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Executive Summary

Montana Renewables, LLC (“MRL") began production of renewable fuels in Great Falls, MT, in December 2022,
with representative production beginning in January 2023. MRL was approved for its first set of California Low
Carbon Fuel Standard (“LCFS”) provisional fuel pathways in March 2024. These pathways covered the production
of renewable diesel, renewable naphtha and alternative jet fuel from soy oil, canola oil, corn oil, and tallow.

This pathway application is intended to add another feedstock, used cooking oil (“UCQO"), to MRL's approved
LCFS fuel pathways. The emissions calculated for the individual steps are summed to determine the fuel cycle
carbon intensity. The results for the Montana Renewables, LLC UCO pathways are shown in the following table.

Table ES-1 Lifecycle GHG Emissions - MRL Used Cooking Oil Fuel Pathways, gCO2e/MJ

Lifecycle Step Calculated
Emissions

Feedstock Production [

Fuel Production -

Indirect Land Use 0.00

Tailpipe Emissions 0.76

Calculated Carbon Intensities 26.23
Reflected in this Application
(including Margin of Safety)

Section 1: Infroduction

Montana Renewables, LLC began production of renewable fuel in Great Falls, Montana in December 2022. From
January through July 2023, MRL achieved expected/representative production results for three products:
Renewable Diesel (“RD"”), Renewable Naphtha (“RN"”), and Alternative Jet Fuel (“"AJF”, also known as
“Sustainable Aviation Fuel” or “SAF”)1. This representative production was used as the basis of MRL's first pathway
application, covering the use of soy oil, canola oil, tallow and corn/sorghum oil as feedstocks. These initial
pathways were certified by CARB in March 2024.

MRL began using used cooking oil in || ot essentially trial-basis quantities. By [ EGEGEGNGTcTzG R

began to ramp up the use of UCO, which it has continued to run as part of its feedstock mix. This report
accompanies a Simplified Cl Calculator as part of a Tier 2 Provisional Pathway Application for a Carbon Intensity
determination for Products produced by the renewable fuel plant from UCO.

1.1 Montana Renewables, LLC (MRL)

Calumet, Inc. (“Calumet”), the indirect corporate parent of MRL, converted part of its existing Great Falls,
Montana refinery into a renewable fuels plant. Calumet’s operations at the Great Falls site include two fully
independent business lines: renewables through Montana Renewables, LLC, and conventional Canadian crude
refining through Calumet Montana Refining (“*CMR”). Calumet owns 100 percent of the equity of MRL.

1 Each of RD, RN, and SAF may be referred to herein, as applicable, as “Product” or “Products”.
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The MRL Great Falls renewable facility is a hydroprocessed esters and fatty acids (“HEFA”) renewable fuels plant
with two internal steam methane reformers (“SMRs”) that generally provides all its hydrogen needs. The facility
uses renewable offgas as hydrogen plant feed and as process fuel to reduce its natural gas consumption. In the
first full calendar quarter of operation, MRL produced renewable naphtha and renewable offgas as co-products.
In April 2023, MRL began producing sustainable aviation fuel and also initiated operations of an onsite feedstock
pretreatment unit (“PTU"). Simplified block flow diagrams of the separate phases of the facility's operations by
quarter are shown in the figures below. A more detailed block flow diagram of MRL and a full meter list are
maintained in MRL’s LCFS Compliance Monitoring Plan.

Figure 1-1 - MRL Great Falls Facility Block Flow Diagram, Q1 2023
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Figure 1-2 - MRL Great Falls Facility Block Flow Diagram, Q2 and Q3 2023
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The Great Falls Facility is shown in Figure 1-3 below. A detailed plot plan identifying the MRL and CMR assets at
the site is maintained in MRL's LCFS Compliance Monitoring Plan.

