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August 27, 2024

Ms. Rajinder Sahota

Deputy Executive Officer — Climate Change and Research
California Air Resources Board

1001 | Street

Sacramento, CA 95814

VIA Electronic submittal through CARB portal

Re: Valero Renewable Fuels Company, LLC Comments on 15-Day Low Carbon Fuel Standard
Amendments Package

Dear Ms. Sahota:

Valero Renewable Fuels Company, LLC (“VRF”) appreciates the opportunity to provide
comments on the proposed on the California Air Resources Board {“CARB”) 15-Day Low Carbon Fuel
Standard (“LCFS”) Amendments Package (the “Amendments”). VRFis the owner and operator of 12
ethanol plants in the United States with an annual production capacity of approximately 1.6 billion
gallons of ethanol. VRF sells its ethanol into California, as well as other low carbon markets in the U.S.
and around the world. As one of the nation’s largest producers of ethanol, and with its experience
both in California and globally, VRF offers the following comments for the California Air Resources
Board’s consideration.

Approved Certification Systems

The Amendments propose to allow CARB to approve pathway certification systems that have
been recognized by the European Commission for the European Union Renewable Energy Directive
(“EU RED"”) 2018/2001 as of December 31, 2025. VRF supports CARB in using global standards, but
would encourage CARB to allow other international low carbon sustainability standards such as the
Canadian Fuel Regulations.

Land Use Change

The Amendments propose a modification of CARB’s conservative land use change carbon
intensity (“Cl”) values. The proposed Amendments would allow the Executive Director to further
modify already conservative land use change Cl values based on region. VRF has a concern
surrounding the tremendous amount of discretion provided to the Executive Officer in changing
established land use change Cl values in @ manner that circumvents the rulemaking process and
excludes stakeholder input. VRF also has a concern that though CARB’s indirect land use values
(“ILUC”) for corn ethanol are not consistent or appropriate. CARB is using an extremely conservative
ILUC value for U.S. corn ethanol while providing a lower ILUC value for Brazilian sugarcane ethanol
even though such Brazilian ethanol may be coming from potentially new deforested land." In addition,

1 Using the Tier 1 Simplified Calculator, the ILUC for corn-based ethanol is 19.8 gCO2e/MJ, whereas Brazilian sugarcane
ethanol receives an ILUC value of 11.8 gCO2e/M).



ILUC penalties are not extended to the installation of solar arrays, wind turbines, or the extraction of
minerals to support EV batteries, despite their potential for significant direct and induced land use
changes. For instance, the Department of Energy projects that 10.4 million acres of solar arrays will be
needed to help decarbonize the nation’s power grid — as much as 83% of that acreage will likely be
farmland?, which will need to be replaced. VRF urges CARB to adopt a policy that eliminates
inconsistencies in its ILUC emissions calculations.

Given that this Amendment proposal is new and was not included or contemplated in CARB's
January 2024 proposal, VRF supports removing this particular proposal from the current Amendments
and re-issuing this proposal under a separate rulemaking that allows for full and complete industry

contribution.
BEV Lifecycle Emissions

In its new round of amendments, CARB has once again failed to accurately account for the full
lifecycle emissions of battery electric vehicles (BEVs). In stark comparison to CARB's abrupt and dramatic
treatment of biofuels to ensure indirect emissions with biofuels are accounted for and subjecting such
fuels to a cap, CARB has turned a blind-eye to the analogous indirect emissions associated with BEV and
battery production and the mining necessary for the vehicles to function. CARB should abandon this
unequal treatment of fuels and vehicle technologies within the LCFS and adopt a full lifecycle emissions
analysis for BEVs, including indirect emissions, consistent with CARB’s treatment of biofuels and

traditional fuels.
Sustainability Requirements for Biomass

The Amendments propose new sustainability requirements for fuel pathways effective 2026.
Unfortunately, this timeframe does not allow for a realistic phase-in of these new requirements.
Assuming that CARB adopts these new requirements in November 2024, and the Office of
Administrative Law approves them in early 2025, the 2026 requirement for tracking would begin at
harvest in Fall 2025, Unfortunately, this also means that the new farmer sustainability requirements
for the harvest must occur during planting of the crop in Spring of 2025, or mere weeks after final
approval of the Amendments. This does not allow time for farmer implementation of these practices,
which in turn could significantly impede the flow of low carbon ethanol into California.

In VRF’s experience, only a small subset of farmers currently engage in audited sustainability
programs, which means that there is a small amount of qualifying U.S. corn ethanol available to
California as well as other international low-carbon programs. VRF urges CARB to extend the 2026
deadline to allow time for farmer outreach and additional farmer participation to increase the volume
of ethanol available for the California market.

Crop Cap

CARB‘s newly proposed biofuel crop cap is unnecessary; undermines program stability,
investment, and low carbon fuel supply; and increases costs for California consumers. Throughout the

2 Heller, Marc, “Fight grows over converting farmland to solar fields,” GREENWIRE, June 3, 2024,



course of the LCFS program, including during this rulemaking, CARB has maintained that crop-based
biofuels play an important role in lowering the carbon intensity of transportation fuels and that the
program’s stringency in combination with the sustainability guardrails proposed in the 45-day package
“reduce the risk that rapid expansion of biofuel production and biofuel feedstock demand could result
in deforestation or adverse land use change.”® In fact, as recently as the April 10, 2024 workshop,
CARB’s Staff presentation continued to support the 45-day package position that they do not believe
a crop cap is necessary®.
e Slide 40, “Credit Generation for Virgin Oil Feedstocks Naturally Phases Out,” which specifically
highlights that virgin oil feedstocks become deficit generating in 2033 unless the AAM is triggered
twice at which point, they generate deficits in 2030.
e Slide 57, CARB states that, “Based on current and future understanding of market conditions, it
is uncertain if substantial increases in virgin oil fuel use in California will occur over long-term.”
e Slide 58, CARB presents a portfolio of guardrail mechanisms that are already adopted in the LCFS
or under evaluation — crop caps are noticeably absent.

While CARB has previously and continuously indicated it is does not believe a crop cap is
necessary, in its abrupt position change—at this late stage of rulemaking—it has failed to provide any
empirical data to support such a position change. In fact, in the 15-Day Changes package “Notice”, CARB
does not identify any concerns with Land Use Change (LUC) or even mention emissions related to the
use of soybean oil or canola oil to produce low-carbon fuels related to the proposed biofuels crop cap.
Instead, CARB attempts to justify its position based on a self-identified new responsibility that CARB
“must ensure that other regions are able to also access increasing volumes of low-carbon alternative
fuels.”® However, CARB is not tasked with developing an LCFS that ensures the availability of low-carbon
fuels to other markets, and certainly not one which is both arbitrary in its application and detrimental to
LCFS program participants and California consumers alike. Indeed, CARB’s own justification
acknowledges that the fuels subject to the biofuels cap are low-carbon alternative fuels. Thus, CARB’s
newfound justification—ensuring other markets can access low-Cl fuels—directly contradicts the entire
purpose of the state’s LCFS because it prevents fuels that could reduce the carbon intensity of the
transportation fuel pool from ever reaching the market.

CARB's late stage position reversal and newly proposed crop cap risk undermining innovation in
the Biomass-based diesel markets, including those who have begun to explore potential opportunities in
the production of sustainable aviation fuel (SAF), another of CARB’s key areas of concern. Moreover,
investors and producers may view such unsupported position changes as a potential slippery slope under
which CARB may simply decide to extend such limits to broader categories of feedstocks (e.g. all lipids or
all crops) or even all liquid pathways, limiting investor confidence and forestalling future low-carbon
investments and innovation. Policy makers in other states may also find that such arbitrary actions by
CARB limit the exportability of the California LCFS to new markets and may well result in an unintentional
regional crop cap program, should Oregon and Washington adopt CARB’s updates to the program.

3 CARB, LCFS 2023 Amendments, Initial Statement of Reasons (ISOR), December 19, 2023 at 32,
https://ww?2.arb.ca.gov/sites/default/files/barcu/regact/2024/Icfs2024/isor.pdf.

4 https://ww2.arb.ca.gov/sites/default/files/2024-04/LCFS%20April%20Workshop%205Slides.pdf

5 CARB, Notice of Public Availability of Modified Text and Availability of Additional Documents and/or Information August 12, 2024 at 4,
https://wwz2.arb.ca.gov/sites/default/files/barcufregact/2024/Icfs2024/15day_notice.pdf



In addition, CARB has not provided any analysis as to the projected effect of the proposed crop
caps on the supply of Biomass-based diesel to the California markets, including the potential for physical
supply shortages, impacts to market liquidity, the potential for low-carbon Biomass-based diesel to be
displaced by CARBULSD (given CARB's proposal to apply the same Cl to both fuels, if produced above the
cap) thus potentially increasing emissions, and the increased program compliance costs borne by
California consumers.

Finally, CARB’s proposed crop cap conflicts with the intent of the federal Renewable Fuel
Standard (RFS) by artificially limiting the domestic markets available to Biomass-based diesel. CARB
should refrain from implementing the proposed crop cap unless and until there is sufficient analysis of
the impacts to domestic Biomass-based diesel production, imports, and exports, and the resulting
ability to achieve RFS obligations.

We appreciate your consideration of our comments. If you have any questions or would like
to discuss any of the points discussed in this letter, please do not hesitate to contact us.

Sincerely,

e

Michael Harrison

Attachments
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By POLITICO

Fight grows over converting farmland to solar
fields

By Marc Heller
06/03/2024 01:19 PM EDT

A fight to stop the conversion of farmland to solar energy production is bumping into efforts to make farming and energy
production work together.

The emerging practice of “agrovoltaics,” or using land both for solar energy and food production, could be a casualty of a
conflict that’s playing out among policymakers, industry groups and lawmakers as the 2024 farm bill takes shape.

The pressure is almost certain to grow.

The American Farmland Trust estimated that several million acres of farmland — much of it highly productive for crops —
could end up as solar farms in the coming years as the U.S. seeks to reduce greenhouse gas emissions, unless federal
agencies or Congress step in to guide decisions.

The Department of Energy projects that 10.4 million acres of solar arrays would be needed to help decarbonize the nation’s
power grid. But that may be an underestimation, said Samantha Levy, conservation and climate policy manager at the AFT.

As much as 83 percent of that acreage would likely be on farmland, Levy said. And half of the farmland could otherwise be
productive for agriculture, she said, citing the organization's own analysis.

Farmland is appealing, Levy said, because it’s flat, has already been cleared of trees and often is near electric transmission
lines.

Levy and other analysts at the AFT projected in 2022 that one county in New Y ork’s Mohawk Valley could lose amost 35
percent of its active farmland, or 4,000 acres, to proposed solar projects.

Between federal and various state incentives, the AFT said in areport, “this huge boost to solar energy makes the outcomes
envisioned by solar modeling scenarios that |ead to net-zero [greenhouse gas] emissionsin the energy sector much more
likely.”

The report continued, “ These scenarios anticipate a much larger demand for solar, significantly increasing the amount of land
needed to host solar projects.”

The federal government supports solar energy development on farms through initiatives such as the Rural Energy for
America Program, which provides |loan guarantees and grants to energy efficiency projectsin rura areas. Every year, the
program funds hundreds of small farm-based solar energy projects that fill on-farm energy needs and provide electricity to a
handful of homes, for instance.

“Solar done right like on rooftops and smart agrivoltaics (as well as other distributed renewables) is simply put a massive
opportunity for farmers across America,” said Lloyd Ritter, director of Green Capitol and executive director of the
Agriculture Energy Coalition, in an email. “We need more, not less, distributed renewablesin farm country to help keep
farmers farming and on the land.”

Combining farming and solar energy still faces hurdles. In Gainesville, Texas, the solar development company Adapture
Renewables produces electricity for 14,000 homes on a farm where 400 sheep graze around the panels. The animals keep the
grass from growing tall enough to shade the panels, the company said.



But most of Adapture’s 36 projects around the country aren’t agrovoltaic, and combining solar energy with cattle grazing or
crop production adds expenses or practical challenges — like raising the panels more than the 3 feet provided for sheep —
that the company hasn't tried to tackle, said Elora Arana, project development manager.

“Everything comes down to economics,” Arana said.

Adapture is also looking into combining solar production with pollinator habitat, Arana said.

Whether such projects count as farming is open to interpretation. Growing plants for bees and butterflies around solar panels,
or bringing in sheep to graze only on occasion to trim the grass, may be “dual use” but don’t meet the AFT’ s definition of
agrovoltaics.

“For AFT, dl agrovoltaics are dual-use, but not all dual-useis agrovoltaic,” the organization said in comments submitted to
the Department of Agriculture at a clean energy siting listening session.

Farm bill debate

The conflict over solar projects played out in deliberations on the 2024 farm bill in the House Agriculture Committee on May
23.

Rep. Chellie Pingree (D-Maine) criticized aprovision in the bill that would block the USDA from funding solar energy
projects on productive farmland.

Pingree said she, too, worries about land being taken out of food production to support solar arrays. But the bill was written
in away that could discourage or possibly block agrovoltaic projects, she said.

The bill, which passed in committee and is awaiting House action, would prohibit the USDA from funding solar projects that
result in conversion of more than 5 acres of farmland, or more than 50 acres if most of the energy produced goes to off-farm
use. Exceptions would apply if a project is approved by local counties and municipalities.

Pingree said farmers in Maine raise sheep and grow blueberries among solar panels and in one town provide solar power to
local schools. Federal funding that has helped farmers launch such projects could dry up, she warned.

“There' savariety of things going on, and that would be prohibited under this,” Pingree said.

Among other ventures, the University of Maine Cooperative Extension service is researching combining solar energy and
wild blueberry production.

Pingree said the bill’ s provision is “overly broad, vague and could cause alot of confusion for farmers who are using solar
power,” although committee Chair Glenn Thompson (R-Pa.) said it allows for dual-use solar production.

Thompson based the provision on a bill by Rep. Mike Bost (R-111.). A spokesperson for Bost, Kadin Asbery, said farmers
could still receive USDA funding for solar energy projectsif the land meets state-level requirements for agricultural
production.

The National Rural Electric Cooperative Association worries that limiting solar development on farms could hamper efforts
to diversify energy sourcesin areas its members serve, said Stephen Bell, senior director of mediaand public relations.

"Electric cooperatives are locally owned and governed organizations,” Bell said. “We are concerned this proposal limits a co-
op’'s ability to make the best decisions to preserve affordability and reliability for the unique communities they serve.”

In 2023, the AFT launched a“smart solar” project to spotlight how farming and solar energy production can co-exist.

While solar production should be focused on rooftops and land that’ s not suitable for crops or livestock, agrovoltaics should
be expanded across the country through state and federal incentives, the AFT said. In comments submitted to the Biden
administration in January, the organization said the USDA should adopt a clear definition of the practice and encourage it
throughout agriculture programs.


https://extension.umaine.edu/blueberries/agrivoltaics/
https://extension.umaine.edu/blueberries/agrivoltaics/

“ America needs both renewabl e energy and productive, resilient farms and ranches,” the AFT said. “Having both will take
intentional federal, state and local action.”
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Executive Summary

California is the midst of a rapid transition to cleaner fuels and carbon neutrality, with just over
20 years to transition from today’s significant fossil fuel usage to a future of clean fuels and
technology. In 2022, the California Air Resources Board (CARB) approved the 2022 Scoping
Plan for Achieving Carbon Neutrality (2022 Scoping Plan Update), which charted a path to
achieving carbon neutrality by 2045 and reducing greenhouse gas emissions 85% below 1990
levels by 2045. Meeting this goal will require the deployment of greenhouse gas (GHG)
emission reduction strategies at an unprecedented scale and pace.

Many of the strategies identified in the 2022 Scoping Plan Update to address climate change
and achieve carbon neutrality are the same strategies needed to drastically improve air quality.
As transportation emissions, primarily from the use of fossil fuels, are California’s single
biggest source of greenhouse gas emissions and contributor to poor air quality, the State is
working to rapidly increase the numbers of zero-emission vehicles on the road and deploy
cleaner fuels to power them. If California is successful in meeting the clean fuel and vehicle
goals identified in the 2022 Scoping Plan Update, we will reduce fossil fuel demand by 94% by
2045. CARB has already taken significant steps to reducing transportation emissions by
adopting regulations such as Advanced Clean Cars Il, Advanced Clean Fleets, Advanced
Clean Trucks, Innovative Clean Transit, and other rules that promote and accelerate the
deployment of low and zero-emission technologies.

The Low Carbon Fuel Standard (LCFS) is a key part of California’s transportation
decarbonization strategy and a successful one thus far. The LCFS provides the economic
incentives to produce cleaner fuels like electricity, hydrogen and biofuels that are needed to
displace fossil fuels and reduce transportation sector emissions. The LCFS has supported the
displacement of billions of gallons of petroleum fuels with lower carbon alternatives, and
without these alternative fuels the State risks returning to higher levels of fossil fuel use and
fewer climate and air quality benefits. With clear scientific consensus on the need to rapidly
decarbonize and achieve carbon neutrality by mid-century, the significant health and economic
benefits of phasing down fossil fuel use, and the introduction of federal funding for alternative
fuels and clean energy, now is the time to update and strengthen the LCFS regulation. This
regulatory update proposal, which is described in detail in this staff report, is focused on the
following key concepts:

e Increasing the stringency of the program to reduce emissions and decarbonize the
transportation fuel sector, which will also aggressively reduce our dependence on fossil
fuels;

e Strengthening the program’s equity provisions to promote investment in disadvantaged,
low-income and rural communities;

e Supporting electric and hydrogen truck refueling;

¢ Incentivizing more production of clean fuels needed in the future, such as low-carbon
hydrogen;

e Supporting methane emissions reductions and deploying biomethane for best uses
across transportation; and

e Strengthening guardrails on crop-based fuels to prevent deforestation or other potential
adverse impacts.



These proposed changes, if adopted, would result in significant GHG reductions as well as air
quality, health, and economic benefits across the State. These benefits include:

GHG Reductions
e 90% reduction in carbon intensity of California’s transportation fuels by 2045.
e 558 million metric tons of life cycle CO2ze reductions from the amendments.

Health Benefits

e Almost $5 billion in total avoided health costs resulting from nearly 4,300 tons of PM2.5
reduction and more than 25,000 tons of NOx reductions.

Economic Benefits
e $128 billion in revenue estimated accruing to California businesses from credit
generation/sales.
e Job growth in the electricity and biofuel sectors as demand for these fuels grows.
e Increases the diversity and competitiveness of transportation fueling options for
California consumers, transitioning supply from just ten fossil fuel refiners to hundreds
of individual biofuel, electricity, and hydrogen producers.

The changes would also help support implementation of California’s world-leading
zero-emission vehicle policies, align with the 2022 Scoping Plan Update, and provide a model
for other jurisdictions looking to deploy clean fuel and climate policies. And finally, as
Californians transition away from less-efficient fossil fuels and into more energy efficient
zero-emission vehicles (ZEVs) and lower-carbon fuel alternatives, the fuel costs Californians
pay to travel would also decrease, providing Californians billions of dollars in savings. CARB
staff estimates the amount of money Californians spend on fueling costs across all vehicle
class could be up to 42% lower in 2045 than compared to fuel costs in 2021. This translates
into an annual savings of over $20 billion in fuel expenditures in 2045 alone.



l. Introduction and Background

In this chapter, the California Air Resources Board (CARB or Board) staff provides a brief
overview of the Low Carbon Fuel Standard (LCFS) regulation (California Code of Regulations,
title 17, sections 95480-95503), information on the history and status of the LCFS program,
and an overview of the proposed revisions to the program.

The purpose of the LCFS regulation is to reduce the carbon intensity (Cl) of transportation
fuels used in California, thereby reducing GHG emissions, and to incentivize the production of
low-carbon and renewable alternatives, such as low-Cl electricity and renewable hydrogen,
and biofuels to displace fossil fuels and allow more energy security in the transportation sector.
It is the most direct tool being deployed to reduce dependence on fossil fuels in the
transportation sector.

The Board approved the LCFS regulation in 2009 as a discrete early action measure under the
California Global Warming Solutions Act of 2006 (Assembly Bill [AB] 32, Nufiez and Pavley,
Chapter 488, Statutes of 2006; Healthy and Safety Code sections 38500 et seq.). Since the
passage of AB 32, California has developed bold, creative, and durable policy solutions to
protect our environment and public health. In fact, California met the target established in AB
32—a return of GHG emissions to 1990 levels by 2020—six years ahead of schedule.

Recognizing California’s early successes in achieving GHG emissions reductions and the need
to accelerate climate mitigation efforts, California has continued to enact ambitious goals and
take concrete steps to achieve them. There have been several major new climate statutes
enacted and executive orders issued since the last major LCFS rulemaking in 2018. In 2022,
Governor Gavin Newsom signed several climate bills, including AB 1279 (Muratsuchi, Chapter
337, Statutes of 2022), Senate Bill (SB) 905 (Caballero, Chapter 359, Statutes of 2022), and
SB 1020 (Laird, Chapter 361, Statutes of 2022). AB 1279 requires an 85% reduction in
anthropogenic GHG emissions below 1990 levels by 2045. SB 905 requires CARB to adopt
regulations creating a framework for the development of carbon capture, removal, and storage
projects by 2025. And SB 1020 includes new benchmarks of 90% clean electricity by 2035 and
95% by 2040 ahead of the 100% goal by 2045. A particular focus on the transportation sector
was established through Executive Order N-79-20." Signed in 2020, Executive Order N-79-20
established a State goal that sales of all new passenger vehicles be zero emission by 2035
and that 100% of medium- and heavy-duty vehicles in the State be zero emission by 2045 for
all operations where feasible and by 2035 for drayage trucks. The 2022 Scoping Plan Update,?
approved by the Board in December 2022, lays out a cost-effective and technologically
feasible path to achieve these targets and achieve carbon neutrality by 2045.

The 2022 Scoping Plan Update signals the need for an aggressive reduction of fossil fuel use,
building on and accelerating greenhouse gas reduction programs that have been in place for a
decade and a half, including the LCFS program. This means rapidly moving to zero-emission

1 State of California Executive Department, Executive Order N-79-20. September 23,

2020. https://www.gov.ca.gov/wp-content/uploads/2020/09/9.23.20-EO-N-79-20-Climate.pdf

2 California Air Resources Board, 2022 Scoping Plan for Achieving Carbon Neutrality. November 16, 2022.
https://ww2.arb.ca.gov/sites/default/files/2022-12/2022-sp_1.pdf
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transportation; transitioning the cars, buses, trains, and trucks that now constitute California’s
single largest source of planet-warming pollution to zero-emission technology. In the
transportation sector, the transition to complete zero-emission vehicle (ZEV) technology will
not happen overnight.

Achieving GHG emissions of 85% below 1990 levels by 2045 will require significant investment
and use of lower carbon opportunities while zero-emission technologies gain market
penetration and achieve interim climate goals. Conventional internal combustion engine
vehicles from legacy fleets will remain on the road for some time, even after all new vehicle
sales have transitioned to ZEV technology. Therefore, it is necessary to ensure there are
reliable and adequate low-carbon fuel supplies available and continue expansion of low-carbon
fuel production in ways that use existing infrastructure where possible, such as transitioning
refineries to clean fuel production.?

Meeting this demand requires building out significant new low-carbon energy supply capacity,
which the LCFS incentivizes in the transportation sector. Specifically, a greater demand for
electricity and renewable hydrogen is expected, necessitating the expansion of renewable
electricity and hydrogen production; the transition of low-carbon liquid biofuels from end-uses
from on-road vehicles with many zero-emission options into sectors that are more difficult to
decarbonize like aviation, marine, and other off-road uses; and transition of biomethane used
as compressed natural gas (CNG) in vehicles to a feedstock for hydrogen or an energy source
to decarbonize the broader natural gas system. Successful implementation of the technology
and fuel switching called for in the 2022 Scoping Plan Update results in a 94% reduction in
liquid petroleum demand by 2045 compared to 2022, as shown in Figure 1. For these
outcomes to happen, California must accelerate the pace of clean energy and technology
deployment. Private investments, policy signals such as a more stringent LCFS, and federal
incentives will all need to be leveraged to realize the outcomes in the 2022 Scoping Plan
Update.

3 State of California Executive Department, Executive Order N-79-20. September 23, 2020.
https://www.gov.ca.gov/wp-content/uploads/2020/09/9.23.20-EO-N-79-20-Climate.pdf
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Figure 1: Fossil Fuel Demand Projections in 2045 relative to 2022 (from 2022 Scoping Plan Update)
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The LCFS also supports other existing State GHG reduction efforts; notably, the Short-Lived
Climate Pollutant (SLCP) Reduction Strategy, Advanced Clean Cars Il (ACC Il) regulations,
Advanced Clean Fleets (ACF) regulation, Clean Truck Partnership, Advanced Clean Trucks
(ACT) regulation, 2020 Mobile Source Strategy, Sustainable Freight Action Plan (SFAP),
Commercial Harbor Craft (CHC) regulation, In-Use Locomotive regulation, Innovative Clean
Transit (ICT) regulation, and Renewable Portfolio Standard (RPS). SB 1383 (Lara, Chapter
395, Statutes of 2016) requires a 40% reduction in California’s methane emissions by 2030
and the LCFS facilitates significant private investment in technologies that provide the
methane reductions from dairy, livestock manure, organic waste, and landfill management
operations called for by SB 1383. On the vehicle side, ACC Il serves as the primary
mechanism to help deploy ZEVs in the light-duty vehicle (LDV) sector. The LCFS supports
ACC Il implementation by incentivizing electricity and hydrogen infrastructure through the ZEV
infrastructure crediting provisions, providing credits for the delivery of low-Cl electricity and
hydrogen to vehicles, and through rebate and other transportation electrification support from
the proceeds from LCFS credit sales earned by electric utilities. Similarly, the opportunity to
generate LCFS credits helps to reduce the up-front costs for fleets to purchase new
zero-emission trucks, locomotives, and buses and equipment to achieve the SFAP, ACF, ICT,
In-Use Locomotive, and ACT goals. By recognizing the carbon intensity of renewable
electricity used to produce transportation fuels, the LCFS rewards fuel providers across the
supply chain for the displacement of fossil fuel consumption by biomethane, wind, solar, and
other lower carbon technologies, as well as the use of renewable power for vehicle charging.
Several of these regulations also require the use of renewable fuels during the transition to
zero-emission technology. The ICT regulation requires large transit agencies to use renewable
fuel in remaining combustion-powered buses, and the ICT and In-Use Locomotive regulations
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support the use of hydrogen as well. The ACF regulation requires fleet turnovers beginning in
2024; however, this transition is contingent upon the availability of refueling infrastructure,
which this LCFS proposal would incentivize.

The LCFS provides the necessary price signals and incentives to leverage private investment
and scale the low-carbon fuel production needed to displace fossil fuels. This is borne out in
the program’s history. As shown in Figure 2, California has doubled the volume of the State’s
low-carbon fuel consumption in just 10 years and diversified the fuel mix considerably, due in
large part to the LCFS program.

Figure 2: Alternative Fuel Volumes in California between 2011-2022

3,500

3,000

G 2,500
O
c

= 2,000
2
]

2 1,500
3
o

> 1,000 -
v
>
[T

500 -

0 |

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
B Ethanol m Biodiesel ® Renewable Diesel M Fossil Natural Gas M Biomethane Electricity

The 2022 Scoping Plan Update directly identifies that the stringency of the LCFS CI
benchmarks should be increased, both pre- and post-2030, which is the key change staff is
proposing for this rulemaking. The objective is to send clear, long-term market signals to
support investment in low-carbon fuel production and technologies that are needed to achieve
deep emissions reductions in the transportation sector while supporting the broader portfolio of
zero-emission vehicle regulations and climate statutes. Another goal is to align the crediting
opportunities in the LCFS with the fuel and technology pathways identified in the 2022 Scoping
Plan Update. To encourage additional GHG reductions in key areas where decarbonization will
be important to meet long-term climate goals, staff proposes to eliminate the current exemption
for intrastate fossil jet fuel starting in 2028 and expand ZEV infrastructure crediting to the
medium- and heavy-duty vehicle sector under the program. Given the need to quickly scale
low-carbon fuel production in this decade and staff's experience implementing the program for
over a decade, staff also proposes to update and streamline several quantification methods
and analysis tools so that the program does not unnecessarily slow down the investment or
availability of low-carbon fuels and so other jurisdictions can establish similar programs without
significant administrative needs. As a means of increasing the flexibility of the program to be
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able to respond to rapid and unanticipated shifts in the market, such as significant
overperformance of ACC Il or ACF implementation, staff also proposes a mechanism that
would automatically accelerate the carbon intensity benchmarks under certain conditions.
Finally, in response to the near-term over-performance, staff has included a step down in the
carbon intensity beginning in 2025.

A. Overview of the Low Carbon Fuel Standard

Transportation plays a key role in California’s economy and lifestyle. The production and use
of traditional petroleum-derived transportation fuels—such as gasoline and diesel—are
responsible for almost 50% of statewide GHG emissions, the largest source of GHG emissions
in 2020.# The LCFS is part of the State’s set of policies to meet California’s ambitious climate
goals, which are described in the 2022 Scoping Plan Update. The 2022 Scoping Plan Update
demonstrates that significant increases in low-carbon fuel and technologies are needed in a
faster timeframe than we have historically seen.

The LCFS is designed to decrease the carbon intensity of California’s transportation fuel pool
and provide an increasing range of low-carbon and renewable alternatives, which reduce
petroleum dependency and achieve air quality benefits.®

Providers of transportation fuels must cumulatively demonstrate that the mix of fuels they
supply for use in California meets the LCFS carbon intensity standards, or benchmarks, for
each annual compliance period. Regulated entities required to report fuels provided may
demonstrate compliance through a system of credits and deficits. Credits are generated by
supplying fuels with lower carbon intensity than the benchmark. Deficits result from supplying
fuels with higher carbon intensity than the benchmark. This concept is illustrated in Figure 3. A
deficit generator meets its compliance obligation by retiring credits it earns or otherwise
acquires from another party equal to the deficits it has incurred. Credits and deficits are
generally determined based on the quantity of fuel sold, the carbon intensity of the fuel, and
the efficiency by which a vehicle converts the fuel into usable energy.

4 California Air Resources Board, California Greenhouse Gas Emissions for 2000 to 2020, Trends of Emissions
and Other Indicators. Pages 10-14. 2022. https.//ww2.arb.ca.qov/sites/default/files/classic/cc/inventory/2000-
2020 ghg inventory trends.pdf. This includes upstream oil extraction and refining emissions.

5 Carbon Intensity (Cl) is a measure of the GHG emissions associated with the various production, distribution,
and consumption steps in the “life cycle” of a transportation fuel, denoted in units of gCO2e/MJ.
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Figure 3: lllustration of LCFS Mechanics — How Credits and Deficits are Calculated
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There are three ways to generate credits in the LCFS: fuel pathways, projects, and
capacity-based crediting. Under fuel pathway-based crediting, all transportation fuels need a
CARB-certified carbon intensity score to participate in the LCFS, and the fuel type dictates
which process is used to determine that Cl. Additionally, there are CARB-approved LCFS
project-based actions that may generate credits, such as by demonstrating carbon capture and
sequestration, using solar-generated steam at oil and gas extraction sites, and investing in
refinery improvements that reduce GHG emissions. Finally, the 2018 amendments added
capacity-based crediting to support the deployment of ZEV refueling infrastructure. Crediting
for ZEV infrastructure is based on the capacity of the hydrogen station or fast charging site
minus the actual fuel dispensed. Credits and deficits are denoted in metric tons of GHG
emissions. Credits may be banked and traded within the LCFS market to meet compliance
obligations.

The LCFS carbon intensity benchmarks are an annually declining standard, which is defined in
the LCFS regulation as a percentage reduction from the historical average carbon intensity of
gasoline and diesel fuel in the year 2010. To determine the carbon intensity value of a
particular fuel, the GHG emissions from the fuel’s life cycle are summed and divided by the
fuel's energy content (in megajoules). GHG emissions from each step can include carbon
dioxide (COz2), methane (CH4) and nitrous oxide (N20), which are adjusted by the
Intergovernmental Panel on Climate Change global warming potentials to their CO2 equivalent.
Thus, carbon intensity is expressed in terms of grams of COz2 equivalent per megajoule
(gCO2e/MJ).
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The LCFS is based on the principle that each fuel has life cycle GHG emissions. This life cycle
assessment (LCA) examines the GHG emissions associated with the production,
transportation, and use of a given fuel. The LCA includes direct emissions from the energy and
material inputs for the production, transport, and use of the fuels, as well as significant GHG
emissions from market-driven changes, such as changes in land use for some crop-derived
biofuels, and emissions that may result from market displacement effects (e.g., when a
material is diverted from its historic use in order to produce a fuel, causing increased demand
for another material to substitute the fuel for feedstock). The system of declining benchmarks
that is used to calculate credits and deficits, and the obligation of deficit-generating fuels to be
canceled out by credits, result in a decrease in the total life cycle GHG emissions from the
transportation fuel pool in California.

A more complete description of how the LCFS regulation is designed to work, as well as its
underlying scientific and economic principles, can be found in the initial and final statements of
reasons for the original 2009 rulemaking,® and the 2011,7 2015,8 2018,° and 2019 LCFS
rulemakings.°

6 California Air Resources Board, Proposed Regulation to Implement the Low Carbon Fuel Standard Volume |
Staff Report: Initial Statement of Reasons. March 5, 2009.
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2009/Icfs09/Icfsisor1.pdf

California Air Resources Board, Proposed Regulation to Implement the Low Carbon Fuel Standard Volume I/
Appendices, March 5, 2009. https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2009/Icfs09/Icfsisor2.pdf
California Air Resources Board, Final Statement of Reasons for Rulemaking. December 2009.
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2009/Icfs09/Ictsfsor.pdf

7 California Air Resources Board, Staff Report: Initial Statement of Reasons for Rulemaking: Proposed
Amendments to the Low Carbon Fuel Standard. October 26, 2011.
https.//ww2.arb.ca.gov/sites/default/files/barcu/regact/2011/Icfs2011/Icfsisor.pdf

California Air Resources Board, Final Statement of Reasons: Amendments to the Low Carbon Fuel Standard
Regulation. October 2012. https.//ww2.arb.ca.qov/sites/default/files/barcu/regact/2011/Icfs2011/Icfsfsor.pdf

8 California Air Resources Board, Staff Report: Initial Statement of Reasons for Rulemaking. Proposed Re-
Adoption of the Low Carbon Fuel Standard Regulation. December 31, 2014.
https://ww2.arb.ca.qov/sites/default/files/barcu/regact/2015/Icfs2015/Icfs 15isor.pdf

California Air Resources Board, Final Statement of Reasons for Rulemaking, Including Summary of Comments
and Agency Response: Re-adoption of the Low Carbon Fuel Standard Regulation. 2015.
https://ww2.arb.ca.qov/sites/default/files/barcu/regact/2015/Icfs2015/fsorlcfs.pdf

9 California Air Resources Board, Public Hearing to Consider Proposed Amendments to the Low Carbon fuel
Standard Regulation and to the Regulation on Commercialization of Alternative Diesel Fuels. Staff Report: Initial
Statement of Reasons. March 6, 2018.
https.//ww2.arb.ca.gov/sites/default/files/barcu/regact/2018/Icfs18/isor.pdf? _ga=2.233093594.551189306.169264
1515-1059366641.1629756188

California Air Resources Board, Addendum to the Final Statement of Reasons for Rulemaking: Amendments to
the Low Carbon Fuel Standard Regulation and to the Regulation on Commercialization of Alternative Diesel
Fuels. Final Statement of Reasons. January 3, 2019.
https.://ww?2.arb.ca.gov/sites/default/files/barcu/regact/2018/Icfs 18/Icfsaddendum.pdf? _ga=2.112540034.74953622
0.1693580753-1565224836.1601474474

10 California Air Resources Board, Public Hearing to Consider Proposed Amendments to the Low Carbon Fuel
Standard Regulation and to the Regulation on Commercialization of Alternative Diesel Fuels. Staff Report: Initial
Statement of Reasons. October 1, 2019.
https.//ww?2.arb.ca.qov/sites/default/files/barcu/regact/2019/Icfs2019/isor.pdf

California Air Resources Board, Amendments to the Low Carbon Fuel Standard Regulation, Final Statement of
Reasons. April 2020. https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2019/Icfs2019/fsor.pdf
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B. History and Current Status of the Low Carbon Fuel Standard

CARSB initially approved the LCFS regulation in 2009 as an early action measure under AB 32
and began implementation in 2010. Throughout the 14 years since the Board’s original
adoption, the basic framework of the current LCFS—including the use of LCA, the LCFS credit
market, and the electronic registry of fuel reporting—has worked well and continues to support
growth in an increasingly diverse and low-carbon transportation fuel pool.

CARB approved revisions to the LCFS in December 2011, which became effective on
November 26, 2012, and were implemented by CARB on January 1, 2013. On July 15, 2013,
the State of California Court of Appeal, Fifth Appellate District (Court) issued its opinion in
POET, LLC versus California Air Resources Board (2013) 218 Cal.App.4t 681, resulting in a
stay of the LCFS. The Court held that the LCFS adopted in 2009 and implemented in 2010
(referred to as 2010 LCFS) would remain in effect and that CARB could continue to implement
and enforce the 2013 regulatory standards while taking steps to remedy California
Environmental Quality Act and Administrative Procedure Act issues as required in the ruling.

To address the court ruling, CARB brought a revised LCFS regulation to the Board for
readoption in February 2015. The 2015 rulemaking included many amendments, updates, and
improvements to the program, including a compliance schedule that maintained the 2009
LCFS regulation’s target of a 10% reduction in average carbon intensity by 2020 from a 2010
baseline. On September 24, 2015, the Board approved that revised LCFS regulation, which
became effective on January 1, 2016.

In September 2018, the Board approved amendments to the LCFS regulation, which became
effective on January 4, 2019. The 2018 rulemaking included many amendments, updates, and
improvements to the program, including strengthening the CI reduction benchmarks to a 20%
reduction from a 2010 baseline by 2030, in line with the 2017 Scoping Plan Update and
California’s 2030 GHG target enacted through SB 32 (Pavley, Chapter 249, Statutes of 2016)
and adding a third-party verification provision to enhance the integrity of the program.

As part of the hearings to adopt the amendments proposed in 2018, the Board directed the
Executive Officer to monitor the cost containment provisions of the LCFS program, including
the Credit Clearance Market, and to propose technical adjustments through future rulemaking
to strengthen the cost containment provisions, if needed. The Board also directed the
Executive Officer to work with stakeholders to establish an equity-based framework for the
possible uses of base credit value from residential charging, consistent with legislative
priorities. To address Board direction, CARB brought changes focusing on strengthening the
cost containment provisions of the LCFS program and addressing equity in the use of LCFS
credit value for electricity to the Board through a rulemaking in 2019. In April 2020, the Board
approved the current LCFS regulation. The current regulation became effective on July 1,
2020.

California is receiving significant volumes of low-carbon fuels in response to the LCFS,
including ethanol, biomass-based diesel, biomethane, and low-ClI electricity. In addition to
increased volumes, fuel producers have also been successfully reducing the carbon intensity
of their fuels over the past years by using low-carbon feedstocks, improving production
efficiency, and reducing fugitive emissions. The effect of both increasing volumes of
low-carbon fuels and reduced carbon intensity of those fuels has meant that California’s overall
petroleum fuel use has declined by 1.3 billion gallons since 2019, the overall carbon intensity
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of California’s transportation fuels has declined by 12.63% relative to 2010 levels, and the
LCFS credit bank of excess credits has grown to its highest level to date with 15 million credits,
as shown in Figure 7. The financial benefits are distributed among providers of various
alternative fuels (as illustrated in Figure 3), geographically across California,'" and across the
participating credit generators.?

Figure 4: Quarterly Credits and Deficits for All Fuels Reported and Cumulative Credit Bank (Q1 2011 through Q4
2022)

16,000,000

14,000,000 —

12,000,000

10,000,000

8,000,000 -

6,000,000

Metric Tons (MT)

4,000,000

2,000,000

m Credits  mmmm Deficits

umulative Bank

By decarbonizing the transportation fuel sector, the LCFS has resulted in increased
diversification of transportation fuel options in California and less dependence on fossil fuels.
Before the LCFS, the only alternative fuels with market share were natural gas and ethanol.
Since the inception of the LCFS, California has doubled the volume of low-carbon fuel
consumption and diversified the fuel mix considerably. Collectively, alternative fuels supported
by the LCFS displaced over 3.9 billion gallons of petroleum fuel in 2022 in California. More
recently, renewable diesel and electricity have taken on an increasingly larger share of the fuel
pool, as shown in Figure 8. Electric vehicle (EV) charging has increased substantially in the
last few years, and it is expected that electric vehicles will be an increasing portion of the
market share, driven in part by California’s vehicle regulations, including ACC II, ICT, and ACF
regulations in conjunction with recent federal incentives. Renewable diesel capacity also
increased by over 500% between 2013 and 2020, and many U.S. fuel producers have made

1 Beneficiaries include California municipal transit agencies, fueling facilities, equipment service providers,
utilities, as well as fuel producers and project developers across the United States and abroad.

