CARBON ACUMEN

March 15, 2023

Cheryl Laskowski
Branch Chief, Low Carbon Fuel Standard Team
California Air Resources Board

Submitted via LCFS Comments Upload Link
RE: February 22, 2023 LCFS Workshop Potential Changes to the Low Carbon Fuel Standard
Dear Dr. Laskowski and the respective Transportation Fuels Branch Staff,

Carbon Acumen appreciates the opportunity to comment on the potential changes to the Low
Carbon Fuel Standard (LCFS) during the workshop held on February 22, 2023. | will use this
opportunity to present the basis for a more stringent 2024 compliance target along with a
concept for the Acceleration Mechanism’s metric, trigger event & threshold, normalization, and
provide an example.

2024 Step Down

The most recent LCFS data shows the market was at a 13.33% reduction in Q3-2022", ahead of
the current reduction target of 12.5% for 2024. With the rampant YoY progress of nearly 400 basis
as Q3-2021 was at a 9.37% reduction, CARB should increase the stringency of the 2024
compliance target to at the very least 18% and if not 20+%. The decision of where to set the 2024
reduction target should be based on the most up-to-date information. Please see the Appendix
section for free publicly available data sources and metrics Carbon Acumen tracks and their
correlation to CARB LCFS quarterly summaries.

Acceleration Mechanism Metric

With the expected domestic Renewable Diesel buildout, further market share expansion of
negative-Cl Renewable Natural Gas (RNG), higher EV sales penetration, and slumping gasoline
demand, net credit generation is projected to jump significantly over the next 2-3 years. Thus
leading to over over 68 entities supporting a need for an Acceleration Mechanism in the most
recent LCFS Workshop Comments including airlines (American, United), autos (Rivian, Tesla),
renewable diesel producers (Neste, World Energy), negative Cl RNG project developers, owners
& operators (Amp Americas, DTE Vantage, CalBioenergy, Maas Energy Works), and utilities
(LADWP, PG&E, SDG&E, SMUD, SoCal Edison)?. Major obligated parties such as Chevron® and
Valero® did object to the idea of an Acceleration Mechanism based on price and stated the

" CARB LCFS Reporting Tool Quarterly Summaries

2 CARB Nov 9, 2022 LCFS Workshop Comments

3 Chevron Nov 9, 2022 LCFS Workshop Comments (pdf link)
4 Valero Nov 9, 2022 LCFS Workshop Comments (pdf link)
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mechanism should encourage growth and innovation through a clearly defined, transparent,
predictable process based on real data submitted to CARB.

The concept of a 4-quarter energy weighted Cl delta presented by Carbon Acumen® and Net
Negative Partners® should be used as the metric for the Acceleration Mechanism as it is the most
transparent metric that currently exists. The 4-quarter energy weighted CI delta might sound a
little confusing but it is essentially using a credits-to-deficits ratio to calculate progress against
compliance. First the quarterly reduction will need to be calculated by dividing credits by deficits
then multiplying by respective reduction target percentage as shown in equation 1 below. Take
Q2-2022 for example with 6.74 million MT of credits, 5.39 million MT of deficits, and a 10%
reduction target gets you to a 12.5% quarterly reduction.
Quarterly Reduction = (Credits/Deficits) * Reduction Target Equation 1
To calculate the quarterly Cl delta you subtract the reduction target from the quarterly reduction
as calculated in equation 1. For Q2-2022 the quarterly delta would be 2.5%.
Quarterly Delta = Quarterly Reduction — Reduction Target Equation 2
For the final step you weight each quarterly Cl delta based on the total energy used in that
respective quarter relative to the prior three quarters. The table below shows an example of how
the 4-quarter energy weighted Cl delta would be calculated for Q2-2022, which is 1.53%.

Meaning for quarters Q3-2021 through Q2-2022, the actual Cl reduction outpaced compliance by
153 basis points or 1.53 percentage points.

