
 

Date	Submitted:	March 12, 2020 
 
 
 

U.S.	Canola	Association 
 
Location	of	Headquarters:	Washington,	DC,	USA 
 
Location	of	Biofuel	Production	Facility	(if	applicable):	N/A 
 
Fuel	Pathway	Requested 
 

Fuel Feedstock Production RIN	D-code 

  Process Requested 

  Technology  
    

Renewable Diesel, 
Jet Fuel, Heating Oil Canola Oil 

Hydrotreating 
Excluding processes 
that co-process 
renewable biomass and 
petroleum 

4 (Biomass-based 
diesel) 

Renewable Diesel, 
Jet Fuel, Heating Oil Canola Oil 

Hydrotreating 
Includes only 
processes that co-
process renewable 
biomass and 
petroleum. 5 (Advanced Biofuel) 

Naphtha, LPG Canola Oil Hydrotreating 5 (Advanced Biofuel) 
 
 
Primary	Point	of	Contact 
 
Tom	Hance 
Washington	Representative 
U.S.	Canola	Association	
600	Pennsylvania	Ave.	SE,		
Suite	320	
Washington,	DC	20003	
202-969-8113		
202-969-8900	(alternate) 
thance@gordley.com 
	
 



 

 i 

Table	of	Contents	

B.		Technical	Justification ..................................................................................................... 1	
1. Fuel Pathway Description (No information claimed CBI) ................................................ 2 
2. Process Flow Charts (No information claimed CBI) ........................................................... 2 
3. Comparison to Previously Evaluated Pathways (No information claimed CBI) ....... 5 

4. Commercial Viability .................................................................................................................. 7 

5. Renewable Fuel Production Volumes (Historic and Projected) .................................... 8 

C.		Organization	Information ............................................................................................ 11 

1. Organization Description ........................................................................................................ 12 

2. Responsible Corporate Officer .............................................................................................. 12 

D.	Fuel	Type ................................................................................................................................. 13 

1. Technical Description ............................................................................................................... 14	

2. Information for New Fuel Types ........................................................................................... 14	

3. Other Relevant Information ................................................................................................... 14 

E.	Production	Process ........................................................................................................... 17	

1. Type of Production Process .................................................................................................... 18	

2. Mass and Energy Balances ...................................................................................................... 18	

3. Historical Process Data ............................................................................................................ 18	

4. Information for New Production Processes ...................................................................... 18	

 i. Energy Saving Technologies or Other Process Improvements ........................................... 19 

 ii. Request for Special Provisions ........................................................................................... 19	

 iii. Processes that Use Renewable Fuel Inputs ...................................................................... 19	

5. Other Relevant Information ................................................................................................... 19	

F.	Feedstock ................................................................................................................................. 20	

1. Type of Feedstock (No information claimed CBI) ............................................................ 21	

2. Information for New Feedstocks .......................................................................................... 24	

 i. Technical Definition ............................................................................................................. 24 

 a.  Genus and Species (if applicable) ...................................................................................... 25 

 b.  Chemical Composition ....................................................................................................... 25 

 ii. Category of Renewable Biomass ........................................................................................ 25 



 

 ii 

Table	of	Contents	(cont.)	

 iii. Volume of Renewable Fuel Produced from the Feedstock .............................................. 26	

 a. Petitioner Volumes ............................................................................................................. 26	

 b. Market Potential ................................................................................................................ 26 

 iv. Yields .................................................................................................................................. 26 

 a. Petitioner Yields .................................................................................................................. 27	

 b. Global Yields Analysis ......................................................................................................... 29 

 v. Land Use Data ..................................................................................................................... 30	

 a. Petitioner Data ................................................................................................................... 33	

 b. Suitable Growing Conditions .............................................................................................. 34 

 c. Global Land Use Analysis .................................................................................................... 34	

 d. Competing Land Uses ......................................................................................................... 34	

 vi. Market Value ..................................................................................................................... 34 

 vii. Alternative Uses ................................................................................................................ 35	

 a. Description of Alternative Uses .......................................................................................... 35	

 b. Domestic Use and Exports .................................................................................................. 35 

 c. Substitutes and Displacement Ratios ................................................................................. 37	

 d. Information for Livestock Feed ........................................................................................... 37	

 viii. Farm Input Data ............................................................................................................... 38 

 a. Petitioner Data ................................................................................................................... 38	

 b. Average Farm Input by Region ........................................................................................... 38 

	 ix. Mass and Energy Balance Data for Feedstock Pre-Processing ......................................... 39 

 a. Petitioner Feedstock Pre-Processing Data ......................................................................... 39	

 b. Industry-Wide Feedstock Pre-Processing Data .................................................................. 39	

 x. Invasiveness ........................................................................................................................ 39	

 a. Governmental Invasive Species and Noxious Weed Lists .................................................. 41	

 b. Other Information on Potential Invasiveness .................................................................... 41	

 xi. Other Potential Environmental Impacts ........................................................................... 42	

3. Other Relevant Information ................................................................................................... 44	

 i. FASOM Model ...................................................................................................................... 44	

 a. Soil Carbon .......................................................................................................................... 45	

 b. Fuel Use ............................................................................................................................... 52 



 

 iii 

Table	of	Contents	(cont.)	

 c. FASOM Summary ................................................................................................................ 55	

 ii. FAPRI Model ....................................................................................................................... 56	

 a. Direct Farm Energy ............................................................................................................. 56 

 b. Crop Yield ............................................................................................................................ 57 

 c. Regional Suppliers ............................................................................................................... 59 

 iii. Summary ............................................................................................................................ 62	

G.	Coproducts ............................................................................................................................. 64	

1. Technical Description ............................................................................................................... 65 

2. Market Value .............................................................................................................................. 65 

3. Co-Products Used as Livestock Feed .................................................................................... 66 

 i. Animal Market Share and Feed Ratios by Region .............................................................. 66 

 ii. Feed Market Contract Specifications ................................................................................. 68 

 iii. Historical and Projected Feed Prices ................................................................................. 68 

 iv. Data on Maximum Inclusion Rates, Substitutability ........................................................ 68 

 v. Approved Status Documentation ....................................................................................... 68	

H.	 List	of	Attachments .................................................................................................... 69	



 

 1 

B.	 Technical	Justification	
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1. Fuel Pathway Description (No information claimed CBI) 
 
In March 2010, EPA finalized its initial pathways under the Renewable Fuel Standard (RFS) program for 
biodiesel and renewable diesel derived from soybean oil, oil from annual cover crops, algal oil, biogenic 
waste oils/fats/greases, and non-food grade corn oil.1  75 Fed. Reg. 14,670, 14,872 (Mar. 26, 2010) 
(40 C.F.R. §80.1426(f), Table 1) (referred to as the “2010 RFS2 Final Rule”).  At the time, however, 
canola oil was being used as a feedstock for production of biodiesel, including being used for production 
at two of the largest biodiesel plants in the U.S. in Grays Harbor, Washington and Velva, North Dakota.  
Because canola oil is typically considered an alternative to soybean oil, canola industry stakeholders, 
including the U.S. Canola Association (USCA), met with EPA and requested that EPA approve the same 
pathways for canola oil.  See, e.g., id. at 14,796; see also Mem. to EPA from USCA and Canola Biodiesel 
Stakeholders, Apr. 8, 2010 (EPA-HQ-OAR-2010-0133-0050); 75 Fed. Reg. 59,622, 59,624 (Sept. 28, 2010) 
(referencing pathway for biodiesel and renewable diesel from canola oil).  Because of existing plants 
producing biodiesel, the industry, at EPA’s request, provided the information needed to conduct a 
lifecycle analysis.  See, e.g., Mem. to EPA from USCA and Canola Biodiesel Stakeholders, Apr. 8, 2010 and 
(S&T)2 Consultants, Canola LCA Data (2010) (EPA-HQ-OAR-2010-0133-0050).  EPA then conducted a 
lifecycle assessment for biodiesel derived from canola oil, acknowledging that “canola oil has historically 
been used to make biodiesel for domestic use.”  75 Fed. Reg. 43,522, 43,524 (July 26, 2010).  In 
September 2010, EPA finalized a pathway for biodiesel derived from canola oil.  75 Fed. Reg. 59,622 
(Sept. 28, 2010).2  EPA has not yet finalized a pathway for renewable diesel from canola oil. 
 
In this petition, USCA is providing updated information on canola production and processing to support 
a pathway for renewable diesel, jet fuel, and heating oil derived from canola oil using the hydrotreating 
process as biomass-based diesel (D4).  Canola oil is also a viable feedstock for renewable diesel, jet fuel 
and heating oil produced through co-processing with petroleum feedstocks, which would qualify as an 
advanced biofuel (D5).  Naphtha and Liquified Petroleum Gas (LPG) may also be produced as part of 
renewable diesel production and should qualify as an advanced biofuel (D5).  EPA has approved 
hydrotreating as the fuel production process for these fuels for other, similar feedstocks. 
 
2. Process Flow Charts (No information claimed CBI) 
 
EPA has approved a D4 pathway for biodiesel and heating oil produced from canola oil using 
transesterification.  See 40 C.F.R. §80.1426(f), Table 1.  EPA also has approved pathways for renewable 
diesel, heating oil, jet fuel, naphtha and LPG3 derived from the hydrotreating process.  Id.  Although EPA 
has previously assessed the feedstock and production process at issue in this petition, the petition 
includes general process flow charts as follows. 

 

 

 

 

 
1 These pathways have been amended since 2010 to add feedstocks and revise terms. 
2 EPA has since added the term “rapeseed” to the canola oil pathway.  For ease of reference, this petition refers to 
canola oil. 
3 For ease of reference, this petition may refer generally to “renewable diesel.” 
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Renewable Diesel Production 

 
Source:  EPA, Renewable Fuel Standard Program (RFS2) Regulatory Impact Analysis at 126 (2010). 

 
 
EPA has explained: “Renewable diesel can be produced either at a stand-alone facility or within the 
boundaries of an existing petroleum refinery.  For the stand-alone facility, feedstock is brought in and 
finished fuel is transported out to market.  …  For production within the boundaries of a refinery, the 
feed material may either be processed in a segregated unit (new or revamped), or co-processed with 
petroleum in an existing unit.  In any case, the feedstock will require pre-treatment in a unit that 
removes contaminates such as sulfur, nitrogen, and trace metals that may poison hydrotreating 
catalysts.”  EPA, Renewable Fuel Standard Program (RFS2) Regulatory Impact Analysis at 126. 
 
 

 
Source:  UOP, Opportunities for Biorenewables in Oil Refineries: Final Technical Report 
Submitted to U.S. Department of Energy (2005) (EPA-HQ-OAR-2010-0133-0022). 
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3. Comparison to Previously Evaluated Pathways (No information claimed CBI) 
 
As noted, EPA has approved several pathways for renewable diesel produced using a hydrotreating 
production process.  40 C.F.R. §80.1426(f), Table 1.  EPA recently approved grain sorghum oil as a 
feedstock for these fuels.  83 Fed. Reg. 37,735 (Aug. 2, 2018).  For purposes of the production 
process, this petition generally seeks to rely on the data and approach used by EPA for the 
hydrotreating process for the grain sorghum oil pathway.  For grain sorghum oil, EPA used the same 
data and approach for production of renewable diesel, jet fuel, naphtha and LPG via a hydrotreating 
process that it used in the March 2013 Pathways I rule and subsequent facility-specific petitions 
involving hydrotreating processes.  Id. at 37,742.  A spreadsheet of the data used for the grain 
sorghum oil pathway is available at https://www.regulations.gov/document?D=EPA-HQ-OAR-2017-
0655-0090 under the hydrotreating tab (attached as Exhibit 1).   
 
EPA has approved a pathway for biodiesel and heating oil derived from canola oil using the 
transesterification process.  As part of that process, EPA has analyzed the lifecycle greenhouse gas (GHG) 
emissions associated with canola oil production and processing.  This petition provides updated data 
and analyses, which show reduced GHG emissions associated with canola production and processing to 
support approval of advanced biofuel pathways for renewable diesel.  
 
The most significant source of emissions in EPA’s lifecycle GHG analysis for canola biodiesel is associated 
with land use change.  This petition will provide updated yield data and additional support for finding 
emissions associated with indirect land use change (ILUC) for additional gallons of biofuels from canola 
oil will not be significant and, in any event, would be lower than the emissions used by EPA for the 
canola biodiesel pathway.4  

Intensification has played a larger role in canola production than was accounted for 2010, and yields are 
higher in most regions.  In the United States and in Canada, additional canola is available through 
reduction of summer fallow lands.  Higher yield means less land is required and the forecast 
international land use emissions would be lower.  In short, increased production of canola can occur 
without land use change.   
 

 
4 See Farzad Taheripour and Wallace E. Tyner, US biofuel production and policy: implications for land use changes in 
Malaysia and Indonesia, Biotechnol. Biofuels (2020) 13:11, available at 
https://biotechnologyforbiofuels.biomedcentral.com/track/pdf/10.1186/s13068-020-1650-1 (Studies “concluded 
that the estimated ILUC emissions have declined over time due to model improvements, using more realistic and 
updated data, and tuning models to actual observations.”).  
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The petition also identifies adjustments that should be made to the emissions results determined based 
on the modelling in 2010, which show that EPA’s original assessment for canola biodiesel substantially 
overestimated potential emissions associated with canola production.  The 2010 RFS2 Final Rule 
established reference and control cases to assess the impacts of an increase in renewable fuel volume 
from business-as-usual.  For the canola biodiesel assessment, EPA “determined that an incremental 
impact of an increase of 200 million gallons of biodiesel from canola per year in 2022 was an appropriate 
volume to model.  This assumed a 2022 reference case of zero canola oil biodiesel volume and a 2022 
control case of 200 million gallons canola oil biodiesel volume.”  75 Fed. Reg. at 59,624.  Using this 
estimated increase, EPA’s prior lifecycle GHG emissions analysis for canola oil was based on two main 
models – the FASOM and FAPRI models.  The FASOM model was used to assess domestic GHG emissions 
while the FAPRI model considered international GHG emissions.  The canola industry previously 
identified several concerns with EPA’s modeling results for canola oil.5  
 
Regarding the FASOM modelling, this petition focuses on two aspects of EPA’s earlier results for canola 
oil, as further explained in Section F.3.i. below: 

1) Soil carbon loss, whereas corn and soybeans showed a soil carbon gain; 

2) Direct fuel consumption for crop production is an order of magnitude too high.  

When considering the FAPRI modelling, the world has evolved differently with respect to canola than 
the models forecast of what 2022 would look like.  As further explained in Section F.3.ii., this evidence 
indicates that there are lower emissions associated with canola production, based on the considerations 
in the FAPRI model, in three key areas that would support a finding that the 50% GHG reduction 
requirement is met for renewable diesel from canola oil: 

1) Direct energy use for crop production; 

2) Higher canola yields have been experienced in all key canola growing regions; and 

3) India, which was identified as a significant contributor to satisfying the increased 
demand for canola oil for biofuels and a significant sources of land use emissions in 
EPA’s analysis for canola biodiesel, is not a participant in the relevant world markets. 

Adjusting for these discrepancies and new information indicates that canola oil renewable diesel would 
provide greater than 50% reduction in GHG emissions compared to baseline diesel fuel.  It is also 
important to note that EPA’s baseline for diesel fuel may also be low, but, in any event, while the statute 
defines the baseline to refer to 2005 diesel fuel, emissions from petroleum-based fuels are increasing 
based on the mix of crude oil used today.6  A comparison of EPA’s prior analysis for canola biodiesel and 
the analysis based on adjustments is provided as Exhibit 2.  Applying these adjustments to canola 
renewable diesel shows a GHG reduction of 79% using EPA’s 2005 diesel fuel baseline, which is further 
described in Section F.3.  This is still conservative and significantly above the 50% reduction threshold. 
 

 
5 See USCA Comments, Aug. 25, 2010 and (S&T)2 Consultants, Comments on EPA Canola Biodiesel LCA 
Determination, Aug. 5, 2010 (EPA-HQ-OAR-2010-0133-0083). 
6 See, e.g., Life Cycle Associates, GHG Emissions Reductions due to the RFS2: A 2018 Update, at 1-2 (2019), 
https://ethanolrfa.org/wp-content/uploads/2019/02/LCARFSGHGUpdatefinal.pdf.  
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4. Commercial Viability 
 
Canola-based biofuels are proven to work and are already delivering tangible emissions reductions now 
in Canada, the United States, and the European Union.  Canola seeds contain a higher percentage of oil 
(40-45%), which has better cold weather properties than other oilseeds.  As a result of these properties, 
canola oil is a proven feedstock for biodiesel production.  Canola oil has been a major feedstock at large-
scale biodiesel facilities, including the REG Grays Harbor, WA and ADM Velva, ND plants.   
 