12 California Air Resources Board, LCFS Data Dashboard Figure 9: LCFS Credit Market Net Position Histogram.
(Updated on July 31, 2023). https.//ww2.arb.ca.gov/resources/documents/Icfs-data-dashboard
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announcements for expanded production in the coming years. Nearly half of California’s diesel
pool was composed of alternative fuels in 2022.13

Figure 5: Annual Alternative Fuel Volumes and Credit Generation by Fuel Type
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In addition to increases in renewable diesel and electricity, hydrogen and alternative jet fuel
(AJF) quantities reported to the LCFS have increased as well. Since 2019, when AJF became
eligible as an opt-in fuel in the LCFS, volumes have increased from about 1.8 million gallons in
2019 to about 11.6 million gallons in 2022, and those volumes continue to increase as
momentum builds in the aviation sector and with new federal incentives. Hydrogen quantities,
although still relatively small, nearly doubled from 2018 to 2019, and have more than
quadrupled since 2018."* The program is also supporting refueling infrastructure needed to
refuel ZEVs. The 2018 LCFS amendments added the Hydrogen Refueling Infrastructure (HRI)
and Direct Current (DC) Fast Charging Infrastructure (FCI) provisions. These provisions are
designed to support the buildout of publicly-available ZEV refueling infrastructure for light-duty
vehicles in California in the early years while refueling demand is low, with the expectation that
vehicle demand will increase as refueling availability increases. Crediting is provided for
eligible infrastructure based on the unused refueling capacity, and credit generation phases
out naturally as fueling throughput increases and unused capacity decreases. The provisions
limited infrastructure crediting to 5% of deficits and required applications to be submitted prior
to 2026. To date, CARB has approved 75 hydrogen stations and over 3,200 DC fast chargers
at 511 sites.®

Over 30 million LCFS credits were sold or traded in approximately 3,100 transactions in 2022,
demonstrating an active credit market with an annual transactional value of nearly $4 billion.

13 California Air Resources Board, LCFS Quarterly Data Spreadsheet. (Updated on July 31, 2023).
https.//ww?2.arb.ca.gov/resources/documents/Icfs-data-dashboard

4 bid.

15 California Air Resources Board, LCFS ZEV Infrastructure Crediting webpage. (Accessed on April 18, 2023).
https.//ww2.arb.ca.gov/resources/documents/Icfs-zev-infrastructure-crediting
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Credits in 2022 were generated primarily from renewable diesel (36%), electricity (24%),
biomethane (16%), and ethanol (14%). More than 522 active entities are registered for
reporting in the LCFS Reporting Tool and Credit Bank & Transfer System (LRT-CBTS), and
more than 1,300 individual alternative fuel pathways have been approved with carbon
intensities below the current benchmarks.

The current LCFS targets a 20% reduction in fuel carbon intensity by 2030 and maintains that
benchmark for all subsequent years. A primary objective of this rulemaking is to strengthen the
carbon intensity benchmarks of the LCFS regulation both pre- and post-2030 so that the LCFS
continues to serve as a key policy to reduce GHG emissions from the transportation sector.
Achieving the GHG reduction goals of the 2022 Scoping Plan Update will require significant
changes in every sector of the State’s economy. California’s transportation industry remains
the largest contributing sector to the GHG Inventory,'® and transitioning to ZEVs and deploying
low-carbon fuels is critical for achieving California’s climate and air quality targets.

Federal policy support plays a role in the fuels and technologies that come to California
through the LCFS. The U.S. Environmental Protection Agency (U.S. EPA) implements a
Renewable Fuel Standard (RFS) program (Code of Federal Regulations, title 40, part 80,
sections 1100 et. Seq.) that mandates the blending of specific volumes of renewable fuels into
gasoline and diesel sold in the U.S. to achieve a specified ratio for each year. As defined,
‘renewable fuels” under the RFS resemble the list of transportation fuels subject to the LCFS.
The two policies are complementary and support a reduction in fossil fuel consumption and
diversification of the fuel pool. In addition to the RFS, the Inflation Reduction Act (IRA) of
2022'" provides tax incentives and financial support for biofuel and hydrogen production. The
newly created Hydrogen Production Tax Credit (45V)'® incentivizes the domestic production of
clean hydrogen, which will make this emerging low-carbon fuel source more cost-competitive
and help the country meet the ambitious goals of the Hydrogen Shot'®, an effort to accelerate
breakthroughs in hydrogen technology and cut the cost of clean hydrogen by 80% to $1 per
kilogram in one decade. This federal support represents a once-in-a-generation investment in
clean fuel production and infrastructure, and California is poised to leverage the existing LCFS
mechanism to bring investment to California. The LCFS also supports use of carbon capture
and sequestration (CCS) in connection with transportation fuel production, and direct air
capture (DAC) with carbon sequestration projects. These capital-intensive projects are also
supported by the federal government through the 45Q tax credit for CCS2%-2" and research and

16 California Air Resources Board, Current California GHG Emission Inventory Data (2022 Edition).
https://ww2.arb.ca.gov/ghg-inventory-data

7 117% Congress, Inflation Reduction Act of 2022. Pub.L. No. 117-169. August 16, 2022.
https://www.congress.gov/bill/117th-congress/house-bill/5376/text

'8 The White House, Building a Clean Energy Economy: A Guidebook to the Inflation Reduction Act’s Investments
in Clean Energy and Climate Action. 74-76. January 2023. https.//www.whitehouse.gov/wp-
content/uploads/2022/12/Inflation-Reduction-Act-Guidebook.pdf

9 United States Department of Energy Office of Energy Efficiency & Renewable Energy, Hydrogen Shot:
Overview. (Accessed on December 13, 2023). https.//www.energy.qgov/eere/fuelcells/hydrogen-shot

20 Congressional Research Service, Carbon Storage Requirements in the 45Q Tax Credit. IF11639. June 28,
2021. https://crsreports.congress.gov/product/pdf/IF/IF11639

21 The Inflation Reduction Act of August 2022 expands and enhances the 45Q credit for CCS. Pub.L. No. 117-169
(August 16, 2022).
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deployment grants from federal agencies.??23 Investments in California leveraging federal
support will be key to achieving the deep emissions reductions called for in AB 1279 and the
2022 Scoping Plan Update.

Like so many of CARB’s innovative programs, the success of California’s LCFS program is
inspiring other jurisdictions to adopt their own clean fuels programs. CARB works closely with
other jurisdictions that have chosen to adopt similar programs, including Oregon, Washington,
and British Columbia. CARB also collaborates closely with other states and is seeing growing
interest from several jurisdictions. Other jurisdictions including Japan, New Zealand, Australia,
and the European Commission also continue to seek information and technical experience on
the LCFS. As interest in the LCFS grows and other jurisdictions consider their own programs,
CARB continues to improve efficiency and maintain program integrity to ensure that the LCFS
remains an exportable policy.

C. Overview of the Proposed Amendments

This section provides a broad overview of amendments staff is proposing for adoption. Chapter
Il provides a more in-depth description of the purpose of the rulemaking and the problems that
the proposal is intended to address. Appendix E provides a summary, purpose, and rationale
for each proposed regulatory modification.

The most significant change in this proposal is to strengthen the CI reduction benchmarks both
pre- and post-2030 in support of California’s goal for achieving carbon neutrality by 2045 and
achieving an 85% reduction in GHG emissions by 2045, as called for by AB 1279 and the 2022
Scoping Plan Update. The 2022 Scoping Plan Update, which identifies the outcomes needed
to achieve carbon neutrality by 2045, was approved by the Board in December 2022. The
State must accelerate the pace of clean energy and technology development, and the LCFS is
one of the primary mechanisms for transforming California’s transportation fuel pool with
low-carbon alternatives. The benchmarks provide the basis for calculating credits for
low-carbon fuels and deficits for high carbon fuels.

If adopted, the proposed amendments would require a 30% reduction in fuel Cl by 2030 and a
90% reduction in fuel Cl by 2045 from a 2010 baseline, as shown in the proposed ClI
benchmark schedule for gasoline and gasoline substitutes listed in Table 1, below, and shown
in Figure 6. To accommodate rapid advances in transportation fuel production and use, the
proposed amendments also include a near-term step-down and an Automatic Acceleration
Mechanism (AAM). The step-down is a one-time 5% reduction in the Cl benchmark in 2025
that increases the stringency of the Cl target. The AAM is another tool to increase the
stringency of the Cl benchmark, but is activated only when specific regulatory conditions are

22 United States Department of Energy, U.S. Department of Energy Announces $131 Million for CCUS
Technologies. April 24, 2020. https:.//www.energy.gov/articles/us-department-energy-announces-131-million-ccus-
technologies

23 United States Department of Energy, Funding Opportunity Announcement 2515, Carbon Capture R&D for
Natural Gas and Industrial Point Sources, and Front-End Engineering Design Studies for Carbon Capture
Systems at Industrial Facilities and Natural Gas Plants. October 6, 2021.
https://www.energy.gov/fecm/articles/funding-opportunity-announcement-2515-carbon-capture-rd-natural-gas-
and-industrial
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met. These triggered reductions in the ClI benchmark would help bolster market stability in the
event that transportation fuel decarbonization is growing rapidly and outpacing deficit
generation in the program.

Table 1: Proposed Carbon Intensity Benchmarks for Gasoline and Fuels Used as a Substitute for Gasoline2*

Average Carbon

Intensity
(9CO2e/MJ)
2010 Reporting Only
2011 95.61
2012 95.37
2013 97.96
2014 97.96
2015 97.96
2016 96.50
2017 95.02
2018 93.55
2019 93.23
2020 91.98
2021 90.74
2022 89.50
2023 88.25
20242 87.01
2025° 80.73
2026 78.50
2027 76.26
2028 74.03°
2029 71.79°
2030 69.55°

24 Benchmarks for years 2011, 2013, 2016, 2019, and 2024 reflect reductions from revised base year (2010) CI
values for California Reformulated Gasoline that were calculated using the CI for crude oil supplied to California
refineries. For more information, see Table 1 in Appendix A.
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Average Carbon

Intensity
(gCO2e/MJ)
2031 65.08°
2032 60.61°
2033 56.14°
2034 51.67°
2035 47.20°
2036 42.73%
2037 38.26°
2038 33.78°
2039 29.31¢
2040 24842
2041 21.86°
2042 18.88°
2043 15.90°
2044 12.92%
2045 9.94¢

aThe benchmark for years 2024 through 2045 reflect reductions from revised base year (2010) Cl Values for
CaRFG (99.15).

b The benchmark schedule in 2025 has been updated to include a 5% increase in stringency, achieving an
18.75% ClI reduction compared to the 13.75% CI reduction specified in the 2018 adopted regulation.

6 These Cl targets may be accelerated by the Automatic Acceleration Mechanism based on the regulatory criteria
specified in section 95484(b) in the proposed Regulation Order (Appendix A).

The process for determining the annual carbon intensity benchmarks is detailed in Chapter VIl
and Appendix C-1. Other proposed changes are identified in Table 2 below and include
eliminating the current LCFS exemption for intrastate fossil jet fuel starting in 2028, expanding
ZEV infrastructure crediting to the medium- and heavy-duty (MHD) sector, and adding
hydrogen-based and electricity-based transaction types to be included in the third-party
verification program for data reported under LCFS.

Additionally, amendments are proposed to further streamline existing requirements of the
LCFS regulation and to update program tools and data.

Table 2 provides a summary of the proposed changes to the regulation. Staff began
conceptually discussing many of these items through public workshops initiated in October of
2020, hosting nine workshops and two community meetings through August 2023. The
pre-rulemaking public process is detailed in Chapter XI.
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Table 2: Summary of Proposed Regulatory Amendments to the LCFS Regulation

Topic Proposed Regulatory Updates

General Minor updates for typographical errors and specifications that do not
materially affect requirements

Update terminology for Data Management System

Compliance, Program Strengthen the carbon intensity benchmarks both pre- and post-2030
Benchmarks, and Credit ) )
Generation Include a step-down of the Cl benchmark in 2025 and a mechanism to

automatically strengthen the carbon intensity benchmarks based on defined
market conditions

Eliminate exemption for intrastate fossil jet fuel, beginning in 2028

Modify crediting potential for zero-emission forklifts with lift capacities less
than 12,000 Ibs

Allow all fuels to be added to buffer account, instead of only liquid fuels

Equity-Focused Improvements | Focus and increase investment requirements of residential base credit
proceeds in ways that provide benefits for disadvantaged, low-income, rural,
and tribal communities

Extend and focus ZEV infrastructure crediting for light-duty vehicles in
disadvantaged, low-income communities, or rural communities

Expand ZEV infrastructure crediting to the medium- and heavy-duty sector to
support ZEV infrastructure needed for medium- and heavy-duty ZEVs
operating in heavily-impacted freight corridors

Entities and Eligibility Include Multi-Family residences as Non-Residential

Modify definition of fuel supply equipment (FSE) for electric transport
refrigeration units

Fuel Pathway Applications and | Update LCA modeling tools and emission factors

CI Determination )
Include a Tier 1 Calculator for hydrogen

For projects breaking ground after December 31, 2029, add deliverability
requirement for pipeline-injected biomethane and phase out pathways for
avoided methane crediting by 2040 for biomethane used for transportation
and 2045 for biomethane used for hydrogen production

Add provisions for indirect accounting of low-Cl hydrogen injected into
hydrogen pipelines

Add sustainability requirements for crop- and forestry- based feedstocks
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Topic Proposed Regulatory Updates

Update crude oil Lookup Table

Petroleum and Project-Based
Credits

Update the Oil Production Greenhouse Gas Emission Estimator (OPGEE)
Model and process for future updates

Phase out petroleum project credit generation by 2040

Specify that direct air capture projects must be located in the United States to
generate LCFS credits

Verification Program

Add third-party verification for hydrogen and electricity data types and deferral
threshold considerations

Require third-party validation of all applications for project-based crediting.

Update deferral eligibility requirements to clarify that joint applicants are not
eligible to defer verification

Include meter calibration requirements for project and pathway applications
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Il. The Problem that the Proposal is Intended to Address

In order to implement the 2022 Scoping Plan Update, California needs to reduce emissions by
driving down fossil fuel demand in transportation, transitioning to zero-emission technology
wherever feasible, and increasing the supply of low-carbon alternative fuels as quickly as
possible. In this chapter, staff provides a description of the purpose of this rulemaking and how
the proposed amendments to the LCFS support the State’s climate and air quality targets. A
description, purpose, and rationale for each of the proposed updates and revisions are
provided in Appendix E.

To implement these objectives, staff is proposing a suite of amendments to the regulation to:

e Improve California’s long-term ability to support the production and use of increasingly
lower-Cl transportation fuels and to improve the program’s overall effectiveness;

e Update the annual carbon intensity benchmarks through 2030 and establish more
stringent post-2030 benchmarks in alignment with the 2022 Scoping Plan Update;

e Increase the flexibility of the program to adjust for potential future market
overperformance by including a mechanism that would automatically accelerate the
compliance targets under certain conditions;

¢ Include a step-down in the near-term CI target to further support ambition;

e Incentivize fuel production and refueling infrastructure buildout needed to meet
California’s long-term climate goals and reduce dependence on petroleum fuels,
including opportunities to leverage federal funding for low-carbon hydrogen production
and ZEV fueling, and support the transition of biomethane fuel pathways for combustion
out of transportation;

e Update standard values in the regulation, including emission factors, as well as life
cycle assessment (LCA) modeling tools to use more detailed or recent data;

e Streamline implementation of the program; and

e Make minor updates for typographical errors and clarifying specifications.

A. Strengthen the Annual Carbon Intensity Benchmarks Pre- and Post-2030

Staff last revisited the annual carbon intensity benchmarks in 2018, following the approval of
the 2017 Scoping Plan Update, which focused on achieving the 2030 SB 32 GHG reduction
target. Through the 2018 rulemaking, the Board extended the carbon intensity benchmarks
from a 10% reduction in 2020 to a 20% reduction in 2030 to align with SB 32 and the 2017
Scoping Plan Update. The climate policy landscape has continued to evolve since the 2018
rulemaking. In 2022, the Governor signed AB 1279, which requires an 85% reduction in
anthropogenic GHG emissions below 1990 levels by 2045. The 2022 Scoping Plan Update
lays out a path to achieve these targets and achieve carbon neutrality by 2045. Staff is
proposing to update the LCFS program in response to current legislative direction and the
2022 Scoping Plan Update. Along with this high-level policy direction and technology-forcing
emission standards and other policies adopted by the Board, low-carbon technology uptake is
accelerating. Renewable diesel capacity has grown substantially and far exceeds what was
previously modeled in 2018 when the current Cl benchmarks were established. Electricity and
hydrogen used as vehicle fuels have increased over 50% between 2019 and 2022 and are far
outpacing the projections staff used to establish the existing Cl benchmarks during the
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previous 2018 rulemaking. This trend is expected to continue, as California implements the
ACC Il, ACT, ACF, Innovative Clean Transit, Cargo Handling Equipment, Ocean Going
Vessels at Berth, Clean Miles Standard, Transport Refrigeration Unit, and In-use Locomotive
regulations.

There is also much progress in the liquid and gaseous alternative fuel spaces. Biofuel
production capacity has increased substantially in recent years, with many announcements
nationwide and in California for new or expanded capacity. Momentum for alternative fuels is
growing at the national level, as well. Biomethane supplies have also increased as more
methane capture projects are developed.

Taken together, these trends suggest that the market is outpacing previous fuels and crediting
projections used for the 2018 LCFS benchmark modeling and that re-evaluation of near-term
targets is needed to accelerate action and plan beyond 2030. Staff recommends strengthening
the pre- and post-2030 carbon intensity benchmarks to accelerate GHG reductions in
transportation fuel. As part of this overall strengthening of the benchmarks, staff also
recommends a near-term step-down of the 2025 benchmark and an acceleration mechanism
to adjust the Cl benchmarks if market conditions warrant.

Achieving California’s mid- and long-term GHG and air quality goals will require a portfolio of
low-carbon transportation fuels in amounts well beyond the current amounts. The
transportation sector remains the largest contributing source of GHG emissions in the State
inventory. The LCFS has been an effective measure for increasing the use of low-carbon
alternatives to fossil fuels in California by providing significant economic benefits to the
credit-generating entities who participate in the program, including municipal transit agencies,
alternative fueling facilities, equipment service providers, fuel producers, and project
developers across the United States and abroad. For example, the 2020 California GHG
Emissions Inventory?® shows that California continues to stay below its 2020 target for
emissions. The data shows a decline in emissions from transportation, supported by the LCFS,
which is driving increasing use of alternative fuels in the transportation sector.

The proposed amendments are expected to reduce life cycle GHG emissions of transportation
fuels consumed in California by about 558 million metric tons in carbon dioxide equivalent
(MMTCO2e) cumulatively from 2024 to 2046 as compared to business as usual (see Chapter
IV of this Staff Report for additional discussion of the projected GHG benefits). Greater
diversification of the State’s fuel portfolio will also support California’s ongoing efforts to
improve ambient air quality by displacing demand for fossil fuels. Chapter V of this Staff Report
summarizes the air quality and public health benefits of the proposed regulation.

The LCFS regulation defines a carbon intensity benchmark for each year. The current LCFS
benchmark schedule was designed to help California achieve the statutory target of 40% GHG
emissions reduction by 2030, in line with the 2017 Scoping Plan Update and SB 32. However,
the 2022 Scoping Plan Update calls for an accelerated deployment of fuels and ZEVs in
support of achieving a 48% reduction of GHGs by 2030 and 85% below 1990 levels by 2045.

25 California Air Resource Board, Latest GHG Inventory shows California remains below 2020 emissions target.
October 19, 2020. https.//ww2.arb.ca.gov/news/latest-ghg-inventory-shows-california-remains-below-2020-
emissions-target
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Using market data and techno-economic models to evaluate a variety of transportation fuel
pathways, staff conducted a scenario analysis that informed the pre- and post-2030 target and
annual benchmarks for carbon intensity reduction through 2045. This analysis helps staff
explore possible compliance outcomes and facilitates an improved understanding of LCFS
economics and compliance feasibility for different policy choices in each scenario.

Staff developed the California Transportation Supply (CATS) model to evaluate the California
fuel market and estimate an optimal fuel supply that may be delivered to California under
various scenarios. Since CATS, and really no modeling tool, can fully capture all real-world
conditions, the tool is primarily being used to compare results of different policy changes
across the different scenarios. The CATS model is an optimization model that seeks to
minimize the cost of supplying all defined fuel pools such that fuel demand constraints are met.
The CATS model selects the fuel mixes likely available for California that minimize the cost of
supplying all transport fuel demand in the State while meeting technology and policy
constraints. The outputs from the CATS model do not constitute a forecast of credit prices, but
rather how the market may evolve in response to different policy changes that may, or may
not, be implemented.

The optimization model is constrained by a set of policies, technologies, and cost
considerations that are intended to approximate current and future market conditions under
different scenarios. Anticipated mobility demand each year is used to estimate energy demand
by vehicle technology type (e.g., light-duty electric vehicle, gasoline vehicle, etc.), and the
model then identifies a variety of fuel production pathways that could be optimally used to meet
that demand given costs and policy considerations. Staff developed feedstock supply curves
and feedstock to fuel conversion pathways for the model that are detailed in the California
Transportation Supply (CATS) Model v0.2 — Technical Documentation.?8

Based on feedback received from stakeholders, staff evaluated a wide range of Cl benchmark
trajectories. Scenarios modeled both in-house by CARB and by external stakeholders indicate
that a reduction of at least 30% by 2030 and 90% by 2045 is achievable and necessary to
accelerate decarbonization of the transportation fuels sector and support the State’s broader
climate goals. Figure 6 shows staff's proposed benchmarks as compared to the benchmarks in
the current regulation for the years 2024 through 2045. When considering the full period from
2024 through 2046, staff’'s proposal achieves 558 MMT more cumulative reductions relative to
the current regulation. Chapter VIIl and Appendix C-1 of this Staff Report provide additional
details on the data sources and methodology that staff has relied on to evaluate feasible LCFS
compliance scenarios.

26 California Air Resources Board, California Transportation Supply (CATS) Model v0.2 — Technical
Documentation for August 2023 Example Scenario. August 2023. https://wwZ2.arb.ca.gov/sites/default/files/2023-
08/CATS%20Technical_1.pdf
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Figure 6: Current and Proposed Annual Carbon Intensity Benchmarks
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Additionally, the transportation fuels market is evolving quickly due to technological and
economic breakthroughs, regulatory requirements, new federal incentives, and other
jurisdictions implementing similar programs. This has resulted in rapid shifts in the market,
particularly from rapidly growing ZEV market and conversion of fossil refineries to biofuel
production, which have resulted in rapid and significant credit generation. To accommodate
documented rapid advances in transportation fuel decarbonization that have already occurred,
and which could occur again due to these rapid changes, the proposed amendments include
both a near-term step-down in Cl benchmark stringency in 2025, and an Automatic
Acceleration Mechanism (AAM).

A step-down in stringency was strongly supported by feedback provided by stakeholders,
particularly in response to February and May 2023 technical workshops. The step-down
reflects the current effectiveness of the program, which suggests that the pace of Cl reductions
can be increased through the benchmarks.

Staff is proposing to include an AAM to increase the stringency of the Cl benchmarks of the
program when specific regulatory conditions are satisfied. Under the current staff proposal, the
AAM would advance the upcoming year’s Cl benchmark, and all subsequent years by one
year. The acceleration mechanism provides a clear signal regarding how and when the
benchmarks would be adjusted. An AAM can support the deeper transportation sector
decarbonization needed through mid-century by increasing regulatory clarity for the market,
acting alongside existing provisions that also help to provide program certainty, such as the
maximum credit price?’” and the Credit Clearance Market (CCM).28

27 Cal. Code Regs., tit. 17, § 95487(a)(2)(D).
28 Cal. Code Regs., tit. 17, § 95485(c).
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An AAM would operate to potentially increase program stringency, using regulatory criteria, to
accommodate documented rapid advances in transportation fuel decarbonization. An AAM
would operate in a way that is predictable and easy to understand, based on publicly available
data, and would bolster market stability during periods where credit generation rapidly and
consistently outpaces deficit generation. Similar to maximum price and CCM provisions, an
AAM would play an important role in supporting LCFS implementation, deterring market
manipulation, and providing the certainty necessary for the long-term investments required to
meet the State’s decarbonization goals.

Staff engaged extensively with stakeholders to develop an AAM, including holding a dedicated
workshop for this topic in May 2023. An AAM would only be activated by specific market
conditions defined in the LCFS regulations that result in a specified imbalance in the number of
credits versus deficits over a certain time period. Under staff’'s proposal, the AAM would be
triggered when the credit bank to average quarterly deficit ratio exceeds three and credit
generation exceeds deficit generation based on the prior year’s reporting. If triggered, the AAM
would accelerate all subsequent Cl benchmarks by one year.

B. Eliminate Exemption for Intrastate Fossil Jet Fuel

Staff is proposing to eliminate the exemption for intrastate fossil jet fuel from the LCFS
regulation starting in 2028. The aviation sector has historically relied on jet fuel produced from
fossil fuels, and fossil jet fuel is currently exempted from generating deficits in the LCFS
program. However, to achieve the deep emissions reductions called for in AB 1279 and the
2022 Scoping Plan Update, California must reduce GHG emissions from aviation.

In California, intrastate jet fuel constitutes about 10% of total jet fuel consumption and is
responsible for 2% of GHG emissions in the California transportation sector. As emissions
from other vehicle types decline, this percentage is expected to increase. Alternative jet fuel
(AJF) production has increased since it became an eligible LCFS opt-in fuel in 2019, and with
11.6 million gallons produced in 2022. This provision would be limited to flights that take off
and land within the State of California.

Momentum is growing for AJF, an alternative liquid fuel that can displace fossil jet fuel without
engine modifications, along with interest in zero-emission technologies for aviation. At the
federal level, a tax credit of up to $1.25 per gallon is available to sustainable aviation fuel
(SAF) producers.?® In alignment with the federal support available for SAF, Governor Newsom
highlighted the need to transition to low-carbon alternatives in his July 2022 letter to the CARB
Chair, in which he directed CARB to adopt a 20% clean fuels target for the aviation sector.3°
The 2022 Scoping Plan Update anticipates a major shift away from fossil jet fuel by 2045,
including 20% zero-emission aviation.

29 Internal Revenue Service. Sustainable Aviation Fuel Credit webpage. (Updated on January 31, 2023).
https://www.irs.gov/credits-deductions/businesses/sustainable-aviation-fuel-credit

30 California Office of the Governor, Governor’s Letter to Chair Randolph. July 22, 2022.
https://www.gov.ca.gov/wp-content/uploads/2022/07/07.22.2022-Governors-Letter-to-CARB. pdf?emrc=1054d6
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Several airlines have also announced GHG emission reduction targets, as well as multi-year
agreements to source SAF for their operations. For example, United Airlines,®' Southwest
Airlines,3? and American Airlines?® have released plans to achieve carbon neutrality by 2050.
Additionally, Alaska Airlines set new climate goals that include net-zero carbon emissions by
2040.%* Finally, Delta Airlines has a goal to replace 10% of its fossil jet fuel with SAF by the
end of 2030.%% Production is ramping up to meet the increasing demand for low-carbon
incentives. For example, multiple refineries in California are transitioning their existing facilities
to produce bio-based alternative fuels, including AJF. AJF is a viable low-carbon alternative
that can further reduce aviation carbon dioxide emissions and currently generates credits in
the LCFS program. Adding fossil jet fuel as a required fuel under the program will build on the
momentum in the aviation industry.

C. Expand Zero Emission Vehicle Infrastructure Crediting

During the 2018 rulemaking, the Board adopted the HRI and FCI provisions. These two
crediting opportunities were designed to incentivize zero-emission light-duty vehicle (LDV)
refueling infrastructure ahead of anticipated ZEV demand. The intent of these provisions was
to help remove the “chicken-and-egg” issue of vehicle demand waiting on refueling
development, and refueling infrastructure waiting on vehicle demand, by incentivizing rapid
buildout of public refueling infrastructure. Dispensed fuel receives crediting in the LCFS, and
these provisions added crediting for unused capacity at approved stations. The provisions
have supported the buildout of dozens of hydrogen stations and thousands of fast chargers in
California and play a key role in supporting the overall transition to ZEV technology, driven in
large part by the ACC Il regulation. New applications for these crediting provisions sunset at
the end of 2025.

Staff is proposing amendments to expand the current ZEV infrastructure crediting provisions
by adding crediting for MHD infrastructure and extending the LD crediting. As the State
transitions to widespread ZEV deployment, it is imperative that all individuals in the State have
access to cleaner technologies. Therefore, staff is proposing to continue the HRI and FCI
incentivization for light-duty vehicle refueling in low-income, rural, or disadvantaged
communities. This focused eligibility requirement aligns with identified priorities in the Clean
Transportation Incentives Funding Plan3%, which provides funding for ZEVs deployed in these
regions. Staff is also proposing to allow new light-duty FCI (LD-FCI) applications be located

31 United Airlines, Our sustainable aviation fuel program. (Accessed on October 10, 2023).
https://www.united.com/en/us/fly/company/responsibility/sustainable-aviation-fuel. html

32 Southwest Airlines, Environmentally Sustainable Goals. (Accessed on October 10, 2023).
https://www.southwest.com/citizenship/planet/

33 American Airlines, Pathway to net zero. (Accessed on October 10, 2023). https://news.aa.com/esg/climate-
change/pathway-to-net-zero/

34 Alaska Airlines, Flying with Purpose: Alaska Sets New Climate Goals, Including Net-zero carbon Emission by
2040. April 21, 2021. https.//news.alaskaair.com/sustainability/alaska-airlines-net-zero-carbon-goals/

35 Delta Airlines, Committed to Sustainability. (Accessed November 22, 2023). https.//www.delta.com/us/en/about-
delta/sustainability

36 California Air Resources Board, Proposed Fiscal Year 2023-24 Funding Plan for Clean

Transportation Incentives. 59-60. October 6, 2023. https.//ww?2.arb.ca.qgov/sites/default/files/2023-
10/Proposed%20Funding%20Plan%_20Fiscal%20Year%202023-24.pdf
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more than 10 miles away from the nearest fast charger to help fill refueling gaps in the State.
These provisions are designed to accelerate deployment of ZEV infrastructure in regions that
support equitable access to low-carbon technology. The provisions would be limited to 0.5%

each of deficits from the prior quarter.

California’s ZEV goals are not limited to LDVs. The Innovative Clean Transit,3” Advanced
Clean Truck,38 and Advanced Clean Fleet® rules, which have all been adopted since 2018,
along with the Clean Truck Partnership,*° will drive a rapid transformation to ZEV technology in
the MHD sector in the very near future. As noted earlier, transitioning to ZEVs is critical for
achieving California’s climate and air quality targets, and California’s path is established in the
ACT and ACF regulations and the Clean Truck Partnership. Incentivizing early build-out of
ZEV infrastructure will support the transition to MHD ZEVs required by the ACF regulation.
ACF fleet turnovers begin in 2024 and transition drayage fleets to ZEV technology the fastest
of any vocation, but this transition is contingent upon availability of refueling infrastructure for
successful operation of these vehicles. Staff expects that LCFS support for ZEV truck refueling
infrastructure will help provide significant air quality improvements to communities adjacent to
major ports, distribution centers, and freight corridors.

To achieve fleet turnovers within this timeframe, refueling infrastructure suitable for MHD
trucks must be available to maintain operations and provide certainty of fueling availability to
truck and fleet owners. Staff is, therefore, proposing to create a version of the HRI and FCI
provisions that incentivize MHD ZEV refueling infrastructure during the early years when
refueling demand is low. Similar to the light-duty (LD) provisions, the MHD provisions will
provide LCFS credits for the unused refueling capacity at eligible stations and sites, which will
naturally phase out as more vehicles become operational and vehicle refueling demand
increases. LCFS ZEV fueling infrastructure credits for the MHD sector will play a key role in
supporting California’s ZEV goals, and in particular the technology transition under the ACF
regulation. Staff is proposing that MHD-HRI and MHD-FCI infrastructure must be sited within
one mile of a ready or pending Federal Highway Administration Alternative Fuel Corridor—for
hydrogen or electricity, respectively—where the majority of truck refueling is expected to occur,
or adjacent to existing truck parking, to accommodate overnight charging. Locating ZEV
refueling stations within one mile of major freight corridors and at existing truck parking is

37 California Air Resources Board, Innovative Clean Transit. (Accessed on October 10, 2023).
https://ww2.arb.ca.gov/our-work/programs/innovative-clean-transit

38 California Air Resources Board, Advanced Clean Trucks webpage. (Accessed on October 10, 2023).
https://ww2.arb.ca.gov/our-work/programs/advanced-clean-trucks

39 California Air Resources Board, Advanced Clean Fleet webpage. (Accessed on October 10, 2023).
https.//ww2.arb.ca.gov/our-work/programs/advanced-clean-fleets

40 California Air Resources Board, CARB and truck and engine manufacturers announce unprecedented
partnership to meet clean air goals. July 6, 2023. https://ww2.arb.ca.gov/news/carb-and-truck-and-engine-
manufacturers-announce-unprecedented-partnership-meet-clean-air
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expected to bring cleaner air for communities living adjacent to these areas currently heavily
impacted by diesel truck pollution.*!-42

Unlike the existing LD-HRI and LD-FCI provisions, which support only public infrastructure,
staff is proposing to extend eligibility for the MHD-HRI and MHD-FCI provisions to private
infrastructure as well. Staff focused on public infrastructure for the existing LD infrastructure
crediting provisions because the LD market lacked a robust publicly available refueling
network. The MHD sector is fundamentally different and needs significant support to meet the
refueling needs of both trucks utilizing public refueling infrastructure and private fleet refueling.
Truck fleets rely heavily on both public and private refueling based on the duty cycles and
vocations of the vehicles. Stakeholders have expressed that private refueling should also
receive an incentive from the MHD infrastructure crediting provisions to support the early
capital costs of installing ZEV refueling infrastructure. Private infrastructure has the advantage
of being designed for a known refueling demand and can be sized accordingly to minimize
costs, but still faces steep initial costs associated with the initial buildout of the infrastructure. In
addition, fleets may transition their vehicles to ZE technology over the course of several years
and will likely need support during the interim years while their fleet ramps up to the full
capacity the refueling infrastructure was designed for. Due to the different levels of support
needed for private refueling infrastructure compared to the public infrastructure without a
known refueling demand, staff is proposing to provide half as many credits for private refueling
infrastructure as public per charger or station. As with the existing infrastructure crediting
provisions, staff is proposing to limit total credits available to the charging and hydrogen
refueling provisions to 2.5% of prior quarter deficits, to provide a sufficient incentive without
inflating overall credit supply.

D. Biomethane Crediting

Methane is a harmful short-lived climate pollutant (SLCP) that has an outsized impact on
climate change in the near term. The United Nations Environment Programme’s Global
Methane Assessment*3 advises that achieving the least-cost pathways to limit warming to
1.5°C requires global methane emission reductions of 40% to 45% by 2030 alongside
substantial simultaneous reductions of all climate forcers, including CO2 and SLCPs. Action to
reduce these powerful emissions sources today will provide immediate benefits—both to
human health locally and to reduce warming globally—as the effects of our policies to
transition to low-carbon energy systems and achieve carbon neutrality further unfold.

Biomethane** has played a role in contributing to the overall decrease in carbon intensity of
the transportation fuel pool. With support from the LCFS and Renewable Fuel Standard (RFS)

41 California Office of Environmental Health Hazard Assessment, Impacts of Greenhouse Gas Emission Limits
Within Disadvantaged Communities: Progress Toward Reducing Inequities. February 2022.
https://oehha.ca.gov/media/downloads/environmental-justice//impactsofghgpoliciesreport020322.pdf

42 California Office of Environmental Health Hazard and Assessment, CalEnviroScreen 4.0. (Updated October
2021). https://oehha.ca.gov/calenviroscreen/report/calenviroscreen-40

43 United Nations Environment Programme and Climate and Clean Air Coalition, Global Methane Assessment:
Benefits and Costs of Mitigating Methane Emissions. Summary for Policymakers. 2021.
https://wedocs.unep.org/bitstream/handle/20.500.11822/35917/GMA_ES.pdf

44 When methane is derived from biogas, it is referred to as biomethane.
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programs, in 2022 compressed natural gas (CNG) represented 5% of total MHD fuel demand
and renewable natural gas (RNG) was 97% of the CNG fueling in California.*®> However, CNG
transportation fuel demand is only about 3% of overall natural gas demand in California, and
achieving deep GHG reductions will have to include displacing fossil gas in sectors of the
economy beyond transportation.*® Capturing methane from California’s methane sources (e.g.,
landfills, dairies, and wastewater) is critical for achieving California’s climate targets, including
the targets identified by SB 32, SB 1383, and AB 1279. The 2022 Scoping Plan Update
reinforces the message that while there is clearly a role for biomethane in decarbonizing
California’s energy use in the long term (particularly as a feedstock for renewable hydrogen
production), biomethane used as an end-use vehicle fuel will decline as ZEVs penetrate the
market, and this resource should be transitioned to other sectors. Biomethane can play a key
role in decarbonizing stationary sources or other energy applications, and the 2022 Scoping
Plan Update identifies additional end uses in the industrial, commercial, and residential
sectors; production of hydrogen; and electricity generation by displacing the need for fossil
gas. For the fuel to transition to other sectors in the long term, the existing market signals will
need to transition accordingly to avoid stranded assets and the closure of methane capture
projects. With this background, staff is proposing changes for pathways related to biomethane
as a transportation fuel under the LCFS program. These changes would continue to incentivize
the methane reductions needed in the next decade, while aligning with the 2022 Scoping Plan
Update to shift biomethane to the production of renewable hydrogen or for use in other sectors
by 2045.

Phase Out of Pathways for Biomethane Combustion Crediting

For projects that break ground after December 31, 2029, staff is proposing to phase out
pathways for crediting biomethane used in CNG vehicles after December 31, 2040. Pathways
for biomethane used to produce renewable hydrogen would be eligible to receive credits until
December 31, 2045. This concept aligns with the overall transition to non-combustion
transportation technology highlighted in the 2022 Scoping Plan Update, as well as the shifting
of biomethane resources to hydrogen production. In addition, staff is proposing two other
mechanisms related to biomethane used as a transportation fuel, highlighted below.

Pathways for Avoided Methane Crediting

For projects that break ground after December 31, 2029, staff is proposing that pathways for
avoided methane crediting be available through 2040 for biomethane used as a transportation
fuel, and through 2045 for biomethane used to produce hydrogen.

Deliverability Requirements

Currently, the LCFS regulation allows for indirect accounting of biomethane when injected into
the North American natural gas pipeline. In 2022, a total of about 153 MMBtu of RNG was

45 California Air Resources Board, LCFS Quarterly Data Spreadsheet. (Updated on July 31, 2023).
https://ww2.arb.ca.gov/resources/documents/Icfs-data-dashboard

46 California Air Resources Board, Advanced Clean Fleets Resolution 23-13. April 27, 2023.
https://ww2.arb.ca.gov/sites/default/files/barcu/board/res/2023/res23-13.pdf
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reported to the LCFS for credit generation, with the majority coming from RNG resources
injected into the North American natural gas pipeline outside of California.

Adding a deliverability requirement would help to ensure that California is making progress on
the State’s methane reduction targets.*’ For projects that break ground after Dec 31, 2029,
staff is proposing to require deliverability starting January 1, 2041 for pathways that include
biomethane used in CNG vehicles or starting January 1, 2046 for biomethane used as an input
to hydrogen production. In particular, staff proposes to align with the deliverability policy for
biomethane in the California Energy Commission’s Renewables Portfolio Standard (RPS)
program (Public Utilities Code section 399.12.6) and the California Public Utilities Commission
1440 program. Specifically, the concept is to require demonstration that eligible biomethane is
carried through common carrier pipelines that physically flow within California or toward end
use in California. Such pipelines must flow toward California 50% of the time on an annual
basis, as defined by the current RPS eligibility guidebook.484° This requirement encourages
and rewards reducing methane emissions by injecting biomethane that displaces existing
natural gas use in California, rather than rewarding biomethane outside of California that does
not displace existing natural gas use in California or have any other connection to California.
Biomethane fuel pathways that break ground before January 1, 2030 would not be subject to
the deliverability requirements, which would encourage rapid buildout of biomethane capture
projects this decade and supports the need to reduce methane emissions. The proposed
deliverability requirements also would not apply to biomethane matched to hydrogen fuel
pathways participating in the LCFS program.

E. Project-Based Crediting

The 2022 Scoping Plan Update identifies a general trend away from fossil fuel consumption in
California and highlights the need to invest in low-carbon fuels to replace petroleum
consumption in transportation. However, this transition will not happen overnight, and
California must continue to reduce emissions from existing legacy fuel production facilities in
the near term while fossil fuel demand persists. Staff is proposing changes to the
project-based crediting provisions to align with the 2022 Scoping Plan Update to reduce GHG
emissions across the economy while recognizing the broader trend away from fossil fuel
production in tandem with demand.