Quarter Credits Deficits Quarterly Quarterly Delta Energy
(million MT) | (million MT) Target Reduction (MM MJ)

Q3-2021 5.53 517 8.75% 9.36% 0.61% 572,822
Q4-2021 5.61 4.69 8.75% 10.47% 1.72% 536,959
Q1-2022 5.84 515 10.00% 1.34% 1.34% 514,007
Q2-2022 6.74 5.39 10.00% 12.50% 2.50% 541,077
4-Quarter Energy Weighted CI Delta 1.53% 2,164,865

Note: CARB currently does not report total energy in the quarterly data, however they do report
volumes for each quarter in gallons, gge or dge. The quarterly energy you see in the table above

5 Carbon Acumen Nov 9, 2022 LCFS Workshop Comments (pdf link)
 Net Negative Partners Nov 9, 2022 LCFS Workshop Comments (pdf link)
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is the sum of multiplying each volume by its respective energy density. This method accounts for
the energy-economy-ratio (EER) for each respective fuel.

Trigger Threshold & Timing

As mentioned before, LCFS data for the last two quarters of the preceding year and the first two
quarters of the current year are reported each year by CARB as summarized in the table below
for the 2023 and 2024 calendar years.

Calendar Year Quarter Data Reporting Month
2023 Q3-2022 Jan-2023
Q4-2022 Apr-2023
Q1-2023 Jul-2023
Q2-2023 Oct-2023
2024 Q3-2023 Jan-2024
Q4-2023 Apr-2024
Q1-2024 Jul-2024
Q2-2024 Oct-2024

Given CARB updates Crude Oil CI” and electricity grid average CI® for the following year during
Q4 of the current year, it is acceptable to use the same timing for the Acceleration Mechanism.
Therefore the data used to calculate 4-quarter energy weighted Cl delta should include Q3 and
Q4 of the prior calendar year along with Q1 and Q2 of the current calendar year. For example if
the Acceleration Mechanism was to trigger to accelerate the reduction targets for years
2025-2030, the data used in the 4-quarter weighted Cl delta would be from quarters Q3-2023,
Q4-2023, Q1-2024, and Q2-2024. By doing this, the market would have ample time to plan for
2025 as the last data used would be published at the end of October in 2024. Also since the
4-quarter energy weighted Cl delta is a rolling metric, market participants should be fully aware of
a potential acceleration for 2025-2030 reduction targets as early as July 2024.

CARB installed a triggering threshold for the Crude Cl of 0.1 gCO2e/MJ. Meaning if the three year
energy weighted Cl average did not increase by more than 0.1 gCO2e/MJ, then the Crude Cl did
not change. CARB could do something similar with the Acceleration Mechanism by using a
threshold of 0.5% or 1.0%. So if the 4-quarter energy weighted Cl delta was not greater than the
threshold it would not trigger in Q4 of the current year to accelerate the following years reduction

" LCFS Crude Qil Life Cycle Assessment
82023 ClI Values for California Average Grid Electricity Used as a Transportation Fuel in California
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targets. A triggering of the Acceleration Mechanism should not only adjust the future compliance
curve but also the Comp Curve.

Comp Curve (Normalization)

The purpose of the Comp Curve is to have it ready to potentially accelerate the 2025-2030
reduction targets by taking into consideration four things: (1) 2024 step down, (2) new compliance
curve slope, (3) significant data lag, and (4) “normalize” progress to avoid double counting ClI
reduction progress.

The current 2030 target is 20% with many calling for a new 2030 reduction of around 30%.
Instead of drawing a straight line from the 2023 reduction target of 11.25% to 30% in 2030,
increasing compliance by 2.68% per year, CARB would ‘step down’ the compliance curve in 2024
at a steeper rate than the consistent reduction annual rate from 2025-2030. The Comp Curve
should take into account the 2024 step down and the new slope of compliance curve from
2025-2030.

CARB releases LCFS data on a quarterly basis, however the timing of the release lags by a
significant amount. For any reporting year only the first two quarters of that reporting year are
reported in that calendar year with the remaining two quarters being reported in the following
year. The Comp Curve and respective Acceleration Mechanism will need to take the significant
data lag into consideration so that market participants have ample lead time to plan for the
following year if the reduction target is going to accelerate.

Due to the anticipated 2024 step down and data lag, the CI delta will need to be calculated
against a Comp Curve to avoid double counting Cl reduction progress as opposed to being
calculated against the reduction target as shown in equations 1 and 2. Therefore the quarterly
reduction and delta should be calculated against the Comp Curve as shown in equations 3 and 4,
respectively.