Generally, renewable diesel is produced from the same lipid feedstocks as biodiesel.  There are several 
renewable diesel facilities already in operation in the United States, including: 
 

• Diamond Green Diesel – Norco, Louisiana 
o 275 million gallons capacity (undergoing expansion to increase capacity to 675 million 

gallons targeted for 2021) 
• Renewable Energy Group – Geismer, Louisiana 

o 75 million gallons capacity 
• Sinclair Wyoming Refining Co. – Sinclair, Wyoming 

o Dedicated renewable diesel production at refinery 
o 110 million gallon/year capacity 

 
Petroleum refiners have increasingly expressed interest in renewable diesel.  Refineries using renewable 
feedstocks include:  (a) BP – Blaine, Washington; (b) Kern Oil – Bakersfield, California; and (c) Marathon 
– Dickinson, North Dakota.  Co-processing with canola oil does not affect desulfurization, produces 
intermediate fuel fractions with less aromatics, and improves cetane number.7 
 
Plans for additional U.S. renewable diesel plants have been announced, including, but not limited to: 
 

• Marathon Petroleum - Dickinson, North Dakota:  Plans to convert petroleum refinery into a 
12,000 barrels per calendar day, 100% renewable diesel facility by December 2020;8 

• Ryze Renewables (with Phillips 66) – Reno and Las Vegas, Nevada: Two renewable diesel 
facilities with combined capacity of 11,000 barrels day by early 2020.9 

• Diamond Green Diesel – Port Arthur, Texas:  Announced review of 400-million-gallon renewable 
diesel plant with goal to begin construction in 2021;10  

 
7 Jinwen Chen, et al., Experimental study on co-hydroprocessing canola oil and heavy vacuum gas oil blends, 
Energy & Fuels 27.6 (2013): 3306-3315, cited in CARB, Co-processing of Low Carbon Feedstocks in Petroleum 
Refineries, Draft Discussion Paper (2017). 
8 Marathon Petroleum Co., Dickinson Refinery, 
https://www.marathonpetroleum.com/Operations/Refining/Dickinson-Refinery/.  
9 Ryze Renewables partners with Phillips 66 to build next-gen renewable diesel fuel plants in Nevada, August 27, 
2018, https://investor.phillips66.com/financial-information/news-releases/news-release-details/2018/Ryze-
Renewables-partners-with-Phillips-66-to-build-next-gen-renewable-diesel-fuel-plants-in-Nevada/default.aspx. 
10 Valero Energy Corp., Diamond Green Diesel Evaluating New Plant in Port Arthur, Texas to Expand Production up 
to 1.1 Billion Gallons Annually, Sept. 9, 2019, https://www.globenewswire.com/news-
release/2019/09/09/1912700/0/en/Diamond-Green-Diesel-Evaluating-New-Plant-in-Port-Arthur-Texas-to-Expand-
Production-up-to-1-1-Billion-Gallons-Annually.html. 
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• HollyFrontier – Artesia, New Mexico:  Announced plans to construct a renewable diesel unit that 
will have a production capacity of approximately 125 million gallons a year, which is expected to 
be completed in the first quarter of 2022;11 and 

• NEXT – Port Westward, Oregon:  Announced construction on 37,500-barrel per day renewable 
diesel plant to begin construction in late 2020 with commercial operations to start in 2022.12 

 
These renewable diesel facilities are multi-feedstock facilities.  Diversifying available feedstocks can help 
control costs by spreading risk of price volatility.  Making canola oil an eligible RFS feedstock can also 
create cost-efficiencies for plants in proximity to canola growing areas.  
 
Local incentives are also helping to drive renewable diesel production.  Ethanol and renewable diesel 
have generated the most credits under California Low Carbon Fuel Standard (LCFS).13  GTAP-modeling 
shows lower ILUC for canola oil than soybean oil.14  Increasing demand for renewable diesel is expected 
in the Pacific Northwest as states implement similar LCFS programs (e.g., Oregon Clean Fuels Program).   
 
In short, canola oil is a proven feedstock that can be used at commercial-scale production of biofuels.  
Renewable diesel facilities are existing with several planned and expected large-scale facilities to be in 
operation within a few years.  Several of these facilities are located near canola production areas, which 
may be further supported by regional or local incentives.15  Canola oil also presents advantages over 
other feedstocks, such as better cold weather properties. 
 
5. Renewable Fuel Production Volumes (Historic and Projected) 
 
Although canola oil has been tested and is being considered for use in renewable diesel production, it is 
not currently eligible to generate an advanced biofuel Renewable Identification Number (RIN) under the 
RFS program and is not being used in commercial production of renewable diesel.  This petition seeks to 
place canola oil on a similar footing as other feedstocks, such as soybean oil, which would provide an 
alternative feedstock for renewable diesel plants.  We would anticipate that canola oil derived 
renewable diesel would have the same equivalence values EPA has already set for renewable diesel. 
 

 
11 HollyFrontier Corporation Press Release, HollyFrontier Corporation Announces New Growth Opportunity and 
Shareholder Return Initiatives, Nov. 18, 2019, http://investor.hollyfrontier.com/news-releases/news-release-
details/hollyfrontier-corporation-announces-new-growth-opportunity-and. 
12 Anna Del Salvio, NEXT's biofuel production facility scheduled to open at Port Westward in 2022, Columbia County 
Spotlight, Jan. 3, 2020, https://pamplinmedia.com/scs/83-news/447217-363355-year-in-review-biofuel-facility-
closer-to-construction.  
13 See California Air Resources Board, Data Dashboard:  Alternative Fuel Volumes and Credit Generation, 
https://ww3.arb.ca.gov/fuels/lcfs/dashboard/dashboard.htm (last reviewed Feb. 12, 2020).  Obligated parties are 
increasingly looking at fuels that can meet both state and federal biofuel requirements.  “The credits generated by 
renewable diesel producers have some of the lowest carbon intensities of any of the LCFS-approved liquid fuel 
pathways.”  U.S. Energy Information Administration (EIA), Renewable diesel is increasingly used to meet 
California’s Low Carbon Fuel Standard, Nov. 13, 2018, https://www.eia.gov/todayinenergy/detail.php?id=37472.  
14 Farzad Taheripour and Wallace E Tyner, Substitution in vegetable oil consumption: Implications for estimating 
biofuels induced land use changes (2018).  
15 See, e.g., Mary Beth Lang, Washington State Department of Agriculture, Oilseeds and Biofuels in Washington 
State (Jan. 2017), available at http://css.wsu.edu/oilseeds/files/2017/03/WOCS-Lang-2017-Presentation-Handout-
1.pdf.  
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There is an increasing and inelastic canola oil demand for food use.  Soybean oil and tallow are currently 
preferred feedstocks for renewable diesel production for their lower price and wider availability (and 
their approved pathways under the RFS), and canola oil would serve as an alternative feedstock based 
on favorable market conditions.  Thus, projections of canola renewable diesel production are largely 
dependent upon vegetable oil market dynamics and other global economic variables. 
 
The RFS generally sets the market for biomass-based diesel.  Under the RFS, canola oil is currently used 
for biodiesel production.  Based on EPA EMTS public data (as of February 10, 2020), canola oil has been 
used to produce 5-13% of biodiesel and 4-11% of biomass-based diesel (D4 RINs) under the RFS program 
since 2011.16  This is shown in the following tables.  A significant portion of this production is likely to 
stem from the REG Grays Harbor and ADM Velva biodiesel plants. 
 

Canola Biodiesel Production Reported Under EMTS (as % of Total Biodiesel) 
 

RIN Year RINs Gallons Total Biodiesel 
(gallons) % Biodiesel 

2011 86,470,801 57,647,201 1,081,549,902 5% 
2012 137,731,857 91,821,238 1,057,176,449 9% 
2013 117,730,475 78,486,983 1,571,180,819 5% 
2014 295,161,783 196,774,522 1,488,723,198 13% 
2015 241,856,001 161,237,334 1,589,937,580 10% 
2016 433,432,043 288,954,695 2,307,275,437 13% 
2017 293,115,529 195,410,353 2,050,164,384 10% 
2018 255,949,507 170,633,005 2,030,594,071 8% 
2019 290,804,958 193,869,972 1,891,845,182 10% 

 

 
16 We believe most of the canola biodiesel production occurs in the United States.  EIA found that canola 
represented 9% of the feedstocks used for making biodiesel in the United States in 2018.  EIA, Biofuels Explained:  
Biodiesel, https://www.eia.gov/energyexplained/biofuels/biodiesel.php (last updated Sept. 24, 2019). 
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Canola Biodiesel Production Reported Under EMTS (as % of Total D4 Gallons) 
 

RIN Year RINs Gallons Total Biomass-based 
Diesel (D4) (gallons) % D4 Gallons 

2011 86,470,801 57,647,201 1,122,699,193 5% 
2012 137,731,857 91,821,238 1,146,899,177 8% 
2013 117,730,475 78,486,983 1,794,304,869 4% 
2014 295,161,783 196,774,522 1,763,434,468 11% 
2015 241,856,001 161,237,334 1,823,117,873 9% 
2016 433,432,043 288,954,695 2,617,187,047 11% 
2017 293,115,529 195,410,353 2,505,344,787 8% 
2018 255,949,507 170,633,005 2,517,304,692 7% 
2019 290,804,958 193,869,972 2,654,822,826 7% 

 
EPA has not yet set the biomass-based diesel volume for 2022, but EPA has finalized a biomass-based 
diesel volume of 2.43 billion gallons for 2021.  Based on the current trend, canola oil may represent 
approximately 100-270 million gallons of biofuel production in 2022. 
 
Another potential benchmark is estimated production of renewable diesel in areas near canola growing 
regions.  Canola oil may serve as a cost-effective alternative feedstock for these facilities.  Renewable 
diesel production facilities that may be online by 2022 are listed above and total approximately 2 billion 
gallons in capacity.  Although it may provide some cost-efficiencies, we are not aware that any of these 
plants are considering canola oil as the only feedstock source.  Considering the percentage of canola oil 
used for biodiesel production, this would result in approximately 100-265 million gallons of renewable 
diesel from canola oil in 2022 if these plants are constructed and operating at full capacity. 
 
These ranges are consistent with the volume modelled by EPA for canola biodiesel. 
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C.	 Organization	Information	
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1. Organization Description 
 
The U.S. Canola Association (USCA) works to support and advance U.S. canola production, marketing, 
processing and use through government and industry relations.  USCA is the only U.S. agricultural 
organization representing all industry segments, including farmers, processors, food manufacturers, 
exporters, seed companies, and crop protection companies.  Since it was first established in 1989, the 
association has helped domestic canola acreage grow from virtually zero to about 2 million.  The USCA is 
headquartered in Washington, D.C., and it is overseen by a board of directors that represents all 
industry segments, including 10 growers from four regions and up to 15 industry representatives. 
 
USCA also works with other stakeholders along the entire supply chain for renewable fuel production, 
distribution and use.  USCA has partnered with the Canola Council of Canada (Canola Council) and the 
Canadian Oilseed Processors Association (COPA), which have provided assistance in preparation of this 
petition.  Renewable diesel producers and refiners have inquired into the potential for canola oil to be a 
feedstock for renewable diesel.  Together, USCA, the Canola Council and COPA have reached out to 
other stakeholders, who have expressed support for a pathway for canola-derived renewable diesel, 
including Marathon, REG, Diamond Green (a joint venture with Valero), and HollyFrontier. 
 
2. Responsible Corporate Officer 
 
Pat Murphy 
President 
U.S. Canola Association 
600 Pennsylvania Ave. SE, Suite 320 
Washington, DC 20003 
202-969-8113 
pdfarm@srt.com 
 

	 	



 

 13 

D.	 Fuel	Type	
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1. Technical Description 
 
Renewable diesel is chemically similar to petroleum diesel and meets the same ASTM specification.  
Renewable diesel is a drop-in replacement to petroleum diesel.  It also blends extremely well with 
biodiesel.   
 
Also called “biojet” or aviation biofuel, renewable jet fuel is a biomass-derived fuel that can be used 
interchangeably with petroleum-based aviation fuel. 
 
Heating oil is a distillate fuel sold mainly for use in boilers, furnaces, and water heaters. 
 
Renewable naphtha is a 100 percent hydrocarbon renewable gasoline blendstock and is a co-product 
from the production of renewable diesel.  
 
Renewable LPG is chemically similar to conventional LPG and can be blended and used in equipment 
suitable for use with LPG.  It can also be produced as a co-product from the production of renewable 
diesel. 
 
2. Information for New Fuel Types 
 
N/A - EPA has previously evaluated the GHG emissions associated with all of the fuel types in this 
petition. 
 
3. Other Relevant Information 
 
EPA has indicated that it can prioritize petitions based on the following criteria: 
 

• Ability to contribute to the cellulosic biofuel mandate; 
• Potential for reducing GHG emissions on a per gallon basis, for example by using feedstocks that 

likely do not have significant indirect land use change emissions; 
• Ability to contribute to near-term increases in renewable fuel use.17 

 
In particular, the third criterion includes “consideration of the ability of the intended biofuel product to 
be readily incorporated into the existing fuel distribution network.”18  “[D]rop-in biofuels would be 
prioritized under this criterion.”19  Further prioritization may be based on closeness to 
commercialization. 
 
In addition to the delay in establishing a renewable diesel pathway for canola oil compared to biodiesel, 
each of these criteria support prioritizing this petition. 
 

 
17 EPA, Renewable Fuel Standard Program: Renewable Fuel Petition Review Process, 
https://www.epa.gov/renewable-fuel-standard-program/renewable-fuel-petition-review-process (last updated 
Aug. 16, 2016). 
18 Id. 
19 Id. 
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First, although canola oil is not a cellulosic feedstock, it is an ideal feedstock for co-processing, which 
may support making appropriate investments at refineries to move toward co-processing.  This could 
lead the way toward use of cellulosic feedstocks. 
 
Second, there would not be significant indirect land use change emissions associated with use of canola 
oil for renewable diesel.  As explained above in Section B.5., canola oil is an alternative feedstock to 
soybean oil.  Only under appropriate market circumstances would canola oil be used.  Where the RFS 
basically sets the market for biomass-based diesel, we would anticipate a similar amount of biofuel be 
produced from canola oil whether it be biodiesel or renewable diesel.  Moreover, as further explained in 
Section F.2.v., additional canola oil production that may be used for biofuel production will come from 
the United States and Canada through increased yields, intensification and through reduction of 
summer fallow as part of a crop rotation.  This is similar to EPA’s findings for camelina oil.   
 
Like camelina, canola requires the use of little to no tillage and has a relatively short growing season.  
78 Fed. Reg. 14,190, 14,192 (Mar. 5, 2013).  Although EPA notes that camelina is more likely to be grown 
on marginal lands, like canola, it can be grown either as a spring annual or in the winter in milder 
climates.  Id.  As EPA further found for camelina, any additional canola crops are “expected to be 
primarily planted in the U.S. as a rotation crop on acres that would otherwise remain fallow.”  Id. at 
14,192-14,193.  While canola is a commercial crop and canola oil has other uses, historical data shows 
cropland in the United States and Canada has not increased since 2007, when the Energy Independence 
and Security Act was enacted.  As EPA found, “[r]ecent research indicates that introducing cool season 
oilseed crops such as camelina can provide benefits by reducing soil erosion, increasing soil organic 
matter, and disrupting pest cycles.”  Id. at 14,193.20  It should also be noted that canola has an even 
higher percentage of oil (40-45%) than camelina (36%).  Id. at 14,197. 
 
It is also important to note that, while EPA must consider a 2005 diesel fuel baseline in its lifecycle 
assessment, emissions from petroleum-based fuels are increasing based on the mix of crude oil used 
today.21  Approval of canola oil for renewable diesel would further diversify this country’s energy supply, 
which promotes energy security. 
 