Phase Out of Petroleum Project Crediting

Staff is proposing to phase out crediting of petroleum projects by 2040. The program currently
supports projects for credit generation from crude using innovative methods,
low-complexity/low-energy-use refineries, refinery investment, and renewable hydrogen
refinery investment. Staff's proposal to phase out crediting of these projects by 2040 is
consistent with projected reductions in demand for petroleum fuels, while also recognizing

47 Only methane emissions occurring within California are included in the State’s GHG inventory.

48 California Energy Commission, Renewables Portfolio Standard Eligibility Guidebook, Nineth Edition. Publication
Number: CEC-300-2016-006-ED9-CMF-REV. 9-10. January 2017.
https://efiling.energy.ca.gov/getdocument.aspx?tn=217317

49 Staff is not proposing to include the requirement in the RPS eligibility guidebook to demonstrate direct
environmental benefits to California as part of this amendment.
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verifiable GHG reductions at existing fuel production facilities. Carbon capture and
sequestration (CCS) projects are highlighted as an important strategy in the 2022 Scoping
Plan Update for achieving the AB 1279 targets, and staff proposes to exclude them from this
phase-out proposal.

Incorporate Location Requirements for Direct Air Capture Projects

Staff is proposing updates to the treatment of DAC with sequestration projects. In the 2018
rulemaking, the LCFS program made DAC with sequestration eligible for project-based CCS
credits. DAC is an emerging technology that has the potential to remove large amounts of COz2
already in the atmosphere and could aid in achieving California’s long-term climate goals. It will
continue to need support to be built to scale and to be deployed more broadly.

In an effort to align with federal incentives being provided for DAC projects, and to support the
ongoing technology development needed to reduce future DAC deployment costs, staff is
proposing to limit LCFS credit generation eligibility of DAC with sequestration projects to those
located in the United States. This proposal better supports national efforts to deploy DAC
projects and helps achieve national and State emission reduction goals. This limitation would
not apply to DAC-to-fuel applications submitted as Tier 2 alternative fuel pathways, as the final
fuels from these pathways must be supplied to California to be eligible for LCFS credits.

F. Crop-Based Biofuels Sustainability Criteria

In recognition that demand for crop-based biofuels can indirectly cause land use change
globally, the LCFS regulation currently accounts for land use change emissions associated
with crop-based biofuels assuming they are grown on pre-existing agricultural land. The LCFS
regulation uses land use change emissions estimates by feedstock which were last assessed
between 2013-2015 through an extensive expert workgroup. The existing regulatory provisions
make fuel pathways from crop-based feedstocks more carbon intensive and disincentivizes
sourcing biofuel feedstocks from crops with higher land-use change risks. The inclusion of land
use change emissions in LCFS life cycle methodologies result in stronger incentives for
waste-and-residue-based feedstocks, which are not associated with land use change impacts,
relative to crops. As a result, the majority of biomass-based diesel in the LCFS has historically
come from waste feedstocks like used cooking oil, animal fat and inedible distiller’s corn oil.
The same general trend holds true for sustainable aviation fuel, which utilizes the same
feedstocks as biomass-based diesel. While the majority of biomass-based diesel is still derived
from waste oil, the use of crop-derived, biomass-based diesel has increased in recent years.
Additionally, the Cl impact of direct land conversion is not currently assessed in LCFS
pathways, commodity feedstocks are not tracked to their points of origin, and there is no
prohibition on bringing new land into agricultural production in order to grow biofuel feedstocks.
A rapid increase in oil crop demand for biofuel production could potentially add pressure to
convert forested land or other land types into biofuel crop production.

To reduce the risk that rapid expansion of biofuel production and biofuel feedstock demand
could result in deforestation or adverse land use change, CARB staff are proposing additional
guardrails on the use of crop-based feedstocks for biofuel production. Specifically, CARB staff
are proposing to require pathway holders to track crop-based and forestry-based feedstocks to
their point of origin and require independent feedstock certification to ensure feedstocks are
not contributing to impacts on other carbon stocks like forests. CARB staff are also proposing
to remove palm-derived fuels from eligibility for credit generation, given palm oil has been
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demonstrated to have the highest risk of being sourced from deforested areas.° Palm-derived
fuel transactions have not been reported under the program or received any credits to-date.

G. Other Proposed Amendments

Additional proposed changes are summarized in Table 2 and detailed in Appendix E. Some of
these changes serve to align with State goals and the 2022 Scoping Plan Update, namely
modifying crediting potential for zero-emission forklifts and allowing indirect accounting for
low-ClI hydrogen injected into hydrogen pipelines. Other changes serve to simplify and
streamline application and reporting requirements to encourage greater participation and
improve administrative efficiency.

Electric Forklifts

As mentioned earlier, California is rapidly transitioning to ZEV technology in the transportation
sector. In addition to on-road vehicles, this goal also applies to off-road equipment, including
electric forklifts. The LCFS program has a role to play in implementing the ZEV turnover goals
in Executive Order N-79-20. Given the scale of equipment turnover and technological
transformation needed to achieve the State’s goals, LCFS credits should be used in end-uses
that need the most additional support to transition away from fossil fuel consumption. As part
of this evaluation to understand where the transition is necessary for the forklift fleet, staff has
re-evaluated the forklift baseline.

Battery-electric forklifts have been eligible for LCFS credit generation since the 2015
readoption. Much of the forklift inventory in the State has successfully transitioned to
non-combustion technology, in line with State goals. This success story provides an
opportunity for the LCFS program to re-evaluate the level of crediting appropriate for
battery-electric forklifts. Accordingly, staff is revising the baseline for battery-electric forklifts by
incorporating the 2010 status of forklift electrification into the baseline, and is proposing a 50%
reduction in the Energy Economy Ratio for zero-emission forklifts with lift capacities less than
12,000 Ibs. However, since larger forklifts were 100% fossil in the baseline, forklifts with lift
capacities greater than 12,000 Ibs. would remain at the established forklift Energy Economy
Ratio.

Additionally, staff is proposing removing the estimation methodology used for reporting
electricity for forklifts and requiring direct metering for all transactions. The requirement for

50 European Commission, Report from the Commission to the European Parliament, the Council, the European
Economic and Social Committee and the Commiittee of the Regions on the status of production expansion of
relevant food and feed crops worldwide. Brussels. March 13, 2019. https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX:52019DC0142

European Commission, Annexes to the Report from the Commission to the European Parliament, the Council, the
European Economic and Social Committee and the Committee of the Regions on the status of production
expansion of relevant food and feed crops worldwide. Annexes 1 to 2. Brussels. March 13, 2019.

Searle, S., Defining Low and High Indirect Land-Use Change Biofuels in European Union Policy. The International
Council on Clean Transportation. November 2018.
https://theicct.org/sites/default/files/High%20low%20ILUC%20Fact%20Sheet%2020181113.pdf
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metering will improve data accuracy and enable transactions verification while also aligning
forklift reporting with all other reported electricity crediting.

Allow Indirect Accounting for Low Carbon Intensity Hydrogen Injected into Hydrogen Pipelines
physically connected to California and Expansion of Indirect Accounting for Low Carbon
Intensity Electricity for Hydrogen Utilized as a Transportation Fuel.

The 2022 Scoping Plan Update calls for a significant increase in the production of low-carbon
hydrogen to displace fossil fuels. The Scoping Plan scenario projects a significant growth of
renewable and low-Cl hydrogen production, particularly for its use as a transportation fuel and
for hard-to-electrify end uses. Given the nascent market and federal incentives to scale
production, staff is proposing book-and-claim of low-Cl hydrogen to support the 2022 Scoping
Plan Update energy transition goal by overcoming bottlenecks in hydrogen production and
supply. Currently, low-Cl hydrogen must be physically delivered to its end-use for purposes of
LCFS accounting. This provision was included before the 2022 Scoping Plan Update was
completed, which showed the need for significant increased demand for this fuel in the
transportation sector and the additional infrastructure necessary to produce and deliver
hydrogen fuel. This framework is impractical for large-scale production of low-CI hydrogen that
is sent to several off-takers through shared hydrogen pipelines. Book-and-claim of
pipeline-injected hydrogen increases the flexibility of the program by allowing matching of low-
Cl hydrogen to transportation end uses, including use as a vehicle fuel for hydrogen fuel cell
electric vehicles, and hydrogen used in the production of low-carbon transportation fuels such
as renewable diesel and AJF. Staff proposes to expand the existing book-and-claim provisions
to include low-Cl hydrogen injected into the pipeline network that is physically connected to
California to be credited under the LCFS as a transportation fuel or to produce alternative fuel
for transportation. Staff will evaluate the need to remove book-and-claim for hydrogen in future
rulemakings as the renewable hydrogen market matures.

In order to leverage available federal incentives and ensure the program is supporting
low-carbon hydrogen, staff is proposing to align book-and-claim eligibility with the hydrogen
production incentive eligibility under the Inflation Reduction Act. Specifically, staff is proposing
well-to-wheel Cl thresholds of less than or equal to 55 g/MJ for gaseous hydrogen and less
than or equal to 95 g/MJ for liquid hydrogen. Staff is proposing to exclude hydrogen derived
from fossil gas from book-and-claim eligibility unless low CI hydrogen is produced using book
and claim of biomethane or with CCS and used as a transportation fuel.

In further support for low CI hydrogen production, staff is proposing allowing for dedicated
power purchase agreements (PPAs) for low CI electricity to be used to indirectly match to
lower the emissions intensity for both process electricity as well as for hydrogen production.
The use of PPAs for this purpose is limited to hydrogen utilized as a transportation fuel. The
low CI electricity must be new or expanded capacity, must be delivered to the local balancing
authority where the hydrogen is produced, and must be matched on a quarterly basis. These
requirements will help ensure against resource shuffling where existing renewable electricity is
potentially redirected to hydrogen production and backfilled with non-zero electricity.

Other Amendments

A number of amendments are proposed to simplify and streamline application and reporting
requirements in order to encourage greater participation and improve administrative efficiency.
For example, the LCFS currently incorporates by reference Tier 1 Cl Calculators designed to
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streamline the fuel pathway application review and validation process for pathway types for
which CARB staff have extensive experience evaluating. These calculators have predefined
input fields for entering site-specific data and well-defined ClI calculations. Staff is proposing to
update the existing Tier 1 calculators to make them more user-friendly by streamlining inputs,
updating emission factors, and changing the layout of the calculators. Staff also proposes to
create a new Tier 1 Cl calculator for hydrogen. The LCFS regulation also contains Temporary
and Lookup Table pathways with fixed carbon intensity values that streamline participation for
certain fuels. Using data gained from certifying hundreds of fuel pathways since the 2018
rulemaking, staff proposes to make revisions to the list of temporary pathways contained in
Table 8 of the regulation. Staff is proposing to update the Lookup Table CI values for the
following fuel pathways:

California Reformulated Gasoline Blendstocks for Oxygenate Blending (CARBOB),
Ultra Low Sulfur Diesel (ULSD),

Compressed Natural Gas,

Propane, and

California Grid Electricity.

Additionally, staff is proposing to allow hydrogen production facilities (including renewable
hydrogen) not co-located with refineries but supplying hydrogen directly to the refineries to
implement eligible GHG reduction projects. Staff is also proposing to streamline reporting
requirements to allow quarterly or annual submission of project reports, as is currently
permitted for Refinery Investment Projects and Renewable Hydrogen Refinery Credit Projects.
In addition, staff is proposing to update the displacement emission factor for innovative crude
projects using solar electricity to align with the updated Emissions & Generation Resource
Integrated Database (eGRID) emission factor for California grid electricity, for consistency with
the treatment of electricity as a process energy for other fuel pathways.

Successful greenhouse gas reduction programs require a system to monitor, report, and verify
data to maintain the integrity of the reduction program. Currently, the LCFS supplements the
existing work of CARB staff with a verification system that requires regulated entities of certain
credit generating types to retain the services of independent third-party verifiers. Fuel
pathways are currently validated by third-party verifiers prior to CARB approval, and staff is
proposing to apply this requirement to project-based crediting applications as well to align and
streamline the approach between the two provisions with the accompanying benefits of
validation for project-based crediting applications. Additionally, staff is proposing to align the
verification requirements for electricity crediting types with other verification provisions. With
the expected expansion of electrification in the transportation sector, staff is proposing to add
verification requirements, which would newly require entities to verify their annual reports for
the following transaction types:

e EV Charging Transaction Types;

e Electric Transport Refrigeration Units (eTRU), Electric Cargo Handling Equipment
(eCHE), and Electric Power for Ocean-going Vessel (eOGV) Fueling;

e Forklift Electricity/Hydrogen Fueling;

e Fixed Guideway Electricity Fueling; and

e Fuel Cell Vehicle (FCV) Fueling transaction types, not limited to hydrogen from
book-and-claim biomethane.
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The current regulation requires CARB to regularly update the OPGEE Model and the Crude
Lookup Table. CARB held two workshops in 2021 and 2022 to request feedback on the
updated OPGEE model to the public. The model was subsequently updated based on
stakeholder feedback and staff recently finalized the OPGEE model update. Staff used the
updated OPGEE model to update the 2010 baseline crude ClI, as well as the Crude Lookup
Table, and proposes to incorporate the latest OPGEE model by reference into the regulation.

Staff is also proposing changes to the allocation and uses of base credits representing
non-metered residential EV charging. The scope of these changes include:

e Changing the scope of the statewide Clean Fuel Reward from a light-duty rebate to a
medium and heavy-duty rebate;

e Altering the minimum base credit contribution required to fund the Clean Fuel Reward
along with the specific utility requirements for funding the program;

e Expanding the proportion of credit proceeds required to be invested in disadvantaged,
low-income, rural, and tribal communities (holdback equity credits); and

e Enhancing the pre-approved projects eligible for funding of holdback equity credits.

The Clean Fuel Reward will change from a universal new light-duty EV rebate to be focused
on new and used rebates for medium- and heavy-duty trucks that are exempted from the
Advanced Clean Fleets regulation. This rebate will jumpstart the transition for a harder to
transition segment of the truck sector that is not otherwise covered by other CARB regulations.
The proportion of residential base credits will change to reflect this change in rebate from 60%
of total base credits to 40% with a corresponding increase in “holdback credits.” As a result of
this increase in holdback credits, staff is proposing increasing the requirements for investments
in equity communities for the I0Us to 75% (from 50%) to match the requirements set by the
Public Utilities Commission. Staff is also proposing new pre-approved categories for
investment of holdback equity proceeds.
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lll. The Specific Purpose and Rationale of Each Adoption, Amendment,
or Repeal

California Government Code section 11346.2(b)(1) requires a description of the specific
purpose for each proposed adoption, or amendment, the problem the agency intends to
address with the proposed LCFS regulation, and the rationale for determining that each
proposed adoption and amendment is reasonably necessary to both carry out the purposes of
CARSB staff’'s proposed LCFS regulation and to address the problems for which it is proposed.

The overarching purpose of the proposed LCFS regulation is to decarbonize transportation
through increasing the supply of low-carbon alternative fuels. The problems that LCFS needs
to address are described above in Chapter Il. Appendix E: Purpose and Rationale for LCFS
Amendments presents the summary of each proposed amendment and describes its purpose
and rationale for its role in increasing low-carbon alternative fuel supply.
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IV. Benefits Anticipated from the Regulatory Action, Including the
Benefits or Goals Provided in the Authorizing Statute

CARB anticipates that the proposed amendments will have the following general benefits to
California businesses and individuals:

¢ Reduced GHG emissions near and long-term. The LCFS is specifically designed to
reduce GHG emissions in the transportation sector, which is responsible for nearly half
of GHG emissions in California. This will contribute to California’s efforts to address
climate change.

e Increased use of lower Cl fuels and alternative fueled vehicles including renewable
diesel, biomethane, and lower ClI electricity and hydrogen for ZEVs. In addition to
reducing GHG emissions, this will in many cases lower levels of localized air pollutants,
which are the cause of many deleterious health effects on California residents,
especially in priority communities and communities of color.

e Greater opportunities for California businesses to invest in the production of low-Cl fuels
and other credit generating opportunities.

e Reduced dependence on fossil fuels through decarbonizing the transportation fuel
sector and supporting a diversified transportation fuel pool.

In the following sections, staff describes the estimated benefits of the proposed amendments
to California businesses, small businesses, and individuals.

A. Summary of Emission Benefits

1. Greenhouse Gases

Staff expects the proposed amendments to reduce GHG emissions relative to the baseline by
558 million metric tons in carbon dioxide equivalent (MMTCO.,e) from 2024 through 2046. It is
important to note that because the LCFS calculates emission reductions on a full life cycle
basis, the GHG emission reductions occur both in California and out-of-state.

These GHG reduction estimates are derived from CATS outputs of the fuel quantities and
average annual Cl associated with each fuel, as well as GHG reductions associated with oil
and gas extraction emissions.

2. PM2.5 and NOx

The proposed amendments would affect air quality through four main categories: 1) changes in
tailpipe emissions for on-road and off-road vehicles, 2) changes in aircraft emissions at
airports, 3) changes in emissions at stationary sources from fuel production, and 4) changes in
upstream emissions associated with oil and gas extraction where quantified.

Cumulatively from 2024 to 2046, the proposed amendments achieve reductions of 4,281 tons
of PM2.5 and 25,586 tons of NOx as compared to the business-as-usual baseline.
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Chapter V provides a detailed summary of the air quality benefits of the proposed
amendments.

B. Greenhouse Gas Reduction Benefit - Social Cost of Carbon

The benefit of GHG reductions achieved by the proposed amendments can be estimated using
the social cost of carbon (SC-COz2), which provides a dollar valuation of the damages caused
by one ton of carbon pollution and represents the monetary benefit today of reducing carbon
emissions in the future.

The U.S. Council of Economic Advisors and the Office of Management and Budget convened
an Interagency Working Group on the Social Cost of Greenhouse Gases (IWG) to develop a
methodology for estimating the SC-CO2. The methodology relies on a standardized range of
assumptions and can be used consistently when estimating the benefits of regulations across
agencies and around the world.%' Staff used the current IWG-supported SC-CO2 values to
consider the social costs of actions taken to reduce GHG emissions. This is consistent with the
approach presented in the 2022 Scoping Plan Update, is in line with U.S. Government
Executive Orders including 13990 and the Office of Management and Budget Circular A-4 of
September 17, 2003.52.53

The IWG describes the social cost of carbon as follows:

“The social cost of carbon (SC-COz2) for a given year is an estimate, in dollars, of the
present discounted value of the future damage caused by a 1-metric ton increase in
carbon dioxide (COz2) emissions into the atmosphere in that year, or equivalently, the
benefits of reducing CO2 emissions by the same amount in that year. The SC- CO2 is
intended to provide a comprehensive measure of the net damages — that is, the
monetized value of the net impacts — from global climate change that result from an
additional ton of COx2.

These damages include, but are not limited to, changes in net agricultural productivity,
energy use, human health, property damage from increased flood risk, as well as
nonmarket damages, such as the services that natural ecosystems provide to society.
Many of these damages from CO2 emissions today will affect economic outcomes
throughout the next several centuries.”*

51 United States Government Interagency Working Group on Social Cost of Greenhouse Gases, Technical
Support Document: Social Cost of Carbon, Methane, and Nitrous Oxide Interim Estimates under Executive Order
13990. February 2021. https://www.whitehouse.gov/wp-
content/uploads/2021/02/TechnicalSupportDocument_SocialCostofCarbonMethaneNitrousOxide.pdf

52 California Air Resources Board, 2022 Scoping Plan for Achieving Carbon Neutrality. 27-28. November 16,
2022. hitps://ww?2.arb.ca.gov/sites/default/files/2022-12/2022-sp_1.pdf

53 Office of Management and Budgets. Circular A-4. September 17, 2023.
https://www.transportation.gov/sites/dot.gov/files/docs/OMB%20Circular%20No.%20A-4.pdf

5 National Academies of Sciences, Engineering, and Medicine, Valuing Climate Damages: Updating Estimation
of Carbon Dioxide. National Academies Press, Washington DC. 2017.
https://nap.nationalacademies.org/catalog/24651/valuing-climate-damages-updating-estimation-of-the-social-cost-
of https://nap.nationalacademies.org/catalog/24651/valuing-climate-damages-updating-estimation-of-the-social-
cost-of
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The SC-COz is year-specific and is highly sensitive to the discount rate used to adjust the
value of the damages in the future due to COz2. The SC-COz2 increases over time as systems
become more stressed from the aggregate impacts of climate change and future emissions
cause incrementally larger damages. A higher discount rate decreases the value today of
future environmental damages. This analysis uses the IWG standardized range of discount
rates from 2.5 to 5% to represent varying valuation of future damages. Table 3 shows the
range of IWG SC-COz2 values (Consumer Price Index adjusted) used in California’s regulatory
assessments which reflect the societal value of reducing carbon emissions by one metric ton.>°

Table 3: SC-CO:2 Discount Rates (in 2021$ per Metric Ton of CO2)

Year 5% Discount Rate 3% Discount Rate 2.5% Discount Rate

2020 $16 $57 $85
2025 $19 $63 $93
2030 $22 $68 $100
2035 $25 $75 $107
2040 $29 $82 $115
2045 $31 $88 $122
2050 $36 $94 $130

The GHG reductions due to the proposed amendments are calculated in CO2e which includes
reductions in carbon, methane, and other GHGs. As the ClI of a fuel is based on a life cycle
assessment of GHG emissions from the use of a fuel converted to COze units, there is not a
simple way to assess the breakdown of emissions reduction by GHG (i.e., CO2, methane, or
other GHG) due to the proposed amendments.

As there is no Social Cost of COze, there is not a straightforward metric to estimate the
benefits of the proposed amendments. If all GHG reductions under the proposed amendments
are assumed to be carbon dioxide reductions, the cumulative estimated benefits from the
proposed amendments would range from approximately $14 billion to $61 billion (in 2021$). In
Table 4 staff calculated the avoided SC-CO2 values (2021$) by applying values in Table 3 to
the annual GHG emissions change.

55 United States Government Interagency Working Group on Social Cost of Greenhouse Gases, Technical
Support Document: Social Cost of Carbon, Methane, and Nitrous Oxide Interim Estimates under Executive Order
13990. 2021. https.//www.whitehouse.gov/wp-
content/uploads/2021/02/TechnicalSupportDocument_SocialCostofCarbonMethaneNitrousOxide.pdf
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Table 4: Avoided Social Cost of CO2 from Proposed Amendments 2024-2046

Rgﬂit:ir:iss(sn;on:n 5% Discount Rate = 3% Discount Rate 2.5%£;f:ount
2026 13 $254 $852 $1,250
2030 20 $438 $1,368 $1,997
2034 29 $716 $2,149 $3,065
2038 34 $921 $2,670 $3,775
2042 33 $1,008 $2,794 $3,939
2046 21 $680 $1,841 $2,550
Total 558 $14,544 $43,045 $61,099

It is important to note that the SC-CO2, while intended to be a comprehensive estimate of the
damages caused by carbon globally, does not represent the cumulative cost of climate change
and air pollution to society. There are additional costs to society outside of the SC-COz,
including costs associated with changes in co-pollutants and the social cost of other GHGs
including nitrous oxide. The IPCC has stated that the Interagency Working Group on the Social
Cost of Greenhouse Gases (IWG) SC-CO:2 estimates are likely underestimated due to the
omission of significant impacts that cannot be accurately monetized, including important
physical, ecological, and economic impacts.5®

As mentioned, the SC-COz2 calculation incorporates GHG emission reductions associated with
methane reductions from the regulation. The LCFS supports CARB’s work to meet Short Lived
Climate Pollutant (SLCP) targets set by Senate Bill 1383 (Lara, Chapter 395, Statutes of 2016)
by incentivizing dairies to capture and convert methane-rich biogas into transportation fuels
(compressed natural gas, hydrogen, and electricity). Methane is a potent climate pollutant with
a Global Warming Potential 25 times higher than CO2. CARB staff used the SC-CH4 values
provided by the IWG, adjusted to 2021$, shown in Table 5 to estimate the avoided social cost
of in-state methane converted to fuel. These values are consistent with the 2021 IWG interim
numbers but adjust for inflation using the California Consumer Price Index. Staff use
conversion factors from the Livestock Offset Protocol®” and U.S. Energy Information

56 United States Environmental Protection Agency, Social Cost of Carbon Fact Sheet. December 2016.
https.:.//www.epa.gov/sites/default/files/2016-12/documents/social_cost _of carbon_fact sheet.pdf
57 California Air Resources Board, Compliance Offset Protocol Livestock Projects. November 14, 2014.
https:.//ww2.arb.ca.qov/sites/default/files/barcu/regact/2014/capandtrade 14/ctlivestockprotocol.pdf
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Administration®8 to calculate the methane emission reductions associated with in-state dairy
biogas volumes from the California Transportation Supply (CATS) model outputs, resulting in a
conversion factor of 0.020 metric tons of methane per million British thermal unit
(0.020MT/MMBtu).

Table 5: Social Cost of Methane Discount Rates (in 2021$ per Metric Ton of CH4)

2.5% Discount

5% Discount Rate 3% Discount Rate

Rate
2020 $739 $1,641 $2,188
2025 $889 $1,915 $2,462
2030 $1,039 $2,188 $2,735
2035 $1,231 $2,462 $3,146
2040 $1,368 $2,735 $3,556
2045 $1,641 $3,146 $3,830
2050 $1,778 $3,419 $4,240

Table 6 presents a sampling of years of avoided social cost of instate methane, and the
cumulative total avoided social cost instate from 2024 to 2046, from the proposed
amendments. The cumulative estimated benefits from the proposed amendments would range
from approximately $6 billion to $16 billion (in 202189).

Table 6: Avoided Social Cost of Methane from Proposed Amendments 2024-2046 (million 2021$)

2.5% Discount

CH4 Emission

Year Reductions (MT) 5% Discount Rate = 3% Discount Rate Rate

2026 314,024 $288 $601 $816
2030 292,597 $304 $640 $800
2034 389,068 $468 $958 $1,171
2038 447,125 $605 $1,223 $1,529

58 United States Energy Information Administration, Energy Conversion Calculators. (Updated June 16, 2023).
https://www.eia.gov/energyexplained/units-and-calculators/energy-conversion-calculators.php
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CH4 Emission

5% Discount Rate

3% Discount Rate

2.5% Discount

Reductions (MT) Rate
2042 0 0 0 0
2046 0 0 0 0
Total 5,350,641 $6,146 $12,593 $15,990

C. Health Benefits

The proposed amendments to the Low Carbon Fuel Standard regulation would reduce fine
particulate matter (PM2.5) and oxides of nitrogen (NOx) emissions, resulting in health benefits
in California. CARB analyzed the value of health benefits associated with 12 health outcomes,
most of which were added or updated through CARB’s recent expansion of the health
analysis®®: cardiopulmonary mortality, acute myocardial infarction, lung cancer incidence,
asthma onset, asthma symptoms, hospitalizations for cardiovascular iliness, hospitalizations
for respiratory illness, hospitalizations for Alzheimer’s disease, hospitalizations for Parkinson’s
disease, cardiovascular emergency department (ED) visits, respiratory ED visits, and work loss
days.

These health outcomes have been identified by U.S. EPA as having a causal or likely causal
relationship with exposure to PM2.5 based on a substantial body of scientific evidence.6
U.S. EPA has determined that both long-term and short-term exposure to PM2.5 plays a
causal role in premature mortality, meaning that a substantial body of scientific evidence
shows a relationship between PM2.5 exposure and increased risk of death. This relationship
persists when other risk factors such as smoking rates, poverty, and other factors are taken
into account. U.S. EPA has also determined a causal relationship between non-mortality
cardiovascular effects (e.g., acute myocardial infarction) and short- and long-term exposure to
PM2.5, a likely causal relationship between non-mortality respiratory effects (including
worsening asthma) and short- and long-term PM2.5 exposure, and a likely causal relationship
between non-mortality neurological effects and long-term PM2.5 exposure.

CARB staff evaluated health impacts associated with exposure to PM2.5 and NOx emissions
from the proposed amendments. NOx includes nitrogen dioxide, a potent lung irritant, which

59 California Air Resources Board, California Air Resources Board Updated Health Endpoints Bulletin. 2022.
https.//ww?2.arb.ca.gov/sites/default/files/2022-

11/California%20Air%20Resources%20Board%20Updated% 20Health%20Endpoints % 20Bulletin% 20-
%20Edited%20Nov%202022_0.pdf

60 United States Environmental Protection Agency, Integrated Science Assessment for Particulate Matter.
December 2019. https://cfpub.epa.gov/nceal/isa/recordisplay.cfm?deid=347534

61 United States Environmental Protection Agency, Estimating PM2.5- and Ozone-Attributable Health Benefits.
March 2021. https.//www.epa.gov/sites/default/files/2021-03/documents/estimating_pm2.5-_and_ozone-
attributable_health_benefits_tsd.pdf
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can aggravate lung diseases such as asthma when inhaled.?? However, the most serious
quantifiable impacts of NOx emissions occur through the conversion of NOx to fine particles of
ammonium nitrate aerosols through chemical processes in the atmosphere. PM2.5 formed in
this manner is termed secondary PM2.5. Both directly emitted PM2.5 and secondary PM2.5
are associated with adverse health outcomes. As a result, reductions in PM2.5 and NOXx
emissions are associated with reductions in these adverse health outcomes.

CARSB staff’s analysis of health outcomes from the proposed amendments is limited to fuel
changes incremental to the baseline. The baseline includes implementation of technology
changes expected from implementation of the on-road light duty (ACC Il) and on-road heavy
duty (ACT and ACF) regulations, and therefore the conservative LCFS analysis does not
reflect the health benefits of transitioning to zero emission vehicles. However, the proposed
amendments to the LCFS are expected to play a key role in supporting implementation of
these vehicle-focused regulations, by reducing the cost of electricity and hydrogen used as
vehicle fuels, supporting installation and operation of charging and hydrogen refueling stations,
and promoting investment in transportation electrification in disadvantaged, low-income and
rural communities. Although not quantified in the health outcomes analysis conducted by
CARSB staff, the LCFS program remains a key tool in supporting the transition to ZEV
technology and the concurrent air quality and GHG benefits.

1. Incidence-Per-Ton Methodology

CARB uses the incidence-per-ton (IPT) methodology to quantify the health benefits of
emissions reductions in cases where dispersion modeling results are not available. A
description of this method is included on CARB’s webpage. CARB’s IPT methodology is based
on a methodology developed by U.S. EPA.63.64

Under the IPT methodology, it is assumed that changes in emissions are approximately
proportional to changes in health outcomes. IPT factors are derived by calculating the number
of health outcomes associated with exposure to PM2.5 for a baseline scenario using measured
ambient concentrations and dividing by the emissions of PM2.5 or a precursor. The calculation
is performed separately for each air basin using the following equation:

Equation 1: Incidence-per-ton calculation

IPT number of health outcomes in air basin

annual emissions in air basin

62 United States Environmental Protection Agency, Integrated Science Assessment for Oxides of Nitrogen —
Health Criteria. January 2016. htips://cfpub.epa.gov/ncea/isa/recordisplay.cfm?deid=310879

63 Fann N., Fulcher C.M., & Hubbell B.J., The influence of location, source, and emission type in estimates of the
human health benefits of reducing a ton of air pollution. Air Quality, Atmosphere & Health, 2:169-176. June 9,
2009. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2770129/

64 Fann, N., Baker, K. R., Chan, E. A., Eyth, A., Macpherson, A., Miller, E., & Snyder, J. Assessing human health
PM2. 5 and ozone impacts from US oil and natural gas sector emissions in 2025. Environmental Science &
Technology, 52(15), 8095-8103. July 13, 2018. https.//pubs.acs.org/doi/full/10.1021/acs.est.8b02050
https://pubs.acs.org/doi/full/10.1021/acs.est.8b02050
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Multiplying the emissions reductions from the proposed amendments in an air basin by the IPT
factor then yields an estimate of the reduction in health outcomes achieved by the proposed
amendments. For future years, the number of outcomes is adjusted to account for population
growth. CARB'’s current IPT factors are based on a 2014-2016 baseline scenario, which
represents the most recent data available at the time the current IPT factors were computed.
IPT factors are computed for the two types of PM2.5: primary PM2.5 and secondary PM2.5 of
ammonium nitrate aerosol formed from precursors.

2. Reduction in Adverse Health Impacts

CARSB recently initiated an expanded health analysis to include additional health endpoints in
order to provide a more comprehensive analysis of the benefits of the agency’s plans and
regulations. A description of the updated and new health outcomes was provided in CARB's
Updated Health Endpoints Bulletin, released November 2022. This expansion was based on
U.S. EPA’s Technical Support Document for the Final Revised Cross-State Air Pollution Rule
Update for the 2008 Ozone Season NAAQS and is associated with U.S. EPA’s Environmental
Benefit Mapping and Analysis Program — Community Edition version 1.5.8.5°

CARSB staff estimates that the total number of cases statewide that would be reduced (from
2024 to 2046) from implementation of the proposed amendments are as follows:

364 (201 - 519) fewer cases of cardiopulmonary mortality;

74 (54 - 94) fewer cases of hospitalizations for cardiovascular iliness;
97 (-37 - 227) fewer cases of cardiovascular ED visits;

41 (15 - 109) fewer cases of nonfatal acute myocardial infarction;

11 (0 - 22) fewer cases of hospitalizations for respiratory disease;
219 (43 - 457) fewer cases of respiratory ED visits;

27 (8 - 45) fewer cases of lung cancer incidence;

852 (818 - 884) fewer cases of asthma onset;

73,433 (-35,816 — 178,171) fewer cases of asthma symptoms;
53,427 (45,055 - 61,482) fewer cases of work loss days;

174 (133 - 212) fewer cases of hospitalizations for Alzheimer's disease;
25 (13 - 36) fewer cases of hospitalizations for Parkinson's disease;

These reductions in adverse health cases are expected to be seen across all ages in the
State. Children in particular will benefit from the reduced cases of asthma onset and symptoms
due to the proposed amendments. This may lead to better health outcomes in these children
when they become adults since studies have shown that childhood asthma puts individuals at

65 United States Environmental Protection Agency, Technical Support Document (TSD) for the Final Revised
Cross-State Air Pollution Rule Update for the 2008 Ozone Season NAAQS Estimating PM2.5- and Ozone-
Attributable Health Benefits. March 2021. https://www.epa.gov/sites/default/files/2021-
03/documents/estimating_pm2.5-_and_ozone-attributable _health_benefits_tsd.pdf

45


https://www.epa.gov/sites/default/files/2021-03/documents/estimating_pm2.5-_and_ozone-attributable_health_benefits_tsd.pdf
https://www.epa.gov/sites/default/files/2021-03/documents/estimating_pm2.5-_and_ozone-attributable_health_benefits_tsd.pdf

greater risk for respiratory disease and lower respiratory function in adulthood.®%-6” Adults are
also expected to benefit from the proposed amendments due to fewer lost work days, nonfatal
acute myocardial infarctions (heart attacks), lung cancer incidences, and reduced
cardiopulmonary mortality. Seniors may benefit from reduced cases of hospitalizations for not
just cardiovascular and respiratory diseases, but also neurological conditions (Alzheimer’s and
Parkinson’s diseases). And there will be fewer ED visits for both cardiovascular and respiratory
diseases across all ages in the population.

Table 7 shows the air basin distribution of avoided health endpoints for the proposed
amendments for 2024 through 2046 in California, relative to the baseline.

66 Sears, M. R., Greene, J. M., Willan, A. R., Wiecek, E. M., Taylor, D. R., Flannery, E. M., Cowan, J.O., Herbison,
G.P,, Silva, P.A, & Poulton, R., A longitudinal, population-based, cohort study of childhood asthma followed to
adulthood. New England Journal of Medicine, 349(15), 1414-1422. October 9, 2003.
https://www.nejm.org/doi/full/10.1056/nejmoa022363

67 McGeachie M.J., Yates K.P., Zhou X., Guo F., Sternberg A.L., Van Natta M.L., Wise R.A., Szefler S.J., Sharma
S., Kho A.T., Cho M.H., Croteau-Chonka D.C., Castaldi P.J., Jain G., Sanyal A., Zhan Y., Lajoie B.R., Dekker J.,
Stamatoyannopoulos J., Covar R.A., Zeiger R.S., Adkinson N.F., Williams P.V., Kelly H.W., Grasemann H., Vonk
J.M., Koppelman G.H., Postma D.S., Raby B.A., Houston I, Lu Q., Fuhlbrigge A.L., Tantisira K.G., Silverman
E.K., Tonascia J., Weiss S.T., & Strunk, R.C., Patterns of growth and decline in lung function in persistent
childhood asthma. New England Journal of Medicine, 374(19), 1842-1852. May 12, 2016.
https://www.nejm.org/doi/full/10.1056/nejmoa1513737
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Table 7: Avoided Mortality and Morbidity Incidents per Air Basin from 2024 to 2046 under the Proposed Amendments*

Air Basin

Statewide

Cardiopulmonary 208 (115 - 296) 8(5-12) 56 (31 - 79) 38 (21 - 54) 18 (10 - 26) 364 (201 - 519)

Mortality

Hospitalizations for

Cardiovascular Disease 42 (31-54) 2(1-2) 11 (8 - 14) 8 (6-10) 5(3-6) 74 (54 - 94)

Cardiovascular ED Visits 56 (-22 - 132) 2(-1-5) 13 (-5-31) 11 (-4 - 26) 5(-2-12) 97 (-37 - 227)

Acute Myocardial

Infarction 24 (9-63) 1(0-2) 6(2-15) 5(2-13) 2(1-5) 41 (15 - 109)

Hospitalizations for

Respiratory Disease 7(0-13) 0(0-0) 2(0-3) 1(0-2) 1(0-1) 11 (0 - 22)

Respiratory ED Visits 119 (23 - 247) 4(1-9) 36 (7 -74) 28 (5-58) 9(2-19) 219 (43 - 457)

Lung Cancer Incidence 15 (5 - 25) 1(0-1) 3(1-6) 4(1-6) 2(0-3) 27 (8 - 45)

Asthma Onset 471 (452 - 489) 21 (20 - 22) 102 (98 - 105) 134 (128 - 139) 45 (43 - 47) 852 (818 - 884)

Asthma Symbtoms 40,494 (-19,758 — 1,840 9,106 (-4,447 — 11,227 3,798 (-1,850 — 73,433 (-35,816 —
ymp 98,213) (-898 — 4,459) 22,068) (-5,469 — 27,274) 9,226) 178,171)

Work Loss Davs 29,258 (24,676 — 1,251 (1,055 - 6,991 (5,897 — 7,677 (6,472 — 3,110 (2,622 — 53,427 (45,055 -

y 33,666) 1,439) 8,043) 8,837) 3,580) 61,482)

Hospitalizations for

Alzheimer’s Disease 101 (78 - 123) 3(2-4) 26 (20 - 32) 18 (13 - 22) 14 (11 - 18) 174 (133 - 212)

Hospitalizations for

Parkinson’s Disease 14 (7 - 20) 1(0-1) 3(2-5) 3(2-5) 2(1-2) 25 (13 - 36)

* Numbers in parentheses throughout this table represent the 95% confidence interval.
** Air Basins listed: South Coast, South Coast Central, San Joaquin Valley, San Francisco Bay, San Diego County
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Air Basin

Table 7 continued

Statewide

Cardiopulmonary

i 6 (4-9) 9(5-14) 0(0-1) 1(0-1) 3(2-4) 364 (201 - 519)
Hospitalizations for 1(1-1) 2(1-2) 0(0-0) 0(0-0) 1(0-1) 74 (54 - 94)
Cardiovascular Disease
Cardiovascular ED Visits 2(-1-95) 2(-1-5) 0(0-0) 0(0-0) 1(0-2) 97 (-37 - 227)
Acute Myocardial
eadiicd 1(0-2) 1(0-3) 0(0-0) 0(0-0) 0(0-1) 41 (15 - 109)
e Ellnaiens ey 0(0-0) 0(0-0) 0(0-0) 0(0-0) 0(0-0) 11(0 - 22)
Respiratory Disease
Respiratory ED Visits 6(1-12) 6(1-12) 0(0-1) 1(0-1) 2(0-5) 219 (43 - 457)
Lung Cancer Incidence 1(0-1) 1(0-1) 0(0-0) 0(0-0) 0(0-0) 27 (8 - 45)
Asthma Onset 16 (15 - 16) 22 (21 - 22) 1(1-1) 2(2-2) 10 (9 - 10) 852 (818 - 884)
1,414 (-688 — 73,433 (-35,816 —

Asthma Symptoms e 1,863 (-908 — 4,527) | 96 (-47 - 233) 154 (-75- 375) 827 (-403 - 2010) e
Work Loss Days 1,063 (896 - 1224) | 1,449 (1221-1668) | 58 (49-67) 117 (99-135) | 577 (486-664) | 53,427 (45,055 — 61,482)
e ElaiEns e 2(2-2) 2(2-3) 0(0-0) 0(0-0) 1(1-1) 174 (133 - 212)
Alzheimer’s Disease
Hospitalizations for

0(0-1) 1(0-1) 0(0-0) 0(0-0) 0(0-0) 25 (13 - 36)

Parkinson’s Disease
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Table 7 continued

Air Basin Statewide

Cardiopulmonary Mortality 1(1-2) 14 (8 - 20) 0(0-0) 0(0-0) 0(0-0) 364 (201 - 519)

Hospitalizations for 0(0-0) 3(2-4) 0(0-0) 0(0-0) 0(0-0) 74 (54 - 94)

Cardiovascular Disease

Cardiovascular ED Visits 0(0-1) 4(-1-9) 0(0-0) 0(0-0) 0(0-0) 97 (-37 - 227)

Acute Myocardial

Infarction 0(0-0) 2(1-4) 0(0-0) 0(0-0) 0(0-0) 41 (15 - 109)

Hospitalizations for

Respiratory Disease 0(0-0) 0(0-1) 0(0-0) 0(0-0) 0(0-0) 11 (0 - 22)

Respiratory ED Visits 1(0-2) 8(2-16) 0(0-0) 0(0-0) 0(0-0) 219 (43 - 457)

Lung Cancer Incidence 0(0-0) 1(0-1) 0(0-0) 0(0-0) 0(0-0) 27 (8 - 45)

Asthma Onset 44-4) 24 (23 - 25) 1(1-1) 0(0-0) 1(0-1) 852 (818 - 884)

2,140 73,433 (-35,816 —

Asthma Symptoms 352 (-171 - 855) (-1,042 — 5,199) 45 (-22 - 108) 28 (-14 - 68) 49 (-24 - 120) 178,171)
1,527 (1,287 —

Work Loss Days 256 (216 - 295) 1758) 41 (35-48) 17 (14 - 20) 34 (29 - 40) 53,427 (45,055 — 61,482)

Hospitalizations for

Alzheimer's Disease 0(0-0) 6(4-7) 0(0-0) 0(0-0) 0(0-0) 174 (133 - 212)

Hospitalizations for 0(0-0) 1(0-1) 0(0-0) 0(0-0) 0(0-0) 25 (13 - 36)

Parkinson’s Disease
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3. Uncertainties Associated with the Mortality and lliness Analysis

Although the estimated health outcomes presented in this report are based on a
well-established methodology, they are subject to uncertainty. Uncertainty is reflected in the
95% confidence intervals included with the central estimates in Table 7. These confidence
intervals take into account uncertainties in translating air quality changes into health outcomes.