Figure 1-3 - Aerial View of Great Falls Facility
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Figure 1-3 obtained from Microsoft BING Maps
1.2 MRL Equipment Phase-In

MRL began producing renewable fuel in December of 2022. The initial phase capacity was 6,000 bbl/d and
included the operation of the renewable diesel unit (“RDU") and the two hydrogen plants, #3 SMR (15 MMSCFD)
and #4 SMR (21 MMSCFD, which started operations in March). Beginning in Q2 2023, MRL’s onsite operations
expanded fo include the prefreatment unit and a side-stripper for sustainable aviation fuel production, along
with increasing rates on the #4 SMR. These upgrades have allowed the facility to achieve rates approaching the
facility’s permitted capacity of 15,000 bbl/d. Plans have been announced fo significantly expand the facility’s
production of alternative jet fuel, reaching rates over 19,000 bbl/d by 2028.

1.3 MRL / CMR Interaction

MRL has modified some existing assets at CMR's Great Falls refinery to be able to produce renewable products.
The MRL plantis co-located but does not co-process with the CMR refinery.

The following systems are either shared between MRL and CMR or have common headers:

¢ Steam (metered between facilities)

e Process fuel (metered between facilities)

¢ Hydrogen (metered between facilities)

¢ Material unloading and loading (electricity accounted for by MRL)
¢ Cooling water (electricity accounted for by MRL)

e  WWITP (electricity accounted for by MRL)

e Flares (electricity accounted for by MRL)



1.4 Model Set-up

The Simplified CI Calculator used for MRL's provisional fuel pathway application was downloaded from the CARB
LCFS website and is identified as the August 13, 2018-corrected version. It is referred to throughout this report as
“the model”.

The values that are location dependent and are set up with drop down menus are:

1. The Regional electricity mix for the renewable fuels plant has been set to 4-NWPP (WECC Northwest) Mix
2. The Regional crude oil mixis US Average Crude
3. The Regional natural gas sourceis U.S. Average NG

Other model inputs are entered on other sheets in the model. These are described in detail elsewhere in this
report.

1.5 Changes Made to the Model
MRL made the following changes to the Simplified Cl Calculator in support of its current application:

1. Addition of a second feedstock tab for Corn Sorghum Qil . CARB has previously approved two sets of fuel
pathways for corn / sorghum oil used by MRL in fuel / co-products production: one for corn oil pretreated
offsite and one for corn oil pretreated onsite at Great Falls. Since the existing model includes only corn
sorghum oil inputs tab, MRL was required to add a second tab. This second corn sorghum oil tab includes
the same formulas as the first. All data was entered into the tab "Others1” added to the model. Additional
details are included in the file “Modificafions to the CA-GREET3.0 Inputs Sheet” submitted with this
application.

2. Addition of a Non-LCFS feedstock tab. During the period of fime included in the model, MRL received and
consumed small guantities of camelina, which is not a feedstock covered by CARB's Simplified ClI
Calculator. MRL is not seeking approval for a camelina fuel pathway at this fime; however, to properly
account for the use of this feedstock in MRL's production yields and Cl scores for other pathways, we have
added a “Non-LCFS Feedstock” tab to the model and have recorded the camelina feedstock quantities
therein. Additional details are included in the file *Modifications to the CA-GREET3.0 Inputs Sheet”
submitted with this application.

3. Updates to RD-Production Tab. Other elements of the model (such as the RD Production tab) have been
updated fo connect the second corn sorghum oil tab and non-LCFS feedstock tab, to ensure proper
calculation of MRL's Cls. Additional details are included in the file “"Modifications to the CA-GREET3.0 Inputs
Sheet” submitted with this application.

4. Addition of Multiple New Worksheets. MRL has added multiple worksheets demonstrating how certain
inputs fo the model have been calculated. These worksheets include:

¢ MRLSummary of Changes

* MRL Calculations (covering the calculation of Fields 2.14a, 2.14b, 2.16a, 2.17a and 2.20c of
the RD Production tab in the model)

¢ MRL Electricity Calcs

*  MRLNatGas Calcs

* MRL Pilot Calcs

¢ MRL Imported Steam Conversion

e MRLDCO Calcs (covering the calculation of Field 2.5 of the Others1 tab, for MRL’s second
CornSorghumOQil pathway as described above)




Section 2: Feedstock

Each feedstock for the plant is entered on a separate sheet in the model. For MRL, the feedstock data is entered
on the following tabs of the model.