Quarterly Reduction = (Credits/Deficits) * Comp Curve Target Equation 3

Quarterly Delta = Quarterly Reduction — Comp Curve Target Equation 4

Assuming a 2024 step down to 18% and a 2030 reduction target of 30%, the graph below
illustrates the current Cl reduction targets (black line) versus the 2024 step down (dotted black
line) and the Comp Curve (blue line). For years 2022 and 2023, the Comp Curve takes the same
slope of the new compliance curve set forth by CARB in the upcoming rulemaking. The reasoning
for the Comp Curve being different in 2022-2023 versus the reduction target curve is to not
double count progress that has been accounted for in the 2024 step down along with having the
same slope as the 2024-2030 slope. If the Acceleration Mechanism is never triggered, the Comp
Curve is the same as the reduction target curve for 2024-2030.
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Example

For this example it is assumed there is a 2024 step down to 18% along with a ratable annual
increase of 2% per year to 30% reduction target by 2030. The table below outlines this example
for the 2022-2030 reduction targets as well as the Comp Curve.

Compliance Year | Reduction Target Comp Curve
2022 10% 14%
2023 11.25% 16%
2024 18% 18%
2025 20% 20%
2026 22% 22%
2027 24% 24%
2028 26% 26%
2029 28% 28%
2030 30% 30%

The graph below is a visual representation of the table above showing the current Cl reduction
curve, 2024 step down, the Comp Curve along with the new Cl reduction curve.
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The table below summarizes the quarterly data release timing along with the reduction target for
each quarter and the respective Comp Curve to calculate the 4-quarter energy weighted Cl delta
in this scenario for years 2023-2026.

Release Year Quarter Data Reduction Target Comp Curve
2023 Q3-2022 10% 14%
Q4-2022 10% 14%
Q1-2023 11.25% 16%
Q2-2023 11.25% 16%
2024 Q3-2023 11.25% 16%
Q4-2023 11.25% 16%
Q1-2024 18% 18%
Q2-2024 18% 18%
2025 Q3-2024 18% 18%
Q4-2024 18% 18%
Q1-2025 20% 20%
Q2-2025 20% 20%
2026 Q3-2025 20% 20%
Q4-2025 20% 20%
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Q1-2026

22%

22%

Q2-2026

22%

22%

For this example let's assume for each quarter reported in 2024 (Q3-2023, Q4-2023, Q1-2024,
Q2-2024) has a quarterly delta of 3%, therefore triggering the Acceleration Mechanism by adding
an additional 3% for the 2025-2030 reduction targets. Lets also assume the 3% quarterly delta
stays constant for Q3-2024 and Q4-2024 which is reported in 2025. By adjusting the Comp
Curve with the initial 3% that was triggered at the end of 2024, the 3% additional reduction is now
normalized to zero and not being double counted in 2025 when Q3-2024 and Q4-2024 are
reported. If the Comp Curve did not adjust each time the Acceleration Mechanism triggered, then

the reduction progress has the potential to be double counted and triggering another

acceleration for compliance years 2026-2030. The table below reflects the 3% made to the
reduction targets and the Comp Curve in red.

Release Year Quarter Data Reduction Target Comp Curve
2023 Q3-2022 10% 14%
Q4-2022 10% 14%
Q1-2023 11.25% 16%
Q2-2023 11.25% 16%
2024 Q3-2023 11.25% 19%
Q4-2023 11.25% 19%
Q1-2024 18% 21%
Q2-2024 18% 21%
2025 Q3-2024 18% 21%
Q4-2024 18% 21%
Q1-2025 23% 23%
Q2-2025 23% 23%
2026 Q3-2025 23% 23%
Q4-2025 23% 23%
Q1-2026 25% 25%
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Q2-2026

25% 25%

For a simpler view of what the 3% acceleration would mean for each compliance year as well as
the Comp Curve. The Acceleration Mechanism, if triggered, adjusts future reduction annual
targets while adjusting both the future Comp Curve and the preceding years as shown in red in

the table below.

Compliance Year | Reduction Target Comp Curve
2022 10% 14%
2023 11.25% 19%
2024 18% 21%
2025 23% 23%
2026 25% 25%
2027 27% 27%
2028 29% 29%
2029 31% 31%
2030 33% 33%

If you are a more visual person please see the graphs below using the same scenario of
triggering a 3% acceleration in 2024. The graph on the left shows the triggering event of 3% by
the blue dotted line while the graph on the right shows the trigger, adjusted Comp Curve and

Compliance Curve.
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Discussion & Recommendations

In order to spur further investment into low carbon fuel infrastructure an Acceleration Mechanism
needs to be adopted by CARB. A metric that is clearly defined, transparent, and based on real
data submitted to CARB should be used for the Acceleration Mechanism such as the 4-quarter
energy weighted ClI delta calculated against a Comp Curve with clearly defined triggering events
as presented in this letter.