Other sources of uncertainty include the following:

e The relationship between changes in pollutant concentrations and changes in
pollutant or precursor emissions is assumed to be proportional, although this is
an approximation.

e Emission reductions are reported at a state level and do not capture local
variations.

e Future population estimates are subject to increasing uncertainty as they are
projected further into the future.

e Fuel use projections from the CATS model are estimates based on
technoeconomic analysis, which approximates but does not capture all real-world
conditions.

e Baseline incidence rates can experience year-to-year variation.

4. Monetization of Health Benefits

The reductions in adverse health impacts described above can be assigned monetary values
so the health benefits can be directly compared to other costs and savings associated with the
proposed amendments. These values are derived from economics studies and are based on
the expenses that an individual must bear for air pollution related health impacts such as
medical bills and lost work, or willingness to pay metrics, which in addition to capturing the
direct expenses of the health outcomes also capture the value that individuals place on pain
and suffering, loss of satisfaction, and leisure time. For more information on the methodology
used to determine the monetary value of health outcomes, see Appendix C-1. The value per
incident is shown in Table 8 below.

Table 8: Valuation per Incident for Avoided Health Outcomes (2021$)

Ll ey Valuation

Methodology

Category Endpoint |(I12(Big16;)t

Shown at 2021 income levels.
The estimate will grow annually
proportional to income growth
Premature Mortality | Premature Mortality $12,483,845 | WTP using U.S. EPA’s central
estimate for income elasticity of
0.40, and income growth
forecast from BenMAP-CE.
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Category

Endpoint

Value Per

Incident
(20219%)

Valuation
Methodology

Hospitalizations

HA, Parkinson’s

Direct cost of hospitalization

Onset/Occurrence

and ER Visits Disease $15,520 COl incident.
Hospitalizations . Direct cost of hospitalization
and ER Visits HA, Respiratory-2 $11.815 Col incident.
Hospitalizations HA, Alzheimer’s Direct cost of hospitalization
and ER Visits Disease $14,539 COl incident.

o HA, Cardio-, Cerebro- . o
Hospltahz.at}ons and Peripheral $18.696 col !Dlr_ect cost of hospitalization
and ER Visits ; incident.

Vascular Disease
Hospitalizations ER visits, All Cardiac . -
and ER Visits Outcomes $1,403 Col Direct cost of ER visit.
Hospitalizations . . . -
and ER Visits ER visits, respiratory $1,057 COl Direct cost of ER visit.
Present value of lifetime
Health Endpoint . healthcare cost and productivity
Onset/Occurrence Incidence, Asthma $53,753 Col losses using a 3% discount
rate.
WTP for
Health Endpoint Asthma Symptoms, $253 symptoms + Willingness to pay plus cost of
Onset/Occurrence | Albuterol use COl for albuterol.
Albuterol use
. Direct medical cost of lung
giilet?/OEgglfr?g:ce Incidence, Lung Cancer | $30,377 COl cancer. Cost discounted to
present value at 3%.
Present value of 3 years
Health Endpoint Acute Myocardial $94.334 col medical cost and earnings lost
Onset/Occurrence | Infarction, Nonfatal ’ over a 5-year period. Using a
3% discount rate.
Health Endpoint Work Loss Days $204 Col Based on county-level median

daily wages.

The statewide valuation of health benefits from 2024-2046 are shown in Table 9. The total
statewide health benefits derived from criteria emissions reductions is estimated to be
approximately $5 billion, with $4.9 billion resulting from reduced premature cardiopulmonary
mortality and $85 million resulting the reductions in other adverse health impacts. The spatial
distribution of these benefits across the State follows the distribution of the health impacts by
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air basin as described in Table 7. These monetized benefits from all COIl based endpoint
valuations are included in the macroeconomic modeling.

Table 9: Statewide Valuation from Avoided Health Outcomes (million 2021$)

Avoided Health Incident 2026 2030 2034 2038 2042 2046 | Total
Cardiopulmonary Mortality 138 127 203 279 264 268 4,892
Hpspitalizations for Parkinson’s <1 <1 <1 <1 <1 <1 <1
Disease
Respiratory ED Visits <1 <1 <1 <1 <1 <1 <1
g?ssef;aelizations for Alzheimer’s <1 <1 <1 <1 <1 <1 3
Cariovaseular Disease U B U U R
Cardiovascular ED Visits <1 <1 <1 <1 <1 <1 <1
ER visits, respiratory <1 <1 <1 <1 <1 <1 <1
Asthma Onset 2 1 2 3 2 2 46
Asthma Symptoms 1 1 1 1 1 1 19
Lung Cancer Incidence <1 <1 <1 <1 <1 <1 1
Acute Myocardial Infarction <1 <1 <1 <1 <1 <1 4
Work Loss Days 0 0 0 1 1 1 1
Total Valuation 141 129 206 284 268 273 4,977

D. Benefits to Typical California Businesses

LCFS incentives may encourage California firms, as well as other firms doing business in
California, to invest early in innovative, low-Cl fuel technologies and develop mature
businesses earlier than firms not participating in the California market. Early investment may
result in competitive advantages to these businesses as other state, federal, or international
jurisdictions adopt similar carbon intensity standards.®® The proposed amendments will also

68 Currently Oregon, Washington, British Columbia, Canada, Brazil, and the European Union have LCFS-like
policies in place.
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help promote a wider range of clean fuels and vehicles for California businesses to choose
from, including vehicles operating on electricity, hydrogen, and biomethane.

The proposed amendments also benefit California fuel providers that have compliance
obligations under the Cap-and-Trade Program. As the LCFS reduces the CI of fuels, it
changes the composition of the State’s transportation fuel mix and dependence on traditional
petroleum-based fuels. CARB designed the LCFS and Cap-and-Trade Programs to
complement one another. Investments made to comply with one of the programs may result in
reduced compliance requirements for the other program. Increased use of low-carbon fuel due
to the LCFS will reduce fuel suppliers’ GHG emissions covered by the Cap-and-Trade
Program, reducing the Cap-and-Trade Program compliance obligation of these firms. Similarly,
selling cleaner fuels or investing in emission reduction projects at California refineries and oil
fields to comply with the Cap-and-Trade Program may also generate credits under the LCFS.

Cumulatively, from 2024 through 2046, the proposed amendments are estimated to increase
total revenue for credit generating businesses as compared to the baseline scenario by $149
billion, of which approximately $128 billion is estimated to accrue to California businesses.

See Chapter VIII and the Standardized Regulatory Impact Analysis (Appendix C-1) for further
discussion of benefits to typical California businesses.

E. Benefits to Small Businesses

Staff defines small businesses as independently owned businesses located in California, with
100 employees or less and annual revenues under $10 million.

In addition to the benefits already discussed for California businesses, CARB estimates that
small businesses will see benefits from the proposed amendments. Many of California’s
biodiesel producers, hydrogen producers, electric charging stations, hydrogen stations, and
natural gas stations are small businesses. Staff identified the following small businesses in
California, which represented 16% of the LCFS parties registered in the LCFS in September
2021:

e Three biodiesel providers

e Six natural gas (CNG and LNG) fueling station operators

e 21 electric charging station operators

e One propane provider

In total, these small businesses generated approximately 119,000 LCFS credits in 2021, which
provided an estimated $22 million in credit revenue as estimated using the 2021 average
LCFS credit price of $188.

The proposed amendments will increase the demand for low-Cl fuels and are anticipated to
increase the prices for LCFS credits relative to the baseline, thereby increasing revenue to
these small businesses. In addition, larger potential revenue resulting from the proposed
amendments may allow other small businesses to enter the market. Therefore, staff kept the
2021 credit total of 119,000 as a static proxy for future small business credit generation.
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V. Air Quality

A. Baseline Assumptions

The economic and emissions impacts of the proposed amendments are estimated against a
baseline scenario. As the proposed amendments retain the market flexibility of the current
LCFS, it is not possible to predict the exact path or fuels used for future compliance.

The LCFS is a flexible policy tool to reduce emissions by encouraging the development and
use of low-carbon transportation fuels to meet increasingly stringent annual carbon intensity
benchmarks, similar to the Renewable Portfolio Standard for the electricity sector. The LCFS
interacts with many different State and federal regulations. Estimating the baseline fuel
demand requires accounting for compliance with existing regulations and standards, changes
in fuel consumption as the fleet turns over to vehicles that meet more stringent emission
standards, and the expected price of fuels in the future.

The baseline reflects the changing transportation fuel mix from implementation of State and
federal laws and regulations that impact future on-road transportation fuel demand that existed
or had been adopted as of Summer 2023, which include the ACF regulation, and both the
existing ACC Il and ACT regulations. The baseline also includes the newly signed Clean Truck
Partnership. The baseline does not include any light-duty vehicle transportation fuel demand
reductions that would result from successful implementation of vehicle-miles traveled (VMT)
reductions. The baseline energy demand for medium- and heavy-duty sectors includes the
same vehicle sales and population growth, VMT, and zero-emission technology assumptions
currently reflected in CARB’s latest version of its emission inventory tool, EMission FACtor
2021 (EMFAC2021). The light-duty vehicle energy demand is calculated using a combination
of vehicle populations and growth modeled for the 2022 Scoping Plan Update, VMT from the
Department of Motor Vehicles, and fuel efficiencies from EMFAC2021.

The most important policies that drive change in fuel demand and/or carbon intensity that are
represented in the baseline are the following:

e Low Carbon Fuel Standard: Under the current LCFS, a 20% reduction in average
fuel Cl will be achieved by 2030. This target then remains constant for years
2030 and beyond.

e Advanced Clean Cars Il: ACC Il requires 100% of new vehicle sales to be
zero-emission or plug-in hybrid electric by 2035 for manufacturers producing
passenger cars, trucks, and SUVs.

¢ Advanced Clean Trucks: ACT requires truck manufacturers to sell ZEVs as an
increasing percentage of their annual California sales from 2024 to 2035. By
2035, zero-emission truck/chassis sales must be 55% of Class 2b — 3 truck
sales, 75% of Class 4 — 8 straight truck sales, and 40% of truck tractor sales.

e Advanced Clean Fleets: ACF requires trucking fleets to turn over their fleets to
ZEV technology starting in 2024, with specific transition timelines based on fleet
types. The ACF rule includes an end to combustion truck sales in 2036.

e U.S. Environmental Protection Agency’s (U.S. EPA) Renewable Fuel Standard:
The U.S. EPA’'s RFS mandates minimum volumes of renewable fuels, which are
required to be blended into transportation fuels. Staff assumes that the RFS will
continue to operate, providing monetary incentive for biofuels such as ethanol,
biodiesel, renewable diesel, renewable natural gas, and electric vehicle
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deployment. While the U.S. EPA recently proposed mandated volumes for the
RFS program through 2025, the program does not expire or sunset in 2025. In
addition, the costs and supply variability provided across scenarios yield
estimates and ranges that can account for the uncertainty in the post-2025 RFS.

e U.S. EPA Revised 2023 and Later Model Year Light-Duty Vehicle Greenhouse
Gas Emission Standards and National Highway Traffic Safety Administration
(NHTSA) Corporate Average Fuel Economy standards for Model Years 2024-
2026 Passenger Cars and Light Trucks: These regulations require vehicle
manufacturers to comply with new GHG vehicle emission standards and fuel
economy standards through 2026. U.S. EPA and NHTSA have also separately
proposed more stringent GHG vehicle emission and fuel economy standards,
respectively, for later model years.

¢ Inflation Reduction Act of 2022: This bill revised Section 45 of the Internal
Revenue Code to establish and/or increase the tax credits available for
production of low-carbon fuels and CO2 capture and storage/sequestration.

e California Phase 2 GHG Standards for On-Road Medium- and Heavy-Duty
Vehicles: This regulatory program primarily establishes greenhouse gas (GHG)
emissions standards for new medium- and heavy-duty vehicles and engines.

e The requirements of Clean Energy, Jobs, and Affordability Act of 2022%° that
dictates retail electricity be supplied by zero-carbon sources equal to 90% of
supply in 2035, 95% in 2040, and 100% by 2045, with State agencies required to
procure 100% zero-carbon electricity in 2035.

e The longer-term requirements of the 100 Percent Clean Energy Act of 201870
that requires electricity be supplied by zero-carbon sources by 2045. This
requirement will affect the CI of electricity.

B. Total Emissions Benefits

The proposed amendments will reduce GHG emissions and smog-forming and toxic air
pollutants from the transportation sector by shifting to low-ClI fuels which, in many cases, also
release fewer pollutants when combusted than fossil fuels. Reductions in GHG emissions and
improvements in California air quality under the proposed amendments are anticipated to
result in fewer damages due to climate change and in health benefits for California individuals.
These health benefits result in cost savings to individuals, businesses, and government
agencies due to fewer premature mortalities, fewer hospital and emergency room visits, and
fewer lost days of work. When combusted, transportation fuels emit harmful pollutants, which
this proposal would help to eliminate. These pollutants include NOx and fine particulate matter
(PM2.5). NOx is a precursor to ozone and secondary particulate matter formation. Exposure to
ozone and to PM2.5, which are inhalable particles with diameters that are generally 2.5
micrometers and smaller, is associated with increases in premature death, hospitalizations,

69 California Legislature, Senate Bill 1020 Clean Energy, Jobs, and Affordability Act of 2022. Signed September
16, 2022. https://leginfo.legislature.ca.gov/faces/billNavClient. xhtml?bill_id=202120220SB1020

70 California Legislature, Senate Bill 100 California Renewables Portfolio Standard Program: emissions of
greenhouse gases. Signed September 10, 2018.

https://leginfo.legislature.ca.gov/faces/bill TextClient.xhtmi?bill_id=201720180SB100
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visits to doctors, use of medication, and emergency room visits due to exacerbation of chronic
heart and lung diseases and other adverse health conditions.

The baseline includes the technology changes that are expected from implementation of
on-road light-duty (ACC Il), on-road heavy-duty (ACT and ACF), and off-road (At-Berth and
TRU) regulations. In the Standardized Regulatory Impact Analysis (Appendix C-1), staff
analyzed the benefits from the proposed changes to the LCFS regulation incremental to the
baseline. Those benefits from the proposed changes to the LCFS regulation incremental to the
baseline include quantification of the upstream emissions benefits of reduced California oil and
gas extraction, which staff estimates will come from reduced demand for petroleum fuels in the
future. During the COVID-19 pandemic and the stay-at-home orders, there was a drastic
reduction in demand for petroleum fuels as residents stayed home. Data collected under the
Regulation for the Mandatory Reporting of Greenhouse Gas Emissions for 2020 and 2021
show a reduction in oil and gas sector GHG emissions relative to previous years driven
primarily from the reduced demand for petroleum fuels that occurred during 2020.7" The 2022
edition of the AB 32 Annual GHG Inventory also shows a 13% reduction in oil and gas sector
emissions from 2019 to 2020.72 As such, a reduction in GHG, criteria, and toxic emissions from
oil and gas extraction is expected to result from corresponding petroleum fuel demand
reductions, further expanding the benefits of this regulation. The methodology used to estimate
the emissions impact and the incremental impacts of the proposed amendments (relative to
the baseline) are detailed in Appendix C-1.

1. Greenhouse Gas Emissions Benefits of the Proposed Amendments

Figure 7 summarizes the annual life cycle greenhouse gas emissions reductions under the
baseline and the proposed amendments scenario. Staff expects the proposed amendments to
reduce GHG emissions relative to the baseline by 558 million metric tons in carbon dioxide
equivalent (MMTCOze) from 2024 through 2046. It is important to note that because the LCFS
calculates emission reductions on a full life cycle basis, the GHG emission reductions occur
both in California and out-of-state.

These GHG reduction estimates are derived from the California Transportation Supply (CATS)
outputs of the fuel quantities and average annual Cl associated with each fuel, as well as GHG
reductions associated with oil and gas extraction emissions.

71 California Air Resources Board, Mandatory Greenhouse Gas Reporting 2021 Emissions Year Frequently Asked
Questions. November 4, 2022. https://ww?2.arb.ca.gov/sites/default/files/classic/cc/reporting/ghg-rep/reported-
data/2021mrrfaqs.pdf

72 California Air Resources Board, California Greenhouse Gas Emissions for 2000 to 2020 Trends of Emissions
and Other Indicators. October 26, 2022. https.//ww2.arb.ca.gov/sites/default/files/classic/cc/inventory/2000-

2020 _ghg_inventory_trends.pdf
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Figure 7: Annual GHG Emissions of Baseline and Proposed Amendments
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2. Criteria Pollutant Emission Benefits of Proposed Amendments

The proposed amendments would affect air quality through four main categories: 1) changes in
tailpipe emissions for on-road and off-road vehicles, 2) changes in aircraft emissions at
airports, 3) changes in emissions at stationary sources from fuel production, and 4) changes in
upstream emissions associated with oil and gas extraction where quantified.

Fossil fuels contain benzene, toluene, ethyl benzene, and xylenes (BTEX compounds), which
can be emitted to the air and contaminate soil and water. Gasoline engine exhaust contains
benzene, 1,3-butadiene, formaldehyde, and acetaldehyde. Diesel engine exhaust contains
diesel particulate matter, which is a toxic air contaminant. Generally, all exhaust from the
combustion of hydrocarbon fuels contains benzene as a product of incomplete combustion
(PIC). Staff expects reductions in these criteria pollutants and toxics due to decreased use of
fossil fuels in regions with heavy use of motor vehicles and diesel engines, such as big
population centers (e.g., South Coast) and areas with heavy truck use (San Joaquin Valley),
and regions with commercial airports. Converting from fossil jet fuel to alternative jet fuel yields
significant benefits, averaging an annual reduction of 346 tons of NOx and 28 tons of PM2.5
from the proposed amendments.

Reducing criteria pollutants and toxic emissions from fuel combustion in line with California’s
air quality goals requires deploying ZEVs and ensuring the availability of fueling infrastructure
to support ZEV deployment. In the Standardized Regulatory Impact Assessment (SRIA),
CARSB staff estimated air quality benefits attributable to the proposed amendments. The
emissions analysis includes expected reductions in emissions from upstream oil and gas
extraction that would be expected to result from corresponding petroleum fuel demand
reductions. First, staff estimated upstream extraction-based criteria pollutant emission changes
associated with reduced petroleum demand. To estimate the emission benefits of reduced
upstream oil extraction, staff focused on the proportion of demand reduction associated with
fossil diesel declines expected from the LCFS proposal, given that staff expects diesel demand
may persist longer than gasoline demand in California and future in-state extraction reductions
may be limited by the pace of diesel demand reductions. The reductions shown in Table 10
also include estimated changes in emissions that occur from changes in renewable fuel use in
vehicles, feedstock and fuel transport, and changes in renewable fuel production.
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In summary, the proposed amendments achieve reductions of PM2.5 and NOx through 2046,
shown in Table 10. These emissions reductions are driven in part by increased use of
renewable diesel and alternative jet fuel, which displace fossil diesel and fossil jet fuel. As
noted earlier, emissions reductions from phasing down oil extraction and refining operations in
tandem with petroleum demand reductions are included in this analysis. In total, the proposed
amendments achieve reductions of 4,281 tons of PM2.5 and 25,586 tons of NOx in aggregate
through 2046.

Table 10: NOx and PM2.5 Emission Changes under the Proposed Amendment Scenario (tons per day)

Year NOx (tpd) PM2.5 (tpd)
2024 -0.4 -0.1
2025 -2.2 -0.3
2026 -2.2 -0.3
2027 -2.5 -0.3
2028 2.7 -0.4
2029 -2.5 -0.4
2030 -2.1 -0.3
2031 -2.8 -0.4
2032 -3.0 -04
2033 -3.0 -0.4
2034 -3.0 -0.4
2035 -3.1 -0.5
2036 -3.2 -0.5
2037 -3.4 -0.5
2038 -3.8 -0.6
2039 -3.9 -0.6
2040 -4.0 -0.8
2041 -4.0 -0.8
2042 -3.6 -0.7
2043 -3.7 -0.7
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Year NOXx (tpd) PM2.5 (tpd)

2044 -3.7 -0.8
2045 -3.6 -0.7
2046 -3.7 -0.8
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VI. Environmental Impact Analysis

CARSB is the lead agency for the proposed regulation and has prepared an environmental
impact analysis (EIA) pursuant to its certified regulatory program (title 17, CCR, sections
60000 through 60008) to comply with the requirements of the California Environmental Quality
Act (CEQA). CARB'’s regulatory program, which involves the adoption, approval, amendment,
or repeal of standards, rules, regulations, or plans for the protection and enhancement of the
State’s ambient air quality has been certified by the California Secretary for Natural Resources
under Public Resources Code section 21080.5 of CEQA (title 14, CCR, section 15251(d)).
Public Resources Code section 21080.5 allows public agencies with certified regulatory
programs to prepare a “functionally equivalent” or substitute document in lieu of an
environmental impact report or negative declaration, once the program has been certified by
the Secretary for the Resources Agency as meeting the requirements of CEQA. CARB, as a
lead agency, prepares a substitute environmental document (referred to as an “Environmental
Impact Analysis” or “EIA”) as part of the Staff Report to comply with CEQA (title 17, CCR,
section 60005).

The Draft EIA for the proposed amendments is included in Appendix D. The Draft EIA provides
a programmatic environmental analysis of an illustrative, reasonably foreseeable compliance
scenario that could result from implementation of the proposed amendments.

For the purpose of determining whether the proposed LCFS regulation would have a potential
adverse effect on the environment, CARB evaluated the potential physical changes to the
environment resulting from reasonably foreseeable compliance responses.

Reasonably foreseeable compliance responses associated with the proposed amendments
include the following responses, which could result in changes to the existing physical
environment: modifications to cultivation volume and transport of feedstock; changes to
location and types of feedstock; new or modified processing facilities for feedstock and finished
fuel production; increased transportation of finished alternative fuels to blending terminals or
retail fuel sites; construction and operation of new facilities to produce renewable diesel,
renewable gasoline, AJF, and renewable propane; construction of biomass gasification and
pyrolysis systems for hydrogen and renewable natural gas production; construction of new
anaerobic facilities to digest manure from dairies, sewage from wastewater treatment plants,
and organic waste diverted from landfills; construction of infrastructure to collect biogas and
produce methane; construction of stand-alone and bolt-on cellulosic processing units for
renewable fuels production; increase in collection of yard waste or removal of forest litter and
agricultural residues; construction of electrolysis units and substitution of renewable natural
gas for fossil gas in production of hydrogen; construction of solar and wind electricity
generation projects; modification to existing or new industrial facilities to capture CO2
emissions; construction of new infrastructure such as pipelines, wells and other surface
facilities; construction and operation of additional refueling hydrogen stations and EV charging
stations; modifications to electricity distribution and transmission infrastructure; modifications to
existing crude production facilities to accommodate solar and wind electricity, solar heat,
and/or solar steam generation; electrification of equipment and installation of renewable
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electricity and battery storage systems at petroleum refineries and alternative fuel production
facilities; expansion of public transit systems; and land use changes and changes to fuel-
associated shipment patterns.

While many impacts associated with the compliance responses identified for the proposed
amendments could be reduced to less-than-significant levels through conditions of approval
applied and mitigation measures to project-specific development, the authority to apply that
mitigation lies with land use agencies or other agencies approving the development projects,

not with CARB. Consequently, if a potentially significant environmental effect cannot be
feasibly mitigated with certainty, the EIA takes a conservative approach and identifies the
impact as significant and unavoidable while disclosing the impact for CEQA compliance
purposes. As such, reasonably foreseeable compliance responses associated with the
proposed amendments could result in potentially significant and unavoidable environmental
impacts. Table 11 summarizes the potential environmental impacts of the proposed
amendments.

Table 11: Summary of Potential Environmental Impacts

Resource Area Impact

Significance

1-1 Short-Term Construction-Related and Long-Term Operational- Potentially Significant
Related Impacts on Aesthetics and Unavoidable
2.1 Short-Term Construction-Related and Long-Term Operational- Potentially Significant
Related Impacts on Agriculture and Forest Resources and Unavoidable
20 Agricultural and Forest Resource Impacts Related to Feedstock Potentially Significant
Cultivation and Unavoidable
3.1 3.2 Short-Term Construction-Related and Long-Term Operational- Potentially Significant
’ Related Impacts on Air Quality and Unavoidable
3.3 Short-Term Construction-Related and Long-Term Operational Less than Significant
Impacts from Odors
4-1 42 Short-Term Construction-Related and Long-Term Operational- Potentially Significant
’ Related Impacts to Biological Resources and Unavoidable
5-1 Short-Term Construction-Related and Long-Term Operational- Potentially Significant
Related Effects to Cultural Resources and Unavoidable
6-1, 6-2 Short-Term Construction-Related and Long-Term Operational- Less than Significant
Related Impacts to Energy Resources
7-1 Short-Term Construction-Related and Long-Term Operational- Potentially Significant
Related Impacts to Geology and Soils and Unavoidable
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Impact

Resource Area Impact

Significance

Number
7.0 Long-Term Operational-Related Impacts to Geology and Sail Potentially Significant
Associated with Land Use Changes and Unavoidable
Short-Term Construction-Related and Long-Term Operational- -
8-1 e Beneficial
Related Impacts to Greenhouse Gas Emissions
9-1 9.2 Short-Term Construction-Related and Long-Term Operational- Potentially Significant
’ Related Impacts Related to Hazards and Hazardous Materials and Unavoidable
10-1. 10-2 Short-Term Construction-Related and Long-Term Operational- Potentially Significant
' Related Impacts to Hydrology and Water Quality and Unavoidable
11-1 Short-Term Construction-Related and Long-Term Operational- Potentially Significant
Related Impacts on Land Use and Unavoidable
11-2 Long-Term Operational Impacts on Land Use Related to Feedstock Potentially Significant
Production and Unavoidable
12-1 Short-Term Construction-Related Impacts to Mineral Resources Less than Significant
12-2 Long-Term Operational-Related Impacts on Mineral Resources Potentially _S|gn|f|cant
and Unavoidable
13-1 132 Short-Term Construction-Related and Long-Term Operational- Potentially Significant
' Related Impacts to Noise and Vibration and Unavoidable
14-1 Short-Term Construchon-Rglated and ang-Term Operational- Less than Significant
Related Impacts to Population and Housing
Short-Term Construction-Related and Long-Term Operational- C
15-1 Related Impacts to Public Services Less than Significant
16-1 Short-Term Construchon-Rglated and Long-Term Operational- Less than Significant
Related Impacts to Recreation
17-1. 17-2 Short-Term Construction-Related and Long-Term Operational- Potentially Significant
’ Related Impacts to Transportation and Unavoidable
18-1 Short-Term Construction-Related and Long-Term Operational- Potentially Significant
Related Impacts on Tribal Cultural Resources and Unavoidable
19-1 Long-Term Operational-Related Impacts to Utilities and Service Potentially Significant
Systems and Unavoidable
20-1 Short-Term Constructpn-_ReIated and Long-Term Operational- Less than Significant
Related Impacts on Wildfire
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Staff prepared a Notice of Preparation and made it available for review and comment for 30
days, per the CEQA Guidelines (Cal. Code Regs., tit. 14, § 15082(b)). The comment period for
the Notice of Preparation began on February 13, 2023 and ended on March 15, 2023. Written
comments on the Draft EIA will be accepted starting January 5, 2024 through February 20,
2024. The Board will consider the Final EIA and responses to comments received on the Draft
EIA before taking action to adopt the proposed amendments. If the proposed amendments are
adopted, a Notice of Decision will be posted on CARB’s website and filed with the Secretary of
the Natural Resources Agency for public inspection (Cal. Code Regs., tit. 17, § 60004.2(d)).
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VIl. Environmental Justice

State law defines environmental justice (EJ) as the fair treatment and meaningful involvement
of people of all races, cultures, incomes, and national origins with respect to the development,
adoption, implementation, and enforcement of environmental laws, regulations, and policies
(Gov. Code, § 65040.12, subd. (e)(1)). The advancement of state and federal law on
environmental justice was greatly influenced by the Principles of Environmental Justice.”
Environmental justice includes, but is not limited to, the following:

e The availability of a healthy environment for all people;

e The deterrence, reduction, and elimination of pollution burdens for populations and
communities experiencing the adverse effects of that pollution, so that the effects of the
pollution are not disproportionately borne by those populations and communities;

e Governmental entities engaging and providing technical assistance to populations and
communities most impacted by pollution to promote their meaningful participation in all
phases of the environmental and land use decision making process; and

e At a minimum, the meaningful consideration of recommendations from populations and
communities most impacted by pollution into environmental and land use decisions
(Gov. Code, § 65040.12, subd. (e)(2)).

The Board approved its Environmental Justice Policies and Actions (Policies) on December
13, 2001, to establish a framework for incorporating environmental justice into CARB's
programs consistent with the directives of State law. These policies apply to all communities in
California but are intended to address the disproportionate environmental exposure burden
borne by low-income communities and communities of color. Environmental justice is one of
CARB’s core values and fundamental to achieving its mission for all Californians.

CARB continues to integrate environmental justice into its rulemaking, policy development and
other key decision-making and implementation activities, including the LCFS. In October 2022,
the Board laid out a Vision for Environmental Justice and Racial Equity that reaffirms the
Board’s goal to create and implement policies, regulations and programs that address
environmental justice and provide tangible and immediate gains for historically oppressed
people.”

With the passage of AB 32, CARB was charged with developing a Scoping Plan that outlines
how California will achieve its climate goals and to update it every five years. The Board was
also required to convene an Environmental Justice Advisory Committee (EJAC) to advise the
Board during the development and subsequent updates of the Scoping Plan, and any other

73 Delegates to the First National People of Color Environmental Leadership Summit, The Principles of
Environmental Justice (EJ). 1991. https.//www.ejnet.org/ej/principles.htm|

74 California Air Resources Board, Vision for Environmental Justice and Racial Equity. October 24, 2022.
https://ww?2.arb.ca.gov/sites/default/files/2023-04/CARB%20Vision%20Racial%20Equity%20Final%20ENG.pdf
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pertinent matter in implementing AB 32. The EJAC consists of representatives of communities
in the State with significant exposure to air pollution, including disadvantaged communities with
minority or low-income populations. Four iterations of the Committee have been convened.
The first EJAC advised on the initial 2008 Scoping Plan, the second was convened in March
2013 to advise the Board on the 2013 Scoping Plan Update, the third in 2015 to advise on the
2030 Target Scoping Plan Update, and the fourth in 2021 to advise on the 2022 Scoping Plan
Update.”> More than five dozen of the EJAC’s recommendations were incorporated into the
2022 Scoping Plan Update.

In September 2022, Governor Newsom issued Executive Order N-16-22, which directs
California agencies and departments developing or updating strategic plans from 2023 to 2026
to reflect the use of data analysis and inclusive practices to more effectively advance equity
and respond to identified disparities with changes to the organization’s mission, vision, goals,
data tools, policies, programs, operations, community engagement, tribal consultation policies
and practices, and other actions as necessary to serve all Californians. The Order also directs
departments to gather input from disadvantaged and underserved communities as part of this
process.

A. Uplifting Equity

CARB hosted 11 public workshops to discuss potential future changes to the LCFS program
since 2020, including two community-oriented meetings in May and June 2023. Environmental
justice advocates have attended all the workshops and provided verbal or written feedback on
behalf of their organizations and community members. LCFS staff has also met with advocates
throughout the informal pre-rulemaking process and the EJAC approved a resolution with
recommendations for the LCFS program in August 2023.76 The input of advocates and
community members has helped staff refine many proposed LCFS amendments.

The central goals of the LCFS program are to reduce greenhouse gas emissions from the
transportation sector and improve air quality by incentivizing the production of zero- and low-
carbon energy fuels and infrastructure. Environmental justice advocates and community
members have shared support for these fundamental goals throughout the public process and
there is an ongoing recognition that many frontline communities are located adjacent to ports,
rail, and major freight paths such as freeways. This section highlights program design features
and proposals that align with EJ requests.

The LCFS program has been successful at increasing the supply of alternative fuels in
California, helping to double the volume of low-carbon fuel consumption in just 10 years and
displacing over 25 billion gallons of petroleum fuels with low-carbon fuels since 2011. Staff is
proposing to increase the stringency of the program with measures that will enable an even

75 Environmental Justice Advisory Committee, AB 32 Environmental Justice Advisory Committee Charter. 2023.
https.//ww?2.arb.ca.gov/sites/default/files/barcu/board/books/2023/032323/23-3-4ejaccharter.pdf

76 Environmental Justice Advisory Committee, Draft Recommendations to the California Air Resources Board
(CARB) on the Low Carbon Fuel Standard Regulation Updates. August 28, 2023.
https://ww2.arb.ca.gov/sites/default/files/2023-
08/EJAC%20DRAFT%20Low%20Carbon%20Fuel%20Standard%20Recommendations%20Version%202%20082
823.pdf
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faster transition to zero- and low-carbon fuels, where greater benefits should accrue for
frontline communities:

1. A ‘step down’ in the Cl reduction target in 2025 from the current 13.75% to 18.75%;

2. A change in the 2030 ClI reduction target from 20% to 30% with a target of 90% CI
reduction in 2045;

3. An acceleration mechanism that will automatically trigger a set increase in the ClI
reduction target if certain specified market conditions are met.

Raising the carbon intensity reduction requirement of transportation fuel through the LCFS
incentivizes the use of increasingly lower carbon fuel and is consistent with the EJAC’s 2022
Scoping Plan recommendation to increase the stringency of the LCFS program.’” Credits for
low-carbon fuels will support the mobile source regulations that are driving the transition to
zero-emission vehicle (ZEV) technology, such as the Advanced Clean Cars Il and Advanced
Clean Fleets regulations. The step-down will also help send a near-term signal to prompt
investment in cleaner fuels.

As California moves toward a zero-emission transportation future, the LCFS is crucial in
supporting the transition from fossil-based fuels. The program also supports other regulations
in California that encourage or require the use of renewable diesel, such as the Innovative
Clean Transit and In-use Locomotive regulations. Since legacy fleets, locomotives and
airplanes will operate for decades more before they are completely replaced with zero-
emission technology, it's important that the transportation fuel used during this time is
increasingly lower-carbon and reduces the negative health impacts from the combustion of
fossil-based fuels. The growing displacement of fossil-based fuels with renewable biofuels,
supported by LCFS credit revenue, continues to improve air quality through the reduction in
particulate matter and NOx emissions, as explained in Chapter IV. This is especially important
in communities located near major transportation corridors and around airports and ports
where legacy fleets will continue to operate.

In line with EJ recommendations, LCFS staff is proposing to expand incentives for
electrification zero emission vehicles to accelerate the transition to electric and hydrogen-
powered vehicles by extending light-duty vehicle infrastructure crediting and introducing a new
medium- and heavy-duty vehicle (MHD) infrastructure credit.”® Staff proposes to accept
applications for public light-duty refueling infrastructure past the current end-date of December
31, 2025, with the provision that all new Fast Charging Infrastructure (FCI) and Hydrogen
Refueling Infrastructure (HRI) applications for light-duty vehicles must be in low-income,
disadvantaged or rural communities or more than 10 miles from the nearest fast charger to
maximize coverage. For MHD FCI and HRI refueling infrastructure, staff is proposing to add
capacity credits for up to 10 years of crediting to support the transition to zero emission
technology in trucking fleets. This policy will incentivize the development of MHD refueling

77 Environmental Justice Advisory Committee, Environmental Justice Advisory Committee 2022 Scoping Plan
Recommendations: NF44 & NF54. 15-16. September 30, 2022.
https://ww2.arb.ca.gov/sites/default/files/barcu/board/books/2022/090122/finalejacrecs.pdf

78 Recommendations NF6, NF7, NF8, and NF52. Environmental Justice Advisory Committee, Environmental
Justice Advisory Committee 2022 Scoping Plan Recommendations. September 30, 2022.
https://ww2.arb.ca.gov/sites/default/files/barcu/board/books/2022/090122/finalejacrecs.pdf
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infrastructure for battery-electric and hydrogen fuel cell-electric trucks and support the trucking
industry’s transition to ZEVs, reducing emissions and criteria pollutants across the State and in
communities heavily impacted by freight travel.

Staff is proposing changes to the allocation and use of base credits generated by utilities from
non-metered residential electric vehicle charging that will go farther in reducing emissions in
communities near freight corridors. Under the Staff Proposal, the Clean Fuel Reward program
will change from a new light-duty EV rebate to rebates for new and used medium- and heavy-
duty zero emission trucks that are exempted from the Advanced Clean Fleets regulation. This
will help accelerate the transition for this hard-to-transition segment of the trucking sector that
is not covered by other CARB regulations. The proportion of residential base credits will
change to reflect this change in rebate from 60% of total base credits to 40% with a
corresponding increase in “holdback credits.” As a result of this increase in holdback credits,
staff is proposing to increase the requirements for investments in equity communities from
50% to 75% for investor-owned utilities, as well as proposing new pre-approved categories for
investment of these credits. These new categories reflect priorities from the 2022 Scoping Plan
Update as well as community input and include re-skilling and workforce development for
transportation electrification, and transportation projects identified in AB 617 Community
Emission Reduction Plans.

CARSB staff are also proposing additional guardrails on the use of crop-based feedstocks for
biofuel production. These changes will help to reduce the risk that rapid expansion of biofuel
production and biofuel feedstock demand could result in deforestation or adverse land use
change, a concern that was raised multiple times during the LCFS and Scoping Plan
Workshops from EJ and environmental organizations.

Staff is also proposing to include deficit-generating fossil jet fuel for intrastate flights in the
LCFS, beginning in 2028. This proposal aligns with the 2022 Scoping Plan Update toward
decarbonizing the aviation sector, and with EJAC’s recommendation to further integrate opt-in
sectors into the regulation.”®8 The use of alternative jet fuels, which generate credits under
the LCFS, will achieve particulate matter emissions reductions that benefit communities living
near airports. Adding fossil jet fuel as a deficit generator also strengthens the signal to invest in
zero-emission aviation technology, as modeled in the 2022 Scoping Plan Update in the 2040s.

B. Conclusion

Many elements of the Low Carbon Fuel Standard support key environmental justice-related
recommendations, including the reduction of fossil fuel use, promotion of cleaner fuels, and the
incentivization of charging and fueling infrastructure in disadvantaged communities. LCFS

79 Recommendation NF54 in the Environmental Justice Advisory Committee 2022 Scoping Plan
Recommendations.

80 Environmental Justice Advisory Committee, Draft Recommendations to the California Air Resources Board
(CARB) on the Low Carbon Fuel Standard Regulation Updates. August 28, 2023.
https://ww2.arb.ca.gov/sites/default/files/2023-
08/EJAC%20DRAFT%20Low%20Carbon%20Fuel%20Standard%20Recommendations%20Version%202%20082
823.pdf
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complements other State policies as part of a suite of policies in California’s portfolio of
strategies to support reducing petroleum dependence by 94% by 2045.
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VIil. Standardized Regulatory Impact Analysis

This section summarizes the economic impact of the Proposed Regulation as presented in the
Standardized Regulatory Impact Analysis (SRIA), which can be found in Appendix C-1, as well
as on the Department of Finance website. CARB responses to comments received from the
Department of Finance can be found in Appendix C-3.

A. Changes Since the Release of the Standardized Regulatory Impact
Assessment

The proposed amendments have been updated since the release of the SRIA on September 8,
2023. The changes and their potential impacts on the economic analysis are found below.