 
20 See also Richard E. Engel, et al., Soil Organic Carbon Changes to Increasing Cropping Intensity and No-Till in a 
Semiarid Climate, Soil Sci. Soc. Am. J. 81:404-413 (2017) (finding annual cropping with no-till management resulted 
in greater SOC mass (0–30 cm) than fallow-wheat systems). 
21 See, e.g., Life Cycle Associates, GHG Emissions Reductions due to the RFS2: A 2018 Update, at 1-2 (2019), 
https://ethanolrfa.org/wp-content/uploads/2019/02/LCARFSGHGUpdatefinal.pdf.  
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Third, renewable diesel is considered a “drop-in” fuel, because it has similar hydrocarbons as petroleum-
based diesel.22  This means renewable diesel can be used in most diesel engines and in existing 
infrastructure without modifications.  In other words, using renewable diesel requires no changes to 
shipping, handling and storing practices.  It can be blended with petroleum diesel, as well as biodiesel, at 
varying concentrations based on economics or other factors.  Further, renewable diesel provides 
additional benefits.  It has higher cetane levels,23 which indicates quicker and more complete ignition of 
the fuel, which improves efficiency, reduces emissions and allows for easier starting and smoother 
running.  Renewable diesel also has reduced aromatic hydrocarbon content, and this reduction will likely 
reduce the overall toxic impacts of leaking or spilled fuel.  Compared to ultra-low sulfur diesel, 
renewable diesel reduces total hydrocarbons, particulate matter, carbon monoxide, nitrogen oxides, 
and toxic air emissions.24 
 
As described above, commercial production of renewable diesel is already occurring, and there are 
several new, large-scale plants under construction or in development, which are estimated to be in 
operation in 2020 and by 2022.  Several of these plants are located in or near canola growing regions, 
which may provide additional cost-efficiencies, which would, thereby, reduce overall compliance costs.  
As further explained above, several state programs provide added incentives for renewable diesel 
production.  In addition, New York City recently did a study that also found “there is potential for using 
renewable diesel and renewable diesel blends as heating fuels for buildings, and that doing so would 
bring significant emission reductions that would help NYC achieve its 80X50 emission goal.”25  
 
Finally, as noted above, EPA has considered canola oil as a feedstock since 2010.  It has not yet acted on 
a renewable diesel pathway in almost ten years.  In the meantime, several renewable diesel facilities 
have been constructed and more are on the way, which could more efficiently utilize canola oil as a 
feedstock. 
 
	 	

 
22 See, e.g., State of California Air Resources Board and State Water Resources Control Board, Renewable Diesel 
Should Be Treated the Same as Conventional Diesel, July 31, 2013, available at 
https://ww2.arb.ca.gov/sites/default/files/2018-08/Renewable_Diesel_Joint_Statement_7-31-13.pdf (“We 
consider renewable diesel to be a ‘drop in’ fuel that can be blended with conventional CARB diesel in any amount 
and used with existing infrastructure and diesel engines.”). 
23 See, e.g., California Environmental Protection Agency, Staff Report:  Multimedia Evaluation of Renewable Diesel, 
Final Tier I Report at A14-A15 (2015), available at https://ww2.arb.ca.gov/sites/default/files/2018-
08/Renewable_Diesel_Multimedia_Evaluation_5-21-15.pdf; REG Renewable Diesel Fact Sheet (Mar. 2019), 
available at https://www.regi.com/docs/default-source/factsheets/reg-
19029_rd_factsheet_2019updates.pdf?sfvrsn=ac183c01_2.  
24 See California Environmental Protection Agency, Staff Report:  Multimedia Evaluation of Renewable Diesel, at 18-
19 (2015), available at https://ww2.arb.ca.gov/sites/default/files/2018-
08/Renewable_Diesel_Multimedia_Evaluation_5-21-15.pdf; REG, REG Renewable Diesel – Petroleum Diesel’s 
Cleaner Alternative, https://www.regi.com/products/transportation-fuels/renewable-diesel (last visited Feb. 16, 
2020). 
25 NYC DCAS, Renewable Diesel (RD) as a Heating Oil Option for New York City Buildings, at vii (2019), available at 
https://www1.nyc.gov/assets/dcas/downloads/pdf/fleet/NYC-Fleet-Report-on-Renewable-Diesel-in-Heating-9-30-
2019.pdf.  
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E.	 Production	Process	
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1. Type of Production Process 
 
The biofuel production process technology listed for consideration in this petition has been previously 
evaluated by EPA.   
 
As EPA has explained:  “The renewable diesel production process converts vegetable oils and animal fats 
into diesel fuel using thermal depolymerization, which is similar to hydrotreating used in petroleum 
refining to remove sulfur.  The process uses hydrogen and catalyst to remove oxygen from the 
triglyceride molecules in the feedstocks oils via a decarboxylation and hydro-oxygenation reaction, 
yielding some light petroleum products and water as co-products.  The reactions can also saturate the 
olefin bonds in the feedstock oils, converting them to paraffins; additional steps can also be taken to 
isomerize a portion of the paraffins to create fuels with varying properties.”  EPA, Renewable Fuel 
Standard Program (RFS2) Regulatory Impact Analysis at 125.  “The yield of these reactions to the 
primary product (diesel) depends on the process conditions, as some of the carbon backbone of the oils 
can be cracked to naphtha and lighter products with higher severity.”  Id.  In the 2010 RFS2 Final Rule’s 
Regulatory Impact Analysis, EPA assumed approximately 90% yield to diesel, with the remainder split 
between light fuel gas and naphtha.  Id.  “The March 2013 Pathways I rule evaluated two hydrotreating 
configurations: One optimized for renewable diesel production and one optimized for jet fuel 
production.”  83 Fed. Reg. at 37,742. 
 
2. Mass and Energy Balances 
 
The biofuel production process technology listed for consideration in this petition has been previously 
evaluated by EPA.  For purposes of the production process, this petition generally seeks to rely on the 
data and approach used by EPA for the hydrotreating process for the grain sorghum oil pathway.  For 
grain sorghum oil, EPA used the same data and approach for production of renewable diesel, jet fuel, 
naphtha and LPG via a hydrotreating process that it used in the March 2013 Pathways I rule and 
subsequent facility-specific petitions involving hydrotreating processes.  83 Fed. Reg. at 37,742. 
 
3. Historical Process Data 
 
The biofuel production process technology listed for consideration in this petition has been previously 
evaluated by EPA.  For purposes of the production process, this petition generally seeks to rely on the 
data and approach used by EPA for the hydrotreating process for the grain sorghum oil pathway.  For 
grain sorghum oil, EPA used the same data and approach for production of renewable diesel, jet fuel, 
naphtha and LPG via a hydrotreating process that it used in the March 2013 Pathways I rule and 
subsequent facility-specific petitions involving hydrotreating processes.  83 Fed. Reg. at 37,742. 
 
4. Information for New Production Processes 
 
N/A – EPA has previously evaluated the GHG emissions associated with all of the production processes 
in this petition.  The production process in the proposed pathway does not hinge on consideration of 
energy saving technologies or other process improvements that EPA did not consider in its previous 
analysis. 
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i.  Energy Saving Technologies or Other Process Improvements 
 
N/A  
 

ii.  Request for Special Provisions 
 
N/A  
 

iii.  Processes that Use Renewable Fuel Inputs 
 
N/A – The fuel from the proposed pathway is not produced from a chemical conversion process that 
uses a feedstock which itself was a renewable fuel produced by another party, although the canola oil is 
typically crushed and may be refined at separate feedstock processing facilities.   
 
5. Other Relevant Information 
 
N/A 
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F.	 Feedstock	
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1. Type of Feedstock (No information claimed CBI) 
 
The 2010 RFS2 Final Rule’s Regulatory Impact Analysis (at 62) states that “Canola is a type of rapeseed 
that has been bred to produce edible oil with low levels of erucic acid and meal with low levels of toxins, 
allowing it to be used for livestock feed.”  The oil content of the canola seeds is approximately 40-45%.  
Although canola oil is mostly used as an edible oil, canola oil is used for biodiesel production already and 
can be used for renewable diesel production. 
 
Canola is an ideal feedstock for biofuel production because it provides benefits as a rotational crop and 
promotes sustainable agriculture practices.  Canola was developed in Canada but is grown in the United 
States.  It can be grown as a spring or winter crop, although most of canola grown in North America is 
spring canola.   
 
As with biodiesel production, the main sources of canola oil for renewable diesel production under the 
RFS program will likely be the Northern United States and Western Canada.  The U.S. canola area is 
shown in the following figure. 
 

 
Source: 2017 U.S. Census of Agriculture. 

 
U.S. canola harvested area by state is shown in the following table.  About 85% of the production is in 
North Dakota, 5% is in Montana and the remainder is distributed over other states.26  The harvested 
area has doubled since 2008. 

 
26 Other states have found canola to be a viable winter crop, such as California.  See Ann Filmer, Cultivating Cool-
for-Cash-Crops, U.C. Davis, Apr. 3, 2017, https://www.plantsciences.ucdavis.edu/news/cultivating-cool-cash-crops.   
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U.S. Canola Area 

 North 
Dakota Montana Minnesota Idaho Kansas Oklahoma Oregon Other Total 

 Harvested area. Acres 
2000 1,250,000 58,000 125,000     123,000 1,556,000 
2001 1,285,000 49,500 75,000     95,000 1,504,500 
2002 1,160,000 34,500 50,000     71,000 1,315,500 
2003 960,000 27,000 56,000     52,000 1,095,000 
2004 750,000 15,000 32,000     46,000 843,000 
2005 1,015,000 16,500 38,000     44,500 1,114,000 
2006 935,000 9,800 27,000     49,200 1,021,000 
2007 1,070,000 8,100 30,000     47,400 1,155,500 
2008 895,000 7,400 22,000     64,600 989,000 
2009 725,000 6,500 12,500 14,500  31,000 4,400 14,100 808,000 
2010 1,270,000 17,100 45,000 18,400  56,000 5,700 18,500 1,430,700 
2011 850,000 30,500 28,000 18,500  75,000 4,900 15,900 1,022,800 
2012 1,455,000 49,500 29,500 36,500  105,000 6,900 21,000 1,703,400 
2013 915,000 69,000 16,500 43,000  149,000 12,100 23,900 1,228,500 
2014 1,190,000 61,000 14,500 34,000  155,000 10,000 45,200 1,509,700 
2015 1,400,000 77,000 21,500 27,000  115,000 1,800 37,200 1,679,500 
2016 1,450,000 60,000 27,500 20,500 24,000 70,000 3,700  1,655,700 
2017 1,560,000 137,000 34,500 22,300 47,000 140,000 7,200  1,948,000 
2018 1,580,000 116,000 45,000 42,000 35,000 53,000 4,500 67,000 1,942,500 
2019 1,690,000 115,000 57,000  25,000 28,000  71,000 1,986,000 

Source: USDA National Agriculture Statistics Service 
 
U.S. canola production by state is shown in the following table.  U.S. canola production has increased 
150% since 2008. 
 

U.S. Canola Production 

 North 
Dakota Montana Minnesota Idaho Kansas Oklahoma Oregon Other Total 

 Production, tons 
2000 825,000 27,840 92,500 0 0 0 0 81,655 1,026,995 
2001 899,500 22,523 44,250 0 0 0 0 55,508 1,021,780 
2002 701,800 15,525 22,250 0 0 0 0 42,660 782,235 
2003 676,800 12,690 50,960 0 0 0 0 28,365 768,815 
2004 611,250 11,925 24,000 0 0 0 0 34,515 681,690 
2005 730,800 10,643 15,580 0 0 0 0 33,470 790,493 
2006 640,475 5,488 17,955 0 0 0 0 33,238 697,156 
2007 658,050 4,820 19,200 0 0 0 0 33,298 715,367 
2008 653,350 7,067 17,600 0 0 0 0 44,515 722,532 
2009 667,000 5,395 10,625 12,325 0 19,375 5,610 12,060 732,390 
2010 1,092,200 14,792 34,425 16,560 0 43,400 6,983 15,455 1,223,814 
2011 637,500 20,893 19,600 19,425 0 37,500 7,473 11,925 754,315 
2012 1,003,950 29,700 21,683 32,850 0 69,825 7,073 17,675 1,182,755 
2013 832,650 53,130 16,088 39,775 0 100,575 9,680 19,030 1,070,928 
2014 1,071,000 42,090 11,963 31,450 0 44,175 7,500 16,920 1,225,098 
2015 1,246,000 46,970 20,210 20,250 0 63,250 1,620 21,285 1,419,585 
2016 1,334,000 50,100 23,375 22,550 23,280 50,750 4,440 0 1,508,495 
2017 1,248,000 58,910 35,880 18,955 31,020 84,000 5,580 0 1,482,345 
2018 1,548,400 64,960 46,350 44,100 16,800 23,320 3,825 0 1,747,755 
2019 1,605,500 105,125 52,185 0 12,330 14,805 0 0 1,789,945 

Source: USDA National Agriculture Statistics Service 
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In Canada, most of the canola is grown in the three prairie provinces of Manitoba, Saskatchewan, and 
Alberta.  Nearly all canola grown in Canada is spring canola, with winter canola accounting for less than 
1 percent of total production on average.  Small volumes of winter canola are grown in Ontario and the 
southernmost reaches of Quebec.  “Interest in winter canola has grown over the last two years as 
producers have managed to improve winter survival rates.”27 
 

 
 

 

 
27 USDA Foreign Agriculture Service, Canada Oilseeds and Products Annual 2019, GAIN Report, at 6, March 2019, 
https://apps.fas.usda.gov/newgainapi/api/report/downloadreportbyfilename?filename=Oilseeds%20and%20Prod
ucts%20Annual_Ottawa_Canada_3-12-2019.pdf.  
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The production areas in Canada are shown in the following table. The primary growth in the production 
has occurred in Saskatchewan and Alberta, the primary Provinces that historically practiced summer 
fallow. 
 

Canadian Canola Area 

 Ontario Manitoba Saskatchewan Alberta  BC Canada 
 Acres 
2000 45.0 2,310.0 5,860.0 3,700.0 80.0 12,007.4 
2001 35.0 1,880.0 4,700.0 2,670.0 60.0 9,353.4 
2002 60.0 2,150.0 4,200.0 2,500.0 40.0 8,964.8 
2003 50.0 2,490.0 5,650.0 3,300.0 70.0 11,587.2 
2004 55.0 2,500.0 5,600.0 3,775.0 62.0 12,026.6 
2005 44.0 2,160.0 6,225.0 4,250.0 75.0 12,788.6 
2006 15.0 2,475.0 5,900.0 4,480.0 60.0 12,943.8 
2007 48.0 3,035.0 7,475.0 5,000.0 70.0 15,649.0 
2008 55.0 3,080.0 7,650.0 5,170.0 50.0 16,052.0 
2009 50.0 3,200.0 7,850.0 4,900.0 72.0 16,101.7 
2010 80.0 3,110.0 8,125.0 5,500.0 100.0 16,945.9 
2011 88.0 2,720.0 9,850.0 5,970.0 85.0 18,753.8 
2012 74.0 3,550.0 11,400.0 6,550.0 120.0 21,743.8 
2013 60.0 3,175.0 10,600.0 6,180.0 100.0 20,160.1 
2014 32.0 3,075.0 10,650.0 6,725.0 104.0 20,618.1 
2015 35.0 3,130.0 11,100.0 6,180.0 90.0 20,563.9 
2016 39.0 3,100.0 11,175.0 5,985.0 86.0 20,419.2 
2017 43.0 3,155.0 12,680.0 6,890.0 110.0 22,914.3 
2018 62.4 3,379.1 12,244.0 6,679.2 134.2 22,535.2 
Source: https://www.canolacouncil.org/markets-stats/statistics/harvest-acreage/. 

 
As further described in Section F.2.v., increased canola production in Canada and the United States will 
largely be done on existing fallow land and higher yields .  This provides for sustainable agricultural 
practices, reduced water and fertilizer use, and no till production.   
 
EPA has previously evaluated canola oil as a feedstock for biodiesel. 
 
2. Information for New Feedstocks 
 
EPA has previously evaluated the GHG emissions associated with canola oil production and, thus, this is 
not a new feedstock.  However, this petition provides updated information and data not considered by 
EPA in its prior evaluation.  Although this petition does not address a “new feedstock[],” these updates 
are provided below.  These updates are based on a review by Don O’Connor, (S&T)2 Consultants Inc.  Mr. 
O’Connor is an expert on lifecycle analyses and economic and agriculture models (including FASOM, 
FAPRI, GTAP, etc.) and has long worked with the canola industry and other agricultural products.  
Information provided in this petition are based on his expertise and information obtained from the 
industry.  Additional sources are provided for EPA’s reference. 
 

i.  Technical Definition 
 
EPA has already included “canola/rapeseed oil” as a feedstock in Table 1 to 40 C.F.R. §80.1426(f).  This 
petition does not seek a change in EPA’s treatment of “canola/rapeseed oil” under Table 1. 
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a.   Genus and Species (if applicable) 
 
EPA has already included “canola/rapeseed oil” as a feedstock in Table 1 to 40 C.F.R. §80.1426(f).  This 
petition does not relate to a specific genus, species, subspecies, and/or strain within a larger group.   
 

b.   Chemical Composition 
 
EPA has already included “canola/rapeseed oil” as a feedstock in Table 1 to 40 C.F.R. §80.1426(f).  This 
petition does not seek a change in EPA’s treatment of “canola/rapeseed oil” under Table 1. 
 