Soy Qil

Canola

Tallow 1 & Tallow 2

CornSorghum Qil 1 & Others 1 (CornSorghum Qil 2)

UCOQOI1 (the subject of the current fuel pathway application)

All feedstock was received by rail during the provisional period. Some of the tallow and corn oil was transported
initially by truck and then transloaded to rail for delivery to MRL. The inventory is recorded in temperature-
corrected barrels and converted to pounds using the densities shown in Table 2-1 below.

Table 2-1 Feedstock Densities

Feedstock Density
Soy Oil [ ]
Canola Oil [ ]
Tallow ]
Corn Oil ]
__

Used Cooking Ol

MRL uses | fe€dstock storage tanks. Feed rate is determined by [
e R i to the feed storage tanks. The feed mix is determined

using

This is the same
methodology used in MRL's RFS RIN Generation Protocol (“RGP”), which is required and approved by the EPA.
This is also the same methodology previously reviewed by CARB for MRL's original provisional fuel pathway
application (approved March 2024). MRL has incorporated UCO info this feedstock methodology; this is the only
relevant change reflected in this application.

Applicable measurement devices and instrumentation are recorded in MRL's compliance monitoring plan, which

was reviewed as part of third party validation of this application. The monitoring plan includes the instrumentation
calibration log and schedule.



Section 3: Renewable Products Production

The production of renewable products (RD, RN and SAF) requires energy, hydrogen, catalyst, and chemical
inputs. The model has several required inputs in the RD Production tab. These include data on renewable diesel,
energy, and co-products. These are discussed below.

3.1 Process

The plant consumes feedstock, electricity, natural gas. The hydrogen is produced within the system boundary
from natural gas and renewable offgas from the renewable diesel unit. The plant, being co-located with a
petroleum refinery, has various utility system connections that are appropriately metered between them so that
MRL's LCFS measurement points are properly accounted for.

Since Q2 2023, MRL has operated an onsite PTU for pretreatment of feedstocks. The PTU uses Advanced Research
Associates’ (“ARA”) patented Hydrothermal Cleanup (“HCU") process, which combines feedstocks with ||l

SN e RERRIER 'o roc.co concentrations of melalic

compounds in feedstock.

A simplified block flow diagram representing the HCU process is provided in Figure 3-1 below.

Figure 3-1 - HCU Pretreatment Process at MRL, as of Q2 2023 (alternative representative schematic in lieu of
original CBI Figure 3-1)
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3.2 Mass Inputs and Outputs

The feedstock processed is automatically calculated by the model based on receipts and changes in the
inventory levels, as described in Section 2 of this report. Process chemicals are a standard value in the model.

The production of renewable diesel is determined in a similar manner to the feedstock. Opening and closing
inventories are recorded along with renewable diesel sales. The information is reported in barrels in the MRL
inventory report and has been converted to gallons using the U.S.-standard 42 gallons per barrel.

Applicable measurement devices and instrumentation are recorded in MRL's compliance monitoring plan,
which was reviewed as part of third party validation of this application. The monitoring plan includes the
instrumentation calibratfion log and schedule.

3.3 Energy Requirements
3.3.1 Natural Gas

The facility obtains its natural gas from across the upper Rockies, in the US, and Canada. Most originates from one
of the largest natural gas hubs in North America, the Aeco Hub, in southern Alberta, Canada. MRL understands
that CARB requires emissions from natural gas originating in North America to be calculated using the U.S. emission
factor. We have therefore utilized “U.S. Average NG” as the Regional Natural Gas Source in Field 2.5 of the RD Production
tab of the model.