1. Verification Costs

Staff updated the verification cost estimates to include the expected costs to companies that
own/operate between 1 and 10 fueling supply equipment (FSE), provisions for deferred
verification for companies generating less than 6,000 credits per year, and less intensive
verification requirements for fuel reporting entities reporting only electricity transactions. This
change resulted in approximately $2.25 billion less verification costs over the lifetime of the
regulation.

a) Direct Costs

The total net cost of the proposed regulation from 2024 to 2046 is estimated to be
approximately $32 billion, with total direct costs of approximately $160.5 billion and total
revenue from LCFS credit sales of approximately $128.4 billion. Direct costs of the
amendments include the cost of compliance to in-state high carbon fuel producers that
generate deficits (e.g., Direct costs of the amendments include the cost of compliance to in-
state high carbon fuel producers that generate deficits (e.g., petroleum refiners), changes in
statewide high carbon-intensity fuel expenditures of $7 billion, and the cost of third-party
verification for electric and hydrogen fuel supply equipment, which were not previously subject
to verification before these proposed amendments, of $5.5 billion. petroleum refiners), changes
in statewide high carbon-intensity fuel expenditures of $7 billion, and the cost of third-party
verification for electric and hydrogen fuel supply equipment, which were not previously subject
to verification before these proposed amendments, of $5.5 billion. The highest annual cost
occurs in 2039 with an estimated direct cost of $11.1 billion.
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2. REMI Modeling: Correction to References and Update of Population
Projections

The SRIA incorporated Department of Finance’s economic and population projections of U.S.
Real Gross Domestic Product, income, and employment,®' as well as California civilian
employment by industry, 82 released with the 2023-2024 May Revision to the Governor’s
Budget on May 12, 2023 and Department of Finance demographic forecasts for California
population forecasts updated in July 2021.83 The text of the SRIA accurately describes the use
of the July 2021 population projections in the SRIA’s macroeconomic analysis, but the footnote
reference number 86 in the SRIA erroneously references the July 2023 interim population
projection. Footnote 86 of the SRIA should instead read:

California Department of Finance, Demographic Research Unit. Report P-3: Population
Projections, California, 2010-2060 (Baseline 2019 Population Projections; Vintage 2020
Release). 2021.

After the completion of the analysis, Finance released a population projection interim series
informed by available 2020 Census data dated July 19, 2023.8* The interim projection released
July 2023 has been incorporated into the macroeconomic results presented in the Form 399
and the following sections.

The macroeconomic results presented in the SRIA were presented in a 2021-dollar value. Per
the direction of Department of Finance in their SRIA Comment Letter, the Form 399 presents
the results of the macroeconomic analysis in 2023-dollar values. The economic analysis
contained in the sections below also use 2023-dollar values.

3. Social Cost of Methane

Staff updated the avoided social cost of methane to account for all pathways that have dairy
biogas as their feedstock and to match the years between the CATS model outputs and
Annual SC-CH4 values. Staff also corrected the conversion factor cited in the text to align with
the calculation which used 0.020 metric tons of methane per million British thermal unit
(instead of “per British thermal unit”). This resulted in an approximate doubling of avoided
social cost: the SRIA identified values between 3 billion to 9 billion (2021$), the updated values
are between 6 and 16 billion, depending on the discount rate selected.

81 California Department of Finance, National Economic Forecast — Annual & Quarterly (Updated in April 2023).
https://dof.ca.gov/Forecasting/Economics/economic-forecasts-u-s-and-california/

82 California Department of Finance, Economic Research Unit. California Economic Forecast — Annual &
Quatrterly (Updated in April 2023). https://dof.ca.gov/Forecasting/Economics/economic-forecasts-u-s-and-
california/

83 California Department of Finance, Demographic Research Unit, Report P-3: Population Projections, California,
2010-2060 (Baseline 2019 Population Projections; Vintage 2020 Release). 2021.

84 California Department of Finance, Demographic Research Unit. Report P-3: Population Projections, California,
2020-2060 (Baseline 2019 Population Projections; Vintage 2023 Release). 2023. Zip File.
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4. Small Business Benefits

Staff corrected the number of biodiesel producers considered small businesses from two to
three and changed the ratio of small businesses to reflect the number as compared to the
California, not national, total companies in the LCFS. Per this correction, small businesses
represented 16% of the LCFS parties registered in the LCFS in September 2021.

B. The creation or elimination of jobs within the State of California.

REMI Policy Insight Plus Version 3.0.0 is used to estimate the macroeconomic impacts of the
proposed amendments on the California economy including changes to employment demands
and output based on expected costs and benefits by industry.

Table 12 presents the impact of the proposed amendments on total employment in California
across all industries. Employment comprises estimates of the number of jobs, full-time and
part-time, by place of work for all industries. Full-time and part-time jobs are counted at equal
weight. Employees, sole proprietors, and active partners are included, but unpaid family
workers and volunteers are not included. The employment impacts represent the net change in
employment, which consist of positive impacts for some industries and negative impacts for
others.

The statewide employment impacts of the proposed amendments are estimated to have a
slightly positive impact on employment (approximately +0.02% of California employment)
through 2027, followed by a slightly negative impact on employment (approximately 0O to -
0.03% of California employment) through 2046 (Figure 8). The positive impacts on
employment primarily result from the credits generated by low-Cl fuels. The demand for these
credits leads to expansion in the industries producing these fuels. After 2040, the CATS model
predicts the costs for DAC will be lower than the costs of obtaining credits directly from low-Cl
fuel producers. As a result, the latter years of the assessment are characterized by high
production costs for high-Cl fuel producers, but less benefits overall for low-Cl fuel producers.
Increases in production costs and reductions in credit revenue for low-ClI fuel producers
negatively affect employment projections, as producers must cut employment to compensate
for overall profit losses. Overall, the changes in employment do not exceed 0.05% of baseline
California employment in any one year during the regulatory horizon.

The analysis will not fully capture all employment benefits from the proposed amendments. For
instance: specific employment benefits for direct air capture were not included in the analysis
due to a modeling limitation, the specific fuel pathways’ supply chains are not perfectly
captured in the model but instead modeled at a more aggregate level, and credit revenue to
the electricity industry may be spent in ways that were not modeled, such as increased zero-
emission infrastructure or rebates to EV customers which could result in increases in
construction or consumer spending larger than those shown in this analysis. Importantly, the
analysis of employment benefits captures only the portion that would occur in California, which
is a subset of overall employment benefits for low-Cl fuel industries resulting from the
proposed amendments.
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Table 12: Total California Employment Impacts®

California Employment | Change in Total Jobs % Change
2026 25,898,820 4,096 0.02%
2030 26,126,846 -5,301 -0.02%
2034 26,441,359 -3,448 -0.01%
2038 27,000,858 -911 0.00%
2042 27,527,827 -9,442 -0.03%
2046 28,102,362 -12,909 -0.05%
Average 26,711,377 -4,085 -0.01%

Figure 8 illustrates employment impacts by major sector. The services and manufacturing
sectors receive the majority of job increases until 2040 when all sectors show a decrease in
job growth. The services and manufacturing sectors are projected to have initial increases in
employment as resources are invested in development of low-Cl fuel technologies, and then
experience a decrease in employment over the baseline after the first five years. The decrease
in employment after 2040 corresponds to the more stringent Cl targets that increase
operational costs without increasing output, given the stringency of the Cl targets and the
increase in direct air capture crediting.

85 After the completion of the SRIA analysis, Finance released a population projection interim series informed by
available 2020 Census data dated July 19, 2023. The interim projection released July 2023 has been
incorporated into the macroeconomic results presented in this Form 399.
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Figure 8: Employment Impacts by Major Sector
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Table 13 presents changes in employment for industries directly impacted by the proposed
amendments. Losses in jobs are largest in the petroleum and coal products manufacturing
industry and are caused by reduced demand for these high-Cl fuels as demand increases for
low-ClI fuels and increased production costs from the deficits generated by fossil gasoline and
diesel fuels, with an average annual loss of 1,168 jobs when compared to the baseline. Basic
chemical manufacturing employment increases by an average of 429 jobs annually, driven by
credits generated by hydrogen, renewable diesel, ethanol, and alternative jet fuels and
additional demand for these fuels. The electrical power generation, transmission, and
distribution industry is expected to increase jobs by 741 positions annually associated with
credit generation from electricity projects. Overall, between 2026 and 2046, California
employment grows by 2.2 million jobs, increasing from 25.9 million jobs in 2026 to 28.1 million
jobs in 2046.

Overall California’s employment continues to grow and averages 26.7 million jobs between
2024 and 2046. On average, across all industries the estimated job impacts are approximately
4,085 fewer jobs created when compared to the baseline, with over a quarter of those job
losses coming from the petroleum sector. This net decline in employment, similar to the net
cost of the Proposed Alternatives, is because all of the deficit generating businesses — and
therefore the cost of the proposed amendments — are within California, while job growth
associated with credit-generating businesses and revenues from low-Cl fuel credits are
distributed across the U.S. The decreases in employment for high-Cl fuel producers is
countered by increases in employment growth in industries that include producers of low-Cl
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fuels. These industries include basic chemical manufacturing, natural gas distribution, and
electrical power generation, transmission, and distribution. For example, between 2026 and
2046, California employment grows by 2.2 million jobs, going from 25.9 million jobs in 2026 to
28.1 million jobs in 2046.

Table 13: Employment Changes of Proposed Regulation 2024-2046

Industry Units 2026 2030 2034 2038 Average
Petroleum and coal Chanae

products in 'obg -665 -864 -1230 -1561 -1591 -1176 | -1,168
manufacturing (324) J

Petroleum and coal Percent

products Change -5.13% | -6.78% | -9.81% | -12.57% | -12.82% | -9.43% | -9.31%
manufacturing (324) 9

Basic chemical Change

manufacturing in 'obg 417 409 486 535 373 246 429
(3251) J

Basic chemical Percent

manufacturing Change 6.36% | 6.06% | 6.95% | 7.43% 5.08% 3.28% | 6.13%
(3251) 9

Natural gas Change

distribution in 'obg 37 28 21 -2 226 283 81
(2212) J

Natural gas Percent

distribution Chanae 027% |021% | 0.17% | -0.02% 1.91% 2.47% | 0.68%
(2212) 9

Electric power

generation, Change

transmission, in 'obg 295 354 883 1,361 1,037 434 741
and distribution J

(2211)

Electric power

generation, Percent

transmission, Chanae 0.72% | 0.92% |2.41% | 3.87% 3.09% 1.35% | 2.09%
and distribution 9

(2211)

C. The creation of new business or the elimination of existing businesses
within the State of California.

The proposed amendments are not expected to directly result in business creation or
elimination; specifically, the proposed amendments do not require any new businesses to be
created nor do they require closure of any existing businesses.
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However, the LCFS program has supported the creation or expansion of many businesses in
California and the U.S., as shown by the hundreds of credit-generating participants in the
program. The proposed amendments are anticipated to also support business creation or
expansion in the areas of low-Cl fuels. In industries that experience increased costs, the
proposed amendments may also contribute to business contraction or eliminations. However,
due to the variety of businesses that participate in the LCFS and the breadth of their business
models, staff cannot predict a specific number of businesses created nor eliminated.

The macroeconomic modeling of the proposed amendments can also be used to understand
some of the potential impacts to business creation and elimination. REMI Policy Insight Plus
Version 3.0.0 is used to estimate the macroeconomic impacts of the proposed amendments on
the California economy. Although the REMI model cannot directly estimate the creation or
elimination of businesses, the model does estimate impacts to California jobs and output which
can be used to understand some of the potential impacts to businesses. Reductions in output
could indicate elimination of businesses within an industry. Conversely, increased output within
an industry could signal the potential for additional business creation if existing businesses
cannot accommodate all future demand. There is no threshold that identifies the creation or
elimination of business.

The Statewide jobs and output impacts of the proposed amendments are small relative to the
total California economy suggesting the proposed amendments will have a minimal impact on
overall business expansion or contraction. The largest employment increase is estimated to be
0.02% for 2025 compared to the baseline. The largest employment decrease is estimated to
be 0.05% for 2044 through 2046 compared to the baseline. Output is expected to decrease for
the lifetime of the regulation compared to the baseline. The largest output decrease in the
State is estimated to be 0.16% for 2040 through 2045. However, impacts to specific industries
are larger or smaller as described in the previous sections.

D. The expansion of businesses currently doing business within the State
of California.

The proposed amendments will increase the demand for low-carbon fuels, which provides an
opportunity for businesses, both in-state and out-of-state, to increase revenue from the sale of
low-carbon fuels in California. The sale of LCFS credits provides an additional revenue stream
for these firms, enabling them to increase their market share and increase their
competitiveness against high-Cl fuels such as fossil gasoline or diesel.®¢ In Table 15, staff
monetized the value of the revenues generated by both in-state and out-of-state low-Cl fuels.
The value will vary based on the actual credit price.

Moreover, LCFS incentives may encourage California firms, as well as other firms doing
business in California, to invest early in innovative, low-ClI fuel technologies and develop
mature businesses earlier than firms not participating in the California fuel market. Early
investment may result in competitive advantages to these businesses as other state, federal,

86 The LCFS incentive is incremental to incentives created by federal biofuel/low-carbon fuel policy, including the
RFS.
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or international jurisdictions adopt similar carbon intensity standards.®” The proposed
amendments will also help promote a wider range of clean fuels and vehicles for California
businesses to choose from, including vehicles operating on electricity, hydrogen, and
biomethane.

The proposed amendments also benefit California fuel providers that have compliance
obligations under the Cap-and-Trade Program. As the LCFS reduces the ClI of fuels, it
changes the composition of the State’s transportation fuel mix and dependence on traditional
petroleum-based fuels. CARB designed the LCFS and Cap-and-Trade Programs to
complement one another. Investments made to comply with one of the programs may result in
reduced compliance requirements for the other program. Increased use of low-carbon fuel due
to the LCFS will reduce fuel suppliers’ GHG emissions covered by the Cap-and-Trade
Program, reducing the Cap-and-Trade Program compliance obligation of these firms. Similarly,
selling cleaner fuels or investing in emission reduction projects at California refineries and oil
fields to comply with the Cap-and-Trade Program may also generate credits under the LCFS.

Table 14 summarizes the estimated increase in revenue to small and typical credit generating
California companies® from the sale of LCFS credits due to the proposed amendments. To
apportion credits between in-state and out-of-state businesses, staff used an assumed
percentage for production in-state and out-of-state for each fuel type, which is detailed in
Appendix C-1. Cumulatively, from 2024 through 2046, the proposed amendments are
estimated to increase total revenue for credit generating businesses as compared to the
baseline scenario by $149 billion, of which approximately $128 billion is estimated to accrue to
California businesses.

Table 14: Estimated Increase in Revenue from LCFS Credit Sales under the Proposed Amendments Relative to
Baseline (million 20219$)

Year  Caformia  Sman TowlCalifomia  OutofState TSRS EN
Businesses Business UsSInesses STRILLESLD State
2024 298 2 301 166 467
2025 4,108 19 4,127 1,326 5,454
2026 4,329 19 4,348 1,532 5,880
2027 4,019 15 4,034 1,290 5,325
2028 4,221 16 4,237 1,111 5,348
2029 4,016 15 4,031 951 4,982
2030 2,697 9 2,706 511 3,217

87 Currently Oregon, Washington, British Columbia, Canada, Brazil, and the European Union have LCFS-like
policies in place.

88 “Typical credit generating California companies” are all California credit generators, excluding small businesses
with less than 100 employees and earning less than 10 million in annual revenue.
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Typical California Total California

Total California Out-of-State

California Small P » and Out-of-
Businesses Business Businesses Businesses State
2031 4,769 15 4,784 732 5,516
2032 5,681 16 5,697 819 6,516
2033 6,033 16 6,050 735 6,785
2034 6,215 16 6,232 731 6,963
2035 6,426 16 6,443 635 7,078
2036 6,633 16 6,649 500 7,149
2037 8,895 22 8,918 708 9,625
2038 9,304 24 9,328 724 10,052
2039 9,733 26 9,760 765 10,525
2040 8,041 26 8,067 - 8,067
2041 8,827 26 8,853 1,353 10,206
2042 7,158 22 7,180 1,286 8,466
2043 5,676 19 5,695 1,244 6,939
2044 4,346 15 4,361 1,195 5,556
2045 3,357 12 3,370 1,245 4,614
2046 3,234 12 3,246 1,064 4,310
Total 128,017 399 128,416 20,623 149,040

* Years shown are samples from the regulatory period of 2024-2046. “Total” is the cumulative sum of revenues in
all years from 2024 to 2046.

In addition to the benefits for California businesses, CARB estimates that small businesses will
see benefits from the proposed amendments. Many of California’s biodiesel producers,
hydrogen producers, electric charging stations, hydrogen stations, and natural gas stations are
small businesses. Staff identified the following small businesses in California, which
represented 16% of the LCFS parties registered in the LCFS in September 2021:

Three biodiesel providers

Six natural gas (CNG and LNG) fueling station operators
21 electric charging station operators

One propane provider

In total, these small businesses generated approximately 119,000 LCFS credits in 2021, which
provided an estimated $22 million in credit revenue as estimated using the 2021 average
LCFS credit price of $188.
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The proposed amendments will increase the demand for low-Cl fuels and are anticipated to
increase the prices for LCFS credits relative to the baseline, thereby increasing revenue to
these small businesses. In addition, larger potential revenue resulting from the proposed
amendments may allow other small businesses to enter the market. Therefore, staff kept the
2021 credit total of 119,000 as a static proxy for future small business credit generation.

E. Significant Statewide Adverse Economic Impact Directly Affecting
Business, Including Ability to Compete

The Executive Officer has made an initial determination that the proposed regulatory action
would not have a significant statewide adverse economic impact directly affecting businesses,
including the ability of California businesses to compete with businesses in other state, or on
representative private persons.

F. The competitive advantages or disadvantages for businesses currently
doing business within the State

The proposed amendments will increase the demand for low-carbon fuels, which provides an
opportunity for businesses, both in-state and out-of-state, to increase revenue from the sale of
low-carbon fuels in California. Indeed, California has continued to reduce emissions, and
emissions per capita, while observing robust economic growth. Table 15 shows the potential
LCFS credit revenue for several low-carbon fuels in 2025, 2030, 2035, 2040, and 2045. To
allow comparison across fuels, the potential revenues are expressed as an equivalent gallon of
either gasoline (GGE) or diesel (DGE) that the low-ClI fuel displaces. The sale of LCFS credits
provides an additional revenue stream for these firms, enabling them to increase their market
share and increase their competitiveness against high-Cl fuels such as fossil gasoline or
diesel.® In Table 15, staff monetized the value of the revenues generated by both in-state and
out-of-state low-Cl fuels. The value will vary based on the actual credit price.

89 The LCFS incentive is incremental to incentives created by federal biofuel/low-carbon fuel policy, including the
RFS.
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Table 15: Value Added from LCFS Credit for Low Carbon Fuels under the Proposed Amendments

Average
?glgc\il(a)lzl:; 2030 2035 2040 Units
MJ)
Proposed
2;';;’7’:;73”“ $221 $76 $138 $221 $105 $/MT
Credit Price*
gggnol** 55 0.66 0.13 0.12 077 -0.55 $/gge
Electricity** 64 5.39 1.52 1.54 0.52 -0.37 $/gge
Hydrogen** -79 7.20 2.25 3.40 4.31 1.38 $/dge
Biodiesel** 40 1.37 0.35 0.28 -0.15 -0.42 $/dge
g?"“e"‘i?b'e 44 1.25 0.31 0.20 -0.27 -0.48 $/dge
iesel

Landfill NG 45 0.96 0.22 0.08 -0.41 -0.51 $/dge
Dairy NG 293 | 11.01 3.68 6.35 9.64 4.26 $/dge

* The following EERs were used for this calculation: 2.5 for hydrogen, 3.4 for electricity, and 0.9 for landfill NG and dairy NG.®°

** Hydrogen Cl shown is the average of all hydrogen pathways as of August 2023 in the CATS model. Electricity Cl is the
average value from SP projections from 2023-2046. Corn ethanol Cl is the average of projections from 2023-2046 as of
August 2023 in the CATS model. Biodiesel and renewable diesel Cls are the average of waste and virgin oil pathway Cls as of
August 2023 in the CATS model.

Moreover, LCFS incentives may encourage California firms, as well as other firms doing
business in California, to invest early in innovative, low-ClI fuel technologies and develop
mature businesses earlier than firms not participating in the California fuel market. Early
investment may result in competitive advantages to these businesses as other state, federal,
or international jurisdictions adopt similar carbon intensity standards.®' The proposed
amendments will also help promote a wider range of clean fuels and vehicles for California

% “Energy Economy Ratio (EER)” means the dimensionless value that represents the efficiency of a fuel as used
in a powertrain as compared to a reference fuel. EERs are often a comparison of miles per gasoline gallon
equivalent (mpge) between two fuels.

91 Currently Oregon, Washington, British Columbia, Canada, Brazil, and the European Union have LCFS-like
policies in place.
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businesses to choose from, including vehicles operating on electricity, hydrogen, and
biomethane.

The proposed amendments also benefit California fuel providers that have compliance
obligations under the Cap-and-Trade Program. As the LCFS reduces the CI of fuels, it
changes the composition of the State’s transportation fuel mix and reduces dependence on
traditional petroleum-based fuels. CARB designed the LCFS and Cap-and-Trade Programs to
complement one another. Investments made to comply with one of the programs may result in
reduced compliance requirements for the other program. Increased use of low-carbon fuel due
to the LCFS will reduce fuel suppliers’ GHG emissions covered by the Cap-and-Trade
Program, reducing the Cap-and-Trade Program compliance obligation of these firms. Similarly,
selling cleaner fuels or investing in emission reduction projects at California refineries and oil
fields to comply with the Cap-and-Trade Program may also generate credits under the LCFS.

Because the proposed amendments are designed to increase the competitiveness of low-Cl
fuels in California, California businesses that produce low-ClI fuels may become more
competitive. Petroleum fuel producers will face increased compliance costs under the
proposed amendments. California sectors that rely heavily on fossil transportation fuel may
also face higher prices, resulting in a potential competitive disadvantage relative to out-of-state
entities that are not subject to the LCFS. However, as sectors transition to lower ClI
transportation fuels, they will realize lower operational costs and increased competitiveness
associated with a more diverse liquid fuel pool and/or vehicle efficiency gains associated with
transitioning to zero emission vehicles. Staff analysis of costs associated with this transition
suggest that the cost per mile driven will decline by 42% between 2022 and 2046. Although
LCFS credits help support increased deployment of zero emission vehicles by providing
funding for both zero emission infrastructure and vehicle purchases, this analysis does not
claim the vehicle-side benefits of increased zero emission vehicle deployment because those
benefits have previously been attributed to the implementation of CARB’s vehicle regulations.
Additionally, any potential impact of the proposed amendments on the competitiveness of
California businesses will likely be reduced as more low-carbon fuel policies similar to
California’s LCFS are adopted across North America. Oregon, Washington, and British
Columbia all have similar clean fuels programs to California’s program, and several other
states are considering their own programs.

G. The increase or decrease of investment in the state

Private domestic investment consists of purchases of residential and nonresidential structures
and of equipment and software by private businesses and nonprofit institutions. It is used as a
proxy for impacts on investments in California because it provides an indicator of the future
productive capacity of the economy.

The proposed amendments require implementing processes that substitute low-carbon
sources of energy, such as waste oils and renewable electricity, in place of fossil fuel sources.
The proposed amendments, and the LCFS more broadly, are structured to encourage ongoing
innovation and improvement in reducing the carbon intensity of transportation fuels as well as
investment in innovative direct air capture and carbon capture, utilization, and sequestration
approaches. Over the past decade, the LCFS has resulted in approximately 650 Tier 2 fuel
pathway certifications under the current CA-GREET3.0 model, which includes more complex
and innovative production methods than are represented by more conventional pathways. The
proposed amendments are expected to continue to incentivize investment in low-carbon fuel
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production. The proposed amendments will also lead to an overall higher price for LCFS
credits relative to the baseline, which will send a signal for research, development, and
deployment of innovative technologies and fuels that support California’s long-term GHG
emissions reduction goals.

The economic modeling utilized for the economic analysis is not structured to capture these
types of innovation in the transportation fuel market and focuses on the direct impacts of the
proposed amendments. Given the limitations of the model and the fact that some of the
benefits of the proposed amendments likely have an unquantifiable impact on innovation in the
transportation fuels sector, as modeled, the proposed amendments result in slight annual
private investment decreases of $11 million on average. The difference in private investment
for the proposed amendments is modest and does not exceed 0.10% of baseline investment
across the analytical time period for any one year and averages no percentage change over
the regulatory horizon (Table 16).

Table 16: Change in Private Investment

Private Investment Change

WEED R ) (2023M$) % Change
2026 631,710 28 0.00%
2030 684,020 386 -0.06%
2034 739,174 99 0.01%
2038 811,556 684 0.08%
2042 882,928 102 0.01%
2046 957,233 752 -0.08%
Average 766,518 -1 0.00%

H. The incentives for innovation in products, materials, or processes

As mentioned above, the proposed amendments will incentivize research, development, and
deployment of innovative technologies and fuels that support California’s long-term GHG
emissions reduction goals and displace fossil fuels.

All fuel producers will have an increased incentive to innovate and deploy new methods that
reduce the CI of their fuels. The proposed amendments will additionally provide long term price
stability for LCFS credits, which is essential for low-Cl fuel producers to make investments in
long-term capital projects and research and development.
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I. The benefits of the regulation to the health and welfare of California
residents, worker safety, and the state’s environment.

The proposed amendments are designed to reduce toxic air contaminant, criteria pollutant,
and GHG emissions by decrease the carbon intensity of California’s transportation fuel pool
and reducing dependence on petroleum fuel. Cumulatively, from 2024 to 2046, the proposed
amendments are expected to reduce statewide transportation emissions by approximately
4,281 tons of PM2.5 and 25,586 tons of NOx relative to the baseline. The total statewide
valuation of avoided health outcomes from 2024 to 2046 is approximately $5 billion. These
reductions in toxic air contaminants and criteria pollutant emissions may improve safety for
workers, particularly at freight hubs, where substitution of renewable diesel for fossil diesel will
reduce exposure to harmful air pollution. For detailed information on health and emissions
benefits of the proposed regulation, see Chapter IV.

The proposed regulations provide credit generating revenue to California businesses of $128.4
billion over the lifetime of the regulation. The total monetized benefit from credit revenue and
avoided health outcomes of the proposed amendment is $133.4 billion.

As Californians transition away from fossil fuels and into more energy efficient ZEVs and
lower-carbon fuel alternatives, CARB staff estimates that the fuel costs Californians pay to
travel will also decrease, resulting in billions of dollars in savings on fuel costs each year. The
regulations CARB has adopted (e.g. ACC Il, ACF/ACT) in combination with the LCFS will help
to increase the deployment of vehicles with higher fuel efficiency (e.g. BEVs/FCEVS) and
reduce the costs of the alternative fuels into the future.

CARSB staff estimates the amount of money Californians spend on transportation costs across
all vehicle classes could be up to 42% lower in 2045 than compared to the amount of money
spent on transportation in 2021. This translates into an annual savings of over $20 billion® in
fuel expenditures in 2045 alone. Each year between 2025 and 2045 CARB estimates the
annual fuel cost savings will increase as Californians transition away from fossil gasoline and
diesel expenditures and increase their use of more efficient vehicles and the use of low-carbon
fuels. In 2021, expenditures on fossil gasoline and fossil diesel made up approximately 93% of
the State’s total transportation fuel costs, and on a per mile basis gasoline and diesel
combined cost Californians approximately $0.20 per mile. In 2045, with implementation of
CARB’s vehicle regs and LCFS, California will have significantly reduced the amount of fossil
gasoline and diesel used in California. CARB staff estimated that in 2045, over 75% of the
State’s transportation fuel expenditures will go to non-fossil alternative fuels like electricity,
hydrogen, and low-carbon biofuels, and that Californian’s will be paying $0.12 per mile
traveled, for an overall 42% savings in fuel costs per mile statewide (see Figure 9 and Table
17). For the light duty sector, the savings will be even more pronounced, with costs going from
$0.19 per mile to $0.08 per mile by 2045, an over 50% reduction in costs as the light-duty
sector transitions away from fossil fuels and becomes mostly ZEVs supplied by electricity and
hydrogen.

92 These costs savings were not reflected in the SRIA because the economic modeling conducted for the SRIA
was limited to calculating the direct costs associated with the purchase of LCFS credits.
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The SRIA for this rulemaking (Appendix C-1) included Table 22 which provided a potential
cost-pass through for select fossil fuels. However, this metric was incomplete as it looked only
at fossil fuels and did not capture all of the transportation fuels that will be available in
response to these regulatory updates. The fuel cost per mile metric described above
incorporates the costs for all transportation fuels into one metric and provides a more
comprehensive and accurate metric of costs to California consumers. Furthermore, retail fossil
fuel prices are strongly influenced by many factors beyond LCFS credit prices (e.g., global
events, holiday weekends, seasonal fluctuations, refinery disruptions and decisions about
production that affect supply, refinery pricing decisions, seasonal fuel blends, taxes) and fossil
fuel producer pricing strategies are complex and reflect local and regional market conditions.
Few of these factors are determined by government entities, including the State of California.
Between 2017 and 2022, the retail price of gasoline fell as low as $3.08 and rose as high as
$5.41, and similarly for diesel, the retail price ranged between $3.07 and $6.02.%3 Predicting
how LCFS credit price changes impact these complex pricing strategies and the per gallon
gasoline and diesel prices paid at the pump in the future by consumers is beyond the scope of
this work.

Instead of providing a per gallon price, the SRIA included a narrow analysis on retail fossil
fuels as an estimate of the upper bound of possible consumer price impacts based on the
carbon content of fuel, without consideration for the complex fossil fuel pricing strategies or the
availability and impact of other competing fuels (e.g., biofuels, electricity, hydrogen, etc.) on
fuel prices. The SRIA took a very conservative approach- assuming, for example, that
maximum possible costs of the program compliance would be passed through to fossil fuel
consumers while no benefits of program credits (e.g., for completing fuels) would be passed
through as savings to consumers. Importantly, the SRIA did not represent the actual cost pass-
through that would happen in the real world. Actual costs of pass-through depends on how
much fossil fuel is still in use, the supply of clean fuel, and credits in the market. In addition to
having a narrow and incomplete focus on fossil fuel cost impacts, the SRIA was a point-in-time
analysis that represented policy decisions that are different than this regulatory proposal and it
is no longer an up-to-date assessment to reference in the context of current proposed changes
to the Program. As laid out above, fossil fuel in use and deficits under the Program will go
down over time as the zero-emissions vehicle (ZEV) population increases. Clean fuels will
increase as the program becomes more stringent and a stronger market signal is supported
and the costs of some of the lowest carbon fuels will fall over time as the technology to
produce and use these fuels is deployed. Federal incentives and funding will also help support
clean fuel production and deployment at lower costs. Finally, the program has a price ceiling to
ensure credit prices do not go unchecked. This further ensures that the cost pass-through is
managed and unnecessary costs of the program are not passed on to consumers.

In short, just as LCFS credit prices have not shown any historical correlations with retail
gasoline prices, there is no expectation that a more stringent Program would lead to higher

93 United States Energy Information Administration, Annual Retail Gasoline and Diesel Prices (Updated on July
31, 2023). https://www.eia.gov/dnav/pet/pet_pri_gnd_dcus_sca_a.htm
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fossil fuel transportation costs for Californians in view of the combination of factors detailed
above that can impact retail gasoline prices.

Figure 9: California's Fuel Expenditures by Type

Transportation Fuel Expenditures Transportation Fuel Expenditures
2021: 2045:
$73.7B S50.2B

m Fossil w MNon-Fossil m Fossil m Non-Fossl

Table 17: Transportation Cost Metrics

Transportation 2021 2030 2045

Cost Metrics

Total
Expenditures $73.7 | $62.5 | $50.2
(Billions)

Average cost-
per-mile forall | $0.21 | $0.17 | $0.12
fuels
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IX. Evaluation of Regulatory Alternatives

Government Code section 11346.2, subdivision (b)(4) requires CARB to consider and evaluate
reasonable alternatives to the proposed regulatory action and provide reasons for rejecting
those alternatives. This section discusses alternatives evaluated and provides reasons why
these alternatives were not included in the proposal. As explained below, no alternative
proposed was found to be less burdensome and equally effective in achieving the purposes of
the regulation in a manner that ensures full compliance with the authorizing law.

The primary objectives of the proposed LCFS regulation include the following:

1.

7.
8.

Improve California’s long-term ability to support the production and use of increasingly
lower-Cl transportation fuels and to improve the program’s overall effectiveness;

Update the annual carbon intensity benchmarks through 2030 and establish more
stringent post-2030 benchmarks in alignment with the 2022 Scoping Plan Update;

Increase the flexibility of the program to adjust for potential future market
over-performance by including a mechanism that would automatically accelerate the
compliance targets under certain conditions;

Include a step-down in the near-term ClI target to further support ambition;

Incentivize fuel production and refueling infrastructure buildout needed to meet
California’s long-term climate goals and reduce dependence on petroleum fuels, including
opportunities to leverage federal funding for low-carbon hydrogen production and ZEV
fueling, and support the transition of biomethane fuel pathways for combustion out of
transportation;

Update standard values in the regulation, including emission factors, as well as life cycle
assessment (LCA) modeling tools to use more detailed or recent data;

Streamline implementation of the program; and

Make minor updates for typographical errors and specifications of intent.

A. Alternatives to the Regulation

CARSB solicited public input regarding alternatives to the proposed amendments. This
solicitation was presented and discussed at a workshop held on November 9, 2022.%4 In the

94 California Air Resources Board, Low Carbon Fuel Standard Public Workshop: Concepts and Tools for
Compliance Target Modeling. November 9, 2022. https.//wwZ2.arb.ca.gov/sites/default/files/2022-
11/LCFSPresentation.pdf
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solicitation, staff requested that alternatives be submitted by December 2, 2022. Several
stakeholders responded to the solicitation by proposing alternatives.

Staff analyzed two regulatory alternatives to the proposed amendments and analyzed two
additional concepts, which are discussed in detail Section B. Both regulatory alternatives
increase the stringency of benchmarks beyond the baseline since more low-Cl fuels are
entering the market than previously expected, and Cl reductions are outpacing the current
benchmark schedule. They both reach a 90% benchmark reduction in 2045 but have different
rates of change in the interim years in order to provide analysis on the comparative cost and
benefits of more rapidly declining benchmarks in early years as compared to later years.

While the overall benchmark schedule of the first alternative (based off proposals and
stakeholder feedback) is more stringent than the baseline, it is less stringent than the proposed
amendments and has a 3% step-down, achieving a 28% CI reduction in 2030. The second
alternative (based off proposals and stakeholder feedback) is more aggressive than the
proposed amendments and achieves a Cl reduction target of 35% by 2030, after a 5%
step-down and a linear compliance trajectory from 2025 to 2030. Both alternatives reach the
same 90% CI reduction in 2045 as the proposed amendments but have different compliance
curves from 2025-2045 to account for the difference in their 2030 targets, as shown in Figure
10 and Table 18. Although the scenarios reach the same end-goal of 90% CI reduction in
2045, Alternative 1 is the least stringent through 2030, while Alternative 2 reflects the higher
costs of front-loading the stringency of the ClI targets through 2030.

Figure 10: Carbon Intensity Compliance Curves for Each Alternative
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Table 18: Cl Target Benchmark Precent Reduction for the Proposed Amendments and Alternatives

Z:Ie)r?dsfndents Alternative 1 Alternative 2
2024 12.5% 12.4% 12.4%
2025 18.75% 16.8% 18.6%
2026 21.0% 19.0% 21.9%
2027 23.25% 21.3% 25.2%
2028 25.5% 23.5% 28.5%
2029 27.75% 25.8% 31.7%
2030 30.0% 28.0% 35.0%
2031 34.5% 32.7% 39.0%
2032 39.0% 37.4% 43.0%
2033 43.5% 42.1% 47.0%
2034 48.0% 46.8% 51.0%
2035 52.5% 51.5% 55.0%
2036 57.0% 56.2% 59.0%
2037 61.5% 60.9% 63.0%
2038 66.0% 65.6% 67.0%
2039 70.5% 70.3% 71.0%
2040 75.0% 75.0% 75.0%
2041 78.0% 78.0% 78.0%
2042 81.0% 81.0% 81.0%
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Year

Proposed

Alternative 1

Alternative 2

Amendments
2043 84.0% 84.0% 84.0%
2044 87.0% 87.0% 87.0%
2045 90.0% 90.0% 90.0%
2046 90.0% 90.0% 90.0%

1. Alternative 1

Compared to the proposed amendments, Alternative 1 has a less stringent Cl compliance
curve before 2030. It then accelerates to meet the same 90% carbon reduction in 2045 but is
more stringent than the baseline. Compared to the proposed amendments, this scenario is
less stringent in the early years when aggressive Cl reductions are expected to be more
expensive and challenging to meet because some renewable fuel production has yet to reach
economies of scale. Figure 11 shows the resultant low-ClI fuel volumes.

Alternative 1 is more easily attainable given current supplies of low-Cl fuels and requires fewer
additional low-Cl fuels in early years. Accordingly, Alternative 1 includes several policy
mechanisms that have the effect of limiting the number of credits created from existing low-Cl
pathways. For example, Alternative 1 includes a complete phase out of light-duty battery
electric forklifts from the program. Alternative 1 also includes a limit on total credits from diesel
fuels or sustainable aviation fuel produced from virgin oil feedstocks. Figure 11 and Figure 12
depict the alternative fuel volume and total fuel mix for Alternative 1.
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Figure 11: Low-ClI Fuel Volumes in the Alternative 1 Scenario
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Figure 12: Fuel Mix — Alternative 1 Scenario
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a) Costs

Alternative 1 has total costs of $162 billion, approximately 1% more than the proposed
amendments. The main reason is that diesel fuel is a larger part of the fuel mixture and
continues generating large amounts of in-state deficits through 2046. This is because
renewable diesel produced from virgin oil feedstock is phased out, waste oil feedstocks are
used to produce alternative jet fuel, and more fossil diesel is needed to fuel the remaining
vehicles with internal combustion engines. Credit revenues to low-carbon fuel producers in
California are $126 billion, 2% less than the proposed amendments.