Crude canola oil is produced from crushing of canola seed, which typically occurs at a different facility 
from the biofuel production plant.  The crude canola oil also may undergo some level of refining prior to 
being used at the biofuel production plant, such as degumming.28  EPA’s canola oil biodiesel pathway 
properly does not distinguish crude vegetable oils from refined vegetable oils, and emissions associated 
with any pre-treatment of feedstocks are already incorporated into EPA’s modeling.   
 
The average composition of canola as provided by 184 samples submitted to Dairy One between 2000 
and 2019 is shown in the following table. 
 

Canola Seed Composition 

Parameter Value 
Dry matter, % 94.4 
Protein, % dry 24.6 
Phosphorus, % dry 0.73  
Potassium, % dry  0.90  

Source: https://dairyone.com/services/forage-laboratory-services/feed-composition-library/interactive-feed-
composition-libraries/  

 
ii.  Category of Renewable Biomass 

 
EPA has already included “canola/rapeseed oil” as a feedstock in Table 1 to 40 C.F.R. §80.1426(f).  
Canola oil is derived from planted crops under the definition of “renewable biomass.”  42 U.S.C. 
§7545(o)(1)(I)(i).  The main sources of canola for purposes of the RFS program are Canada and the 
United States.  EPA has applied a presumption that crops from both these countries meet the existing 
agricultural land provisions in the “renewable biomass” definition under the statute.  40 C.F.R. 
§§80.1426(a)(1)(ii)(A), 80.1454(g).  As part of EPA’s analysis, EPA has found that the amount of 
agricultural lands has declined or remained constant in both countries since 2007.  Most recently, in 
EPA’s final 2020 Renewable Fuel Standards (85 Fed. Reg. 7016, 7054 (Feb. 6, 2020)), EPA found:   
 

• For the United States:  “Based on data provided by the USDA Farm Service Agency (FSA) and 
Natural Resources Conservation Service (NRCS), we have estimated that U.S. agricultural land 
reached approximately 379.8 million acres in 2019 and thus did not exceed the 2007 baseline 
acreage of 402 million acres.” 

 
28 EPA has indicated that crushing or refining of biomass-based diesel feedstocks for use in production does not 
constitute a form change for purposes of its proposed handling of “biointermediates.”  81 Fed. Reg. 80,828, 80,834 
(Nov. 16, 2016). 
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• For Canada:  “The total agricultural land in Canada in 2019 is estimated at 118.1 million acres. 
This total agricultural land area includes 95.9 million acres of cropland and summer fallow, 12.4 
million acres of pastureland and 9.8 million acres of agricultural land under conservation 
practices. …  This acreage does not exceed the 2007 baseline acreage of 122.1 million acres.” 

 
iii.  Volume of Renewable Fuel Produced from the Feedstock 

 
This petition seeks to place canola oil on a similar footing as other feedstocks, such as soybean oil, and 
to provide alternative feedstocks to existing and planned renewable diesel plants.  There is increasing 
and inelastic canola oil demand for food use.  Soybean oil and tallow are currently preferred for their 
lower price and wider availability, and canola oil would serve as an alternative feedstock based on 
favorable market conditions.  Thus, projections of canola renewable diesel production are largely 
dependent upon vegetable oil market dynamics and other global economic variables. 
 
150 million gallons of canola renewable diesel would require about 825,000 tonnes of canola seed, as 
shown in the following formula:  
  

150 million gallons*6.5 lb/gal *0.8 lb RD/lb canola oil /0.43 lb oil/lb canola/2205 lb canola/tonne 
seed=825,000 tonnes seed. 

 
At a yield of 2.25 tonnes/ha, the required production area is 360,000 ha or 900,000 acres. This area is 
less than the 3.3 million acres of summer fallow area still remaining in North Dakota and Montana.  Or 
alternatively, an increase in yield on the North American area of 24 million acres of less than 9%. 
 

a.   Petitioner Volumes 
 
N/A – Petitioner is not a producer of biofuels. 
 

b.   Market Potential 
 
U.S. production of renewable diesel in 2020 based on the plants operating today and those that are 
expected to be operating by the end of 2022 is 2 billion gallons.  Canola has about 5-13% of the U.S. 
biodiesel feedstock market under the RFS and a similar share of the renewable diesel market would be a 
reasonable estimate.  See, supra, Section B.5. 
 
We have not identified any renewable diesel plants registered for the RFS program that are outside the 
United States that would be likely to use canola oil as a feedstock.  See, supra, Section B.4. 
 

iv.  Yields 
 
Although EPA has already assessed canola oil as a feedstock under the RFS program, this petition 
provides updated information on yield data.  
 
In its prior analysis, EPA used crop yield data from the U.S. Department of Agriculture (USDA).  In 
comments on EPA’s Notice of Data Availability for the canola oil biodiesel pathway, USCA explained that 
USDA projections are significantly less aggressive than the industry targets, and, based on more recent 
trends and expected advances, yields are likely to be higher.  Actual crop yields since 2010 have 
confirmed that USDA’s projections were overly conservative and too low.   
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The table below shows some of the yields from key countries considered in EPA’s prior assessment.  The 
U.S. value was from the FASOM modelling.  The yield used in FAPRI for 2022 was 1.82 tonnes/ha. 
 

 
2022 Used in 

Modelling 2017 Actual Value Current Forecast for 
2022* 

 
t/ha 

Canada 2.02 2.52 2.45 

India 1.05 1.32 1.33 

EU 3.30 3.25 3.41 

China 2.18 2.00 2.27 

Australia  1.30 1.61 1.33 

United States 1.80 1.71 2.00 

*Extrapolation of 1990 to 2017 data to 2022. 
 
Variety yield trials that are undertaken every year in the U.S. and Canada typically get much higher 
yields than the average yield for the country.  North Dakota yield trials29 in 2019 returned yields as high 
as 3,941 lb/acre.  These yield trials are undertaken at research level plots where the growing conditions 
are more controlled.  In yield trials in Canada in 201930 the average yields ranged from 2,650 to 3,500 
lb/acre.  The forecast yields for 2022 are significantly less than the current research yields and are based 
on the historical yield increases and are certainly reasonable. 
 

a.   Petitioner Yields 
 
Projected yields to 2022 are included in the above table.  Projecting the yields out to 2030, the U.S. yield 
is expected to be 2.25 t/ha and the yield in Canada is expected to be 3.1 t/ha.  Both values are less than 
the values from the 2019 yield trials and are certainly achievable. 
 

 
29 North Dakota Canola, Variety Trial Results for 2019 and Selection Guide, 
https://www.ag.ndsu.edu/publications/crops/north-dakota-canola-variety-trial-results-for-2019-and-selection-
guide/a1124-canola-19.pdf.  
30 Canola Performance Trials, http://www.canolaperformancetrials.ca/. 
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The canola yield in the United States has been growing at about a 1.2% per year rate as shown in the 
following figure. 

 

 
Source: USDA National Agriculture Statistics Service 

 
For Canada, the Canola Council has a yield target for 2025 of 2.91 tonnes/hectare.31  The increase is 
expected to come from the following areas. 
 
• Genetic improvements: Based on the results of variety registration trials, we expect to see more 

gains in the yield potential of canola seed — an increase of 8 bu/ac from genetics alone.  

• Plant establishment: We estimate that improvements in seeding and plant establishment alone 
can increase average yields by 3 bu/ac — often with no additional input costs.  

• Fertility management: A small increase in fertility could lead to a large increase in production, 
leading to an average yield increase of 3 bu/ac.  

• Integrated pest management: Improved management of weeds, diseases and insects could 
increase average yields by 2 bu/ac.  Examples include research on improving decision making for 
managing diseases such as sclerotinia and managing insects through the promotion and use of 
control thresholds, scouting and beneficial insects.  

• Harvest management: Improved harvest timing and straight cutting could put 2 bu/ac more 
seed in the bin. 

 
Canola seed is crushed to extract the oil from the seed.  This also produces canola meal, which is used 
for animal feed.  The crushing statistics for the U.S. for 2017 and 2018 are shown in the following table. 
 

 2017 2018 
 tonnes 
Seed crushed 1,803,276 1,733,556 
Oil produced 761,996 741,890 
Meal produced 1,018,655 980,483 
Oil % 42% 43% 

Source: Statistics Canada. Table 32-10-0127-01 Crushing statistics of major oilseeds, Canada and United States  

 
31 Canola Council of Canada, http://keepitcoming.ca/wp-content/uploads/52_by_2015-Factsheet.pdf. 
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The oil extraction rates for canola crushed in Canada is shown in the following figure.  There is some 
year to year variation in the data due to growing conditions, but the long-term trend is up. 
 

Oil Recovery Rates Canada 

 
Source: Statistics Canada, Table 32-10-0352-01 Crushing statistics of major oilseeds, 
https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=3210035201   

 
b.   Global Yields Analysis 

 
The yield data from the Food and Agriculture Organization (FAO) for the other canola producing regions 
that are included in the FAPRI model are shown in the following figure.  All regions except Australia are 
showing significant yield increases.  Canola production in Australia is all rain fed and the yield is sensitive 
to the amount of moisture received during the growing season. 
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Source: FAOSTAT 

 
The projected yield to the year 2022 based on the extrapolation of the trend lines were presented 
earlier in this section 2.v. 
 

v.  Land Use Data 
 
Although EPA has previously assessed the lifecycle GHG emissions for canola production and processing, 
this petition provides updated information on land use data. 
 
United States 
 
The increase in canola area in North Dakota and Montana since 2007 has come from two primary 
sources: (1) there has been a decrease in summer fallow area in those two states; and (2) a decrease in 
land enrolled in the Conservation Reserve Program (CRP). 
 
First, there has been a 0.6-million-acre reduction in summer fallow land in North Dakota and Montana 
between 2007 and 2017.  Summer fallow is the practice where no crop is grown and weeds are 
controlled by chemicals or cultivation during the growing season.  It is typically practiced in arid and 
semi-arid regions as a means to increase water storage in the soil.  It can lead to significant soil carbon 
losses and is being replaced by practices such as leaving standing stubble to trap snow and the use of 
synthetic nitrogen fertilizers. 
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Source: U.S. Census of Agriculture 

 
Second, there has been a 4.1-million-acre reduction in CRP land in North Dakota and Montana between 
2007 and 2017. 
 

 
Source: U.S. Census of Agriculture 

 
Canola in the United States is largely used in crop rotation with wheat.  This crop rotation also results in 
increased wheat yields when it follows canola in rotation due to the relatively high crop residue yields 
and nitrogen content.32  Based on the benefits of using canola in the crop rotation, winter canola is 
growing in popularity in the southern Great Plains. 
 

 
32 Y.T. Gan, et al., Influence of diverse cropping sequences on durum wheat yield and protein in the semiarid 
northern Great Plains, 2003, Agronomy Journal, 95(2), pp.245-252. 
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Canada 
 
The situation for Canadian canola production is similar to that of the United States.  There has been an 
increase in canola area, canola yield, and a reduction in summer fallow area, with no net increase in 
cropland.  The first figure below shows the canola area and the summer fallow area since 2000. 
 

 
Source: Statistics Canada, https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=3210035901 

 
The following figure shows the growth in production and yield since 2000 for Canadian canola. 
 

 
Source: Statistics Canada, https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=3210035901 
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Source of Supply 
 
The canola area in the five countries that the FAPRI modelling indicated would supply most of the 
increased demand for canola renewable fuel are shown in the following figure.  Since 2007, the area 
increased in Australia (the smallest producer), Canada, and China; stayed about the same in the 
European Union; and dropped in India.  Canola area in China in 2017, while higher than in 2007, was 
lower than it was in 2000.  Canada has the largest canola production area and the largest increase in 
area in the 2007 to 2017 time frame.  As shown earlier, this is the result of increased cropping intensity 
through reduced summer fallow area and not an increase in total cropland. 
 

 
Source: FAOSTAT 

 
In summary, any additional production of renewable diesel from canola oil will not result in land use 
changes.  As shown above, intensification has played a larger role in production of canola, and canola 
yields are higher in most regions.  Higher yield means less land is required and the forecast international 
land use emissions would be lower.  In the United States and in Canada, additional canola is available 
through reduction of summer fallow lands. 

a. Petitioner Data 
 
Petitioner is not a biofuel producer.  However, based on discussions with stakeholders in the supply 
chain, the canola oil to be used for purposes of renewable diesel production under the RFS program is 
likely to be obtained from canola grown in Canada and the United States.   
 
Rapeseed oil for biofuel production in Europe has decreased with increasing imports of biodiesel from 
Argentina and reduced production of rapeseed.33 
 

 
33 USDA, EU-28 Oilseeds and Products Update – Lowest Rapeseed Crop in Over a Decade, GAIN Report No. AU-
1907, at 12 (2019).  
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b. Suitable Growing Conditions 
 
EPA has already included “canola/rapeseed oil” as a feedstock in Table 1 to 40 C.F.R. §80.1426(f).   
 
Unlike other vegetable oil producing plants, global canola production is concentrated away from the 
equator in areas with dry weather and cooler, shorter growing seasons. 
 

c. Global Land Use Analysis 
 
EPA has already included “canola/rapeseed oil” as a feedstock in Table 1 to 40 C.F.R. §80.1426(f).   
 
See Section F.1. for data on Canadian and U.S. canola production areas. 
 

d. Competing Land Uses 
 
EPA has already included “canola/rapeseed oil” as a feedstock in Table 1 to 40 C.F.R. §80.1426(f).   
 
U.S. canola production is concentrated in the Northern Plains where a dryer, shorter growing season 
makes corn and soybean production less attractive.  In the Northern Plains, canola is typically planted in 
rotation with small grains including wheat, barley, oats, and flax.  In the north-central portions of the 
U.S. where wheat is spring planted, canola is also planted in the spring and harvested at about the same 
time.  In more southern areas and the Pacific Northwest, canola, like wheat, is fall-planted. 
 
Canola area has increased at the same time that summer fallow areas have decreased in both the 
United States and Canada, allowing for increased production without an increase in cropland. 
 

vi.  Market Value 
 
EPA has already included “canola/rapeseed oil” as a feedstock in Table 1 to 40 C.F.R. §80.1426(f).   
 
Canola oil and soybean oil prices generally track each other as shown below.  Canola oil prices are 
usually slightly higher which limits their use in biodiesel and will likely do the same for renewable diesel. 
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Canola and Soy Oil Prices 

 
Source: USDA Oil Crops Yearbook 

 
As described above, canola oil only represents around 5-13% of biodiesel production under the RFS 
program.  Because of this pricing, we would not expect this to be substantially different with the 
approval of canola oil renewable diesel under the RFS program.  Such approval, however, would give 
producers flexibility to adjust to market conditions and promote cost-efficiencies. 
 

vii.  Alternative uses 
 

a.   Description of Alternative Uses 
 
EPA has already included “canola/rapeseed oil” as a feedstock in Table 1 to 40 C.F.R. §80.1426(f).  EPA 
has previously noted that the oil produced from the canola seeds is low in saturated fat and high in 
omega-3 fatty acids, making it desirable for use as edible oil.  In the United States, canola oil is used in 
frying and baking applications and is an ingredient in salad dressings, margarine, and a variety of other 
products.  Canola oil appeals to health-conscious consumers because it has a low percent of saturated 
fat.  High-oleic canola varieties have been developed recently that are used in commercial high-
temperature frying applications to replace partially hydrogenated oils. 
 
A small amount of high-erucic acid rapeseed (HEAR) oil is produced in the United States.  HEAR oil is 
used in a variety of industrial and consumer products, from lubricants, hydraulic fluids, and penetrating 
oils to fuel, soap, and paints. HEAR oil is biodegradable and is used in applications requiring high heat 
stability where the risk of oil leaking into waterways or ground water is significant. In the United States, 
HEAR is grown under contract and is not introduced to the regular grain handling system. 
 

b.   Domestic Use and Exports 
 
EPA has already included “canola/rapeseed oil” as a feedstock in Table 1 to 40 C.F.R. §80.1426(f).   
 