Natural gas consumption by MRL, as reported in the model, is calculated in accordance with Operating
Condition ("OC") #7 approved by CARB. This OC specifies alternative natural gas data sources, usage
calculations and related procedures, including missing data substitution and steam balance calculation
methodologies, in lieu of using the site utility meter. Detailed calculations related to OC7 are provided in
worksheets added to the model, specifically the worksheets titled:

e  MRLNatGas Calcs

¢ MRL Pilot Calcs

*  MRL Imported Steam Conversion

Applicable measurement devices and instrumentation are recorded in MRL's compliance monitoring plan,
which was reviewed as part of third party validation of this application. The monitoring plan includes the
instrumentation calibratfion log and schedule.




3.3.2 Electricity

There is one main, invoiced, electricity meter for both MRL and CMR. Because this single meter’s readings overstate
actual usage by MRL, MRL previously applied and received CARB's approval for an alternative methodology.
Electricity consumption by MRL, as reported in the model, is calculated in accordance with OC #8 approved by
CARB. This OC specifies alternative electricity data sources, usage calculations and related procedures, including
missing data substitution methodologies, in lieu of using the site utility meter. Detailed calculations related to OC8
are provided in the worksheet titled MRL Electricity Calcs added to the model

Applicable measurement devices and instrumentation are recorded in MRL's compliance monitoring plan, which
was reviewed as part of third party validation of this application. The monitoring plan includes the instrumentation
calibration log and schedule.

3.3.3 Alternate Fuel/Credit for Co-Product Use

Renewable fuel gasis a co-product of the HEFA production process. MRL captures this fuel gas and primarily uses
it as feed for its dedicated SMRs (displacing natural gas) fo produce hydrogen. Consistent with OC #3, MRL
records this use as Alternate Fuel in field 2.14 of the RD Production tab of the model (Alternate Fuel/Credit for Co-
product Use). Procedures for sampling, measurement and testing of fuel gas streams are described in MRL's
compliance monitoring plan, which was reviewed as part of third party validation of this application. Using the
results of gas chromatograph (“GC") testing, MRL applies CARB's default emission factors (see “EF Table” in the
model) and converts from HHV to LVH to determine the emission factor value applicable to Alternate Fuel
quantities recorded in the model. Additional calculations supporting these values are found in the worksheets
tittled MRL Calculations and MRL Nat Gas Calcs in the model.

At certain fimes during the modeling period (generally, if one of MRL's two dedicated SMRs was unavailable),
MRL would produce excess renewable fuel gas. During such periods, available fuel gas would be diverted to
CMR for its use. Consistent with OC #3, delivery of this fuel gas outside of MRL's energy boundary is recorded in
field 2.16 of the RD Production tab of the model (Co-Product Light Hydrocarbon Production). Sampling,
measurement and testing of such fuel gas is described in MRL's compliance monitoring plan and generally follows
the same protocols used to determine fuel gas reported as Alternate Fuel.

3.3.4 Hydrogen

MRL has two dedicated steam methane reformers (SMR) serving to meet hydrogen demand for the HEFA process..
These SMRs are the #3 H2 Plant (#3 SMR), with a capacity of 15 MMSCFD, and the #4 H2 Plant (#4 SMR), with a
capacity of 21 MMSCFD (which was brought online in March 2023). MRL also has the capability to either import
hydrogen fromm CMR, which utilizes the #2 SMR at the refinery, or export hydrogen to CMR.

Since MRL generally produces enough hydrogen via the #s 3 and 4 SMRs (i.e., within its own energy boundary)
to meeft fuel production demand, the majority of monthly hydrogen inputs recorded in the model are zero (“0").
The process inputs used to make such hydrogen are already reflected in fields 2.12 (NG Use) and/or 2.14
(Alternate Fuel/Credit for Co-product Use) of the RD Production tab of the model.

Positive values recorded in field 2.15 of the RD Production tab of the model account for those months where
MRL was required to import hydrogen produced by CMR (i.e., outside of MRL's energy boundary) to meet fuel
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production demand. These periods were generally the result of unexpected downtime in one of the SMRs.
Importation of hydrogen from CMR is expected to be infrequent/only of necessity. MRL generally anticipates
being in hydrogen balance during normal operations and any imbalance will be metered between MRL and
CMR.