Table 19: Estimated Total Direct Costs to California of Alternative 1 to Deficit Generators and on Statewide Fuel
Expenditures Relative to Baseline (million 2021$)

Statewide

Verification Purchasing Fuel Total Total
Cost Credits . Cost Revenues
Expenditures
2024 18 736 10 764 508 255
2025 24 2617 107 2,748 1,906 843
2026 33 2915 176 3,124 2,241 883
2027 45 2636 259 2,941 1,930 1,011
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Statewide ..., Total
Fuel

Cost Credits . Cost Revenues
Expenditures

Verification Purchasing

2028 60 4138 262 4,459 3,275 1,184
2029 78 4395 206 4,678 3,604 1,074
2030 98 3077 123 3,299 2,633 665
2031 122 6196 158 6,475 5,214 1,261
2032 145 6507 240 6,893 5,678 1,215
2033 171 6713 340 7,223 5,877 1,346
2034 199 6800 374 7,373 6,117 1,257
2035 229 6837 378 7,444 6,259 1,185
2036 259 6770 387 7,416 6,292 1,124
2037 288 11407 343 12,038 10,478 1,560
2038 318 11953 298 12,569 10,158 2,411
2039 346 11966 281 12,594 9,819 2,775
2040 373 12024 270 12,667 8,280 4,387
2041 399 11383 265 12,047 9,692 2,355
2042 424 9158 261 9,843 7,721 2,122
2043 445 7542 240 8,227 6,175 2,051
2044 465 6138 231 6,834 4,865 1,969
2045 484 4958 -71 5,371 3,718 1,653
2046 503 4658 -70 5,091 3,595 1,496
Total 5,525 151,525 5,068 162,118 | 126,035 | 36,083
b) Benefits
i) Emissions

Alternative 1 reduces GHG emissions by 461 MMTCO2ze compared to the baseline scenario
(as shown in Figure 13). This is approximately 18% fewer reductions than the proposed
amendments. Accordingly, the social cost of carbon benefits for Alternative 1 from reduced
CO:2e range from approximately $12 to $50 billion, values approximately 18% lower than the
proposed amendments. Table 20 shows the change in NOx and PM2.5 as compared to the
baseline. Alternative 1 results in a reduction in cumulative NOx emissions by 14,605 tons and
a decrease in PM2.5 emissions by 1,508 tons. Compared to the proposed amendments,
Alternative 1 increases NOx emissions by an additional 10,981 tons and increases PM2.5
emissions by 2,773 tons. Alternative 1 has more NOx and PM2.5 emissions than the proposed
amendments because this scenario uses less renewable diesel than the proposed
amendments.
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Table 20: Alternative 1 — NOx and PM2.5 Emission Changes (tons per day)

Year NOXx (tpd) PM2.5 (tpd)
2024 -0.5 -0.1
2025 -1.2 -0.1
2026 -1.1 -0.1
2027 -2.0 -0.3
2028 -2.3 -0.3
2029 -1.5 -0.2
2030 -1.0 -0.1
2031 -0.8 0.0
2032 -1.7 -0.2
2033 -2.3 -0.3
2034 -2.8 -0.4
2035 -3.0 -0.4
2036 -3.2 -0.5
2037 -2.1 -0.3
2038 -1.0 -0.1
2039 -0.9 0.0
2040 -0.9 -0.1
2041 -1.0 -0.1
2042 -1.3 -0.2
2043 -1.9 -0.1
2044 -2.3 -0.1
2045 -2.5 -0.1
2046 -2.7 -0.1
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ii) Health Benefits

Staff used the methods described in Chapter IV, to estimate avoided cardiopulmonary
mortality, hospitalizations for cardiovascular iliness and respiratory iliness, and emergency
room visits for respiratory illness and asthma that would be expected to result from
implementing Alternative 1 when compared to the Baseline scenario. The results are
presented in Table 21 for each California air basin. As shown in Table 22, Alternative 1 has a
valuation of health benefits at $1.58 billion compared to the proposed amendments with a
valuation of $4.98 billion, a difference of $3.4 billion less in health benefits. The lower avoided
health impacts of Alternative 1 are primarily associated with increases in PM2.5 over the
baseline due to lower utilization of renewable diesel.
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Air Basin

Table 21: Alternative 1 - Avoided Mortality and Morbidity Incidents from 2024 to 2046

Statewide

Cardiopulmonary

i 48 (27 - 67) 6(3-8) 30 (17 - 43) 12 (6 - 17) 13 (7 - 18) 119 (66 - 168)
Hospitalizations for
Cardiovascular 9(7-12) 1(1-2) 6(4-7) 2(2-3) 3(2-4) 24 (17 - 30)
Disease
S.a'.d'°"as°“'a' ED 14 (-5 - 32) 1(1-3) 7 (-3-17) 4(-1-8) 3(-1-8) 32 (-12 - 75)
isits
Acute Myocardial
Infarction 6(2-19) 1(0-2) 3(1-8) 1(1-4) 1(0-4) 13 (5 - 36)
Hospitalizations for
s 1(0-3) 0(0-0) 1(0-2) 0(0-1) 0(0-1) 4(0-7)
Respiratory ED Visits 29 (6 - 59) 3(1-6) 20 (4 - 41) 9(2-18) 6(1-13) 74 (14 - 153)
Lung Cancer Incidence 3(1-5) 0(0-1) 2(1-3) 1(0-2) 1(0-2) 9(3-14)
105 (102 -

Asthma Onset 109) 14 (13 - 14) 55 (53 - 57) 42 (40 - 43) 31(29-32) | 270 (260 - 280)
Acthma Svmbtoms (-150622%1— 1248 (-610— 5050 (-2476— 3,585 (-1,749— 2,619 (1276 — 24,920 (12,197 —

ymp ’ 3,021) 12,235) 8,695) 6,359) 60,258)

24,634)
7117 (6,012 — ] 3,847 (3247 — | 2.402(2,025— | 2140 (1,804— 17,862 (15,077 —

Work Loss Days 8,176) 833 (703 - 959) 4.423) 2,763) 2.463) 20,538)
neepliEl s (e 15 (13 - 16 2(2-2 12 (10- 15 5(4-6 9(7-12 47 (38 - 55
Alzheimer's Disease ( ) ( ) ( ) ( ) ( ) ( )
Hospitalizations for 2(1-3) 0(0-1) 2(1-2) 1(1-1) 1(1-2) 7(4-10)

Parkinson’s Disease
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Air Basins

Table 21 continued

Statewide

Cardiopulmonary Mortality 3(2-5) 0(0-0) 0(0-0) 0(0-0) 1(1-2) 119 (66 - 168)
Hospitalizations for 1(0-1) 0(0-0) 0(0-0) 0(0-0) 0(0-0) 24 (17 - 30)
Cardiovascular Disease
Cardiovascular ED Visits 1(0-2) 0(0-0) 0(0-0) 0(0-0) 0(-1) 32 (-12 - 75)
Acute Myocardial Infarction 0@-1) 0(0-0) 0(0-0) 0(0-0) 0(0-0) 13 (5 - 36)
Hospitalizations for 0(0-0) 0(0-0) 0(0-0) 0(0-0) 0(0-0) 4(0-7)
Respiratory Disease
Respiratory ED Visits 3(1-6) 0(0-0) 0(0-0) 0(0-0) 1(0-3) 74 (14 - 153)
Lung Cancer Incidence 0(0-0) 0(0-0) 0(0-0) 0(0-0) 0(0-0) 9 (3-14)
Asthma Onset 9(8-9) 0(0-0) 0(0-0) 0(0-0) 5(5-5) 270 (260 - 280)

e ey -27 (13 - -30 (15 - 425 (-207 — 24,920 (-12,197 -
Asthma Symptoms 785 (-382 — 1,908) 59 (-29 - 141) -67) -74) 1,032) 60,258)

i i -19 (-16 - -30 (-26 - 293 (247 - 17,862 (15,077 —

Work Loss Days 583 (491 -671) 13 (11-15) 222) 35) 337) 20,538)
Hospitalizations for
Alzheimer's Disease 1(1-1) 0(0-0) 0(0-0) 0(0-0) 0(-1) 47 (38 - 55)
Hospitalizations for 0(0-0) 0(0-0) 0(0-0) 0(0-0) 0(0-0) 7 (4-10)

Parkinson’s Disease
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Air Basin

Table 21 continued

Statewide

Cardiopulmonary Mortality 1 (0--1) 7 (4 - 10) 0(0-0) 0(0-0) 0(0-0) 119 (66 - 168)
Hospitalizations for 0(0-0 1(1-2 0(0-0 0(0-0 0(0-0 24 (17 - 30
Cardiovascular Disease (0-0) (1-2) (0-0) (0-0) (0-0) (17 - 30)
Cardiovascular ED Visits 0(0-0) 2(-1-4) 0(0-0) 0(0-0) 0(0-0) 32 (12 - 75)
Acute Myocardial Infarction 0(0-0) 1(0-2) 0(0-0) 0(0-0) 0(0-0) 13 (5 - 36)
Hospitalizations for 0(0-0) 0(0-0) 0(0-0) 0(0-0) 0(0-0) 4(0-7)
Respiratory Disease
Respiratory ED Visits 0(0--1) 4(1-8) 0(0-0) 0(0-0) 0(0-0) 74 (14 - 153)
Lung Cancer Incidence 0(0-0) 0(0-1) 0(0-0) 0(0-0) 0(0-0) 9(3-14)
Asthma Onset 1 (-1--2) 12 (11 - 12) 1(1-1) 0(0-0) 0(0-0) 270 (260 - 280)
126 (61 - 1,069 (-521 — 24,920 (-12,197
Asthma Symptoms -305) 2.597) 40 (-20 - 98) -2 (1--6) -4 (2--10) _ 60,258)
103 (-87 - 17,862 (15,077 —
Work Loss Days 118) 757 (638-871) | 37 (32-43) 2 (-2--3) -4 (-3 - -5) 20.536)
Hospitalizations for
Alhoimers Disoase 0(0-0) 3(2-3) 0(0-0) 0(0-0) 0(0-0) 47 (38 - 55)
Hospitalizations for 0(0-0) 0(0-1) 0(0-0) 0(0-0) 0(0-0) 7(4-10)

Parkinson’s Disease
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Table 22: Alternative 1 Number of Avoided Health Outcomes and Valuation (million 2021$)

Avoided Health Incident 2026 2030 2034 2038 2042 2046 | Total
Cardiopulmonary Mortality 68 48 184 26 8 2 1,555
Hpspitalizations for Parkinson’s <1 <1 <1 <1 <1 <1 <1
Disease
Respiratory ED Visits <1 <1 <1 <1 <1 <1 <1
g?ss(g;aelizations for Alzheimer’s <1 <1 <1 <1 <1 <1 1
Cardiovaseutar Diseass o I L U U B
Cardiovascular ED Visits <1 <1 <1 <1 <1 <1 <1
ER visits, respiratory <1 <1 <1 <1 <1 <1 <1
Asthma Onset <1 <1 2 <1 <1 <1 15
Asthma Symptoms <1 <1 <1 <1 <1 <1 6
Lung Cancer Incidence <1 <1 <1 <1 <1 <1 <1
Acute Myocardial Infarction <1 <1 <1 <1 <1 <1 1
Work Loss Days <1 <1 <1 <1 <1 <1 4
Total Valuation 69 49 187 26 8 2 1,583
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c¢) Economic Impacts

Alternative 1 is less stringent than the proposed amendments since Alternative 1 uses less
stringent ClI targets, which in turn result in a smaller credit market overall and lower compliance
costs. Lower compliance costs translate to a smaller overall effect on the California economy,
but at the cost of not achieving as many GHG emissions reductions.

The macroeconomic impact analysis results shown in Table 23 indicate that Alternative 1
would result in more positive impacts on gross state product (GSP), personal income,
employment (Figure 14), output (Figure 15) and private investment when compared to the
proposed amendments, but that the impacts would still on average be negative for GSP,
employment, and output. This trend is expected, as Alternative 1 is the least stringent in the
earlier years of the program and makes up for this early lag by accelerating the rate of Cl
reductions in the later years of the program to achieve the same endpoint as the proposed
amendments, 90% CI reduction in 2046. In general, the California economic indicators decline
more in later years as achieving higher Cl targets becomes more difficult and costly.
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Table 23: Summary of Economic Impacts of Alternative 1

Personal Personal Employment Employment Output Output Private Private

GSP

Income Income Investment Investment

Change Change Change Change Change

() () () ()
(2023M$) Change (2023M$) 7 Change  o493mg) % Change  ooo3mg) 7 Change  r423ms) % Change
2026 236 0.00% | 152 -0.01% 4,096 0.02% 1,576 -0.02% 28 0.00%
2030 -1,069 -0.05% | -106 -0.02% 5,301 -0.02% 5,345 -0.08% -386 -0.06%
2034 1,916 -0.05% | 847 0.01% 3,448 -0.01% 7,377 -0.10% 99 0.01%
2038 22,101 -0.06% | 3,056 0.04% 911 0.00% 9,424 -0.12% 684 0.08%
2042 4,804 -0.09% | 1,088 0.00% -9,442 -0.03% 14,073 | -0.16% 102 0.01%
2046 5,023 0.09% | -1,371 -0.05% -12,909 -0.05% 13317 | -0.14% 752 -0.08%
Average | -2,283 -0.05% | 657 0.02% 1,388 0.00% 7,351 -0.09% 324 0.04%
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Figure 14: Alternative 1- Employment Impacts by Major Sector (Jobs)
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Figure 15: Alternative 1 - Change in Output by Major Sector (2023M$)
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d) Cost-Effectiveness

Alternative 1 has a cost effectiveness of $78 per metric ton CO2e, calculated as the net cost to
California (relative to baseline) divided by the cumulative GHG reductions (relative to
baseline). This is $21 more per metric ton CO2e than the proposed amendments, and results
in 17% fewer GHG reductions.

e) Reason for Rejecting

Alternative 1 is rejected for several reasons. While all scenarios will ultimately achieve a 90%
Cl reduction by 2045, the Alternative achieves the fewest emissions reductions of the
scenarios considered over the duration of the program, particularly in the near-term through
2030. As described in the 2022 Scoping Plan Update, near-term action is critical to achieving
the Statewide 2030 GHG emissions reductions target, and this scenario does not support this
goal. Alternative 1 also relies more heavily on fossil fuels and carbon dioxide removal
technology than the proposed amendments. As a result, this Alternative does not achieve the
same level of NOx and PM2.5 emissions reductions as the proposed amendments and
potentially exacerbates existing air quality challenges in the State.

102



2. Alternative 2

Alternative 2 has more stringent CI reduction targets from 2025 to 2030, then smaller
increments until reaching 90% reduction in 2045, as compared to the proposed amendments
(Table 18). As a result of the more stringent near-term Cl targets, Alternative 2 results in higher
credit prices and greater credit generation.

Increasing the pace of Cl reductions in early years would require additional policies for credit
generation to incentivize near-term investment. Alternative 2 does not include several of the
credit limitations in the proposed amendments in order to free up supplies of low-carbon fuels
to balance the market. Alternative 2 keeps the existing requirements for forklifts that are now
commonplace and allows electric forklifts to continue to generate more credits into the future.
In addition, Alternative 2 does not include a deliverability requirement for biomethane pathways
that break ground after 2030. Lastly, Alternative 2 does not phase out crediting for biomethane
pathways that break ground after 2030 — allowing those credits to continue to be generated for
transportation use when the State is moving away from combustion technologies in the sector.
Figure 16 and Figure 17 depict the alternative fuel volume and total fuel mix for Alternative 2.

Figure 16: Low-CI Fuel Volumes in the Alternative 2 Scenario
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a) Costs

Fuel Volumes (Million GGE)
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Figure 17: Fuel Mix — Alternative 2 Scenario
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Alternative 2 costs approximately $204 billion as compared to the baseline and 126% the cost
of the proposed amendments. Credit prices in Alternative 2 are expected to be at the
maximum allowable level for many years under this scenario. Credit revenues in California are
$190.8 billion as compared to the baseline and approximately 130% of the benefit of the
proposed amendments, due to the increased stringency of the Alternative and the additional
credits needed for compliance.

Table 24: Estimated Total Direct Costs to California of Alternative 2 to Deficit Generators and on Statewide Fuel
Expenditures Relative to Baseline (million 2021$)

e e . Statewide .
Verification Purcha_smg Fuel Total Cost Credit Net Cost
Cost Credits . Revenues
Expenditures
2024 18 1 -1 18 (54) 72
2025 24 4,601 119 4,745 3,487 1,257
2026 33 6,477 200 6,710 4,600 2,110




Statewide

Veriéication Purcha_s.ing Fuel Total Cost Credit Net Cost

ost Credits Expenditures Revenues
2027 45 7,161 289 7,495 5,302 2,193
2028 60 9,380 382 9,822 7,081 2,741
2029 78 9,933 383 10,394 7,737 2,656
2030 98 10,353 387 10,838 8,408 2,429
2031 122 10,865 391 11,379 9,031 2,347
2032 145 11,235 396 11,776 9,510 2,266
2033 171 11,485 398 12,054 9,905 2,149
2034 199 11,675 401 12,275 10,423 1,852
2035 229 10,607 403 11,240 9,740 1,500
2036 259 9,975 397 10,631 9,260 1,371
2037 288 9,816 394 10,498 9,213 1,286
2038 318 9,397 402 10,117 8,981 1,135
2039 346 10,425 404 11,176 10,106 1,070
2040 373 10,094 403 10,870 9,574 1,296
2041 399 9,486 398 10,283 9,179 1,104
2042 424 7,962 377 8,763 7,500 1,264
2043 445 6,468 377 7,290 5,993 1,297
2044 465 5,131 377 5,973 4,608 1,366
2045 484 4,321 66 4,871 3,616 1,255
2046 503 4,021 66 4,591 3,436 1,155
Total 5,525 190,870 7,413 203,809 166,638 37,170

b) Benefits

i) Emissions

Social cost of carbon benefits of Alternative 2 from the scenario’s 643 MMTCOze reduction
(Figure 18) range from approximately $17B to $71B, as compared to the baseline. This is an
average 16% greater valuation than the proposed amendments, since GHG reductions occur
earlier and are valued more highly in the near term, as shown by the discount values in Table
3. As shown in Table 25, Alternative 2 results in decreased cumulative NOx emissions by
28,030 tons and a decrease in PM2.5 emissions by 4,367 tons. As compared to the proposed
amendments, Alternative 2 results in additional reductions of 2,445 tons of NOx and 86 tons of
PM2.5. NOx and PM2.5 emissions decrease further than the proposed amendments before
2040 since more renewable diesel enters the market.
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Table 25: Alternative 2 - NOx and PM2.5 Emission Changes (tons per day)

NOX (tpd) PM2.5 (tpd)
2024 -0.1 0.0
2025 -1.7 -0.2
2026 2.2 -0.3
2027 -3.0 -04
2028 3.5 -0.5
2029 -34 -0.5
2030 3.7 -0.5
2031 -3.8 -0.5
2032 -3.7 -0.5
2033 3.7 -0.5
2034 -3.7 -0.6
2035 -3.8 -0.6
2036 -3.6 -0.5
2037 3.5 -0.5
2038 -3.8 -0.6
2039 -3.9 -0.6
2040 3.9 0.7
2041 -3.9 -0.7
2042 -3.5 -0.6
2043 -3.6 -0.6
2044 -3.6 -0.7
2045 3.5 -0.6
2046 3.6 0.7
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ii) Health Benefits

Staff used the methods described in Section IV to estimate avoided cardiopulmonary mortality,
hospitalizations for cardiovascular illness and respiratory illness, and emergency room visits
for respiratory illness and asthma that would be expected to result from implementing
Alternative 2 when compared to the Baseline scenario. The results are presented in Table 26.

Alternative 2 has approximately a 11% higher valuation of health benefits at $5.5 billion more
than the baseline (Table 27), as compared to the proposed amendment at $4.98 billion. The
greater avoided health impacts of Alternative 2 are associated with additional decreases in
both NOx and PM2.5 over the baseline.
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Air Basins

Table 26: Alternative 2 - Avoided Mortality and Morbidity Incidents from 2024 to 2046

Statewide

Cardiopulmonary

236 (131 - 337 -1 1- 42 (23 - 20 (11 -2 405 (224 - 57
Mortality defien - sen 9(5-13) 56 (31 - 80) (23 - 60) 0 (11-29) 05 (224 - 578)
Hospitalizations for
Cardiovascular 48 (35 - 61) 2(1-2) 11 (8 - 14) 9 (7-11) 5 (4 - 6) 83 (60 - 104)
Disease
S;’i‘t’:"ascu'af ED 64 (-25 - 150) 2(-1-5) 13 (-5 - 31) 12 (-5 - 29) 5(-2 - 13) 109 (-42 - 253)
Acute Myocardial 27 (10 - 72) 1(0-2) 6 (2-16) 5(2-14) 2(1-6) 46 (17 - 122)
Infarction
e D Lep 7(0-14) 0(0-0) 2(0-3) 1(0-2) 1(0-1) 12 (0 - 24)
Respiratory Disease
Respiratory ED Visits 135 (27 - 281) 5(1-9) 36 (7 - 75) 31 (6 - 65) 10 (2 - 21) 244 (48 - 509)
Lung Cancer 17 (5 - 28) 1(0-1) 4(1-86) 4(1-7) 2(1-3) 30 (9 - 50)
Incidanca
Asthma Onset 538 (517 - 558) 22(21-23) | 104 (100-108) | 149 (143-155) = 49 (47 - 51) 954 (917 - 990)
46,196 1,950 (-952 — = 9,287 (-4,534 — 12,529 (-6,103 — 4,165 (-2,029 — = 82,175 (-40,074 —

Asth

sthma Symptoms (-22,537 — 112,061) 4,727) 22511) 30,438) 10,118) 199,409)
Work Loss Days 33,357 (28,132~ | 1,326 (1,119~ | 7,118 (6,004 — = 8554 (7,211~ | 3,408 (2,873~ 59,701 (50,345 —

38,385) 1,526) 8,189) 9,847) 3,923) 68,704)

Hospitalizations for 116 (89 - 140) 3(2-4) 27 (20 - 32) 20 (15 - 24) 16 (12 - 19) 194 (148 - 236)
Alzheimer's Disease
Hospitalizations for 16 (8 - 22) 1(0-1) 3(2-5) 4(2-5) 2(1-2) 28 (15 - 40)

Parkinson’s Disease
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Air Basins

Table 26 continued

Statewide

Cardiopulmonary

405 (224 - 578)

Mortality 7 (4-10) 12 (6 - 17) 0(0-1) 1(0-1) 3(2-5)

Hospitalizations for

C_ardlovascular 1 (1 _ 2) 2 (2 _ 3) 0 (O _ O) 0 (O _ 0) 1 (0 _ 1) 83 (60 - 104)

Disease

Cardiovascular ED

Visits 2(-1-9) 3(-1-7) 0(0-0) 0(0-1) 1(0-2) 109 (-42 - 253)

Acute Myocardial

Infarction 1(0-2) 1(1-4) 0(0-0) 0(0-0) 0(0-1) 46 (17 - 122)

Hospitalizations for 12 (0 - 24)

Respiratory Disease 0(0-0) 0(0-1) 0(0-0) 0(0-0) 0(0-0)

Lung Cancer

Incidence 1(0-1) 1(0-1) 0(0-0) 0(0-0) 0(0-1) 30 (9 - 50)

Asthma Onset 18(17-18) | 26(25-27) 1(1-1) 2(2-3) 10 (10 - 11) 954 (917 - 990)

82,175 (-40,074 —

Asthma Symptoms 1,576 (-767 - = 2,269 (-1105 - /0 oF 899 (-438 - ’ )

3,830) 5,512) 122 (-59 - 297) 195 (-95 - 475) 2186) 199,409)
59,701 (50,345 —

Work Loss Days 1,181 (995 - 1,764 (1,487 - ) ) ) ’ ;
1,359) 2,031) 74 (63 - 86) 149 (125-171) | 626 (528 - 721) 68,704)

Hospitalizations for

Alzheimer's Disease 2(2-3) 3(2-4) 0(0-0) 0(0-0) 1(1-1) 194 (148 - 236)

Hospitalizations for

Parkinson’s Disease 1(0-1) 1(0-1) 0(0-0) 0(0-0) 0 (0 - 0) 28 (15 - 40)
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Air Basins

Statewide

Cardiopulmonary

Mortality 2(1-2) 16 (9 - 22) 0(0-0) 0(0-0) 0(0-0) 405 (224 - 578)
Hospitalizations for 0(0-0) 3(2-4) 0(0-0) 0(0-0) 0(0-0) 83 (60 - 104)
Cardiovascular Disease
Cardiovascular ED Visits 0(0-1) 4(-2-10) 0(0-0) 0(0-0) 0(0-0) 109 (-42 - 253)
Acute Myocardial
heute My 0(0-0) 2(1-5) 0(0-0) 0(0-0) 0(0-0) 46 (17 - 122)
5 CEEN PR L) 0(0-0) 0(0-1) 0(0-0) 0(0-0) 0(0-0) 12 (0 - 24)
Respiratory Disease
Respiratory ED Visits 1(0-3) 9(2-18) 0(0-0) 0(0-0) 0(0-0) 244 (48 - 509)
Lung Cancer Incidence 0(0-0) 1(0-2) 0(0-0) 0(0-0) 0(0-0) 30 (9 - 50)
Asthma Onset 5(5-5) 27 (26 - 28) 1(1-1) 0(0-0) 1(1-1) 954 (917 - 990)

2,387 (1,162 — s
Asthma Symptoms 457 (222-1110) 2 ' 47 (-23-115) | 36(-17-86) 59 (-29 - 145) (40,074 —

5,800)
199,409)

1,703 (1,436 — 59,701 (50,345 —
Work Loss Days 333 (281 - 384) 7 S60) 44(37-51) | 22(18-25) | 41 (35-48) 68,704
5 CETEN P L) 0(0-1 6(5-8 0(0-0 0(0-0 0(0-0 194 (148 - 236
Alzheimer's Disease ( ) ( ) ( ) ( ) ( ) ( )
Hospitalizations for 0(0-0) 1(0-1) 0(0-0) 0(0-0) 0(0-0) 28 (15 - 40)

Parkinson’s Disease
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Table 27: Alternative 2 - Number of Avoided Health Outcomes and Valuation in Million 2021$

Avoided Health Incident 2026 2030 2034 2038 2042 2046 Total
Cardiopulmonary Mortality | 139 250 261 274 256 262 5,429
Hospitalizations for <1 <1 <1 <1 <1 <1 0
Parkinson’s Disease

Respiratory ED Visits <1 <1 <1 <1 <1 <1 0
oalzsionstor | a g a a0
Hospitalizations for <1 <1 <1 <1 <1 <1 2
Cardiovascular Disease

Cardiovascular ED Visits <1 <1 <1 <1 <1 <1 0

ER visits, respiratory <1 <1 <1 <1 <1 <1 0
Asthma Onset 2 3 2 3 2 2 51
Asthma Symptoms <1 1.04 <1 1 <1 <1 21
Lung Cancer Incidence <1 <1 <1 <1 <1 <1 1
Acute Myocardial <1 <1 <1 <1 <1 <1 4
Infarction

Work Loss Days <1 <1 <1 <1 <1 <1 12
Valuation (Million 2021$) 142 255 266 279 260 267 5,524
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c¢) Economic Impacts

Alternative 2 is more stringent than the proposed amendments since Alternative 2 includes more stringent Cl targets,
which in turn result in a larger credit market overall and greater deficit generation, leading to higher compliance costs.
Higher compliance costs would lead to a larger overall effect on the California economy.

The macroeconomic impact analysis results shown in Table 28 indicate that Alternative 2 would result in more negative
impacts on GSP, personal income, employment (Figure 19), output (Figure 20), and private investment growth when
compared to the proposed amendments and the baseline due to the more stringent requirements.

Table 28: Summary of Economic Impact Indicators for Alternative 2

Personal Personal Private Private

sl Income Income S EIEL | HEErent | ! L Investment Investment

Change % Change % Change o Change % Change o

(2023M$) Change | (2023M$) Change  (2023MS$) ZCICLENTE (2023M$) Change  (2023Mg) Change
2026 -799 -0.02% | -1,271 -0.04% -1,362 -0.01% -2,875 -0.04% -368 -0.06%
2030 -3,223 -0.08% | -1,095 -0.03% -7,908 -0.03% -9,184 -0.13% -483 -0.07%
2034 -4,381 -0.10% | -98 0.00% -8,669 -0.03% -12,857 -0.18% 18 0.00%
2038 -5,586 -0.12% | -981 -0.02% -13,369 -0.05% -15,375 -0.19% -234 -0.03%
2042 -6,531 -0.13% | -2,505 -0.05% -16,840 -0.06% -17,120 -0.20% -620 -0.07%
2046 -6,232 -0.11% | -4,652 -0.09% -17,867 -0.06% -15,237 -0.16% -1,279 -0.13%
Average -4,251 -0.09% | -1,495 -0.03% -10,405 -0.04% -11,654 -0.15% -429 -0.05%
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Figure 19: Alternative 2 - Employment Impacts by Major Sector (jobs)
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Figure 20: Alternative 2 - Change in Output by Major Sector (2023M$)
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d) Cost-Effectiveness

Alternative 2 has a cost effectiveness of $58 per metric ton CO2e. This is similar to the
proposed amendments due to higher GHG reductions balanced against higher overall cost.
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e) Reason for Rejecting

Alternative 2 was rejected for several reasons. First, the scenario is less feasible to achieve
than the proposed amendments due to the more stringent near-term Cl targets through 2030.
Credit prices in this scenario are projected to be at or near the maximum and would quickly
trigger advanced crediting requirements if low-carbon fuels are not produced at projected
volumes. To achieve these near-term emission reductions, Alternative 2 also necessitates
removing several important policy inputs in the proposed amendments, such as updates to the
forklift crediting methodology and changing requirements for biomethane. Pursuing faster ClI
target reductions at the expense of these and other provisions would counteract the broader
energy transition that is identified in the approved 2022 Scoping Plan Update. Lastly, the credit
prices in Alternative 2 are higher than the proposed amendments and may place additional
near-term burden on consumers of fossil fuels at the retail level.

3. Comparison of Costs and Benefit

Table 29: Comparison of Costs and Benefits of Proposed Amendments and Alternatives

Revenue Net Total
from LCFS Total Costs Costs* GHG
Credit Sales Health Total (Million - Reduction
Benefits*  Benefits 2021$ (Million
(Million ) 2021$) (MMT
2021$) CO2e)
Proposed 128,416 4977 | 133393 | 160,531 | 32115 | 558 58
Amendments
Alternative 1 126,035 1,583 127,618 162,118 36,083 461 78
Alternative 2 166,638 5,524 172,162 203,809 37,171 643 58

*Health benefits are not included in the net cost, nor in the cost-effectiveness metrics
B. Other Concepts

1. Comprehensive Environmental Justice Scenario

This scenario narrows LCFS crediting opportunities to reduce impacts from the production of
lipid-based biofuels and manure-based fuels as well as prioritize direct greenhouse gas
emissions in California. The scenario was proposed by CARB’s Environmental Justice
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Advisory Committee® and includes concepts recommended by environmental justice,
environmental, health, animal rights, science-based advocacy, and political organizations.%
Under this alternative, the following modifications would be made to the proposed LCFS
regulation:

1. Eliminate avoided methane credits effective January 1, 2024.

2. Eliminate credit generation for pathways relying on the production of fuel from livestock
and dairy manure for emissions reductions that otherwise would have occurred or were
legally or contractually required to occur.

3. Cap the use of lipid biofuels (commonly known as crop-based fuels) at 2020 levels,
about 855 million gallons, pending an updated risk assessment to determine phase out
timelines for high-risk, crop-based feedstocks.

4. Prohibit enhanced oil recovery as an eligible sequestration method.

5. Do notissue LCFS credits for carbon removal projects such as Direct Air Capture.

6. Include intrastate jet fuel.

This scenario matches the proposed amendments with regard to the 2030 carbon intensity
target. The provision to include intrastate jet fuel as a deficit generator is also aligned, though
the proposed amendments provision begins in 2028 instead of 2025.

The 30% carbon intensity target in 2030, and the carbon intensity schedule generally, is not
viable in this scenario due to the removal of substantial crediting pathways for both lipid
biofuels and dairy biogas (both which are low-Cl fuels). Due to limitations on lipid biofuels and
dairy biogas, the Comprehensive EJ Scenario results in higher volumes of fossil diesel being
used than any of the other scenarios evaluated. The limits on lipid biofuels, biomethane, and
DAC also resulted in credit prices immediately reaching the maximum credit price in 2025 and
remaining at the maximum levels for every year analyzed. Because credit generation is limited
in this scenario, the modeling suggests that there would not be enough credits available for
deficit holders to comply with the ClI benchmarks. To resolve this modeling and compliance
issue, CARB staff manually included additional banked credit supply into the modelling.
Ultimately, this increase in banked credits is outside the bounds of the LCFS regulation as

9 Environmental Justice Advisory Committee, Draft Recommendations to the California Air Resources Board
(CARB) on the Low Carbon Fuel Standard Regulation Updates. August 27, 2023.
https://ww2.arb.ca.gov/sites/default/files/2023-
08/EJAC%20DRAFT%20Low%20Carbon%_20Fuel%20Standard%20Recommendations%20Version%202%20082
823.pdf

9 |_eadership Counsel for Justice and Accountability, Earthjustice, Animal Legal Defense Fund, Center on Race,
Poverty & the Environment, Union of Concerned Scientists, Defensores Del Valle Central Para El Aire Y Agua
Limpia, Santa Cruz Climate Action Network, Food & Water Watch, Center for Food Safety, Clean Water Action,
California Environmental Voters, Asian Pacific Environmental Network, CleanEarth4Kids.org, 350 Ventura County
Climate Hub, Communities for a Better Environment, Progressives for Democracy in America, Center for
Community Action and Environmental Justice, Climate Action California, San Joaquin Valley Democratic Club,
350 Bay Area Action, Center for Biological Diversity, Central California Asthma Collaborative, Central Valley Air
Quality Coalition, Center for Community Action Environmental Justice, Central California Environmental Justice
Network, Physicians for Social Responsibility - Los Angeles, Valley Improvement Projects, and 350 Humboldt
(may not be a comprehensive list).
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there are no current or proposed regulatory mechanisms in the LCFS Regulation that would
provide this level of additional banked credits. Figure 21 and Figure 22 depict the fuel volume
and fuel mix for the Comprehensive EJ Scenario.
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Figure 21: Low-Cl Fuel Volumes in the Comprehensive EJ Scenario
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Figure 22: Fuel Mix - Comprehensive EJ Scenario
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a) Costs

The scenario costs approximately $240 billion and brings in revenues of about $155 billion, as
compared to the Proposed scenario’s cost of $160 billion and revenues of $128 billion. The net
cost is $85 billion, while the proposed amendment’s net cost is $32 billion. The large net cost
of this scenario is associated with higher credit prices and the demand for 76 billion banked
credits by 2030 and 288 million banked credits between 2024 and 2046, which far exceeds the
available quantity even under the credit clearance market.

b) Benefits

This scenario results in NOx reductions of approximately 27,341 tons, PM2.5 increases of
1,350 tons, and GHG reductions of 386 MMT. The criteria pollutant emission changes are
primarily due to lower amounts of biofuels entering the market; PM2.5 increases are due to
fossil diesel being used instead of renewable diesel. NOx decreases as compared to the
proposed amendments are primarily due to smaller volumes of biofuel consumed which leads
to lower emissions from biofuel production and biofuel transportation. This scenario results in
greater GHG emissions than the proposed amendments due to a combination of fossil fuels
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replacing biofuels, and zero-Cl hydrogen and electricity replacing carbon negative hydrogen
and electricity produced using dairy biomethane.

i) Health Benefits

Staff used the methods described in Appendix C-1 to estimate avoided cardiopulmonary
mortality, hospitalizations for cardiovascular illness and respiratory iliness, and emergency
room visits for respiratory illness and asthma that would be expected to result from
implementing the Comprehensive EJ Scenario when compared to the Baseline scenario. The
results are presented in Table 30.

The Comprehensive EJ Scenario has approximately a 140% lower valuation of health benefits
at $1,970 million less than the baseline, as compared to the proposed amendment at $4.98
billion more than baseline. The greater health impacts of Comprehensive EJ Scenario are
associated with additional increases in both NOx and PM2.5 over the baseline.
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Table 30: Comprehensive EJ Scenario - Avoided Mortality and Morbidity Incidents from 2024 to 2046

Air Basin

Statewide

Cardiopulmonary

-128 (-70 -

Ty iy 3(2-4) 13 (7 - 18) .23 (-13 - -33) 5(3-7) 151 (-82 - -219)
Hospitalizations for
Cardiovascular -24 (17 - -30) 1(1-1) 3(2-4) 5 (-3 - -6) 1(1-2) 27 (-19 - -34)
Disease
S;’ifs'm’asc“'a' ED -35 (13 - -81) 1(0-2) 3(-1-7) 7 (3--17) 1(0-3) 42 (16 - -98)
Acute Myocardial
peute o 14 (-5 - -39) 0(0-1) 1(0-3) 3 (-1--8) 1(0-1) 17 (-6 - -47)
Hospitalizations for 4(0--7) 0(0-0) 0(0-1) 1(0--1) 0(0-0) 4(0--8)
Respiratory Disease
Respiratory ED Visits | -73 (-14 - -152) 2(0-3) 8(2-17) 18 (-4 - -37) 2(0-5) 93 (-18 - -194)
Lung Cancer Incidence | -10 (-3 --17) 0(0-0) 1(0-1) -2(-1--4) 0(0-1) -12 (-4 - -21)
-324 (-311 - -
Asthma Onset 330) 6(6-7) 17 (16 - 17) -94 (-90 - -98) 9(9-9) -440 (-421 - -458)
Acthma Svmbtoms (1'367’289 ) 629 (-309 — 1851(-921— | -7.827 (3.806-- 744 (-364—  -35,551 (17,222 -
ymp ’ 1,512) 4,404) 19,046) 1,797) -86,818)
64,178)
Work Loss Days (-_11 oa7- | 413 (349 - 474y | 146 (1,310 1 -5077 (4,278 - 1 751 (g0g - 820) = ~24:066 (-20.260 -
y 21141) 1,772) -5,846) -27,740)
Hospitalizations for
Alzheimer's Disease -75 (-54 - -95) 1T(1-1) 3(3-2) -11(-8--14) 4(3-4) -84 (-60 - -108)
Hospitalizations for
9 (-4 - -14) 0(0-0) 1(0-1) 2 (-1--3) 0(0-1) 11 (-5 - 17)

Parkinson’s Disease
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Air Basins

Table 30 continued

Statewide

Cardiopulmonary

Parkinson’s Disease

Mortality 0(0-0) -12 (-7 - -18) A (-1--1) 2(-1--2) 0(0-0) 151 (-82 - -219)

Hospitalizations for

Cardiovascular 0(0-0) -2 (-2--3) 0(0-0) 0(0-0) 0(0-0) -27 (-19 - -34)

Disease

Rl e (50 0(0-0) 3(1--7) 0(0-0) 0(0--1) 0(0-0) -42 (16 - -98)

Visits

Acute Myocardial

Infarction 0(0-0) -2 (-1--4) 0(0-0) 0(0-0) 0(0-0) -17 (-6 - -47)

Hospitalizations for

Respiratory Disease 0(0-0) 0(0--1) 0(0-0) 0(0-0) 0(0-0) -4 (0 - -8)

Respiratory ED Visits 0(0-0) -8 (-1 --16) -1(0--2) -1(0--3) 0(0-0) -93 (-18 - -194)

Lung Cancer

Incidence 0(0-0) -1(0--1) 0(0-0) 0(0-0) 0(0-0) -12 (-4 - -21)

Asthma Onset -1(-1--2) -29 (-28 - -30) -3(-3--3) -5 (-5--5) -1 (-1--1) -440 (-421 - -458)
-136 (66 - -2,463 (1,198 - ) . -373 (182 - - ) - -35,551 (17,222 -

Asthma Symptoms -332) -5,992) 242 (118 - -588) 908) 82 (40 - -201) -86,818)

-1,855 (-1,563 - -285 (-241 - -24,066 (-20,260 -

Work Loss Days -69 (-58 - -79) 22.136) -146 (-123 - -168) -329) -43 (-36 - -50) -27,740)

Hospitalizations for

Alzheimer's Disease 0(0-0) -3 (-2--4) 0(0-0) 0(0-0) 0(0-0) -84 (-60 - -108)

Hospitalizations for 0(0-0) 1(0--1) 0(0-0) 0(0-0) 0(0-0) A1 (5 - 17)
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Air Basins

Table 30 continued

Statewide

Cardiopulmonary

et 3(-2--4) 2(-1--3) 0(0-0) 0(0-0) 0(0-0) 151 (-82 - -219)
Hospitalizations for 0(0-0 0(0-0 0(0-0 0(0-0 0(0-0 27 (-19 - -34
Cardiovascular Disease ( ) ( ) ( ) ( ) ( ) ( )
Cardiovascular ED Visits 1(0--2) 1(0--1) 0(0-0) 0(0-0) 0(0-0) 42 (16 - -98)
Acute Myocardial
peute M 0(0-0) 0(0--1) 0(0-0) 0(0-0) 0(0-0) A7 (-6 - -47)
Hospitalizations for 0(0-0) 0(0-0) 0(0-0) 0(0-0) 0(0-0) 4(0--8)
Respiratory Disease
Respiratory ED Visits 2(0--5) A1(0--3) 0(0-0) 0(0-0) 0(0--1) -93 (-18 - -194)
Lung Cancer Incidence 0(0-0) 0(0-0) 0(0-0) 0(0-0) 0(0-0) -12 (-4 - -21)
Asthma Onset -9 (-9 --10) 5 (-4 - -5) 0(0-0) (1 --1) A(1--1) | -440 (-421 - -458)
424 (206 - -35,551 (17,222 -
Asthma Symptoms 815 (397 - -1,982) o 23(-11-55) | -52(25--126) -83 (40 - -201) e
270 (-227 - -24,066 (-20,260
Work Loss Days -590 (-497 - -679) 1 22(19-25) | -32(-27--37) | -56 (-47 - -65) T 740)
Hospitalizations for A (-1 --1) A (-1 --1) 0(0-0) 0(0-0) 0(0-0) -84 (-60 - -108)
Alzheimer's Disease
Hospitalizations for
0(0-0) 0(0-0) 0(0-0) 0(0-0) 0(0-0) A1 (-5 - -17)

Parkinson’s Disease
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Table 31: Comprehensive EJ Scenario - Number of Avoided Health Outcomes and Valuation in Million 2021$

Avoided Health Incident 2026 2030 2034 2038 2042 2046 Total
Cardiopulmonary Mortality -411 -151 -96 -27 38 86 -1,928
Hospitalizations for 0 0 0 0 0 0 <1
Parkinson’s Disease

Respiratory ED Visits 0 0 0 0 0 0 <-1
Hosptaestins o o o | : : o :
Cariovaseular Disease 0 0 0 ° ° ° =1
Cardiovascular ED Visits 0 0 0 0 0 0 <-1
ER visits, respiratory 0 0 0 0 0 0 <-1
Asthma Onset -5 -2 -1 0 0 1 -24
Asthma Symptoms -2 -1 0 0 0 0 -9
Lung Cancer Incidence 0 0 0 0 0 0 <-1
Acute Myocardial 0 0 0 0 0 0 2
Infarction

Work Loss Days -1 0 0 0 0 0 -5
Total Valuation -419 -154 -98 -27 38 87 -1,970
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c) Cost Effectiveness

The cost effectiveness is $220/MT GHG reduction, approximately $162/MT more expensive
than the proposed amendments.

d) Reason for Rejecting

This scenario is rejected because, relative to the proposed amendments, it would produce
fewer GHG emissions reductions, have worse health outcomes, have the highest costs of any
scenario, and create significant LCFS regulatory non-compliance risks.