The U.S. supply and disappearance are shown in the following table.  The United States is a net importer 
of canola oil.  There are some exports, but these are lower than the imports. 
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Canola Oil Supply and Disappearance 

 Production Imports Domestic Use Exports 
 Million pounds 
2000/01   759      1,193    1,862     187      
2001/02 631      1,108    1,542     255      
2002/03 535      981    1,333     161      
2003/04   638      1,223    1,567     278      
2004/05 832      1,133    1,660     269      
2005/06  928      1,598    1,919     471      
2006/07 932      1,568    1,985     630      
2007/08 1,015      2,241    2,923     349      
2008/09 1,103      2,315    2,831     549      
2009/10 1,072      2,351    2,848     553      
2010/11 1,136      3,131    3,651     511      
2011/12 1,099      3,289    3,835     664      
2012/13 1,274      2,761    3,607     475      
2013/14  1,562      3,391    4,555     262      
2014/15  1,552      3,692    5,011     241      
2015/16  1,588      3,956    5,312     246      
2016/17 1,752      4,406    5,844     271      
2017/18  1,654      4,078    5,602     232      

Source: USDA Oil Crops Yearbook 
 
The following tables show domestic use and exports of canola oil for Canada and the countries receiving 
the exports.  Canadian imports of Canola oil are less than 50,000 MT annually, compared with roughly 
3.0 MMT of exports.  Canola oil imports are primarily from the states of Illinois and Tennessee. 
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Source:  USDA Foreign Agriculture Service, Canada Oilseeds and Products Annual 2019, GAIN Report, March 2019, 
https://apps.fas.usda.gov/newgainapi/api/report/downloadreportbyfilename?filename=Oilseeds%20and%20Produ
cts%20Annual_Ottawa_Canada_3-12-2019.pdf. 

  
 c. Substitutes and Displacement Ratios 

 
EPA has already included “canola/rapeseed oil” as a feedstock in Table 1 to 40 C.F.R. §80.1426(f).  
Canola oil is a direct substitute for soybean oil in many applications, including biofuels. 
 

d.   Information for Livestock Feed 
 
EPA has already included “canola/rapeseed oil” in Table 1 to 40 C.F.R. §80.1426(f).  Canola meal is a 
coproduct of crushing canola seeds and is addressed in the coproducts section of this petition.  Canola 
oil is not a livestock feed. 
 

1.  Animal market share and feed ratios by region 
 
EPA has already included “canola/rapeseed oil” as a feedstock in Table 1 to 40 C.F.R. §80.1426(f).   
 
 2.  Feed Market Contract Specifications 
 
EPA has already included “canola/rapeseed oil” as a feedstock in Table 1 to 40 C.F.R. §80.1426(f).   
 
 3. Historical and Projected Feed Prices 
 
EPA has already included “canola/rapeseed oil” as a feedstock in Table 1 to 40 C.F.R. §80.1426(f).   
 

4. Data on Maximum Inclusion Rates, Substitutability 
 
EPA has already included “canola/rapeseed oil” as a feedstock in Table 1 to 40 C.F.R. §80.1426(f).   
 
 5.  Approved Status Documentation 
 
EPA has already included “canola/rapeseed oil” as a feedstock in Table 1 to 40 C.F.R. §80.1426(f).   
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viii.  Farm Input Data 
 
EPA has already included “canola/rapeseed oil” as a feedstock in Table 1 to 40 C.F.R. §80.1426(f).  Per 
EPA’s request at an October 2, 2019 meeting, this petition includes the requested data (as applicable) in 
the “Crop Inputs” section of the “New Feedstock” tab of EPA’s Data Submission Template for New 
Pathway Petitions (Exhibit 3).  Information is provided in the spreadsheet for the United States and, 
under a separate tab, for Canada. 
 

a. Petitioner Data 
 
Petitioner represents the U.S. canola industry.  The data provided is based on industry averages.  The 
USDA does not survey canola producers the same way that they survey producers of other larger crops, 
consequently there is little U.S. data available on crop inputs.  Data is available for Canada.  The 
information presented below is from a combination of producer surveys, crop insurance programs and 
Provincial benchmarking studies.  The data was collected for the period 2012 to 2014.34  The data shown 
is for the major canola producing provinces of Saskatchewan, Alberta, and Manitoba.  These regions 
represent over 99% of the production in Canada. 
 

Canola Production Data 

Input Kg/ha Kg/tonne 
Nitrogen, as N 98.1 51.6 
Sulphur, as S 17.9 9.4 
Potassium, as K2O 8.4 4.4 
Phosphorus, as P2O5 30.2 15.9 
Seeds 5.5 2.9 
Pesticides 0.8 0.4 

 
The energy use data is shown in the following table. 
 

Canola Production Energy Use 

Input Per ha Per tonne 
Diesel, litres 28.9 15.2 
Gasoline, litres 0.0 0.0 
NG, MJ 18.1 9.5 
LPG, litres 0.0 0.0 
Elec, kWh 4.9 2.6 

 
b. Average Farm Inputs by Region 

 
EPA has already included “canola/rapeseed oil” as a feedstock in Table 1 to 40 C.F.R. §80.1426(f).  Per 
EPA’s request at an October 2, 2019 meeting, this petition includes the requested data (as applicable) in 
the “Crop Inputs” section of the “New Feedstock” tab of EPA’s Data Submission Template for New 
Pathway Petitions (Exhibit 3).  Information is provided in the spreadsheet for the United States and, 
under a separate tab, for Canada. 
 

 
34 Canada Grains Council, Canola Carbon Footprint, Prepared for Canadian Roundtable on Sustainable Crops 
(2017).  
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ix.  Mass and Energy Balance Data for Feedstock Pre-Processing 
 

a.   Petitioner Feedstock Pre-Processing Data 
 
EPA has already included “canola/rapeseed oil” as a feedstock in Table 1 to 40 C.F.R. §80.1426(f).  As 
indicated earlier, the canola seed is crushed to extract the oil, and the remaining meal is used for animal 
feed.  U.S. crushing data is not available as there are only a few canola crushing facilities in the United 
States.  But data is available for the Canadian industry.  The data for the years 2012 to 2016 is shown in 
the following table.  For the energy use information, there are some soybeans that are also crushed at 
the same facilities, and it is not possible to isolate that data.  Some facilities also refine a portion of the 
crude canola oil, and the energy for this process is also included in the total energy use. 
 

Crushing Mass Balance 

 2012 2013 2014 2015 2016 
Tonnes 
Crushed 7,234,377 6,662,797 7,250,008 7,877,614 8,940,479 
Oil produced 2,917,620 2,651,040 2,894,935 3,186,461 3,706,561 
% Oil refined 62.5% 63.8% 67.7% 63.6% 66.9% 
% oil 
Recovered 
(includes 
refining) 40% 40% 40% 40% 41% 

 
Crushing Energy Use 

 2012 2013 2014 2015 2016 
Tonnes Crushed* 8,706,797 8,254,928 8,819,245 9,758,848 10,812,311 
NG Used 9,251,897 9,097,781 9,868,047 10,345,045 10,733,925 
Power Purchased 388,825,289 381,232,322 405,767,773 462,549,767 476,583,724 
NG GJ/tonne** 1.06 1.10 1.12 1.06 0.99 
Power, kWh/tonne 45 46 46 47 44 

* Includes some soybeans 
**  Includes energy for refining 
 

b.   Industry-Wide Feedstock Pre-Processing Data 
 

EPA has already included “canola/rapeseed oil” as a feedstock in Table 1 to 40 C.F.R. §80.1426(f).  This 
information is provided above.  It is believed that the Canadian crushing data is representative of the 
energy use in the United States. 
 

x.  Invasiveness 
 
EPA has already included “canola/rapeseed oil” as a feedstock in Table 1 to 40 C.F.R. §80.1426(f).  EPA’s 
prior assessment of canola oil properly did not include any emissions associated with invasiveness 
concerns.  EPA has recognized that “[g]iven the text and structure of section 211(o), EPA does not 
consider environmental factors other than the lifecycle analysis of GHG emissions and the definition of 
renewable biomass in determining whether a fuel produced from biomass is a renewable fuel for 
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purposes of the RFS program.”  78 Fed. Reg. 41,703, 41,709 (July 11, 2013).  Canola oil meets the 
definition of “renewable biomass.”   
 
The statute defines lifecycle GHG emissions as:  

the aggregate quantity of greenhouse gas emissions (including direct 
emissions and significant indirect emissions such as significant emissions 
from land use changes), as determined by the Administrator, related to 
the full fuel lifecycle, including all stages of fuel and feedstock 
production and distribution, from feedstock generation or extraction 
through the distribution and delivery and use of the finished fuel to the 
ultimate consumer, where the mass values for all greenhouse gases are 
adjusted to account for their relative global warming  potential. 

42 U.S.C. §7545(o)(1)(H) (emphasis added).  Although EPA has considered the invasiveness potential of 
certain feedstocks since the 2010 approval of canola oil as a feedstock for biodiesel, the statute limits 
EPA’s lifecycle analysis to emissions associated with feedstock generation (here, canola oil) and to 
“significant indirect emissions.”  Id.  For those feedstocks where EPA has found invasiveness concerns, 
EPA has imposed additional requirements to minimize the potential that the feedstock will spread to 
areas outside the intended planting area, contending that “[s]uch unintended growth could result in 
additional GHG emissions from activities needed to control and remove the invasive plants, which have 
not been factored into our lifecycle analysis.”  78 Fed. Reg. at 41,704.  This does not relate to feedstock 
production, and emissions associated with addressing invasiveness concerns have not been shown to be 
an actual effect of biofuel production.  There must be some causal connection, and, at a minimum, the 
emissions must be reasonably foreseeable as a result of that production.  See, e.g., 40 C.F.R. §1508.8 
(defining direct effects as those that are “caused by the action and occur at the same time and place” 
and indirect effects as those that are “caused by the action and are later in time or farther removed in 
distance, but are still reasonably foreseeable”); see also 75 Fed. Reg. at 14,767 (recognizing statute 
requires emissions be “related to” and, thereby, there must be a sufficient and “appropriate” 
connection between the purported indirect emissions and the fuel’s lifecycle). 

The 2010 RFS2 Final Rule and EPA’s decision on canola oil biodiesel did not reference inclusion of 
emissions associated with control or removal of invasive plants.  Emissions purportedly associated with 
actions to remediate or remove the unintended spread of the crops beyond their intended planting area 
has not been included in any lifecycle analysis of which we are aware and such emissions are highly 
speculative.35  Also, there is no indication that Congress sought to give EPA authority to regulate crop 
production to address invasiveness concerns.36  As such, invasiveness is not an appropriate 
consideration for purposes of determining the lifecycle GHG emissions reductions.37   

 
35 For example, EPA did not include indirect emissions associated with petroleum production because it found they 
were “difficult” to determine.  75 Fed. Reg. at 14,840-14,841.  “[C]onclusions regarding GHG emissions effects of 
biofuels based on speculative, limited land use change modeling may misguide biofuel policy development.”  
Michael Wang and Zia Haq, Letter to Science, at 3 (Mar. 14, 2008), available at 
https://greet.es.anl.gov/publication-z3ko5q7x.   
36 Agency deference is based on the principle that ambiguous statutory provisions are implicit delegations to the 
agency to resolve a particular technical issue.  Chevron, U.S.A., Inc. v. Natural Res. Def. Council, Inc., 467 U.S. 837, 
844 (1984).   
37 See also, e.g., 78 Fed. Reg. at 14,192 (declining to consider invasiveness concerns regarding camelina oil); see 
also id. at 14,201 (finding energy cane did not raise significant concerns about threat of invasiveness).   
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Even if EPA can properly consider the invasiveness of a feedstock, there is no support for finding that 
there are such concerns with respect to canola production that would support a finding that these 
concerns would result in “significant” indirect GHG emissions.  EPA does not provide a definition of 
“invasive species.”  Executive Order 13112, 64 Fed. Reg. 6183, 6183 (Feb. 8, 1999), defines invasive 
species as, with regard to a particular ecosystem, a non-native organism “whose introduction does or is 
likely to cause economic or environmental harm or harm to human health.”38  Canola is a long-standing 
crop grown in the United States.  As EPA found with camelina, canola is a cultivated plant, “the 
production of [which] is unlikely to spread beyond the intended borders in which it is grown.”  78 Fed. 
Reg. at 14,192.   
 

a. Governmental Invasive Species and Noxious Weed Lists 
 
Canola is not listed on the Federal Noxious Weed List under the Plant Protection Act.  7 C.F.R. §360.200; 
see also USDA, Federal Noxious Weeds, https://plants.usda.gov/java/noxious?rptType=Federal (last 
visited Feb. 17, 2020).  Nor is it specifically identified on any state invasive species or noxious weed list.   
 
USDA’s Introduced, Invasive, and Noxious Plants database lists Brassicas L. (mustards) as a noxious weed 
for the State of Michigan (https://plants.sc.egov.usda.gov/java/noxious?rptType=State&statefips=26).  
This listing, however, relates to a state highway law, not Michigan’s agricultural laws.  Canola is not 
listed as an invasive species under Michigan's Natural Resources Environmental Protection Act (Part 413 
of Act 451), http://www.legislature.mi.gov/(S(dol44qjsrrieya45sgjptg45))/documents/mcl/pdf/mcl-451-
1994-III-2-1-WILDLIFE-CONSERVATION-413.pdf.  Nor is it a prohibited or restricted weed in Michigan, 
https://www.michigan.gov/documents/mdard/Michigan_Prohibited_and_Restricted_Weeds_641413_7
.pdf.  With respect to EPA’s consideration of carinata, the State of Michigan provided further 
explanation as to why the listing of Brassicas generally in the state’s highway law did not indicate that 
cultivated Brassica crops, such as carinata, presented any concerns with respect to Michigan 
agriculture.39  “Canola has been and should continue to be a profitable crop for many Michigan 
farmers.”40 
 

b.  Other Information on Potential Invasiveness 
 
There is no official U.S. government literature which suggests that canola may be invasive in certain 
areas.  Canola has long been in production in Canada and in the United States and has not presented 
invasiveness concerns that require additional mitigation or remediation of any kind.  Weed management 
is already a component in canola production where weeds left unchecked can reduce yield and can lead 
to problematic weed infestations in the field.41   
 

 
38 USCA’s reference to the definition in Executive Order 13112 should not be construed as a concession that this 
order is applicable to EPA’s review.  EPA has not referenced this Executive Order with respect to other regulatory 
actions under the RFS.  In addition, the Executive Order is intended only to improve the internal management of 
the executive branch “and is not intended to create any right, benefit, or trust responsibility, substantive or 
procedural, enforceable at law or equity.”  64 Fed. Reg. at 6186. 
39 See Agrisoma Comments at 7, May 26, 2015 (EPA-HQ-OAR-2015-0093-0031). 
40 Great Lakes Canola Association, Should I Grow Canola?, https://www.agry.purdue.edu/ext/canola/index.htm 
(last visited Feb. 17, 2020). 
41 See, e.g., Canola Council, Weed Management, https://www.canolacouncil.org/canola-
encyclopedia/weeds/weed-management/.   
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Papers sponsored by the National Wildlife Federation (NWF) reference a risk assessment from Pacific 
Island Ecosystems at Risk (PIER) that lists Brassica napus (rapeseed) as having a “high risk” of 
invasiveness in the Hawaii-Pacific Islands region, http://www.hear.org/pier/species/brassica_napus.htm.  
This model, however, fails to distinguish weeds from crops, calling into question its utility for policy 
making purposes.42  While we do not believe this Weed Risk Assessment is an appropriate basis to 
determine invasiveness, as other major crops (such as sunflowers, cotton, camelina) also are listed as 
having a “high risk,” canola is not likely to be grown in Hawaii, and the database indicates that the weed 
risk assessments “are NOT a field evaluation of the current distribution and current impact of the 
species in Australia, Hawaii and the Pacific islands, or Florida and the continental U.S.”43 
 
Contrary to the “weed risk assessment” that is not supported by field evaluations, expert analysis 
regarding the low risk of invasiveness of canola is provided as Exhibit 4 to this petition.  There it is 
concluded that “50 years of broad acre canola production has shown that seedbank replenishment is 
limited, and has not led to invasiveness of canola into wild or native areas, increased weediness or 
increased management cost to the producer to control volunteer control.”  Further, “Volunteer canola is 
readily managed in both conservation (zero-till, no-till) and conventional tillage production systems.”  As 
such, there is no basis to consider invasiveness measures in any GHG analysis for canola, which is 
consistent with EPA’s approach for canola biodiesel. 
 

xi.  Other Potential Environmental Impacts 
 
Canola oil is already produced at a commercial scale in Canada and the United States.   
 