Applicable measurement devices and instrumentation are recorded in MRL's compliance monitoring plan,
which was reviewed as part of third party validation of this application. The monitoring plan includes the
instrumentation calibration log and schedule.

3.4 Co-Products
MRL produces three types of co-products (as they are described within the model).

¢ Light Hydrocarbons (also referred to as renewable fuel gas; discussed above in section 3.3.3)

¢ Renewable Naphtha
e Alternative Jet Fuel (also referred to as Sustainable Aviation Fuel)

3.4.1 Naphtha

Renewable naphtha is produced, stabilized, and sent to storage for sale. Product meters and measurement
practices are similar to Renewable Diesel and are described in MRL's compliance monitoring plan that was
reviewed as part of third party validation of this application.

MRL previously prepared and submitted a sampling and analysis plan (“S&AP”) for determining the energy density
of co-products, including renewable naphtha. The S&AP was accepted by CARB with MRL's fuel pathway
application approved in March 2024. Pursuant to the plan and the related OC adopted by CARB (see OC #2), MRL
obtained third party testing of composite monthly samples of MRL's renewable naphtha, for net heat of
combustion. From these results, MRL calculated a conservative value and a representative value for the energy
density of its renewable naphtha. CARB approved the use of representative values via correspondence on January
17,2025; therefore, MRL used the representative value for the energy density of renewable naphthain Field 2.17.a
of the RD Production tab of the model with this application. Supporting calculations are included in the MRL
Calculations worksheet included with the model.

3.4.2 Alternative Jet Fuel

Alternative Jet Fuel is produced through processes similar o Renewable Diesel. It is removed via a side-stripper
and stored onsite prior to sale. Product meters and measurement practices are similar o Renewable Diesel and
are described in MRL's compliance monitoring plan that was reviewed as part of third party validation of this
application.

MRL previously prepared and submitted a sampling and analysis plan (“S&AP”) for determining the energy density
of co-products, including Alternative Jet Fuel. The S&AP was accepted by CARB with MRL's fuel pathway
application approved in March 2024. Pursuant to the plan and the related OC adopted by CARB (see OC #2), MRL
obtained third party testing of composite monthly samples of MRL's Alternative Jet Fuel, for net heat of combustion.
From these results, MRL calculated a conservative value and a representative value for the energy density of its
Alternative Jet Fuel. CARB approved the use of representative values via correspondence on January 17, 2025;
therefore, MRL used the representative value for the energy density of Alternative Jet Fuelin Field 2.17.a of the RD
Production tab of the model with this application. Supporting calculations are included in the MRL Calculations
worksheet included with the model.
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Section 4: Renewable Product Transport

MRL’s product is imported by rail to California. Based on customer information, a small percentage of the
renewable diesel is transported within California by truck from the import terminal to a second location where
blending / sale over the rack occurs. The model includes the weighted average distances for the pathway
model period of [l rail miles andfff truck miles.

Section 5: Tank to Wheels

The tank-to-wheels emission factor is the same in the model for all Products produced at MRL. This emission
category calculates the methane and nitrous oxide emissions associated with the combustion of Product. The
value in CA GREET 3.0is 0.76 gCO2eq/MJ.

Section 6é: Indirect Land Use Change

There are no land use change values for the used cooking oil feedstock that is the subject of this application.

Section 7: Summary

The emissions calculated for the individual stages are summed to determine the fuel cycle Cl. The results for the
MRL's product and co-product pathways are shown in the following table.

Table 7-1 Lifecycle GHG Emissions - MRL Used Cooking Oil Fuel Pathways, gCO2e/MJ

Feedstock Production -

Fuel Production -
Indirect Land Use 0.00
Tailpipe Emissions 0.76
Calculated Carbon Intensities 26.23

Reflected in this Application
(including Margin of Safety)
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