Additionally, the Comprehensive EJ Scenario is also not responsive to the direction in the 2022
Scoping Plan Update, as capturing methane from dairies is one of the primary measures for
achieving the state’s 2045 greenhouse gas reduction targets®” and SB 1383 methane
reduction target.®® Ending avoided methane crediting in 2025 could stop the development of
new anaerobic digestor projects and also cause operating digestors to shut down if the
operational expense is greater than the value of the gas and other incentives received by the
dairies. Without anaerobic digesters, California would not be able to meet its SB 1383 methane
reduction goals. Additionally, eliminating biomethane pathways used to produce hydrogen may
unduly restrict the development of low-Cl hydrogen supply that California needs in order to
displace fossil fuels. Increasing the supply of low-Cl renewable hydrogen is a key strategy
identified in the 2022 Scoping Plan Update and supports MDV and HDV ZEVs.

And finally, Direct Air Capture (DAC) is a key component of CARB’s plan to reduce
greenhouse gas emissions and meet carbon neutrality by 2045.%° Eliminating credits for DAC
projects would eliminate one of the key incentives to deploy this technology, and jeopardizes
the feasibility of achieving California’s long-term decarbonization targets and the 2045 carbon
intensity target proposed under this project.

2. Accelerated Decarbonization Scenario - More Stringent

This alternative is based on a scenario proposed by a coalition of stakeholders that
accelerates decarbonization by increasing the stringency of the 2030 CI target and excluding
proposed project amendments that limit or phase out credit generation opportunities for certain

97 California Air Resources Board, 2022 Scoping Plan for Achieving Carbon Neutrality. November 16, 2022.
https://ww2.arb.ca.gov/sites/default/files/2023-04/2022-sp.pdf

98 California Air Resources Board, Analysis of Progress toward Achieving the 2030 Dairy and Livestock Sector
Methane Emissions Target. (Accessed on September 19, 2023).
https://ww2.arb.ca.gov/resources/documents/dairy-livestock-sb1383-analysis

99 California Air Resources Board, 2022 Scoping Plan for Achieving Carbon Neutrality. 91-97. November 16,
2022. hitps://ww?2.arb.ca.gov/sites/default/files/2022-12/2022-sp_1.pdf
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pathways.'% The coalition proposed a Cl target in the range of 40% by 2030, whereas the
Proposed Project has a 30% by 2030 Cl target. To meet this accelerated target, the coalition
proposed no limitations on the volume of crop-based fuels in LCFS, increasing the use of
ethanol in gasoline to 15% by volume, no phaseout of avoided methane and no deliverability
requirements for biomethane. In addition, the coalition proposed inclusion and crediting of new
credit generation opportunities for climate-smart agricultural practices to incentivize lower-Cl
fuel production. Under this alternative, the following changes would be made to the proposed
LCFS amendments:

Increase ClI reduction target to 40% in 2030 (from the 30% proposed);

Eliminate sustainability criteria for crop-based biofuels; and

No limitations on forklift crediting

No phase out of avoided methane crediting for biomethane pathways; and

No deliverability requirements for book-and-claim of biomethane generated outside of
California.

aRWON=

The recommended credit generation opportunities for agricultural practices were not included
in this alternative because there is not yet a mechanism within the LCFS for quantifying,
verifying, and including greenhouse gas emissions reductions or soil-carbon sequestration
from changes in individual farm-level management practices in LCFS fuel pathways. The
recommended increase in ethanol volume to E15 was also not included because separate
California fuel regulations currently limit ethanol use in gasoline to 10% by volume and
changing these fuel regulations is outside the scope of this LCFS rulemaking.

100 |CF Resources LLC, Analyzing Future Low Carbon Fuel Targets in California: Initial Results for Accelerated
Decarbonization, Central Case. Submitted to Auto-Acceleration Mechanism for the Low Carbon Fuel Standard
Public Comment Docket. June 30, 2023. https.//ww2.arb.ca.gov/form/public-comments/submissions/4306
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Figure 23: Low-Cl Fuel Volumes in the Accelerated Decarbonization Scenario
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Figure 24: Fuel Mix — Accelerated Decarbonization Scenario
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a) Costs

The scenario costs approximately $194 billion and brings in revenues of about $149 billion, as
compared to the proposed amendment’s cost of $160 billion and revenues of $128 billion. The
net cost is $45 billion, while the proposed amendment’s net cost is $32 billion. The larger net
cost of this scenario is associated with higher credit prices and the demand for 40 billion
banked credits by 2030 and 76 billion banked credits between 2024 and 2046, which far
exceeds the available quantity even under the credit clearance market.

b) Benefits

This scenario results in NOx reductions of approximately 27,531 tons (1,945 more tons
reduced than the Proposed), PM2.5 decreases of 4,233 tons (47 more tons reduced than the
Proposed), and GHG reductions of 847 MMT (289 MMT greater reductions than the
Proposed). The criteria pollutant emission changes as compared to the proposed amendments
are primarily due to higher amounts of renewable fuels used. This scenario results in fewer
GHG emissions than the proposed amendments due to higher volumes of renewable diesel
and low-CIl hydrogen and electricity produced using dairy biomethane.
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c) Cost-Effectiveness

The cost effectiveness is $68/MT GHG reduction, approximately $10/MT higher than the
proposed amendments.

d) Reason for Rejecting

This scenario is rejected because it results in higher costs and increases the risk of LCFS
regulatory non-compliance. This scenario also does not align with 2022 Scoping Plan’s
direction to reduce potential risks of crop-based biofuel impacts to forests and food-crops and
to phase out pathways for low-Cl combustion fuels used in the transportation sector, like
biomethane, away from the transportation sector.

C. Small Business Alternative

The Board has not identified any reasonable alternatives that would lessen any adverse impact
on small business, since staff do not expect small businesses to be directly impacted.

D. Performance Standards in Place of Prescriptive Standards

Government Code section 11346.2(b)(4)(A) requires that when CARB proposes a regulation
that would mandate the use of specific technologies or equipment, or prescribe specific actions
or procedures, it must consider performance standards as an alternative. The LCFS is a
performance standard, and therefore this requirement is not applicable.

E. Health and Safety Code section 57005 Major Regulation Alternatives

CARB estimates the proposed regulation will have an economic impact on the State’s
business enterprises of more than $10 million in one or more years of implementation. CARB
will evaluate alternatives submitted to CARB and consider whether there is a less costly
alternative or combination of alternatives that would be equally as effective in achieving
increments of environmental protection in full compliance with statutory mandates within the
same amount of time as the proposed regulatory requirements, as required by Health and
Safety Code section 57005.

128



X. Justification for Adoption of Regulations Different from Federal
Regulations Contained in the Code of Federal Regulations

There are no current federal regulations comparable to the LCFS regulation. The U.S. EPA
implements a Renewable Fuels Standard (RFS) regulation that mandates the blending of
specific volumes of renewable fuels into gasoline and diesel sold in the U.S. to achieve a
specified ratio for each year (i.e., the renewable fuel standard). As defined, “renewable fuels”
under the RFS superficially resembles the list of transportation fuels subject to the LCFS.
However, there are a number of reasons why the RFS is not comparable to the LCFS.

Congress adopted the RFS in 2005 and recently strengthened and expanded it in June 2022.
The RFS requires that 36 billion gallons of biofuels be sold annually by 2022, of which

21 billion gallons must be “advanced” biofuels and the other 15 billion gallons can be corn
ethanol. The advanced biofuels are those that achieve at least 50% reduction from baseline
life cycle GHG emissions, with a subcategory required to meet a 60% reduction target. These
reduction targets are based on life cycle emissions, including emissions from land use
changes. With the update to the RFS, standards for cellulosic biofuel, biomass-based diesel,
advanced biofuel, and total renewable fuel were added for 2020 through 2022. U.S. EPA also
established a 250-million-gallon “supplemental obligation” to the volumes finalized for 2022
and stated its intent to add another 250 million gallons in 2023.1°1 U.S. EPA is currently
proposing volume requirements and percentage standards for 2023 through 2025.92

The RFS volumetric mandate alone will not achieve the objectives of the LCFS. The RFS
targets only biofuels and not other alternatives; therefore, the potential value of electricity,
hydrogen, and natural gas are not considered in an overall program to reduce the carbon
intensity of transportation fuels and would not align with the overall transition to zero emission
technology defined in California’s regulations. In addition, the targets of 50% and 60% GHG
reductions only establish minimum requirements for biofuels, without incentivizing continuous
improvements. It assigns biofuels to a small number of fixed categories, without incentivizing
innovations within categories. Finally, the GHG requirements do not apply to corn ethanol
production plants that were existing and planned at the time of RFS adoption, thus providing
no incentive for reducing the carbon intensity from these fuels.

By contrast, the LCFS regulates all transportation fuels, including biofuels and non-biofuels,
with a few narrow and specific exceptions. Thus, non-biofuels such as electricity and hydrogen
may play important roles in the LCFS program. In addition, the LCFS encourages greater

101 United States Environmental Protection Agency, Final Volume Standards for 2020, 2021, and 2022. (Updated
on August 31, 2022). https://www.epa.gov/renewable-fuel-standard-program/final-volume-standards-2020-2021-
and-2022

102 United States Environmental Protection Agency, Proposed Renewable Fuel Standards for 2023, 2024, and
2025. (Updated on February 2, 2023). htips://www.epa.gov/renewable-fuel-standard-program/proposed-
renewable-fuel-standards-2023-2024-and-2025
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innovation than the federal program by recognizing and rewarding incremental improvements
to the carbon intensity of biofuel supply chains and deployment of innovative technologies and
other fuels with very low-carbon intensities.

If California were to solely rely on the RFS, the State would neither achieve the fuel carbon
intensity goal called for in Executive Order S-01-07, nor the 2030 GHG reduction targets of SB
32 and AB 1279, nor support its ZEV regulations as the LCFS does, nor stimulate the
innovation needed to support future dramatic GHG reductions from the transportation sector.
The lack of infrastructure and clean fuels for medium- and heavy-duty vehicles could also put
at risk the state’s ability to meet its air quality targets under federal regulations. Because of
these differences, the federal RFS regulation is complementary, but not comparable to staff’'s
proposal.

Accordingly, the existing LCFS and proposed amendments are authorized by California law;
and as explained in Chapter VIlI, the cost of the LCFS regulations is justified by the anticipated
and potential benefits to human health, public safety, public welfare, and the environment.
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Xl. Public Process for Development of the Proposed Action
(Pre-Regulatory Information)

Consistent with Government Code sections 11346, subdivision (b), and 11346.45, subdivision
(a), and with the Board'’s long-standing practice, CARB staff held public workshops and had
other meetings with interested persons during the development of the proposed regulation.
These informal pre-rulemaking discussions provided staff with useful information that was
considered during development of the regulation that is now being proposed for formal public
comment.

In this chapter, CARB staff provides a brief overview of the regulatory process and actions
taken to develop the proposed amendments to the LCFS regulation.

Staff has been engaging with the public on potential future changes to the LCFS program for
several years. Beginning in October 2020 and ending in August 2023 CARB staff conducted
nine public workshops and two LCFS community meetings, in addition to numerous meetings
with individual stakeholders to discuss concepts for potential amendments to the LCFS
regulation and address various concerns. Notices for the workshops were emailed to
subscribers of the “Low Carbon Fuel Standard Program” and “Fuels (General)” listservs at
least two weeks in advance to give stakeholders ample time to attend and participate in the
workshops. About 11,500 individuals or companies were notified for each workshop/hearing
through the existing LCFS subscription lists. Details for public workshops and community
meetings, including staff presentations were posted to CARB’s LCFS Meetings and Workshop
webpage ' prior to the workshop. Staff presented concepts for public consideration during the
workshops. Staff provided ample opportunity during the workshops for stakeholders to provide
oral feedback and additional opportunity for stakeholders to provide written public feedback for
at least two weeks following the workshops. This feedback played a key role in informing the
proposed amendments and were also posted publicly on the LCFS Meetings and Workshop
webpage. All workshops and community meetings were held virtually to allow for remote
participation during the COVID-19 pandemic, which also allowed for wider participation. Staff
also added community listening sessions, which has not been done before for the LCFS.

Meeting attendees included the following:

Transportation fuel producers, providers, and importers,
Environmental justice groups,

Community members,

Academia,

Verification and certification bodies,

Consultants, and

103 California Air Resources Board, LCFS Meetings and Workshops webpage. (Accessed on November 30, 2023).
https://ww2.arb.ca.gov/our-work/programs/low-carbon-fuel-standard/lcfs-meetings-and-workshops
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e Other interested persons.

These individuals participated by reviewing written material (i.e., preliminary draft regulations
and other supporting documentation), providing data, and participating in workshops and
meetings. Public input was used to inform and refine staff proposals, such as developing the
acceleration mechanism and expanding the infrastructure crediting provision to the MHD
sector. Staff also released the CATS model, which was used to evaluate the California fuel
market to assess the technological and economic feasibility of bringing low-carbon fuels to
California under various scenarios, with associated technical information for public review and
input. Because of public input, the pre-rulemaking public process assisted staff in developing a
better proposal. This also provided input on developing alternatives, as required under the
Standardized Regulatory Impact Assessment (SRIA) process.

Staff's approach to public engagement follows the precedent of previous LCFS rulemakings.
Following approval of the previous 2017 Scoping Plan Update set the path of meeting
California’s 2030 climate goals and was approved in 2017. In 2018, staff updated the LCFS to
align with the 2017 Scoping Plan Update and the 2030 climate target. In May 2022, the draft
2022 Scoping Plan Update was released to identify a path and policies to achieve carbon
neutrality and was brought to the Board for its first Board Hearing in June 2022. This release
provided a concrete goal and initiated a process with which staff could engage to begin
considering the pre- and post-2030 targets. Although the 2022 Scoping Plan Update was not
complete at the time, staff started exploring what the LCFS could do to support California’s
long-term carbon neutrality goal with stakeholders through workshops, while working closely
with the Scoping Plan team to ensure the LCFS aligned with policy direction provided by the
final Scoping Plan. The 2022 Scoping Plan Update was approved in December 2022, which
provided high-level direction on where the LCFS program needs to go into the future. This
direction played a role in developing and finalizing the potential amendments discussed with
stakeholders during public workshops and community meetings.

Table 32 lists dates for the public workshops that were held to apprise the public about
potential future changes to the LCFS program and other related developments.

Table 32: LCFS Public Workshops

Number of
. Feedback
Workshop Location Letters

Received

Workshop to discuss potential Day 1: October 14, Virtual via Day 1: 9am — | 135

regulation revisions 2020 GoToWebinar | 12pm

Day 1: Potential amendments to Day 2: October 15, Day 2: 9am —

LCFS and potential revisions to 2020 1pm

OPGEE model

Day 2: Stakeholder suggestions
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Workshop

Workshop to discuss guiding
principles for potential future
changes to LCFS program,
including establishing post-2030
targets, phasing out petroleum
projects, adding intrastate jet fuel,
supporting hydrogen refueling
infrastructure for MHD vehicles,
and streamlining implementation

December 7, 2021

Location

Virtual via
GoToWebinar

9am —
12:30pm

Number of
Feedback
Letters
Received

106

Workshop to discuss potential
changes to Crude Oil Carbon
Intensity Estimation under the
LCFS regulation

April 26, 2022

Virtual via
GoToWebinar

9am —
10:30am

Workshop to discuss potential
changes to the LCFS, including
considerations for adjustments to
compliance targets

July 7, 2022

Virtual via
GoToWebinar

9am — 1pm

131

Workshop to discuss potential
opportunities to streamline
implementation and potential
updates to emission factors,
verification, and EV base credit
methodology

August 18, 2022

Virtual via
GoToWebinar

9am — 12pm

76

Workshop to discuss options for
increasing stringency of the
carbon intensity targets for 2030
and beyond, design of initial
modeling scenarios, describe
modeling approach, and soliciting
alternatives

November 9, 2022

Virtual via
GoToWebinar

9am — 1pm

155

Workshop to discuss potential
credit generation opportunities
that may affect carbon intensity
targets, present preliminary fuel
mix and cost outputs from CATS
model, and present concepts
related to streamlining
implementation

February 22, 2023

Virtual via
GoToWebinar

9am — 12pm
(morning
session)

12:30pm —
3pm
(afternoon
session)

154
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Number of

. Feedback
Workshop Location Letters
Received
Workshop to discuss ways to May 23, 2023 Virtual via 9am — 12pm | 43
design a mechanism that would Zoom

accelerate the carbon intensity
benchmarks if certain conditions

are met.
Community meetings for May 31 and Virtual via 6pm — 8pm 16
community members to hear an June 1, 2023 Zoom

overview of the LCFS program
and provide input on potential
future LCFS changes with CARB

staff
Workshop to discuss LCFS August 16, 2023 Virtual via 9am —11am | N/A
modeling updates Zoom

In addition, CARB staff participated in numerous stakeholder meetings sponsored by other
parties, presenting information on the implementation of the existing program and exploring
potential amendments.

During the original 2009 rulemaking process, staff created the LCFS website,'® which has
since been updated and improved, to increase public participation and enhance the
information flow between CARB staff and interested parties. Since that time, staff has
consistently made available online materials related to this rulemaking, including meeting
presentations, preliminary draft regulatory language, and life cycle analysis models and tools
used in assessing fuel and feedstock availability to inform the proposed carbon intensity
benchmarks. The website also provides background information on the LCFS, workshop and
meeting notices and materials, other GHG-related information, and links to other websites with
related information. The website also includes feedback letters from stakeholders in response
to staff’'s pre-rulemaking public workshops and community meetings that led to the proposed
amendments.

104 California Air Resources Board, Low Carbon Fuel Standard website. (Accessed on May 15, 2023).
https://ww2.arb.ca.gov/our-work/programs/low-carbon-fuel-standard

134


https://ww2.arb.ca.gov/our-work/programs/low-carbon-fuel-standard

XIl. References

1.

State of California Executive Department, Executive Order N-79-20. September 23,
2020. https://www.gov.ca.gov/wp-content/uploads/2020/09/9.23.20-EO-N-79-20-
Climate.pdf

California Air Resources Board, 2022 Scoping Plan for Achieving Carbon Neutrality.
December 2022. https.//ww2.arb.ca.qov/sites/default/files/2022-12/2022-sp_1.pdf
State of California Executive Department, Executive Order N-79-20. September 23,
2020. https://www.gov.ca.gov/wp-content/uploads/2020/09/9.23.20-EO-N-79-20-
Climate.pdf

California Air Resources Board, California Greenhouse Gas Emissions for 2000 to
2020, Trends of Emissions and Other Indicators. Pages 10-14. 2022.
https.//ww2.arb.ca.gov/sites/default/files/classic/cc/inventory/2000-

2020 _ghg_inventory _trends.pdf

Explanatory Note

(a) California Air Resources Board, Proposed Regulation to Implement the Low Carbon
Fuel Standard Volume | Staff Report: Initial Statement of Reasons. March 5, 2009.
https.//ww2.arb.ca.gov/sites/default/files/barcu/regact/2009/Icfs09/Icfsisor1.pdf

(b) California Air Resources Board, Proposed Regulation to Implement the Low Carbon
Fuel Standard Volume Il Appendices, March 5, 2009.
https.//ww2.arb.ca.gov/sites/default/files/barcu/regact/2009/Icfs09/Icfsisor2. pdf

(c) California Air Resources Board, Final Statement of Reasons for Rulemaking.
December 2009.
https.//ww2.arb.ca.gov/sites/default/files/barcu/regact/2009/Icfs09/Icfsfsor.pdf

(a) California Air Resources Board, Staff Report: Initial Statement of Reasons for
Rulemaking: Proposed Amendments to the Low Carbon Fuel Standard. October 26,
2011. https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2011/Icfs2011/Icfsisor.pdf
(b) California Air Resources Board, Final Statement of Reasons: Amendments to the
Low Carbon Fuel Standard Regulation. October 2012.
https.//ww2.arb.ca.gov/sites/default/files/barcu/regact/2011/Icfs2011/Icfsfsor.pdf

(a) California Air Resources Board, Staff Report: Initial Statement of Reasons for
Rulemaking. Proposed Re-Adoption of the Low Carbon Fuel Standard Regulation.
December 31, 2014.
https.//ww2.arb.ca.gov/sites/default/files/barcu/regact/2015/Icfs2015/Icfs 15isor.pdf
California Air Resources Board, Final Statement of Reasons for Rulemaking, Including
Summary of Comments and Agency Response: Re-adoption of the Low Carbon Fuel
Standard Regulation. 2015.
https.//ww2.arb.ca.gov/sites/default/files/barcu/regact/2015/Icfs2015/fsorlcfs.pdf

10.(a) California Air Resources Board, Public Hearing to Consider Proposed Amendments

to the Low Carbon Fuel Standard Regulation and to the Regulation on
Commercialization of Alternative Diesel Fuels. Staff Report: Initial Statement of
Reasons. March 6, 2018.
https.//ww2.arb.ca.gov/sites/default/files/barcu/regact/2018/Icfs18/isor.pdf? _ga=2.23309
3594.551189306.1692641515-1059366641.1629756188

135


https://www.gov.ca.gov/wp-content/uploads/2020/09/9.23.20-EO-N-79-20-Climate.pdf
https://www.gov.ca.gov/wp-content/uploads/2020/09/9.23.20-EO-N-79-20-Climate.pdf
https://ww2.arb.ca.gov/sites/default/files/2022-12/2022-sp_1.pdf
https://www.gov.ca.gov/wp-content/uploads/2020/09/9.23.20-EO-N-79-20-Climate.pdf
https://www.gov.ca.gov/wp-content/uploads/2020/09/9.23.20-EO-N-79-20-Climate.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/cc/inventory/2000-2020_ghg_inventory_trends.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/cc/inventory/2000-2020_ghg_inventory_trends.pdf
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2009/lcfs09/lcfsisor1.pdf
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2009/lcfs09/lcfsisor2.pdf
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2009/lcfs09/lcfsfsor.pdf
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2011/lcfs2011/lcfsisor.pdf
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2011/lcfs2011/lcfsfsor.pdf
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2015/lcfs2015/lcfs15isor.pdf
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2015/lcfs2015/fsorlcfs.pdf
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2018/lcfs18/isor.pdf?_ga=2.233093594.551189306.1692641515-1059366641.1629756188
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2018/lcfs18/isor.pdf?_ga=2.233093594.551189306.1692641515-1059366641.1629756188

(b) California Air Resources Board, Addendum to the Final Statement of Reasons for
Rulemaking: Amendments to the Low Carbon Fuel Standard Regulation and to the
Regulation on Commercialization of Alternative Diesel Fuels. Final Statement of
Reasons. January 3, 2019.
https.//ww2.arb.ca.gov/sites/default/files/barcu/regact/2018/Icfs18/Icfsaddendum.pdf? g
a=2.112540034.749536220.1693580753-1565224836.1601474474

11.(a) California Air Resources Board, Public Hearing to Consider Proposed Amendments
to the Low Carbon Fuel Standard Regulation and to the Regulation on
Commercialization of Alternative Diesel Fuels. Staff Report: Initial Statement of
Reasons. October 1, 2019.
https.//ww2.arb.ca.gov/sites/default/files/barcu/regact/2019/Icfs2019/isor.pdf
(10b) California Air Resources Board, Amendments to the Low Carbon Fuel Standard
Regulation, Final Statement of Reasons. April 2020.
https.//ww2.arb.ca.gov/sites/default/files/barcu/regact/2019/Icfs2019/fsor.pdf

12.Explanatory Note

13. California Air Resources Board, LCFS Data Dashboard. Figure 9: LCFS Credit Market
Net Position Histogram. (Updated on July 31, 2023).
https.//ww2.arb.ca.gov/resources/documents/Icfs-data-dashboard

14. California Air Resources Board, LCFS Quarterly Data Spreadsheet. (Updated on July
31, 2023). https://ww2.arb.ca.gov/resources/documents/Icfs-data-dashboard

15.1bid

16. California Air Resources Board, LCFS ZEV Infrastructure Crediting webpage.
(Accessed on April 18, 2023). https.//ww2.arb.ca.gov/resources/documents/Icfs-zev-
infrastructure-crediting

17.California Air Resources Board, Current California GHG Emission Inventory Data (2022
Edition). https://ww2.arb.ca.gov/ghg-inventory-data

18.117th Congress, Inflation Reduction Act of 2022. Pub.L. No. 117-169. August 16, 2022.
https.//www.congress.gov/bill/117th-congress/house-bill/537 6/text

19.The White House, Building a Clean Energy Economy: A Guidebook to the Inflation
Reduction Act’s Investments in Clean Energy and Climate Action. 74-76. January 2023.
https.//www.whitehouse.gov/wp-content/uploads/2022/12/Inflation-Reduction-Act-
Guidebook.pdf

20.United States Department of Energy Office of Energy Efficiency & Renewable Energy,
Hydrogen Shot: Overview. (Accessed on December 13, 2023).
https.//www.energy.gov/eere/fuelcells/hydrogen-shot

21.Congressional Research Service, Carbon Storage Requirements in the 45Q Tax Credit.
IF11639. June 28, 2021. https://crsreports.congress.qov/product/pdf/IF/IF11639

22.Explanatory Note

23.United States Department of Energy, U.S. Department of Energy Announces $131
Million for CCUS Technologies. April 24, 2020. https://www.energy.gov/articles/us-
department-energy-announces-131-million-ccus-technologies

24.United States Department of Energy, Funding Opportunity Announcement 2515,
Carbon Capture R&D for Natural Gas and Industrial Point Sources, and Front-End
Engineering Design Studies for Carbon Capture Systems at Industrial Facilities and
Natural Gas Plants. October 6, 2021. https://www.energy.qgov/fecm/articles/funding-
opportunity-announcement-2515-carbon-capture-rd-natural-gas-and-industrial

136


https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2018/lcfs18/lcfsaddendum.pdf?_ga=2.112540034.749536220.1693580753-1565224836.1601474474
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2018/lcfs18/lcfsaddendum.pdf?_ga=2.112540034.749536220.1693580753-1565224836.1601474474
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2019/lcfs2019/isor.pdf
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2019/lcfs2019/fsor.pdf
https://ww2.arb.ca.gov/resources/documents/lcfs-data-dashboard
https://ww2.arb.ca.gov/resources/documents/lcfs-data-dashboard
https://ww2.arb.ca.gov/resources/documents/lcfs-zev-infrastructure-crediting
https://ww2.arb.ca.gov/resources/documents/lcfs-zev-infrastructure-crediting
https://ww2.arb.ca.gov/ghg-inventory-data
https://www.congress.gov/bill/117th-congress/house-bill/5376/text
https://www.whitehouse.gov/wp-content/uploads/2022/12/Inflation-Reduction-Act-Guidebook.pdf
https://www.whitehouse.gov/wp-content/uploads/2022/12/Inflation-Reduction-Act-Guidebook.pdf
https://www.energy.gov/eere/fuelcells/hydrogen-shot
https://crsreports.congress.gov/product/pdf/IF/IF11639
https://www.energy.gov/articles/us-department-energy-announces-131-million-ccus-technologies
https://www.energy.gov/articles/us-department-energy-announces-131-million-ccus-technologies
https://www.energy.gov/fecm/articles/funding-opportunity-announcement-2515-carbon-capture-rd-natural-gas-and-industrial
https://www.energy.gov/fecm/articles/funding-opportunity-announcement-2515-carbon-capture-rd-natural-gas-and-industrial

25.Explanatory Note

26.California Air Resource Board, Latest GHG Inventory shows California remains below
2020 emissions target. October 19, 2020. https://ww2.arb.ca.gov/news/latest-ghg-
inventory-shows-california-remains-below-2020-emissions-target

27.California Air Resources Board, California Transportation Supply (CATS) Model v0.2 —
Technical Documentation for August 2023 Example Scenario. August 2023.
https.//ww2.arb.ca.gov/sites/default/files/2023-08/CATS%20Technical _1.pdf

28.Cal. Code Regs., tit. 17, § 95487(a)(2)(D).

29.Cal. Code Regs., tit. 17, § 95485(c).

30.Internal Revenue Service. Sustainable Aviation Fuel Credit webpage. (Updated on
January 31, 2023). https.//www.irs.gov/credits-deductions/businesses/sustainable-
aviation-fuel-credit

31.California Office of the Governor, Governor’s Letter to Chair Randolph. July 22, 2022.
https.//www.gov.ca.gov/wp-content/uploads/2022/07/07.22.2022-Governors-Letter-to-
CARB.pdf?emrc=1054d6

32.United Airlines, Our sustainable aviation fuel program. (Accessed on October 10, 2023).
https.//www.united.com/en/us/fly/company/responsibility/sustainable-aviation-fuel. html

33.Southwest Airlines, Environmentally Sustainable Goals. (Accessed on October 10,
2023). https.//www.southwest.com/citizenship/planet/

34.American Airlines, Pathway to net zero. (Accessed on October 10, 2023).
https.//news.aa.com/esg/climate-change/pathway-to-net-zero/

35.Alaska Airlines, Flying with Purpose: Alaska Sets New Climate Goals, Including Net-
zero carbon Emission by 2040. April 21, 2021.
https.//news.alaskaair.com/sustainability/alaska-airlines-net-zero-carbon-goals/

36.Delta Airlines, Committed to Sustainability. (Accessed November 22, 2023).
https.//www.delta.com/us/en/about-delta/sustainability

37.California Air Resources Board, Proposed Fiscal Year 2023-24 Funding Plan for Clean
Transportation Incentives. 59-60. October 6, 2023.
https.//ww2.arb.ca.gov/sites/default/files/2023-
10/Proposed%20Funding%20Plan%20Fiscal%20Year%202023-24.pdf

38. California Air Resources Board, Innovative Clean Transit. (Accessed on October 10,
2023). https://ww2.arb.ca.gov/our-work/programs/innovative-clean-transit

39. California Air Resources Board, Advanced Clean Trucks webpage. (Accessed on
October 10, 2023). https://ww2.arb.ca.gov/our-work/programs/advanced-clean-trucks

40. California Air Resources Board, Advanced Clean Fleet webpage. (Accessed on October
10, 2023). https://wwZ2.arb.ca.gov/our-work/programs/advanced-clean-fleets

41.California Air Resources Board, CARB and truck and engine manufacturers announce
unprecedented partnership to meet clean air goals. July 6, 2023.
https.//ww2.arb.ca.gov/news/carb-and-truck-and-engine-manufacturers-announce-
unprecedented-partnership-meet-clean-airf

42.California Office of Environmental Health Hazard Assessment, Impacts of Greenhouse
Gas Emission Limits Within Disadvantaged Communities: Progress Toward Reducing
Inequities. February 2022. https://oehha.ca.gov/media/downloads/environmental-
Justice//impactsofghgpoliciesreport020322.pdf

137


https://ww2.arb.ca.gov/news/latest-ghg-inventory-shows-california-remains-below-2020-emissions-target
https://ww2.arb.ca.gov/news/latest-ghg-inventory-shows-california-remains-below-2020-emissions-target
https://ww2.arb.ca.gov/sites/default/files/2023-08/CATS%20Technical_1.pdf
https://www.irs.gov/credits-deductions/businesses/sustainable-aviation-fuel-credit
https://www.irs.gov/credits-deductions/businesses/sustainable-aviation-fuel-credit
https://www.gov.ca.gov/wp-content/uploads/2022/07/07.22.2022-Governors-Letter-to-CARB.pdf?emrc=1054d6
https://www.gov.ca.gov/wp-content/uploads/2022/07/07.22.2022-Governors-Letter-to-CARB.pdf?emrc=1054d6
https://www.united.com/en/us/fly/company/responsibility/sustainable-aviation-fuel.html
https://www.southwest.com/citizenship/planet/
https://news.aa.com/esg/climate-change/pathway-to-net-zero/
https://news.alaskaair.com/sustainability/alaska-airlines-net-zero-carbon-goals/
https://www.delta.com/us/en/about-delta/sustainability
https://ww2.arb.ca.gov/sites/default/files/2023-10/Proposed%20Funding%20Plan%20Fiscal%20Year%202023-24.pdf
https://ww2.arb.ca.gov/sites/default/files/2023-10/Proposed%20Funding%20Plan%20Fiscal%20Year%202023-24.pdf
https://ww2.arb.ca.gov/our-work/programs/innovative-clean-transit
https://ww2.arb.ca.gov/our-work/programs/advanced-clean-trucks
https://ww2.arb.ca.gov/our-work/programs/advanced-clean-fleets
https://ww2.arb.ca.gov/news/carb-and-truck-and-engine-manufacturers-announce-unprecedented-partnership-meet-clean-air
https://ww2.arb.ca.gov/news/carb-and-truck-and-engine-manufacturers-announce-unprecedented-partnership-meet-clean-air
https://oehha.ca.gov/media/downloads/environmental-justice/impactsofghgpoliciesreport020322.pdf
https://oehha.ca.gov/media/downloads/environmental-justice/impactsofghgpoliciesreport020322.pdf

43. California Office of Environmental Health Hazard and Assessment, CalEnviroScreen
4.0. (Updated October 2021).
https.//oehha.ca.gov/calenviroscreen/report/calenviroscreen-40

44 . United Nations Environment Programme and Climate and Clean Air Coalition, Global
Methane Assessment: Benefits and Costs of Mitigating Methane Emissions. Summary
for Policymakers. 2021.
https.//wedocs.unep.org/bitstream/handle/20.500.11822/35917/GMA_ES.pdf

45.Explanatory Note

46. California Air Resources Board, LCFS Quarterly Data Spreadsheet. (Updated on July
31, 2023). https://ww2.arb.ca.gov/resources/documents/Icfs-data-dashboard

47 .California Air Resources Board, Advanced Clean Fleets Resolution 23-13. April 27,
2023. https://wwZ2.arb.ca.gov/sites/default/files/barcu/board/res/2023/res23-13.pdf

48.Explanatory Note

49. California Energy Commission, Renewables Portfolio Standard Eligibility Guidebook,
Nineth Edition. Publication Number: CEC-300-2016-006-ED9-CMF-REV. 9-10. January
2017. https://efiling.energy.ca.gov/getdocument.aspx?tn=217317

50. Explanatory Note

51.(a) European Commission, Report from the Commission to the European Parliament,
the Council, the European Economic and Social Committee and the Committee of the
Regions on the status of production expansion of relevant food and feed crops
worldwide. Brussels. March 13, 2019. https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX:52019DC0142
(b) European Commission, Annexes to the Report from the Commission to the
European Parliament, the Council, the European Economic and Social Committee and
the Committee of the Regions on the status of production expansion of relevant food
and feed crops worldwide. Annexes 1 to 2. Brussels. March 13, 2019.

(c) Searle, S., Defining Low and High Indirect Land-Use Change Biofuels in European
Union Policy. The International Council on Clean Transportation. November 2018.
https://theicct.org/sites/default/files/High%20low% 20ILUC%20Fact%20Sheet%2020181
113.pdf

52.United States Government Interagency Working Group on Social Cost of Greenhouse
Gases, Technical Support Document: Social Cost of Carbon, Methane, and Nitrous
Oxide Interim Estimates under Executive Order 13990. February 2021.
https.//www.whitehouse.gov/wp-
content/uploads/2021/02/TechnicalSupportDocument _SocialCostofCarbonMethaneNitr
ousOxide.pdf

53. California Air Resources Board, 2022 Scoping Plan for Achieving Carbon Neutrality. 27-
28. November 16, 2022. hitps.//wwZ2.arb.ca.qov/sites/default/files/2022-12/2022-
sp_1.pdf

54. Office of Management and Budgets. Circular A-4. September 17, 2023.
https.//www.transportation.gov/sites/dot.gov/files/docs/OMB%20Circular%20No. %20A-
4.pdf

55.National Academies of Sciences, Engineering, and Medicine, Valuing Climate
Damages: Updating Estimation of Carbon Dioxide. National Academies Press,
Washington DC. 2017. https://nap.nationalacademies.org/catalog/24651/valuing-
climate-damages-updating-estimation-of-the-social-cost-of

138


https://oehha.ca.gov/calenviroscreen/report/calenviroscreen-40
https://wedocs.unep.org/bitstream/handle/20.500.11822/35917/GMA_ES.pdf
https://ww2.arb.ca.gov/resources/documents/lcfs-data-dashboard
https://ww2.arb.ca.gov/sites/default/files/barcu/board/res/2023/res23-13.pdf
https://efiling.energy.ca.gov/getdocument.aspx?tn=217317
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52019DC0142
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52019DC0142
https://theicct.org/sites/default/files/High%20low%20ILUC%20Fact%20Sheet%2020181113.pdf
https://theicct.org/sites/default/files/High%20low%20ILUC%20Fact%20Sheet%2020181113.pdf
https://www.whitehouse.gov/wp-content/uploads/2021/02/TechnicalSupportDocument_SocialCostofCarbonMethaneNitrousOxide.pdf
https://www.whitehouse.gov/wp-content/uploads/2021/02/TechnicalSupportDocument_SocialCostofCarbonMethaneNitrousOxide.pdf
https://www.whitehouse.gov/wp-content/uploads/2021/02/TechnicalSupportDocument_SocialCostofCarbonMethaneNitrousOxide.pdf
https://ww2.arb.ca.gov/sites/default/files/2022-12/2022-sp_1.pdf
https://ww2.arb.ca.gov/sites/default/files/2022-12/2022-sp_1.pdf
https://www.transportation.gov/sites/dot.gov/files/docs/OMB%20Circular%20No.%20A-4.pdf
https://www.transportation.gov/sites/dot.gov/files/docs/OMB%20Circular%20No.%20A-4.pdf
https://nap.nationalacademies.org/catalog/24651/valuing-climate-damages-updating-estimation-of-the-social-cost-of
https://nap.nationalacademies.org/catalog/24651/valuing-climate-damages-updating-estimation-of-the-social-cost-of

https://nap.nationalacademies.org/catalog/24651/valuing-climate-damages-updating-
estimation-of-the-social-cost-of

56.United States Government Interagency Working Group on Social Cost of Greenhouse
Gases, Technical Support Document: Social Cost of Carbon, Methane, and Nitrous
Oxide Interim Estimates under Executive Order 13990. February 2021.
https.//www.whitehouse.gov/wp-
content/uploads/2021/02/TechnicalSupportDocument _SocialCostofCarbonMethaneNitr
ousOxide.pdf

57.United States Environmental Protection Agency, Social Cost of Carbon Fact Sheet.
December 2016. hitps.//www.epa.gov/sites/default/files/2016-
12/documents/social _cost_of carbon_fact _sheet.pdf

58. California Air Resources Board, Compliance Offset Protocol Livestock Projects.
November 14, 2014.
https.//ww2.arb.ca.gov/sites/default/files/barcu/regact/2014/capandtrade 14/ctlivestockpr
otocol.pdf

59. United States Energy Information Administration, Energy Conversion Calculators.
(Updated June 16, 2023). https.//www.eia.gov/energyexplained/units-and-
calculators/energy-conversion-calculators.php

60. California Air Resources Board, California Air Resources Board Updated Health
Endpoints Bulletin. 2022. https://wwZ2.arb.ca.gov/sites/default/files/2022-
11/California%20Air%20Resources%20Board%20Updated%20Health%20Endpoints%2
OBulletin%20-%20Edited%20Nov%202022_0.pdf

61.United States Environmental Protection Agency, Integrated Science Assessment for
Particulate Matter. December 2019.
https.//cfpub.epa.gov/ncea/isa/recordisplay.cfm?deid=347534

62.United States Environmental Protection Agency, Estimating PM2.5- and Ozone-
Attributable Health Benefits. March 2021. https.//www.epa.qgov/sites/default/files/2021-
03/documents/estimating_pm2.5-_and_ozone-attributable health _benefits tsd.pdf

63.United States Environmental Protection Agency, Integrated Science Assessment for
Oxides of Nitrogen — Health Criteria. January 2016.
https.//cfpub.epa.gov/nceal/isa/recordisplay.cfm?deid=310879

64.Fann N., Fulcher C.M., & Hubbell B.J., The influence of location, source, and emission
type in estimates of the human health benefits of reducing a ton of air pollution. Air
Quality, Atmosphere & Health, 2:169-176. June 9, 2009.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2770129/

65.Fann, N., Baker, K. R., Chan, E. A., Eyth, A., Macpherson, A., Miller, E., & Snyder, J.
Assessing human health PM2. 5 and ozone impacts from US oil and natural gas sector
emissions in 2025. Environmental Science & Technology, 52(15), 8095-8103. July 13,
2018. https://pubs.acs.org/doi/full/10.1021/acs.est.8b02050
https.//pubs.acs.org/doi/full/10.1021/acs.est.8602050

66.United States Environmental Protection Agency, Technical Support Document (TSD) for
the Final Revised Cross-State Air Pollution Rule Update for the 2008 Ozone Season
NAAQS Estimating PM2.5- and Ozone-Attributable Health Benefits. March 2021.
https.//www.epa.gov/sites/default/files/2021-03/documents/estimating_pm?2.5-
_and_ozone-attributable health_benefits _tsd.pdf

139


https://nap.nationalacademies.org/catalog/24651/valuing-climate-damages-updating-estimation-of-the-social-cost-of
https://nap.nationalacademies.org/catalog/24651/valuing-climate-damages-updating-estimation-of-the-social-cost-of
https://www.whitehouse.gov/wp-content/uploads/2021/02/TechnicalSupportDocument_SocialCostofCarbonMethaneNitrousOxide.pdf
https://www.whitehouse.gov/wp-content/uploads/2021/02/TechnicalSupportDocument_SocialCostofCarbonMethaneNitrousOxide.pdf
https://www.whitehouse.gov/wp-content/uploads/2021/02/TechnicalSupportDocument_SocialCostofCarbonMethaneNitrousOxide.pdf
https://www.epa.gov/sites/default/files/2016-12/documents/social_cost_of_carbon_fact_sheet.pdf
https://www.epa.gov/sites/default/files/2016-12/documents/social_cost_of_carbon_fact_sheet.pdf
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2014/capandtrade14/ctlivestockprotocol.pdf
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2014/capandtrade14/ctlivestockprotocol.pdf
https://www.eia.gov/energyexplained/units-and-calculators/energy-conversion-calculators.php
https://www.eia.gov/energyexplained/units-and-calculators/energy-conversion-calculators.php
https://ww2.arb.ca.gov/sites/default/files/2022-11/California%20Air%20Resources%20Board%20Updated%20Health%20Endpoints%20Bulletin%20-%20Edited%20Nov%202022_0.pdf
https://ww2.arb.ca.gov/sites/default/files/2022-11/California%20Air%20Resources%20Board%20Updated%20Health%20Endpoints%20Bulletin%20-%20Edited%20Nov%202022_0.pdf
https://ww2.arb.ca.gov/sites/default/files/2022-11/California%20Air%20Resources%20Board%20Updated%20Health%20Endpoints%20Bulletin%20-%20Edited%20Nov%202022_0.pdf
https://cfpub.epa.gov/ncea/isa/recordisplay.cfm?deid=347534
https://www.epa.gov/sites/default/files/2021-03/documents/estimating_pm2.5-_and_ozone-attributable_health_benefits_tsd.pdf
https://www.epa.gov/sites/default/files/2021-03/documents/estimating_pm2.5-_and_ozone-attributable_health_benefits_tsd.pdf
https://cfpub.epa.gov/ncea/isa/recordisplay.cfm?deid=310879
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2770129/
https://pubs.acs.org/doi/full/10.1021/acs.est.8b02050
https://www.epa.gov/sites/default/files/2021-03/documents/estimating_pm2.5-_and_ozone-attributable_health_benefits_tsd.pdf
https://www.epa.gov/sites/default/files/2021-03/documents/estimating_pm2.5-_and_ozone-attributable_health_benefits_tsd.pdf

67.Sears, M. R., Greene, J. M., Willan, A. R., Wiecek, E. M., Taylor, D. R., Flannery, E. M.,
Cowan, J.O., Herbison, G.P., Silva, P.A, & Poulton, R., A longitudinal, population-
based, cohort study of childhood asthma followed to adulthood. New England Journal of
Medicine, 349(15), 1414-1422. October 9, 2003.
https:.//www.nejm.org/doi/full/10.1056/nejmoa022363

68.McGeachie M.J., Yates K.P., Zhou X., Guo F., Sternberg A.L., Van Natta M.L., Wise
R.A., Szefler S.J., Sharma S., Kho A.T., Cho M.H., Croteau-Chonka D.C., Castaldi P.J.,
Jain G., Sanyal A, Zhan Y., Lajoie B.R., Dekker J., Stamatoyannopoulos J., Covar
R.A., Zeiger R.S., Adkinson N.F., Williams P.V., Kelly H.W., Grasemann H., Vonk J.M.,
Koppelman G.H., Postma D.S., Raby B.A., Houston I., Lu Q., Fuhlbrigge A.L., Tantisira
K.G., Silverman E.K., Tonascia J., Weiss S.T., & Strunk, R.C., Patterns of growth and
decline in lung function in persistent childhood asthma. New England Journal of
Medicine, 374(19), 1842-1852. May 12, 2016.
https.//www.nejm.org/doi/full/10.1056/nejmoa1513737

69. Explanatory Note

70.California Legislature, Senate Bill 1020 Clean Energy, Jobs, and Affordability Act of
2022. Signed September 16, 2022.
https.//leginfo.legislature.ca.gov/faces/billNavClient.xhtmlI?bill _id=202120220SB1020

71.California Legislature, Senate Bill 100 California Renewables Portfolio Standard
Program: emissions of greenhouse gases. Signed September 10, 2018.
https://leginfo.legislature.ca.gov/faces/bill TextClient. xhtmi?bill_id=201720180SB100

72.California Air Resources Board, Mandatory Greenhouse Gas Reporting 2021 Emissions
Year Frequently Asked Questions. November 4, 2022.
https.//ww2.arb.ca.gov/sites/default/files/classic/cc/reporting/ghg-rep/reported-
data/2021mrrfaqgs.pdf

73. California Air Resources Board, California Greenhouse Gas Emissions for 2000 to
2020 Trends of Emissions and Other Indicators. October 26, 2022.
https.//ww2.arb.ca.gov/sites/default/files/classic/cc/inventory/2000-
2020_ghg_inventory trends.pdf

74 .Delegates to the First National People of Color Environmental Leadership Summit, The
Principles of Environmental Justice (EJ). 1991. https://www.ejnet.org/ej/principles.html

75.California Air Resources Board, Vision for Environmental Justice and Racial Equity.
October 24, 2022. https.//ww?2.arb.ca.qov/sites/default/files/2023-
04/CARB%20Vision%20Racial%20Equity%20Final%20ENG.pdf

76.Environmental Justice Advisory Committee, AB 32 Environmental Justice Advisory
Committee Charter. 2023.
https.//ww2.arb.ca.gov/sites/default/files/barcu/board/books/2023/032323/23-3-
4ejaccharter.pdf

77.Environmental Justice Advisory Committee, Draft Recommendations to the California
Air Resources Board (CARB) on the Low Carbon Fuel Standard Regulation Updates.
August 28, 2023. https://ww2.arb.ca.gov/sites/default/files/2023-
08/EJAC%20DRAFT%20Low%20Carbon%20Fuel%20Standard%20Recommendations
%20Version%202%20082823.pdf

78.Environmental Justice Advisory Committee, Environmental Justice Advisory Committee
2022 Scoping Plan Recommendations: NF44 & NF54. 15-16. September 30, 2022.