Carbon Acumen adamantly opposes an Acceleration Mechanism based on price as it serves as a
de facto carbon tax and negates the point of LCFS being a market driven policy mechanism to
drive innovation to lower the dependency on petroleum and reduce the ClI of the transportation
fuel consumed in California. A credit bank based mechanism is a possible way to accelerate the
transition to a more sustainable energy economy, however there has not been a well defined
metric presented by other stakeholders to date.

If you have any questions or comments about the information provided above or in the Appendix,
please feel free to reach out to me at will@carbon-acumen.com.

Sincerely,
Will Faulkner
Carbon Acumen, Founder
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Appendix: Data Sources & Commentary

CARB has requested from industry a list of proper data sources to track to help better gauge
up-to-date relevant market conditions and thus in an iterative loop, to create better models to
inform participants during policy making. Below is a summary of what Carbon Acumen tracks to
help predict quarterly LCFS net credit/deficit generation.

CARFG Production & Gasoline Sales

The average quarterly production rate of California Reformulated Gasoline (CARFG) reported
weekly by the CEC® has a 93% correlation to LCFS CARBOB volume reported by CARB while the
quarterly taxable gasoline sales reported monthly by CDTFA™ has an 89% correlation.
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Renewable Di | California Policy "Triple Dip"

Crude based diesel gets hit twice by California carbon policies: once by LCFS and the other by
C&T known as Cap-at-the-Rack or CAR. Since renewable diesel producers and marketers price
against the price of diesel, they commonly “Triple Dip” on California Carbon Policy: once on LCFS
credit generation, once on diesel LCFS deficit fee, and once on the diesel CAR fee. Due to this
phenomena, the LCFS credit price could remain constant while the “Triple Dip” LCFS equivalent
price for RD is 2-3x the value of the LCFS credit price. Therefore opening the floodgates for
higher RD blends to be more economical even at lower perceived LCFS values.

Assumptions
« 2024 ClI reduction target: 18%
» 2030 ClI reduction target: 30%
* Annual linear step-down from 2024 to 2030
* Renewable diesel Cl: 35 gCO2e/MJ
* Diesel Cl: 104.48 gCO2e/MJ
* Incremental CI: 1.10 gCO2e/MJ
» CCA 2023 reserve price: $22.21 per MT
» CCA price base increase: 5%
$100 $100 $100 $100 $100 $100 $100 « CCA price CPl increase: 3%
» CCA total annual price increase: 8%
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® CEC Weekly Fuels Watch, Refinery Inputs and Production
1 CDTFA Fuel Taxes Statistics & Reports
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Renewable Diesel Blend

Starting in 2021 EIA starting reporting both RD Blending & Product Supplied at the national level
on a monthly basis", although it is not a perfect predictor of RD volume in LCFS quarterly data
they both have trended together. Given that California is the largest diesel market in PADD 5,
there is a 99% correlation between the ratio of the quarterly average EIA PADD 5 Ending Stocks™
to quarterly average CEC CARB Diesel stocks™ versus the RD blend of ULSD (diesel, renewable
diesel, biodiesel) reported in the LCFS quarterly summaries.

@ Quarterly Blend (%) == 0.382*x +-0.0107 R?= 0.923
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Negative CI RNG

EPA reports monthly the amount of RINs generated year-to-date from Ag Digester Biogas™. Given
that 90+% of EPA volume matches with LCFS quarterly summaries negative-Cl RNG posted on
‘Feedstocks Summary’ tab, CARB and other stakeholders should pay attention to this data source
as the annual run rate in Q4-2022 is 25% higher than what was observed for the year.
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" EIA Supply & Disposition, Renewable Diesel Fuel

12 EIA West Coast (PADD 5) Ending Stocks of Renewable Diesel Fuel
3 CEC Weekly Fuels Watch, Refinery Stocks

* EPA RINs Generated Transactions, Feedstock Summary Report
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https://www.epa.gov/fuels-registration-reporting-and-compliance-help/rins-generated-transactions
https://www.energy.ca.gov/data-reports/reports/weekly-fuels-watch/refinery-stocks
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