As explained above, the majority of canola is grown with reduced-till and no-till farming.  For example, 
in 2016, 65% of Western Canadian canola farms used no-till farming.44  When soils are left untilled, they 
can sequester greenhouse gases.  Reduced-till and no-till farming help Canadian farmers sequester 11 
million tonnes of greenhouse gases in their fields every year.45  Conservation tillage practices not only 
sequester carbon, they preserve organic matter in the soil, conserve moisture, and reduce erosion.  The 
combination of conservation tillage and growing herbicide-tolerant crops means Canadian farmers are 
making fewer passes over their fields and using less fuel.  Conservation tillage practices have resulted in 
126-194 million fewer litres of diesel fuel used on Canadian farms each year, reducing GHG emissions by 
about 450,000 to 750,000 tonnes per year.46  Today’s herbicide-tolerant varieties also have allowed 
farmers in Canada to reduce the amount of herbicide they use by 20% since 1996.47 
 

 
42 See Larissa Smith, et al., Predicting Biofuel Invasiveness:  A Relative Comparison to Crops and Weeds, Invasive 
Plant Science and Management 2015, 8:323-333.   
43 PIER, Information on Risk Assessments, http://www.hear.org/pier/wra/wralinks.htm (last updated Dec. 29, 
2008). 
44 Canola Council and Canadian Canola Growers Association, Canola’s Sustainable Future, at 2 (Fall 2019) (Ex. 5). 
45 Environment and Climate Change Canada, National Inventory Report: 1990-2015, Greenhouse Gas Sources and 
Sinks in Canada, at 213 (Ottawa: Environment and Climate Change Canada, 2017). 
46 RIAS Inc., The Value of Plant Science Innovations to Canadians, Prepared for CropLife Canada, at 4 (Ottawa, 
2015). 
47 Graham Brookes and Peter Barfoot, Environmental impacts of genetically modified (GM) crop use 1996 – 2015: 
Impacts on pesticide use and carbon emissions, 8 GM Crops & Food 117-147, at 121 (2017). 
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In addition, canola fields provide habitat for over 2,000 beneficial insects, including native pollinators 
and honeybees.48  New technologies, such as seed treatments, allow farmers to target pests that 
damage canola seedlings, while allowing other beneficial insects to flourish.  In particular, canola is an 
ideal food source for honeybees, while honeybees can have a positive impact on canola production.  
Canola farmers work closely with beekeepers to protect bees and this mutually beneficial relationship.  
Over several decades, canola seeded acres and honeybee colonies have shared a linear increase in 
numbers. 
 

 
Source:  Canola Council and Canadian Canola Growers Association, Canola’s Sustainable Future (Fall 2019). 

 
Further, Canola is the only Canadian crop to have growers certified sustainable by the International 
Sustainability and Carbon Certification (ISCC) body.49  ISCC certification targets the reduction of GHG 
emissions, sustainable use of land, and the protection of natural habitats. 
 

 
48 Canola Council and Canadian Canola Growers Association, Canola’s Sustainable Future, at 3 (Fall 2019) (Ex. 5). 
49 Id. at 4. 
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3. Other Relevant Information 
 
EPA previously modelled canola for biodiesel production.  The results of that modelling are summarized 
in the following table. 
 

Table 1  
Canola Biodiesel Emissions 

 Diesel Fuel Canola Biodiesel 
 30-year, g CO2eq/MM BTU 1,000 tonnes 
International Land Use Change  927,815 21,875 
Other (fuel and feedstock transport)  71,699 1,690 
Domestic Farm Inputs and Fert N2O  306,348 7,223 
Domestic Soil Carbon  88,594 2,089 
Domestic Livestock  -45,019 -1,061 
Domestic Rice Methane  -14,073 -332 
International Farm Inputs and Fert N2O  188,821 4,452 
International Livestock  -199,716 -4,709 
International Rice Methane  9,293 219 
Tailpipe 2,370,240 21,000 495 
Fuel Production 539,940 86,939 2,050 
Net Emissions 2,910,180 1,441,701 33,990 
50% Reduction Threshold  1,455,090  
% Change From Baseline   -50.5  

 
In 2010, USCA outlined several concerns with these modelling results, as attributing GHG emissions to 
canola that did not comport with data and real-world experience and, as such, were overly 
conservative.50  Additional information since 2010 support these concerns and provides evidence that 
would support a determination that lifecycle GHG emissions attributable to canola production should be 
substantially lower.  These additional reductions show that canola-derived renewable diesel would 
easily meet the 50% GHG reduction threshold to be eligible to generate biomass-based diesel and 
advanced biofuel RINs. 
 

i.  FASOM Model 
 
The FASOM model was used to estimate GHG emissions within the United States for the pathways 
approved by EPA in the 2010 RFS2 Final Rule.  The EPA modified the FASOM model to include canola, 
which was not included in the original model used for corn and soybeans.  Adjustments to these 
modifications for canola, and EPA’s results for canola show substantially reduced GHG emissions. 
 

 
50 See, supra n.5. 
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The two primary issues with the FASOM modelling for canola are as follows: 
 
1. Unlike EPA’s corn and soybean FASOM modelling, where soil carbon from the model increased 

as production increased, soil carbon declined with a small expansion of U.S. canola production.  
With much of the canola produced with no till agriculture, this result is counter intuitive. 

2. The domestic direct farm emissions calculated by the FASOM modelling for canola appear to be 
very high, an order of magnitude higher than the energy required for producing canola.  

We also note some discrepancies in the data reported for canola biodiesel with respect to the modelling 
conducted by EPA, which are discussed throughout this petition.  These discrepancies indicate a 
potential deficiency in the modelling results, as it applies to canola, which indicate that the reported 
emissions for canola biodiesel were too high.  For example, the canola yield for 2022 was projected to 
be 1681 lb/acre according to EPA’s memorandum on modelling inputs (EPA-HQ-OAR-2010-0133-
0049.1).  However, the FASOM model documentation said that it was 15.67 bu/acre (presumably this 
was meant to be 15.67 hundredweight per acre or 1567 lb/acre) (EPA-HQ-OAR-2010-0133-0049.4).  If 
the lower yield was used, this indicates that EPA’s modelling was overly conservative.  Indeed, data since 
2010 shows that even EPA’s assumptions for canola yields were too low.  This provides added comfort 
that the 50% reduction threshold is easily met for canola-based renewable diesel. 
 

a.  Soil Carbon 
 
Given that canola famers, for the most part, utilize low or no-tillage practices, it would be expected that 
soil carbon gains would be made with canola production.51  In addition, soil carbon trends would be 
expected to be similar to other crops.  However, that was not the case for EPA’s modelling for canola 
biodiesel.   
 
The canola soil carbon results from EPA’s FASOM modelling (EPA-HQ-OAR-2010-0133-0049.2) are shown 
below.  There is a small difference between these results and the results shown in the previous table for 
domestic soil carbon changes (Table 1 above), while the other FASOM results for domestic emissions in 
Table 1 are the same in the FASOM files and the total files.  Although there is a difference in the 
reported results, both sets of results show a decrease in soil carbon. 
 

 
51 See, e.g., Chang Liu, et al., Farming tactics to reduce the carbon footprint of crop cultivation in semiarid areas. A 
review, Agron. Sustain. Dev. (2016) 36: 69, available at https://link.springer.com/content/pdf/10.1007%2Fs13593-
016-0404-8.pdf.  
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Soil Carbon – Canola Biodiesel 

 GHG Emissions 30-year total 
 1,000 tons 
C in cropped and pasture ag soil           7,580  
  
C in continuous and afforested forest soils           4,743  
C in continuous forest above-ground biomass           5,336  
C in afforested forest above-ground biomass              -13,784 
C from US-produced, -consumed forest products                     52  
Domestic Forest Total                -3,653 
  
Total Domestic Soil Carbon 3,926 

Soil Carbon Trends 

The soil carbon results for canola can be compared the modelling results for the corn ethanol and 
soybean biodiesel cases done for the 2010 RFS2 Final Rule.  There is substantially more acreage of corn 
and soybean production in the United States compared to canola.52  Setting aside tillage practices, the 
sheer size of this acreage would indicate that canola production would have reduced emissions 
associated with land use.  This is particularly true given the location of production.  Such was not the 
case. 

A comparison of the canola results for soil carbon to the results for the corn ethanol and soybean 
biodiesel cases is shown in the following table. 
 

 
52 See USDA Economic Research Service, Oil Crops Yearbook, https://www.ers.usda.gov/data-products/oil-crops-
yearbook/oil-crops-yearbook/#Soy%20and%20Soybean%20Products (last updated Aug. 20, 2019); USDA National 
Agricultural Statistics Service, Acreage, Released June 28, 2019, available at 
https://downloads.usda.library.cornell.edu/usda-esmis/files/j098zb09z/0k225n39n/jw827p632/acrg0619.pdf.  
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Comparison of Biofuel Cases – Soil Carbon 

  
Corn ethanol 

Soybean 
biodiesel 

Canola 
biodiesel 

Net Increase in Cropland 1,000 acres 1,434 1,885 196 
C in cropped and pasture ag soil 000 tons -28,968 -28,968     7,579  

Domestic Ag Soil Carbon Change Total 000 tons -28,968 -28,968     7,579  
     

C in continuous and afforested forest 
soils 

000 tons 15,370 22,935     4,743  

C in continuous forest above-ground 
biomass (w/o Litter) 

000 tons 37,521 38,853     5,336  

C in afforested forest above-ground 
biomass (w/o Litter) 

000 tons -95,871 -87,700 -13,784  

C from US-produced, -consumed forest 
products 

000 tons -1,101 -1,284          52  

Domestic Forest Total 000 tons -44,081 -27,196 - 3,653  
     
     
Total Domestic Soil Carbon  -73,049 -56,164 3,926 

 
From this table, it can be seen that the canola results are significantly different than the results for corn 
and soybeans.  A smaller increase in cropped land should produce smaller values for each of the 
categories and that is the case for each category except for (1) the soil carbon in pasture and cropland 
and for (2) carbon from U.S. produced forest products.  For those two results, the results are 
directionally opposed, and the magnitude is greater than the 10% of soybean biodiesel values (based on 
area) that one might expect.   
 
EPA modified the FASOM model after the initial modelling for the 2010 RFS2 Final Rule to include canola 
so that the emissions for canola biodiesel could be determined.  To our knowledge, EPA did not run the 
corn ethanol or soybean biodiesel case after the modifications to the model to see if it gave the same 
results as the original model.  Given that the soil carbon results for canola are starkly different than what 
would have been expected, this may have provided more information to determine if the opposite 
trends in results for canola compared to corn and soybeans are due to some unique aspect of canola 
production or they are a result of an issue in the revised model that was used for the canola case.  We 
are not aware of information that would indicate some unique aspect of canola production to produce 
such opposite trends compared to other crops.53  However, reviewing the results obtained using the 
revised FASOM model for canola, it would appear that the modifications have skewed the results, 
indicating that EPA should not continue to rely on those results for purposes of the canola oil renewable 
diesel pathway. 
 
The carbon in cropped soil in the control cases for the original model and the revised canola model are 
very different and indicate that the canola results were not obtained from the same model as used for 
other biofuels.  The control cases are projections of the volumes and types of renewable fuel that might 
be used to comply with the RFS volume mandates.  The results for a specific fuel are calculated as the 
difference between the control case and the control case without the specific fuel.  The control case 
comparison is shown in the following table. 

 
53 Indeed, the reduced tillage practices for canola would support at least a similar trend as corn and soybean.  
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Control Case Comparison 

  Corn ethanol 
and Soybean 

biodiesel Canola biodiesel 
C in cropped and pasture ag soil 000 tons 28,285 379,205 

    
C in continuous and afforested forest soils 000 tons 88,809 -218,334 
C in continuous forest above-ground biomass (w/o 
Litter) 

000 tons 30,089 52,706 

C in afforested forest above-ground biomass (w/o 
Litter) 

000 tons 18,697 -149,373 

C from US-produced, -consumed forest products 000 tons -3,157 -2,011 
Domestic Forest Total 000 tons 134,438 -317,012 

Total Domestic Soil Carbon  166,722 3,926 
 
The soil carbon losses in the cropped soil and ag pasture for the control case for canola were over 10 
times larger than they were for the control case for corn and soybeans.  While some variation could be 
expected due to the modifications for canola, the magnitude of a number of the changes far exceed 
what could be assumed to be normal.  Thus, it would appear to be a potential issue with the model as a 
result of the modifications made to the model for canola, rendering the soil carbon numbers relied on 
by EPA for canola biodiesel to be questionable. 
 
Like canola, cottonseed acreage in the United States is substantially smaller than for soybeans.  We do 
know that, when the EPA tried to add cottonseed oil to their modelling framework for a subsequent 
petition, they were unable to generate results that made sense and eventually took a different approach 
for cottonseed oil for its approval.  For cottonseed oil, it was rationalized that since cottonseed and 
soybean oil were substitutable for most application and that soybean oil had already been approved, 
then impact of increased cottonseed oil for biofuels would be the same as the impact of increased 
soybean oil production.  As shown above, soybeans gained soil carbon with expansion of use of soybean 
oil for biofuel production. 
 
Similar to EPA’s approach for cottonseed oil and consistent with trends for other crops,54 EPA could look 
to the soil carbon emissions associated with soybean biodiesel as a start (with adjustments based on the 
reduced acreage for canola).  This would show a gain in soil carbon (i.e., reduced emissions), which is 
expected for crops, versus the loss in soil carbon as reported by the modified FASOM model for canola 
biodiesel.  For purposes of this petition, EPA can (at a minimum) assume soil carbon loss to be zero for 
canola and not as a gain as the model projected for soybean.  This approach would be conservative and 
more consistent with soil carbon trends for crops.  If the soil carbon loss for canola was just assumed to 
be zero, this would change the GHG emission performance of canola biofuel by 3 percentage points. 
 

 
54 This is also consistent with other lifecycle analysis; “Canola and rapeseed consistently rank as the best biofuel 
feedstock when calculating net carbon emissions.”  Robin Booker, Canadian canola has carbon advantage, The 
Western Producer, Dec. 24, 2015, https://www.producer.com/2015/12/canadian-canola-has-carbon-advantage/.  
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Tillage Practices 
 
The soil carbon losses for canola are also inconsistent with the high use of no tillage agriculture and the 
reduction in summer fallow in North Dakota and Montana, the two states that produce most of the 
canola in the United States.55  The trend toward using no-tillage practices for canola in the United States 
provides additional support that canola production would not result in soil carbon losses as reported by 
the revised FASOM model EPA used for canola biodiesel. 
 
Tillage practices in North Dakota and Montana have continued to become less intensive over time.  The 
combination of reduced summer fallow and reduced tillage will lead to a build in soil carbon.  This data is only 
available from the 2012 and 2017 U.S. Census of Agriculture. 
 
North Dakota saw a significant shift from conventional tillage to reduced tillage between 2012 and 2017 
as shown below with little change in no tillage practice. 
 

North Dakota Tillage 

 
Source: U.S. Census of Agriculture 

 

 
55 Where canola production largely relies on low or no-till practices, an increase in canola production has been 
credited for the increase in soil carbon in Canada.  See The Canadian Agri-Food Policy Institute, Managing 
Canadian Croplands to Maximize Carbon Sequestration and Minimize Other Ecosystem Service Trade-Offs at 5 
(2019), available at https://capi-icpa.ca/wp-content/uploads/2019/04/2019-02-21-CAPI-land-use-
dialogue_Smukler-Paper-WEB-4.pdf.  EPA’s results would indicate a reverse trend. 
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In Montana, no tillage dominates, and this area increased by more than a million acres between 2012 
and 2017, with most of the change coming from conventional tillage as shown below. 
 

Montana Tillage 

 
Source: U.S. Census of Agriculture 

 
USDA’s U.S. Agriculture and Forestry Greenhouse Gas Inventory: 1990–201356 reported: 
 

Many regions in the Corn Belt, Great Plains, and Eastern United States 
are storing C in cropped mineral soils due to adoption of reduced tillage 
and other practices ….  On average, conventional till soils used for 
annual cropping were a source of about 0.25 MT CO2 eq. ha-1 yr-1, 
reduced till soils were roughly carbon neutral, and no-till soils stored 
about 0.68 MT CO2 eq. ha-1 yr-1.  
 

