other regions and
demands from other sectors. It should be noted that the regional SAF demand is less than 10% of the volume included in
Table 3.

Task 4 - State, Provincial and Federal Policy Support

Washington State University

Objectives
The objective of this task is to update U.S. policy in the ASCENT U.S. Policy Applicability and Value Estimation Tool and

expand tool to include federal Canadian and BC policies (Brandt et al., 2025).

Research Approach

The U.S. tool was updated with new California Cl targets, changes to the Clean Fuel Production Credit (45Z) based on the
One Big Beautiful Bill Act (OBBBA), and market values. The tool also includes the U.S. Renewable Fuel Standard (RFS),
Oregon’s Clean Fuel Program (CFP) and Washington’s Clean Fuel Regulation (CFR). Canadian Clean Fuel Regulation (CFR)
and the BC Low Carbon Fuel Standard (LCFS) were added to the policy tool. This tool will be published to the WSU
repository concurrent with a peer-reviewed paper that is under internal review.

10
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Major Accomplishments

Tool updates and expansion needed to determine disparate policy support that can be used in future FTOT runs were
completed. In addition, the stakeholder meeting provided guidance on valuing the BC low carbon jet fuel incentive
program (LCJFIP). For HEFA, the value of this incentive is 0.75 CAD/liter (YVR, 2025). However, the funds for this incentive
are based on the BC Low Carbon Fuel Standard (LFCS) credit value and the number of credits used to fund it. This
information is not public, but industrial partners estimated that it would be paid at approximately 10-25%. This is a result
of on the policy funding each liter of fuel equally combined with the expected underfunding compared to the demand.

Task 5 - Cl Valuation by Policy

Washington State University

Objectives

The objective of this task is to quantify and compare fuel Cl values using policy-specific values (from GREET®, GHGenius,
etc.). Each policy has a unique methodology to calculate the CI of the fuel, which is used to determine the estimated
monetary value. The differences in the policies need to be understood and Cl values identified to allow for future supply
chain analyses that will include the impact of disparate policies.

Research Approach
The life cycle assessment (LCA) methodology used to calculate Cl for each applicable policy within the primary region was
reviewed. Public Cl values were collated to allow for value estimation.

Major Accomplishments

Table 5 lists the policies selected for use in supply chain analyses in the primary region. Future supply chain analyses will
likely include production and markets outside of this region and additional policies will be assessed, for example
California’s LCFS.

Table 5. Summary of major policy attributes of policies in the primary region. BC: British Columbia, CI: carbon intensity,
CFP: Clean Fuel Program, CFR: Clean Fuel Regulation, ILUC: indirect land use change, LCFS: Low Carbon Fuel Standard,
LCJFIP: low carbon jet fuel incentive program, OR: Oregon, RFS: Renewable Fuel Standard, WA: Washington.

Canada
Federal CFR X X Risk X X
Province BC LCFS X X X X X
Province BC LCJFIP Follows BC Follows X X
LCFS BC LCFS
U.S.

Federal 457 X X
Federal RFS X X X X X

State OR CFP, WA CFR X X X X

The ClI for canola oil, calculated for each policy using the corresponding LCA tool/methodology is listed in Table 6. For
CFR, BC LCFS, OR CFP and WA CFR, the Cl was compared to the average target Cl for 2025-2030 to calculate the number of
credits earned. All policies except 45Z and BC LCJFIP are market based and historical medians were used from 2025
(January-August), except for CFR which used 2024 data as it is the most recent publicly available.

® GREET (Greenhouse gases, Regulated Emissions, and Energy use in Technologies) is a registered trademark of the U.S.
Department of Energy.

11
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Table 6. Canola oil carbon intensity (Cl) and estimated SAF policy value for selected primary region policies. BC: British

Columbia, CFP: Clean Fuel Program, CFR: Clean Fuel Regulation, ILUC: indirect land use change, LCFS: Low Carbon Fuel

Standard, LCJFIP: low carbon jet fuel incentive program, OR: Oregon, RFS: Renewable Fuel Standard, USD: United States
dollar, WA: Washington.

Cl (g 42.2 35.5 35.5 20.1 32.0 55.0 55.1
CO.e/M))
uUsD/liter 0.18 0.33 0.15¢ 0.16 0.29 0.05 0.03

2policy in effect through 2026, * policy in effect through 2029, < value is assumed to be 25% of policy max for conversion
technology, set per stakeholder feedback.

Task 6 - Baseline FTOT Supply Chain Analyses

U.S. Department of Transportation Volpe Center

Objectives
The objective of this task is to complete baseline FTOT supply chain analyses for the U.S. alone, Canada alone and joint
U.S. and Canada without constraints.

Research Approach
Expand FTOT to include Canadian roads, rail, pipelines and barge routes.

Major Accomplishments

The Volpe FTOT team completed three baseline runs representing the technical potential for delivery of SAF to YVR, SEA,
PDX, and San Francisco International Airport (SFO) given the feedstock assessment and existing/current operating
infrastructure noted in Tasks 1-3. California feedstock supply, refinery infrastructure, and SAF demand at SFO were
incorporated due to the relative efficiency of production and cost-effective transportation options to the primary region.
The FTOT-optimal supply chains for a U.S.-Canada combined scenario were compared to the U.S. only and Canada only
scenarios. Preliminary results were presented to project stakeholders. After the stakeholder event Canadian intermodal
facilities were added to the FTOT North American multimodal network to better reflect existing infrastructure.

Task 7 - Shared Infrastructure Review
Washington State University

Objectives
The objective of this task is to determine if additional infrastructure is needed to promote SAF use in the primary region
and if shared infrastructure will benefit SAF utilization.

Research Approach
Use supply chain analysis results to identify shared infrastructure locations.

Major Accomplishments

For the baseline U.S.-Canada supply chain analyses which encompass the expanded region, all fuel was produced and
blended in California and did not require additional infrastructure. These baseline runs did not include needed constraints
to feedstock availability and policy was not incorporated. Future work with this additional information is likely to produce
disparate results that could demonstrate a need for infrastructure within the primary region.

12
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All Tasks

Publications
None.

Outreach Efforts
e BC Smart - Vancouver, BC, Canada, February 2025
e ASCENT spring meeting - Knoxville, Tennessee, April 2025
e Stakeholder Meeting and follow-ups - online, July 2025

Awards
None.

Student Involvement
None.

Plans for Next Period
e Expand demand for additional primary and secondary region airports.
e Evaluate feedstock reductions based on realistic assumptions regarding lipid availability.
e Complete shared infrastructure review.
e Hold stakeholder review meeting.
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