 
56 USDA, U.S. Agriculture and Forestry Greenhouse Gas Inventory 1990-2013, Technical Bulletin Number 1943, at 75 
(2016), available at https://www.usda.gov/oce/climate_change/AFGG_Inventory/USDA_GHG_Inventory_1990-
2013_9_19_16_reduced.pdf.  
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The no till results are shown in the following figure, which is reproduced from that report. 
 

U.S. Soil Carbon Changes due to No Tillage 

 
 
There have been similar changes in tillage practices in Canada, which combined with the reduction in 
summer fallow, have seen builds in soil carbon across the canola producing regions of Canada. 
 

Soil Carbon Changes in Canada 

 
Source: Environmental Sustainability of Canadian Agriculture – Report #4, 
http://publications.gc.ca/collections/collection_2016/aac-aafc/A22-201-2016-eng.pdf  
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Studies have shown that annual crops using no-tillage production provides greater soil carbon benefits 
than a fallow-crop rotation.57  The higher use of no-tillage practices for canola provides further evidence 
that the results on soil carbon in the FASOM model for canola are inaccurate.58  As noted above, in this 
petition, we request an adjustment based on the conservative assumption that soil carbon loss for 
canola is zero.  This is still overly conservative when compared to the results for corn and soybeans. 
 

b.  Fuel Use 
 
The fuel use results from EPA’s initial modelling for the canola case (EPA-HQ-OAR-2010-0133-0049.2) is 
shown in the following table. 
 

Canola Fuel Use 

Parameter Unit  GHG Emissions, 
tonnes CO2eq 

Total Diesel Fuel use Gal 7,051,047  88,228 
Total Gasoline use Gal 5,462,956  60,535 
Total Electricity use kWh (429,770) -322 
Total Natural Gas use MM Btu 384,223              29,498  
Total Fuel use   177,938 

 
Farm energy use is mostly related to area and not yield of the crop produced.  The FASOM model 
forecasted 340,000 gross acres of canola needed under the canola biodiesel scenario and 196,000 total 
change in area (net crop acres).  Based on these results, diesel fuel use per net acre of production is 
35.97 gal/acre; gasoline use is 27.87 gal/acre; and natural gas use is 1.92 MM BTU/acre.  The diesel fuel 
consumption rate is an order of magnitude higher than typical for U.S. agriculture.59  The gasoline rate is 
several orders of magnitude too high.  Some of the natural gas will be used in the crushing plant, so the 
natural gas emissions may be correct. 
 
It is unclear the source of the vast majority of the diesel fuel use reported or the gasoline use.  Almost all 
of the forecasted U.S. canola production in the model is located in North Dakota (340,000 acres), and 
the reported fuel consumption for that is only 1,355,000 gallons of diesel with no gasoline used, which 
results in a fuel rate of only 4 gal/acre, about the expected amount.60  Considering the 196,000 net crop 

 
57 See Richard E. Engel, et al., Soil Organic Carbon Changes to Increasing Cropping Intensity and No-Till in a 
Semiarid Climate, Soil Sci. Soc. Am. J. 81:404-413 (2017) (finding annual cropping with no-till management resulted 
in greater SOC mass (0–30 cm) than fallow-wheat systems). 
58 See Roger Claassen, No-till and Strip-till Are Widely Adopted but Often Used in Rotation With Other Tillage 
Practices, USDA ERS, March 13, 2019, https://www.ers.usda.gov/amber-waves/2019/march/no-till-and-strip-till-
are-widely-adopted-but-often-used-in-rotation-with-other-tillage-practices/.  
59 EPA’s canola biodiesel analysis referenced “U.S. rates based on various state and regional crop budgets, see EPA-
HQ-OAR-2005-0161-3178 and RFS2 RIA Section 2.4.2.1 for more information.”  EPA-HQ-OAR-2010-0133-0049.1.  
These tables did not include canola specific information.  None of the values for diesel fuel listed, however, are as 
high as the projected fuel use for canola.  EPA-HQ-OAR-2005-0161-3178 at A-51 to A-52.  The same is true for 
gasoline fuel use.  Id. at A-52 to A-53. 
60 See, e.g., Iowa State University, Energy Consumption for Row Crop Production (2012) (“Diesel fuel used for field 
operations varies with management practices.  A range of 4 to 6 gallons per acre is common, particularly if one 
primary and one or more secondary tillage operations are used….”). 
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acres might use an additional 1,000,000 gallons of diesel fuel (based on typical fuel use).  Forecasted 
production cannot account for the reported fuel use gallons.   Thus, approximately 6.0 million gallons of 
diesel fuel use reported for canola biodiesel and the 5.5 million gallons of gasoline (accounting for 
130,000 tonnes of GHG emissions) are difficult to explain. 
 
After raising concerns with the fuel use data reported in 2010, EPA provided the canola industry with 
additional data on fuel use (Canola SuppRule FASOM Run - Energy Input Use.xlsx).  The file provided 
contained information on the total fuel use on one tab, fuel use by crop on another tab, fuel use by 
region on another tab, and fuel use by crop and region on a final tab.  This file showed that the increase 
in diesel fuel use was 13,606,000 gallons and the gasoline use increased by 6,428,000 gallons.  A 
significant portion of that was for the crop rCorn (corn with residue removal) and if that fuel use was 
removed then the increased fuel use was 7,012,000 gallons of diesel and 5,388,000 gallons of gasoline, 
essentially the same numbers reported in the Notice of Data Availability. 
 
With the fuel detail by crop, it is possible to drill down and find some of the causes of the increased fuel 
use.  As with soil carbon, however, the data provided and the trends shown are not consistent with what 
would be expected, indicating that the emissions data used for canola biodiesel were too high and 
should be adjusted for the canola renewable diesel pathway.   
 
First, the fuel use related to soybean production show inconsistencies that are not adequately 
explained.  The largest change in diesel use was for soybean production, which increased by 7,573,000 
gallons.  On the gasoline consumption, soybeans were also the largest increase at 3,900,000 gallons, 
followed by hay and oats.  Total soybean area (from the file 4. FASOM Ag Results Canola Biodiesel.xls) 
decreased in the canola only case by 383,000 acres.  So, the soybean area decreased but the fuel 
consumption for soybean production increased.  This should not have happened. 
 
Looking at the fuel consumption regionally there were large increases in fuel use in North Dakota 
(8,677,000 gallons of diesel and 3,074,000 gallons of gasoline), Michigan (3,539,000 gallons of diesel and 
76,000 gallons of gasoline), and Iowa W (1,075,000 gallons of diesel and 454,000 gallons of gasoline).  
Ohio NW and Minnesota also saw increases in fuel use. 
 
Looking at the soybean data in more detail, these results are inconsistent with the reported change in 
production.  Michigan had an increase in soybean diesel fuel use of 1,274,000 gallons but a decrease in 
soybean acres of 250,000 acres.  Iowa W had an increase in soybean diesel fuel of 1,440,000 gallons and 
no change in soybean acres.  Indiana N had an increase in diesel fuel use of 1,293,000 gallons and an 
increase of 120,000 acres.  Three states, all showing increases in diesel fuel use, one with the area of 
soybeans staying the same, one increasing and one decreasing.  While it is possible that FASOM has 
some regional differences in fuel use for a given crop, it doesn’t have the data at the county level to 
make such a determination. 
 
Second, the data on the crop and state level also indicates problems.  There are more entries in the 
canola case than there was in the control case.  The control case is missing entries for rye grazing in 
three states and hard red spring wheat with residue remove in Utah but with the exception of the Utah 
entry there is no energy use in either data set. 
 
In Nebraska, there is an increase of 7 million gallons of diesel fuel use for corn and a decrease of 7 
million gallons of diesel fuel use for corn with residue removal.  In North Dakota, there is also an 
increase of 9.4 million gallons of diesel fuel use for corn with residue removal (rCorn), but there is no 
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fuel usage for corn reported in North Dakota for either the control case or the canola only case.  In 
North Dakota, however, there is no area attributed to corn without residue removal in the control case 
or the canola only case, just in the reference case.  Conversely for corn with residue removal, there is no 
area in the reference case, just on the control and canola only case.  North Dakota is the only state that 
behaves this way.   
 
North Dakota shows huge changes in fuel use for a number of crops.  This is quite unusual compared to 
the other states.  Soybean fuel use increases by 10,472,000 gallons of diesel fuel and 3,329,000 gallons 
of gasoline.  There was a significant increase in soybean acres of 870,000 acres, so some increase would 
be expected.  The fuel usage differences in North Dakota are shown in the following table. 
 

North Dakota Fuel Usage 
 

 Diesel, 1,000 gallons Gasoline, 1,000 gallons 
Corn (no fuel usage)           -              -    
Soybeans     10,472       3,239  
HardRedWinterWheat      1,247            -    
DurhamWheat     (2,743)           -    
HardRedSpringWheat      2,258            -    
Oats     (6,045)           -    
Barley     (1,850)           -    
Rye        (382)           -    
Canola      1,355            -    
Silage        (614)            (6) 
Hay     (3,730)        (159) 
Sugarbeet        (224)           -    
Potatoes        (467)           -    
RyeGrazeOut           -              -    
rCorn      9,400            -    

 

In South Dakota, there is a reduction in diesel fuel use for Hard Red Winter Wheat with residue removal 
and an increase in diesel fuel use for Hard Red Winter Wheat without residue removal. 
 
These results indicate that there are issues with the fuel consumption data in the canola work that 
cannot be explained.  It is also possible that these issues are related to the soil carbon issue and 
removing crop residues would lead to soil carbon losses too if the two cases use different assumptions 
about crop residue removal that would lead to differences in soil carbon as well as fuel usage. 
 
Given these inconsistent results that are counter to what would be expected in the real world, EPA 
should adjust the emissions used to determine fuel use for canola renewable diesel to better reflect 
typical fuel use on the farm.  The total emissions for the farm inputs developed from the FASOM 
detailed files are shown in the following table.  The results are close but slightly higher than in the final 
emission table. 
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 1000 tons G CO2/MM BTU (30 years) 
Fertilizer 2206.8 93,601 
Diesel 2646.8 112,265 
Gasoline 1816.0 77,027 
Power -9.7 -410 
Natural gas 884.9 37,534 
Total 7544.9 320,017 

 

As can be seen in the table, sixty percent of the emissions related to farm inputs are due to diesel and 
gasoline use.  As explained above, the fuel use rate in the FASOM model appears to be extremely high.  
While not changing the land use forecasts, EPA should adjust the emissions associated with fuel use to 
better reflect actual fuel use in the fields.  Just bringing the diesel fuel consumption rate to be more in 
line with the expected range would cut these fuel emissions by 80%.  This reduction would improve the 
GHG emission reduction for canola biofuel by about 5.7 percentage points. 
 

c.  FASOM Summary 
 
In summary, there are two major issues with the FASOM modelling results for canola.  The first is that 
the control emissions for soil carbon for cropland and ag pasture are an order of magnitude different 
than the emissions for this category in the original FASOM model.  This major difference appears to 
carry through to the canola only modelling case where increased canola production leads to a loss of soil 
carbon whereas the increase in corn and soybeans lead to a gain in soil carbon. 
 
The other issue is with the fuel use, the increased fuel use for the expanded cropland area in the canola 
case is an order of magnitude higher than what one would expect.  Supplemental model results for fuel 
use supplied by the EPA shows large discrepancies for some crops in some states.  For example, some 
states that saw an increase in soybean production showed a reduction in soybean fuel use, some states 
that saw a reduction in soybean area showed an increase in fuel use. 
 
Adjusting the canola emissions so that there is no loss in soil carbon (which is less than the gain that 
corn and soybeans showed) and reducing the diesel fuel and gasoline use by 80% (which is still higher 
than one would expect) would increase the GHG emission savings for canola biodiesel to more than 
59%, which is larger than the soybean biodiesel emission savings, which EPA used to approve soybean 
renewable diesel.  These adjustments for canola similarly should provide sufficient evidence that the 
50% lifecycle GHG emission reduction is met for canola renewable diesel. 
 
Revised results after accounting for the two issues identified above are shown in the following table.  
These two changes alone result in a larger emission reduction for canola compared to soybeans. 
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Adjusted Canola Biodiesel Emissions 
 
 Diesel Fuel Adjusted Canola Biodiesel 
 30-year, g CO2eq/MM BTU 1,000 tonnes 
International Land Use Change  927,815 21,875 
Other (fuel and feedstock transport)  71,699 1,690 
Domestic Farm Inputs and Fert N2O  168,582 3,975 
Domestic Soil Carbon  0 0 
Domestic Livestock  -45,019 -1,061 
Domestic Rice Methane  -14,073 -332 
International Farm Inputs and Fert N2O  188,821 4,452 
International Livestock  -199,716 -4,709 
International Rice Methane  9,293 219 
Tailpipe 2,370,240 21,000 495 
Fuel Production 539,940 86,939 2,050 
Net Emissions 2,910,180 1,441,701 33,990 
50% Reduction Threshold  1,455,090  
% Change From Baseline   -58.2  

ii.  FAPRI Model  
 
The FAPRI model was used to estimate GHG emissions outside the United States.  EPA’s modelling 
showed that international canola emissions are primarily the emissions from Australia, Canada, China, 
India, and the European Union.  While there are small contributions from other countries due to the 
nature of the model, they are small compared to these five canola producing countries.  The discussion 
here focusses on these five countries/regions.   
 
For canola, we believe EPA must account for three issues associated with the FAPRI modelling.   
 
1) The direct energy use for crop production is grossly overstated for most crops and most 

countries.   

2) The forecast canola yield for 2022 is far too low and has already been exceeded in most regions. 
 
3) The selection of India as a significant contributor to satisfying the increased demand for canola 

oil for biofuels has turned out not to be the case. 
 

a. Direct Farm Energy 
 
The energy and N2O emissions from FAPRI are 188,821 g CO2eq/MM BTU over the 30-year period.  The 
fuel emissions are 110,877 tonnes with the remainder being the production of fertilizers and pesticides 
and the N2O emissions.  While the energy related emissions change by country, they are the same for all 
crops within a country.  
 
For countries except Canada, EPA used International Energy Agency (IEA) data for energy use for the 
forest and agriculture sector and then divided that by the crop area.  The energy use, based on this data, 
is overstated because it includes forestry energy use.  It is a top down approach rather than bottom up 
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approach used for most of the other data.  In addition, electricity emissions account for 64% of the total 
emissions which is a very high value for crop production. 
 
For Canada, the energy use for canola was taken from information supplied to EPA by the canola 
industry.   
 
The comparison of the canola energy and GHG emissions from the five countries of interest is shown in 
the following table. 
 

Country Energy GHG Emissions, t/ha FAPRI Yield. t/ha t/tonne canola 
China 0.37 2.18 0.17 
India 0.67 1.05 0.64 
EU 0.83 3.30 0.25 
Canada 0.12 2.02 0.09 
Australia 0.02 1.30 0.02 

 
The GHG emissions in GREET 2018 for fuel use for canola production are 0.05 t GHG emissions per dry 
tonne of canola.  If we include the crushing emissions, the emissions increase to 0.15 t/dry tonne of 
canola.  This is far lower than the average value of 0.41 t GHG/tonne of canola in the FAPRI model used 
by EPA. 
 
There is a very wide range in these results using IEA data.  Energy use for canola from Canada is much 
more representative of the energy and emissions that are actually required to produce canola.  If the 
Canada emission rate was applied to all of the crop area, then the estimated emissions would drop to 
32,040 tonnes, a drop of 78,837 tonnes.  This is about 2.7 percentage points. 
 

b. Crop Yield 
 
As noted, EPA’s FAPRI modelling for canola biodiesel had the increase demand for canola being met mostly by 
increased production from Canada, India, China, Australia and the European Union.  The contribution of other 
countries is minimal, totalling only 22,000 tonnes.  The areas from each region are shown below. 

Country Change in Area Change in Production % of Area 
China 102,300 223,000 6% 
India 96,100 100,500 19% 
EU 80,900 267,500 26% 
Canada 71,900 145,500 27% 
Australia 21,900 28,400 22% 
Total 373,100 764,900  
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The forecast crop yields in 2022 for canola have already been exceeded in four of the five regions.  The yields 
used in the FAPRI model for 2022, the actual 2017 yields, and the projected yields based on an extrapolation 
of the FAO yield data from 1990 to 2017 are shown in the following table.61  Only Australia is not expected to 
significantly exceed the FAPRI projected yield. 

Country FAPRI Yield. t/ha 2017 Yield Projected 2022 yield 
China 2.18 2.00 2.27 
India 1.05 1.32 1.33 
EU 3.30 3.25 3.41 
Canada 2.02 2.52 2.45 
Australia 1.30 1.61 1.33 

 
Higher crop yields mean that less new cropland is needed, and, accordingly, land use emissions will 
decrease.  According to Bruce Babcock, who developed the FAPRI model used by EPA, the model solves 
for production and area at the same time but that the second order effects, where crop yield increase 
due to the higher prices caused by the increase in demand, is very small and applying only the first order 
impact of higher yields will produce a result that will be very close to what the FAPRI model would 
produce when it considers the first and second order impacts. 
 
Adjusting the area required with the new projected area based on these updated yields will produce the 
land and emissions shown in the following table.  There is a 12.5% reduction in the overall required area 
and 18.7% reduction the overall land use emissions. 
 

Country Change in Area Old land use emissions New Land Emissions 
China 94,900 1,503,000 1,394,000 
India 72,100 11,841,000 8,880,750 
EU 78,500 1,872,000 1,817,000 
Canada 57,000 292,000 231,000 
Australia 23,700 1,025,000 1,110,400 
Total 326,200 16,533,000 13,433,150 

 
The old emissions from these five countries represent 72% of the total land use change emissions 
considered by EPA.  The other land use emissions occur in countries that have increased production of 
other crops to balance the demand for those crops caused by the shift to more canola production in the 
five identified countries.  These other emissions should also decrease as less land is planted to canola.  It 
is therefore appropriate to apply the 12.5% reduction in land required to the other emissions.  This 
would be a further reduction in land use emissions of 810,000 tonnes in addition to the 3,100,000 
tonnes shown in the table above.  This is a total emission reduction of 3,910,000 tonnes, which is 
157,596 g CO2eq/MM BTU over the 30-year period.  This is 5.4 percentage points. 
 

 
61  This may still be conservative.  Using a shorter forecast period than reaching back to 1990 would 
show even higher yields, which may be more consistent with actual yields in recent years. 
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c. Regional Suppliers 
 
As noted, the increase in the canola supply required in EPA’s modelling case comes from five regions:  
Canada, the European Union, China, Australia and India.  Bruce Babcock has said that the FAPRI model is 
“under parameterized” with respect to regional data.  This means, it is just as likely that the supply of 
canola could come in different proportions from these countries.  The canola production since 2000 for 
these five regions is shown in the following figure. 
 

Canola Supply 

 

The absolute and percentage increase for each country is shown in the following table.  The starting 
point is the average production of 2007 and 2008, as there were extremely large changes in production 
in Australia and India in these two years. 
 

 FAPRI change in 
production, tonnes 

FAPRI Percent 
of production  

FAO change in 
production from 

2007/2008 to 
2017, tonnes 

% of increase in 
actual production 

China 223,000 29% 1,936,871 10% 
India 100,500 13% 1,281,000 6% 
EU 267,500 35% 3,050,866 15% 
Canada 145,500 19% 10,200,000 51% 
Australia 28,400 4% 3,419,381 10% 
Total 764,900  19,888,118  
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The countries that have increased production the most are not the countries that the FAPRI model 
predicted the production would come from.  This has a large impact because the land use emissions are 
quite different in each country.  Reallocating the country of supply based on what their actual share of 
the total increase has been is shown in the following table.  The emissions per tonne are based on the 
projected 2022 yields using actual data from 2017 and not the FAPRI assumptions. 
 

 Original Emissions, 
tonnes 

Reallocated Area, ha Reallocated 
emissions, tonnes 

China 1,503,000 32,549 478,212 
India 11,841,000 32,781 4,039,177 
EU 1,872,000 33,746 780,862 
Canada 292,000 152,980 621,282 
Australia 1,025,000 63,742 2,983,343 
Total 16,533,000 315,798 8,902,875 

 
Using this, arguably more realistic allocation of where the increased production would come from, the 
land use change emissions drop almost in half when combined with the higher expected yields. 
 
We can also look at the trade in both canola oil and in the canola seed.  FAO reports this data for all of 
the regions of interest.  The European Union FAO data includes the trade between European Union 
countries, so we have shown the net European Union trade in the following figures. 
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One can conclude that India and China are not significant exporters of oil or seed and would be an 
unlikely source of additional supply for the RFS program.  India is not even an importer of canola seed as 
shown below. 
 

 
 

The FAPRI allocation of the increased international production of canola is inconsistent with how canola 
production and trade has evolved since the start of the RFS2 program.  Half of the international land use 
emissions in EPA’s modelling came from India, a country that does not participate in international trade, 
has the highest land use change emissions per hectare, and has one of the lowest yields of the canola 
producing countries.  This has resulted in a gross overestimation of these emissions.  
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Based on trade data, increased production would likely come from either Canada or Australia.  The 
European Union would not be a supplier, because they are an importer of seed.  Australia is a significant 
supplier to the European Union because they produce non-GMO seed, which is preferred by the 
European Union.  This means that Canada, as the world’s largest canola exporter and the country with 
the lowest land used emissions per hectare, should be the dominant supplier in the FAPRI analysis.  If 
that was the case, then the land use emissions from the canola producing countries would have been 
about 1.1 million tonnes, instead of the 16.5 million tonnes in the canola biodiesel analysis undertaken 
by the EPA. 
 

iii. Summary 
 
Information that has become available since 2010 evidences that EPA’s original estimates for direct and 
indirect emissions associated with canola production were significantly over-estimated.  In summary, 
EPA’s prior modelling for canola: 
 
1) Used a version of the FASOM model that had a very different set of baseline conditions from 

that used for corn ethanol and soybean biodiesel that result in canola production leading to a 
decrease in soil carbon whereas the increase in production of soybeans or corn resulted in an 
increase in soil carbon; 

2) Overestimated the incremental fuel consumption in the ag sector from the increase in canola 
production in the United States; 

3) Underestimated the yield of canola grown in most countries outside the United States; 

4) Overestimated the direct energy use for canola production in countries other than Canada and 
the United States; and 

5) Incorrectly allocated the increased canola production to countries, such as India and China, that 
have not significantly increased their production and, in the case of India, do not participate in 
international trade. 

Accounting for these findings would result in canola production emissions that would easily meet the 
50% GHG emission reduction threshold when combined with the emissions and co-product benefits of 
producing renewable diesel.62   
 
The EPA analysis used a biodiesel feedstock requirement of 66.8 lb oil/ MM BTU.  The same analysis for 
renewable diesel (including all of the fuel products that qualify for RINs) is 62.6 lb of oil per MM BTU of 
renewable diesel and co-products.   
 
The fuel production emissions that the EPA uses for renewable diesel is 8.0 g/MJ. This equates to 
253,200 g CO2eq/MM BTU for renewable diesel over the 30 year period.  The following table shows the 
emissions for Canola Renewable Diesel, using the renewable diesel production estimates and the canola 
estimates from canola biodiesel adjusting for the issues noted above.  We believe these estimates are 
conservative and sufficient for EPA to make a determination that canola renewable diesel meets the 

 
62 The original emissions and the corrected emissions are shown in Exhibit 2 to this petition. 
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50% emissions reduction requirement for advanced biofuels (and biomass-based diesel) to support the 
requested pathways in this petition. 

	

Canola Renewable Diesel Emissions 

 Diesel Fuel Adjusted Canola Renewable Diesel 
 30-year, g CO2eq/MM BTU 1,000 tonnes 
International Land Use Change  238,499 5,623 
Other (fuel and feedstock transport)  67,191 1,584 
Domestic Farm Inputs and Fert N2O  157,983 3,725 
Domestic Soil Carbon  0 0 
Domestic Livestock  -42,188 -994 
Domestic Rice Methane  -13,188 -311 
International Farm Inputs and Fert N2O  103,069 2,430 
International Livestock  -187,159 -4,413 
International Rice Methane  8,709 205 
Tailpipe 2,370,240 22,155 522.225 
Fuel Production 539,940 253,200 5,968 
Net Emissions 2,910,180 608,269 14,339 
50% Reduction Threshold  1,455,090  
% Change From Baseline   79%  
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G.	 Coproducts	
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1. Technical Description 
 
The requested pathway uses a previously evaluated feedstock and a production process that is similar to 
a previously evaluated production process.  The updated information submitted in this petition does 
not impact the market value or likely uses of any of the coproducts compared to the coproducts from 
the previously evaluated production process. 
 
Canola meal is produced from crushing of canola seeds. 
 
The coproduct of renewable diesel production is propane. 
 

 
Source:  UOP, Opportunities for Biorenewables in Oil Refineries: Final Technical Report 
Submitted to U.S. Department of Energy (2005) (EPA-HQ-OAR-2010-0133-0022). 
 

2. Market Value 
 
The coproducts have previously been evaluated by EPA.  We provide updated data on canola meal for 
EPA’s reference, but this petition does not seek any adjustments to EPA’s treatment of co-products 
under the lifecycle modelling done for canola oil biodiesel.  Below is a table from USDA on canola meal 
supply, disappearance and price in the United States. 
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Table 26--Canola meal:  Supply, disappearance and price, U.S., 1991/92-2018/19         
Year   Supply      Disappearance    Price 
Beginning Beginning  Production Imports Total  Domestic Exports Total Ending Pacific NW 
October  1  stocks               stocks   

      1,000 short tons       $/short ton 
           

1991/92 6      29      621      656       650      0      650      6      130.64 
1992/93 6      97      603      706       700      0      700      6      138.00 
1993/94 6      248      780      1,034       1,028      0      1,028      6      129.00 
1994/95 6      254      815      1,075       1,065      4      1,069      6      128.01 
1995/96 6      252      1,013      1,270       1,262      2      1,264      6      177.22 
1996/97 6      285      954      1,246       1,230      10      1,240      6      192.02 
1997/98 6      392      1,372      1,770       1,746      18      1,764      6      131.15 
1998/99 6      450      1,194      1,650       1,637      7      1,644      6      112.28 
1999/00 6      504      1,260      1,770       1,752      12      1,764      6      117.07 
2000/01   6      544      1,178      1,728       1,711      11      1,722      6      139.20 
2001/02 6      450      921      1,377       1,363      8      1,371      6      143.33 
2002/03 6      387      1,013      1,406       1,366      34      1,400      6      144.13 
2003/04   6      467      1,638      2,111       2,066      39      2,105      6      188.45 
2004/05 6      605      1,471      2,082       2,042      34      2,076      6      139.75 
2005/06 6      629      1,611      2,246       2,186      54      2,240      6      140.52 
2006/07 6      611      1,651      2,267       2,195      66      2,261      6      173.50 
2007/08  6      692      1,999      2,698       2,583      109      2,692      6      251.33 
2008/09 6      731      1,867      2,604       2,523      75      2,598      6      248.82 
2009/10 6      736      1,278      2,020       1,984      30      2,014      6      224.92 
2010/11 6      788      2,252      3,046       2,968      72      3,040      6      263.63 
2011/12  6      753      3,078      3,837       3,753      78      3,831      6      307.59 
2012/13 6      889      3,443      4,338       4,260      72      4,332      6      354.22 
2013/14  6      1,069      3,731      4,806       4,750      50      4,800      6      359.70 
2014/15 6      1,071      3,858      4,935       4,891      38      4,929      6      301.20 
2015/16 6      1,067      4,004      5,077       4,975      96      5,071      6      262.20 
2016/17 6      1,181      3,893      5,080       5,011      64      5,074      6      267.94 
2017/18  6      1,080      3,566      4,652       4,616      31      4,646      6      291.15 
2018/19 1/ 6      1,197      3,748      4,951        4,842      103      4,945      6      265-305 
1/  Forecast.           
Sources: USDA, Economic Research Service using data from USDA, National Agricultural Statistics Service,  Oilseed Crushings, Production, 
Consumption and Stocks and USDA, Economic Research Service estimates and USDA, Agricultural Marketing Service, National Monthly Feedstuff 
Prices and USDA, Foreign Agricultural Service, Global Agricultural Trade System. Last updated: March 29, 2019. 

 
3. Co-Products used as Livestock Feed 
 

i.  Animal Market Share and Feed Ratios by Region 
 
Because canola is low in erucic acid and glucosinolates, it is a source of high-protein meal for livestock.  
Compared with other oilseed meals, canola meal has been reported to be a good source of essential 
minerals.  Canola meal is the second largest protein meal produced in the world, although it is dwarfed 
in size by the production of soybean meal.  Canola meal has a lower protein content than soybean meal 
(34-38% versus 44-49%) and fewer key amino acids.  Therefore, for much of the world, canola meal is an 
economical protein source for animals that do not have high energy or lysine requirements. 
 
Canola meal is primarily fed to cattle and pigs as part of a feed ration.  A recent review of studies of 
canola meal found it was comparable and sometimes superior to soybean meal and other commonly 
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used protein supplements and it can be fed to ruminants without restrictions.63  The majority of canola 
meal in the United States is fed to dairy cows because the high fat content of the meal enhances milk 
production.  Poultry, aquaculture, and specialty animals (including racehorses) can also be fed canola 
meal as a protein source although limited crushing locations, high fiber content, and low palatability 
limit feeding rates.  More information on canola meal can be found in the Feed Industry Guide published 
by the Canola Council, which is available at http://canolamazing.com/wordpress/wp-
content/uploads/2019/10/2019-Canola-Meal-Feed-Guide-Web.pdf. 
 
Data on canola meal domestic use and exports in the United States from USDA Economic Research 
Service is provided in the table above. 
 
The following tables show domestic use and exports of canola meal for Canada and the regions receiving 
those exports. 

 
 

 
 

Source:  USDA Foreign Agriculture Service, Canada Oilseeds and Products Annual 2019, GAIN Report, March 2019, 
https://apps.fas.usda.gov/newgainapi/api/report/downloadreportbyfilename?filename=Oilseeds%20and%20Produ
cts%20Annual_Ottawa_Canada_3-12-2019.pdf. 

 
63 Eduardo Marostegan Paula, et al., Feeding Canola, Camelina, and Carinata Meals to Ruminants, Animals (2019), 
9(10), 704, available at  https://www.mdpi.com/2076-2615/9/10/704/htm.  “Studies have shown that the best 
animal performances (dairy cows) were obtained when CM was included at 10–16% of the diet.”  Id. 



 

 68 

 
ii.  Feed Market Contract Specifications 

 
Trading Rules for The North American Sale of Canola Meal provided by the Canadian Oilseed Processors 
Association is available at http://copacanada.com/wp/wp-content/uploads/2016/08/NORTH-
AMERICAN-CANOLA-MEAL-Amended-July-2016.pdf.  These provide a guide for North American 
transactions, and the specifications from those rules are provided below. 

 
 

iii.  Historical and Projected Feed Prices 
 
Canola meal prices are included in the USDA table provided above. 
 

iv.  Data on Maximum Inclusion Rates, Substitutability 
 
Information on maximum inclusion rates and substitutability for canola meal is available in the Feed 
Industry Guide published by the Canola Council, which is available at 
http://canolamazing.com/wordpress/wp-content/uploads/2019/10/2019-Canola-Meal-Feed-Guide-
Web.pdf. 
 

v.  Approved Status Documentation 
 
Canola meal is generally recognized as safe for food use by the U.S. Food and Drug Administration.  See, 
e.g., FDA, GRN No. 327 (2010). 
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H.	List	of	Attachments	
 

1. EPA, Distillers Sorghum Oil LCA Spreadsheet, EPA-HQ-OAR-2017-0655-0090:  This 
petition relies on EPA’s data for production of renewable diesel, jet fuel, naphtha and 
LPG via a hydrotreating process that it used for grain sorghum oil. 
 

2. A comparison of EPA’s prior analysis for canola biodiesel and the analysis based on 
adjustments. 
 

3. Data Submission Template for Pathway Petitions:  This is EPA’s template spreadsheet 
for pathway petitions. We have provided applicable information under the feedstock 
tab for both the United States and Canada. 
 

4. Curtis Rempel, MBA PhD PAg, Vice President, Crop Production and Innovation Ian 
Epp, Agronomy Specialist, Persistence, Invasiveness and Management of Volunteer 
Canola in Western Canada, Canola Council of Canada (Feb. 3, 2020). 
 

5. Canola Council of Canada and Canadian Canola Growers Association, Canola’s 
Sustainable Future (Fall 2019). 

 