140


https://www.nejm.org/doi/full/10.1056/nejmoa022363
https://www.nejm.org/doi/full/10.1056/nejmoa1513737
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=202120220SB1020
https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201720180SB100
https://ww2.arb.ca.gov/sites/default/files/classic/cc/reporting/ghg-rep/reported-data/2021mrrfaqs.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/cc/reporting/ghg-rep/reported-data/2021mrrfaqs.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/cc/inventory/2000-2020_ghg_inventory_trends.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/cc/inventory/2000-2020_ghg_inventory_trends.pdf
https://www.ejnet.org/ej/principles.html
https://ww2.arb.ca.gov/sites/default/files/2023-04/CARB%20Vision%20Racial%20Equity%20Final%20ENG.pdf
https://ww2.arb.ca.gov/sites/default/files/2023-04/CARB%20Vision%20Racial%20Equity%20Final%20ENG.pdf
https://ww2.arb.ca.gov/sites/default/files/barcu/board/books/2023/032323/23-3-4ejaccharter.pdf
https://ww2.arb.ca.gov/sites/default/files/barcu/board/books/2023/032323/23-3-4ejaccharter.pdf
https://ww2.arb.ca.gov/sites/default/files/2023-08/EJAC%20DRAFT%20Low%20Carbon%20Fuel%20Standard%20Recommendations%20Version%202%20082823.pdf
https://ww2.arb.ca.gov/sites/default/files/2023-08/EJAC%20DRAFT%20Low%20Carbon%20Fuel%20Standard%20Recommendations%20Version%202%20082823.pdf
https://ww2.arb.ca.gov/sites/default/files/2023-08/EJAC%20DRAFT%20Low%20Carbon%20Fuel%20Standard%20Recommendations%20Version%202%20082823.pdf

https.//ww2.arb.ca.gov/sites/default/files/barcu/board/books/2022/090122/finalejacrecs.p
df

79.Environmental Justice Advisory Committee, Environmental Justice Advisory Committee
2022 Scoping Plan Recommendations. September 30, 2022.
https.//ww2.arb.ca.gov/sites/default/files/barcu/board/books/2022/090122/finalejacrecs.p
df

80. Explanatory Note

81.Environmental Justice Advisory Committee, Draft Recommendations to the California
Air Resources Board (CARB) on the Low Carbon Fuel Standard Regulation Updates.
August 28, 2023. https://wwZ2.arb.ca.gov/sites/default/files/2023-
08/EJAC%20DRAFT%20Low%20Carbon%20Fuel%20Standard%20Recommendations
%20Version%202%20082823.pdf

82.California Department of Finance, National Economic Forecast — Annual & Quarterly
(Updated in April 2023). https://dof.ca.gov/Forecasting/Economics/economic-forecasts-
u-s-and-california/

83. California Department of Finance, Economic Research Unit. California Economic
Forecast — Annual & Quarterly (Updated in April 2023).
https.//dof.ca.gov/Forecasting/Economics/economic-forecasts-u-s-and-california/

84.California Department of Finance, Demographic Research Unit, Report P-3: Population
Projections, California, 2010-2060 (Baseline 2019 Population Projections; Vintage 2020
Release). 2021.

85. California Department of Finance, Demographic Research Unit. Report P-3: Population
Projections, California, 2020-2060 (Baseline 2019 Population Projections; Vintage 2023
Release). 2023. Zip File.

86. Explanatory Note

87.Explanatory Note

88. Explanatory Note

89.Explanatory Note

90. Explanatory Note

91.Explanatory Note

92.Explanatory Note

93.Explanatory Note

94.United States Energy Information Administration, Annual Retail Gasoline and Diesel
Prices (Updated on July 31, 2023).
https.//www.eia.gov/dnav/pet/pet_pri_gnd_dcus_sca_a.htm

95. California Air Resources Board, Low Carbon Fuel Standard Public Workshop: Concepts
and Tools for Compliance Target Modeling. November 9, 2022.
https.//ww2.arb.ca.gov/sites/default/files/2022-11/LCFSPresentation.pdf

96. Environmental Justice Advisory Committee, Draft Recommendations to the California
Air Resources Board (CARB) on the Low Carbon Fuel Standard Regulation Updates.
August 28, 2023. https://ww2.arb.ca.gov/sites/default/files/2023-
08/EJAC%20DRAFT%20Low%20Carbon%20Fuel%20Standard%20Recommendations
%20Version%202%20082823.pdf

97.Explanatory Note

141


https://ww2.arb.ca.gov/sites/default/files/barcu/board/books/2022/090122/finalejacrecs.pdf
https://ww2.arb.ca.gov/sites/default/files/barcu/board/books/2022/090122/finalejacrecs.pdf
https://ww2.arb.ca.gov/sites/default/files/barcu/board/books/2022/090122/finalejacrecs.pdf
https://ww2.arb.ca.gov/sites/default/files/barcu/board/books/2022/090122/finalejacrecs.pdf
https://ww2.arb.ca.gov/sites/default/files/2023-08/EJAC%20DRAFT%20Low%20Carbon%20Fuel%20Standard%20Recommendations%20Version%202%20082823.pdf
https://ww2.arb.ca.gov/sites/default/files/2023-08/EJAC%20DRAFT%20Low%20Carbon%20Fuel%20Standard%20Recommendations%20Version%202%20082823.pdf
https://ww2.arb.ca.gov/sites/default/files/2023-08/EJAC%20DRAFT%20Low%20Carbon%20Fuel%20Standard%20Recommendations%20Version%202%20082823.pdf
https://dof.ca.gov/Forecasting/Economics/economic-forecasts-u-s-and-california/
https://dof.ca.gov/Forecasting/Economics/economic-forecasts-u-s-and-california/
https://dof.ca.gov/Forecasting/Economics/economic-forecasts-u-s-and-california/
https://www.eia.gov/dnav/pet/pet_pri_gnd_dcus_sca_a.htm
https://ww2.arb.ca.gov/sites/default/files/2022-11/LCFSPresentation.pdf
https://ww2.arb.ca.gov/sites/default/files/2023-08/EJAC%20DRAFT%20Low%20Carbon%20Fuel%20Standard%20Recommendations%20Version%202%20082823.pdf
https://ww2.arb.ca.gov/sites/default/files/2023-08/EJAC%20DRAFT%20Low%20Carbon%20Fuel%20Standard%20Recommendations%20Version%202%20082823.pdf
https://ww2.arb.ca.gov/sites/default/files/2023-08/EJAC%20DRAFT%20Low%20Carbon%20Fuel%20Standard%20Recommendations%20Version%202%20082823.pdf

98. California Air Resources Board, 2022 Scoping Plan for Achieving Carbon Neutrality. 27-
28. November 16, 2022. hitps.//wwZ2.arb.ca.qov/sites/default/files/2022-12/2022-
sp_1.pdf

99. California Air Resources Board, Analysis of Progress toward Achieving the 2030 Dairy
and Livestock Sector Methane Emissions Target. (Accessed on September 19, 2023).
https.//ww2.arb.ca.gov/resources/documents/dairy-livestock-sb1383-analysis

100. California Air Resources Board, 2022 Scoping Plan for Achieving Carbon
Neutrality. 91-97. November 16, 2022. https://wwZ2.arb.ca.gov/sites/default/files/2022-
12/2022-sp_1.pdf

101. ICF Resources LLC, Analyzing Future Low Carbon Fuel Targets in California:
Initial Results for Accelerated Decarbonization, Central Case. Submitted to Auto-
Acceleration Mechanism for the Low Carbon Fuel Standard Public Comment Docket.
June 30, 2023. https.//ww2.arb.ca.gov/form/public-comments/submissions/4306

102. United States Environmental Protection Agency, Final Volume Standards for
2020, 2021, and 2022. (Updated on August 31, 2022). https.//www.epa.gov/renewable-
fuel-standard-program/final-volume-standards-2020-2021-and-2022

103. United States Environmental Protection Agency, Proposed Renewable Fuel
Standards for 2023, 2024, and 2025. (Updated on February 2, 2023).
https.//www.epa.gov/renewable-fuel-standard-program/proposed-renewable-fuel-
standards-2023-2024-and-2025

104. California Air Resources Board, LCFS Meetings and Workshops webpage.
(Accessed on November 30, 2023). hitps://ww2.arb.ca.gov/our-work/programs/low-
carbon-fuel-standard/Icfs-meetings-and-workshops

105. California Air Resources Board, Low Carbon Fuel Standard website. (Accessed
on May 15, 2023). https.//ww2.arb.ca.gov/our-work/programs/low-carbon-fuel-standard

142


https://ww2.arb.ca.gov/sites/default/files/2022-12/2022-sp_1.pdf
https://ww2.arb.ca.gov/sites/default/files/2022-12/2022-sp_1.pdf
https://ww2.arb.ca.gov/resources/documents/dairy-livestock-sb1383-analysis
https://ww2.arb.ca.gov/sites/default/files/2022-12/2022-sp_1.pdf
https://ww2.arb.ca.gov/sites/default/files/2022-12/2022-sp_1.pdf
https://ww2.arb.ca.gov/form/public-comments/submissions/4306
https://www.epa.gov/renewable-fuel-standard-program/final-volume-standards-2020-2021-and-2022
https://www.epa.gov/renewable-fuel-standard-program/final-volume-standards-2020-2021-and-2022
https://www.epa.gov/renewable-fuel-standard-program/proposed-renewable-fuel-standards-2023-2024-and-2025
https://www.epa.gov/renewable-fuel-standard-program/proposed-renewable-fuel-standards-2023-2024-and-2025
https://ww2.arb.ca.gov/our-work/programs/low-carbon-fuel-standard/lcfs-meetings-and-workshops
https://ww2.arb.ca.gov/our-work/programs/low-carbon-fuel-standard/lcfs-meetings-and-workshops
https://ww2.arb.ca.gov/our-work/programs/low-carbon-fuel-standard

Xlll. Appendices

Appendix A: Proposed Regulation Order
Appendix A-1: Proposed Regulation Order (Proposed Sections for Amendments)
Appendix A-1.1: Alternative Format to Proposed Regulation Order
Appendix A-2: Proposed Regulation Order (Proposed Sections for Adoption)
Appendix B: CA-GREET4.0 Technical Documentation

Appendix C-1: Standard Regulatory Impact Assessment Submitted to the Department of
Finance

Appendix C-2: Department of Finance Comment Letter

Appendix C-3: Summary of Department of Finance Comments to the Low Carbon Fuel
Standard 2023 Amendments Standardized Regulatory Impact Assessment and CARB
Responses

Appendix D: Draft Environmental Impact Analysis

Appendix E: Purpose and Rationale for Low Carbon Fuel Standards Amendments
Appendix F: Estimating Carbon Intensity Values for the Crude Lookup Table
Appendix G: List of References

143



FOOTNOTE 4
ATTACHMENT



Calitornia Low Carbon
Fuel Standard Workshop

APRIL 10, 2024

v

CALIFORNIA




Workshop Overview

* Morning, 9am-12pm
« EJAC Presentation or Comments

* Staff Presentation
« LCFS support for CA climate, air quality, and ZEV goals
* Rulemaking process and key concepts
* Modeling updates and renewable diesel volume projections

» Sustainability guardrails
* Public comments (in-person and Zoom)

* Break, 12-1pm
« Afternoon

* Public comments continued (in-person and Zoom)



Public Comments

* Process

« Comments will be taken by in-person
attendees and virtually through Zoom

* 3 minutes per comment

* Staff will make every effort to call on
commenters in the order they signal
they would like to comment or raise
the hand on Zoom

e /Zoom Orientation

» "Raise Hand" to signal that you'd like
make a comment

« Zoom phone participants may dial #2
to raise your hand

* Staff will inform Zoom phone
participants when they are unmuted
during public comment

 Dial *6 to mute or unmute




I h e Road CARB has put a roadmap in place to drastically reduce our

. . dependence on petroleum in the transportation sector by 2045.
to Zero Emissions

ACT ( ACC
How cuts happen? CARB rules that make that possible:
Requires we cut GHGs. Zero emission cars, trucks and fuels. Advanced Clean Trucks, Advanced

To reach goals, fuel use Clean Cars, Advanced Clean Fleets
" 940 _ ¢ ACT: Phases out sale of most fuel-powered
must be cut by 94%. ) Gl trucks by 2035
g{f & ﬁ ACC: 100% ZEV sales requirement by 2035
o ¢ ACF: Requires that trucks in CA be zero

emissions by 2045

All together, these Governor Newsom creates Makes fuel less polluting and encourages
actions will help us build new oversight committee production of cleaner alternatives

a cI.eane.r, healthier to monitor oil companies Dirty Fuel  Cleaner Fuel
California for current

, -
and future generations. A :,2:‘,'(: S '
 — 4
m PAY EARN A CARB




Reqgulations Implement State Plans

* CARB's Core Long-term Planning Documents

* State Implementation Plan (SIP) to achieve federal and state air
quality goals

* AB 32 Scoping Plan to achieve state climate targets

« 2022 Scoping Plan Update builds on existing SIP to ensure alignment with air
quality related actions

« ZEV regulations implement SIP and Scoping Plan

* LCFSisincluded in analyses for ZEV regulations as part of economic
support for ZEV deployment and operation

* LCFS amendments proposed in 45-day package designed to
support recently adopted ZEV regulations



LCFS Supports ZEV Regulations

« LCFS reduces costs of zero emission fuels, contributing to
lower total cost of operation for ZEVs
* Advanced Clean Cars |l
* Advanced Clean Trucks
* Advanced Clean Fleets
* Other zero emission regulations

* Shore power, cargo handling, forklifts, and transportation
refrigeration units




LCFS Support for ZEV Regulations

R e A
Q1 2011 - Q3 2023
Dispensed electricity (non- 6,300,000 $1.07B

Dispensed hydrogen 190,000 $3.98M
Sum of dispensed ful 6500000  su.8
Fast Charging Infra capacity credits PEZXe0[0 S60M

HRI capacity credits 355,000 S40M

Sum of HRI/FCI* 590,000  $100M (credits even without dispensing fuel)
Proposed Amendments Percent of total credits in 2045 Value (S) using avg. 2020-22 credit price

Dispensed electricity 40% S3B

Dispensed hydrogen 5% S400M

Dispensed RNG, renewable diesel  JOZ YU E G i) NA
and biodiesel

*HRI/FCI credit totals reflect current utilization. If fully utilized at 2.5% caps, ZEV infrastructure credit revenue could be 4-5x larger



LCFS Support for ZEV Infrastructure
Near-term aligned with ZEV Regulations

Proposed Amendments Max credits (MT) at 2.5% each of | Value ($) using avg. 2020-22 credit price
deficits

HD HRI/FCI credits in 2030 2,100,000 $357M
HD HRI/FCI credits in 2035 2,600,000 $441M

Staff estimates that the proposed HD HRI/FCI provisions could pay for 1.5x the capital costs of
all the fast chargers and hydrogen stations needed to meet the 2022 Scoping Plan vehicle
populations, through 2030 and potentially through 2035




LCFS Long-term support for Alternative Fuels
Aligned with ZEV Regulations

Proposed Amendments Total Credits (net Value (S) using avg. 2020-22 credit
credits/deficits) 2025-2045 | price

Dispensed electricity 606,000,000 $103B
Dispensed hydrogen 34,000,000 $5.8B
Dispensed renewable diesel 4,490,000 $764M

and biodiesel

Fossil fuels (gasoline and diesel) are deficit generators and do not generate
credits in the LCFS. Less than $1 billion estimated for liquid non-fossil drop-
in fuels between 2025 and 2045.



LCFS Supports Transit & Clean Technology
& Aligns with Other CARB Regulations

“ Total credits (MT) Value (S) using yearly average credit prices

Transit credlts 2022 302,000 S36M

Total transit credits (Q1 2011 2,750,000 $341M
through Q3 2023)

m Total credits (MT) Q1 2011 Value (S) using avg. 2020-22 credit price
through Q3 2023

Fixed guideways 1,780,000 $303M

Shore power for ocean going 1,100,000 $188M
vessels at berth

Cargo handling equipment 200,000 $34M
Forklifts 5,900,000 $1B

Transport Refrigeration Units 122,000 $21M



Historical LCFS Credit and Retail Fuel Prices
Counters Fossil Industry Narrative

$230 $7.00 Chart is created by
CARB and updates a
- $6.00 . . .
$200 version provided in the
6500 g paper referenced
g $150 %; be/OW
= - $4.00 i
g ’ ‘ | oo & “An assessment of observed
g s Y. 4 o market prices shows
i L5200 & conclusively that the LCFS
" g0 program price effect at the
- 3100 pump is not a significant
“ 0.0 driver of retail fuel prices in

. .
JMMJ SN JMMJ SN JMMJ SN JMMJ SN JMMJ SN JMMJ SN JMMJ SN JMMJ SN JMMJ SN JMMJ SN JMMJ SN J Callfornla.
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

e===| CFS Monthly Average Credit Price ====RFG CA Monthly Average Retail Price Executive Summary (bateswhlte.com)



https://www.bateswhite.com/media/publication/226_BW%20LCF%20Report%20-%20April%202022.pdf

LCFS Outcomes




45-day Rulemaking Package Posted

* Initial Statement of Reasons (ISOR) package publicly available on LCFS
Rulemaking webpage”
* Staff Report/ISOR

* Proposed regulatory text

* Environmental Impact Analysis

Updated Life Cycle Analysis (LCA) modeling tools™

Other appendices
* 45-day comment period from Jan 5 - Feb 20, 2024***

* LCFS Rulemaking Webpage: https://ww?2.arb.ca.gov/rulemaking/2024/Icfs2024
** LCA modeling tools: https://ww2.arb.ca.gov/resources/documents/Icfs-life-cycle-analysis-models-and-documentation
*** | CFS Comment Docket: https://www.arb.ca.gov/lispub/comm/iframe bcsubform.php?listname=Icfs2024&comm period=A



https://ww2.arb.ca.gov/rulemaking/2024/lcfs2024
https://ww2.arb.ca.gov/resources/documents/lcfs-life-cycle-analysis-models-and-documentation

Robust Public Process

[
o000 - ——
- it T Y E22
9 PUBLIC 2 COMMUNITY 2 BOARD OVER 800 SUPPLEMENTAL
WORKSHOPS MEETINGS HEARINGS COMMENT MODELING
OVER PAST THREE LETTERS INFORMATION
YEARS RECEIVED & POSTED PUBLICLY
DOZENS OF
MEETINGS WITH
STAKEHOLDERS



Supplemental Information Posted

 Staff has posted supplemental information related to the staff report, as well as
additional modeling information reflected in this workshop*

* Summary of items posted:
« Underlying data for figures in ISOR
« CATS modeling input sheets for all scenarios in ISOR
«  CATS modeling output sheets for all scenarios in ISOR
« Air quality workbooks for Proposed scenario and EJAC alternative in ISOR
« CATS modeling input sheets for scenarios represented in 4/10 workshop presentation
« CATS modeling output sheets for scenarios represented in 4/10 workshop presentation

*Posted on LCFS webpage: https://ww?2.arb.ca.gov/resources/documents/supplemental-2023-Icfs-isor-documentation


https://ww2.arb.ca.gov/resources/documents/supplemental-2023-lcfs-isor-documentation

We Received A Diverse Set of Comments

* Strengthen carbon intensity targets and provide long-term price signals

* Maximize crediting opportunities

* Incentivize development of innovative fuels

* Reduce use of combustion fuels

* Eliminate biomethane from the program

« Continue support for biomethane and prevent stranding assets
* Limit or cap crop-based biofuels

« Expand the use of crop-based biofuel crediting

« Concentrate health and economic benefits in communities burdened
by current transportation system

* Provide a mix of low-carbon transportation incentives to communities



Key Concepts for Rulemaking

* Increase the stringency of the program to displace fossil fuels

* Strengthen equity provisions to promote investment
in disadvantaged, low-income, and rural communities

* Support electric and hydrogen truck refueling
* Increase the use of alternative jet fuel in the State

* Incentivize more production of clean fuels needed in future,
such as low-carbon hydrogen

* Support methane emissions reductions and deploy biomethane
for best uses across transportation and other sectors

« Consider guardrails on crop-based fuels



Other Considerations

* Needs of light-duty vehicle sector

* Needs of medium/heavy-duty sector
* Different from LD sector, where VMT reductions can be complimentary

* Federal incentives

* Price-signals for investment

* Near and long-term air quality benefits

* Transportation costs

* Program administration and streamlining




45-day Proposed Regulatory Provisions

* Increase stringency by increasing Cl reduction to 30% by 2030 and
?20% by 2045 with near-term step-down in stringency

* Implement Automatic Acceleration Mechanism

Eliminate Exemption for Intrastate Fossil Jet Fuel

Expand Zero Emission Vehicle Infrastructure Crediting

* Apply Biomethane Deliverability Requirements and Phase Out
Avoided Methane Pathways

* Add Crop-Based Biofuels Sustainability Criteria

* Improve Equity Provisions



LDVs - Fuel Demand based on Vehicle Population

¢ Based on imp|ementation Of Light-duty Vehicle Stocks, 2022 Scoping Plan Update
CARB's ACC Il regulation, o
existing combustion vehicles 0000000
persist out to 2045—keeping 100000
demand for fossil liquid fuels
E 20,000,000
* % of combustion vehicles <
. 2025 93% é 15,000,000
. 2030 79% 10,000,000
« 2040: 31% 5,000,000
® 2045 14% 0
* Faster turnover in light-duty FFFSFFEE P FE T E P SIS

SeCtO r .th an Wlth .tr.u Ck| N g SeCtO r B Gasoline  mBattery Electric + Plug-in Hybrid ~ mHydrogen Fuel Cell



HDVs - Fuel Demand based on Vehicle Population

* Based on implementation of Heavy-duty Vehicle Stocks, 2022 Scoping Plan Update
. . . 400,000
* Fossil diesel backfills
biofuels when biofuel volumes = _ -
are limited
* % of combustion vehicles 200,000
« 2025: 98%
100,000
« 2030: 92%
* 2040: 52% c b om0~ oo s
|

CARB's ACF/ACT regulations: 600,000
$58885Q
. 2045: 28% S2ER82 535
Battery-electric  mHydrogen Fuel Cell

- Existing combustion engines
N N N (N N «

. 500,000
persist for years due to slow

turnover of heavy-duty trucks |

Total Vehicles

(@]

2044 I S —
2045 I

203
204
2043

B Diesel mCNG



Transportation Fuel Mix, 2022 Scoping Plan

On-road transportation fuel mix, 2022 Scoping Plan

e Fuels transition in 2022
Scoping Plan mirrors the
combustion vehicle

2.5

N
o

S — phaseout in ZEV
€ 1.5 .
; regulations
g 1.0 * Major transition to
g 4 electricity and hydrogen
05 y ydarogen,
with smaller but persistent
0.0 role for liquid alternative
2022 2030 2045
Liquid Petroleum Fuel Liquid Biofuel Electricity fu els
# Hydrogen m Biomethane m Fossil Gas



Modeling Comparison: Fuel Volumes

Proposed Scenario Fuel Volumes EJAC Scenario Fuel Volumes
18,000 18,000
m Alternative Jet Fuel
16,000 16,000
Fossil Jet Fuel
—
o 14,000 . g 14,000 R “ Hyd rogen
@ Renewable Diesel 0 _ Renewable Diesel
Lz d Biodiesel: 1.7 BG s and Biodiesel: 0.9 BG Electricity
5 12,000 and Biodiesel: 1. 2 12,000
g Fossil Diesel: 1.9 BG % Fossil Diesel: 2.8 BG Dy e for e
é 10,000 £ 10,000 m Landfill Gas for CNG
= I 3
o . > m Fossil Natural Gas
% 8,000 Dz% ‘o 8,000 7
=}
L L m Renewable Diesel
6,000 6,000 # Biodiesel
g ULSD
4,000 4,000
B Renewable Gasoline
2,000 2,000 m Ethanol
0 0 CARBOB
Avg 2030 2045 Avg 2030 2045



Engine Technology Impacts Emissions

On-Road Vehicle Populations On-road sector transitioning to cleaner new
1,300,000 technology diesel engine (NTDE) vehicles
200000 faster than off-road sector

Off-Road Vehicle Populations
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Emission Factors Used in AQ Analysis

Table 56: Biodiesel NOx and PM Emissions Relative to Conventional Diesel1®

Different PM/NOx emission factors for RD

N . NOx Emissions Change PM Emissions Change
and BD between older “legacy” and New- Relative to Conventional Relative to Conventional
. . Diesel Diesel
Technology Diesel Engines (NTDE)
.. . . Biodiesel BS B10 B20 B5 B10 B20
« Both fuels reduce PM emissions, which is ST e
predominant driver of health analysis Non- NTDE Low 11%  18% 40%  47%  -89%  -19%
¢ Emission Factors based on 2011 Durbin et. al. Non- NTDE High -0.2% 0.1%  1.5% -4.7% -8.9% -19%
. . NTDE Low 0.0% 0.0% 0.0% -4.7% -8.9% -19%
2021 LED study confirmed reductions for legacy NTDE High 0.0% 00%  0.0% 4% 89%  -19%
engines, the study also showed reductions for
NTDEs, but were not statistically significant
e Renewable Diesel Table 57: Renewable Diesel NOx and PM Emissions Relative to Conventional Diese| 20121122
. ) NOx Emissions Change Relative PM Emissions Change Relative
Older: NOx decrease to Conventional Diesel > to Conventional Diesel'
« NTDE: No additional NOx benefit/impact Engine Type R20 R100 R20 R100
. . Non- R -10° 300
* Biodiesel NTDE 2.9% 10% 4.0% 30%
* Legacy: NOx increase NTDE 0.0%j 0.0% 4.0% -30%

« NTDE: No additional NOx benefit/impact



2021 LED Study on RD/BD Blends - PM

Table ES-5. Average PM emissions, and Percentage Differences and Statistical
Comparisons Between the Test Biofuels and CARB Reference Fuel for the Off-Road

LEGACY L;gh::cé F:ng_ine :
Cycle Fuel Type TUSMONS oy Diffvs, CARB|  PYUE
. : : : - (g/bhp-hr) (t-test)
RD: .Com‘lrmatlon of.PI\/I decreases in legacy TV T eme— A - ‘
engines for RD relative to ULSD NRTC R100 0.038 38 0.00
, , , R65/B35 0.028 53 0.00
« BD: Confirmation of PM decreases in legacy R50/B50 0.023 63 0.00
: : CARB reference diesel 0.052 - -
engines relative to ULSD . o T 03% — =
R65/B35 0.025 51 0.00
NTDE R50/B50 0.022 58 0.00

Statistically significant results are bolded and their percent differences are shown in red.

« RD/BD: Confirmation of reduced PM

ool : For the on-road NTDE, PM mass emissions in general were low and near background levels, and
em I.SSI.O"]S re.latl\_/.e to ULS D' but not averaged less than 0.001 g/bhp-hr for all tests conditions and both cycles. As the PM standard for
statistical |y sign ificant heavy-duty on-road engines is 0.01 g/bhp-hr, the PM emissions observed are for the most part at

least 20-fold lower than the PM standard. The PM emissions for the different fuels generally did
not show statistically sigmficant differences, with the exception of the R50/B50, which had
emissions that were lower than those for the CARB reference fuel at a marginally statistically
significant level over the FTP cycle.



2021 LED Study on RD/BD Blends - NOx

LEGACY

« RD: Confirmation of NOx decreases in
legacy engines relative to ULSD

« BD: Confirmation of NOx increases in
legacy engines relative to ULSD

NTDE

* RD: No statistically significant difference
between RD or ULSD for NOx in NTDE

« BD: NOx increases in NTDE relative to ULSD

* SRIA assumes equivalency

 Staff are conducting additional testing to collect
more data

Table ES-2. NOx Emissions, and Percentage Differences and Statistical Comparisons
Between Biofuels and the CARB Reference Fuel for the Off-Road Legacy Engine

Ave. NOx
Cycle Fuel Type Emissions | % Diff vs. CARB p-value
(t-test)
(¢/bhp-hr)
CARB reference fuel 2.09 - -
NRTC R100 1.98 -5.4 0.00
R65/B35 2.07 -1.2 0.18
R50/B50 2,13 1.8 0.05
CARB reference fuel 2.01 - -
D2 R100 1.91 -4.9 0.00
R65/B35 2.01 0.0 0.97
R50/B50 2.09 4.2 0.02

Statistically significant results are bolded and their percent differences are n red text.

Table ES-3. NOx Emissions, and Percentage Differences and Statistical Comparisons

Between Biofuels and the CARB Reference Fuel for the On-Road NTDE

Cycle Fuel Type m:{’g""fh“l;{s;r“}’“s % Diff vs. CARB i’:ﬂ‘t‘f

CARB reference fuel 0.11 - -

FTP R100 0.12 4.8 0.34

R65/B35 0.16 46.6 0.00

RS0/BS0 0.17 49.5 0.00
CARB reference fuel 0.13 - -

BRMC R100 0.14 2.3 0.19

R65/B35 0.15 14.2 0.00

RS0/BS0 0.15 15.4 0.00

Statistically significant results are bolded and thewr percent differences are shown in red.




Biodiesel and Renewable Diesel Volumes

. . Biodiesel and Renewable Diesel Historical Volumes
* Biodiesel and renewable

diesel are distinctly ) -

different fuels 2 2000 .
* Biodiesel volumes have L -

not grown significantly g

for many years and £ 1000

declined in Q1-Q3 2023 :

. 500
« Renewable diesel makes

up almost all of the
growth in diesel
alternatives

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

emmBiodiesel @emwRenewable Diesel

*Note: Q4 2023 volumes estimated using average of Q1-Q3 2023 reported data



45-Day Proposal

* 30% Cl reduction by 2030, 90% Cl reduction by 2045
* Fossil jet deficits

* Expand Zero Emission Vehicle Infrastructure Crediting
* Biomethane deliverability and pathways phase out

e Sustainability guardrails

GHGs Health CoEs Balances need
558 MMT CO2e $5B decrease in $32B net cost

for investment
signal with need

reduction costs in 2045 increase for compliance




Criteria Pollutant Emissions of Fuels

* PM and associated health benefits of RD and BD use, relative to ULSD.

* NOx emissions depend on fuels and engine types.
* RD shows NOx reductions, particularly in legacy engines.

« BD has potential to increase NOx emissions, testing shows emissions depend on fuel
blend and engine.

« CARB adopted Alternative Diesel Fuel (ADF) Regulation to ensure NOx
equivalency.
« ADF Regulation requires blends above B5 be mitigated.
« 2021 LED study used higher biodiesel blends than may be used in CA.

« CARB has commissioned further testing on BD and RD.




EJAC (EJ) Scenario

* 30% Cl reduction by 2030, 90% Cl reduction by 2045
* Fossil jet deficits

* Expand Zero Emission Vehicle Infrastructure Crediting
* End biomethane crediting

* Apply limits on biomass-based diesel

* No direct air capture credits

GHGs Health Costs Needs more
386 MMT CO2e $2B increase in $85B net cost

credits for
compliance than

increase costs in 2045 INncrease available




Other Options Staff Also Evaluated

* Less Stringent Near-Term Cl Targets Greater need for
» 28% by 2030 with 3% step down in 2025 fossil diesel, more
* Phasing down biomethane creditin Gl EMISETENS,
9 J higher costs after
* Limits on crop-based diesel 2030

* More Stringent Cl Targets

* 35% by 2030 with 5% step down in 2025 "
N n . ighest cost
* No additional crediting constraints ceEnETE




Questions Raised by External Modeling

* Areas that warrant additional staff evaluation:

* Availability of non-biofuel credit generating opportunities, in
particular prior to 2030.

« Assumptions on future RD volumes and feedstock types/quantities
to meet production needs

* Effect of Auto Acceleration Mechanism on credit/deficit supply

 Impact of fuel/feedstock combos switching from credit to deficit
generating as Cl benchmarks continue to decline and program
becomes more stringent

* Potential other alternative fuels to reduce fossil fuel use in legacy
combustion vehicles



Updated Analysis for April Workshop

* Step-downs
« BD/RD tailpipe emission factor (N,O and CH,)
* Energy demand from PHEVs

* Updated MDV energy demand to reflect ACF's 15-day
revision to vehicle stocks

* Biomethane representation

* Auto-adjustment mechanism

* Renewable diesel volumes

* Feedstock supply assumptions



Biofuels availability assumptions and

emission factor updates

* Received feedback that staff proposal underestimates
renewable diesel supply
* Updates to supply assumptions:

* Refined supply curves for renewable diesel from virgin oils and
waste oils

* CA-GREET4.0 updated to apply tailpipe emission factor for
fossil diesel to biodiesel and renewable diesel carbon

INtensities




Baseline Cl for ULSD

* In the ISOR amendment proposal package, staff incorporated a new baseline
2010 ClI score for ULSD to reflect the updated value from CA-GREET4.0

* The change reflects increased tailpipe CH, and N,O emissions factors for
diesel combustion

* Stakeholders raised concerns that increasing the ULSD baseline 2010 value
would result in significant additional crediting for diesel fuel replacements

* An adjustment in the RD/BD Cl scores to reflect the same change to both is
included in the modeling shown today

« Updating CA-GREET 4.0 to include the additional tailpipe emissions for
RD/BD as well as ULSD will reduce the amount of additional crediting
introduced from the increased baseline.




CATS Supply vs. Current Trends

Supply Curve - Oils for BBD

» * Total UCO available at

A $2000 - 5.8 M tons
g z / ) Total Virgin Oil available at
’ 600 800 1000 1200 1400 1600 1800 2000 $ZOOO - 8.4 M tons
= Estimated Waste Oil Supply (tons) = Fstimated Virgin Supply (tons) ° |mprovements Shown
7 Old Supply Curve - Ofls for BBD * Tied inputs to trendline values,
: — rather than single month data
i, — - « Matched time period of
- analysis for waste oils to that of
S virgin oils

= Estimated Waste Qil Supply (tons) e Fstimated Virgin Supply (tons)



Diesel and Jet Fuel Pools - U.S. Production

California Diesel Pool vs US Domestic Renewable Diesel Production Capacity

* Liquid biofuels have not

yet saturated the market 000,000,000

. 2D(i)ezséel fuel pool: 60% biofuels in Q3 . 5000000000

- Jet fuel pool: 3% biofuels (intrastate 3 4000000000
only) from most recent year of data  §

. . . . S 3,000,000,000
* Significant increases in 3

domestic production = 2000000,000

capacity may bring more 500000000

volumes to California
° 2023 California Diesel Pool 2023 US RD Production 2024 US Announced RD 2025 US Announced RD
Capacity Production Capacity Production Capacity
Sources: m CA Renewable Diesel + Biodiesel Consumption (DGE)

m CA Fossil Diesel Consumption (gal)

LCFS Data from Quarterly Data Summary Spreadsheet
m US EIA Renewable Diesel Production Capacity (DGE)

Domestic capacity data from EIA:
https://www.eia.gov/todayinenergy/detail.php?id=55399



https://www.eia.gov/todayinenergy/detail.php?id=55399

Future Renewable Diesel Supply

* Domestic renewable diesel capacity

US EPA Biomass Based Diesel RVO and

exceeds California diesel IOOO| with Domestic Renewable Diesel Production Capacity
significant announced future capacity 7,000,000,000
« US EPA RVO for 2023-2025 is significantly 6,000,000,000
lower than the announced domestic £ 5000000000
capacity % 4,000,000,000
* High crude prices can compensate in < 3000000000
part for lower RFS support, but are variable 3
5 2,000,000,000
 Creates uncertainty for modeling, given g
. . . 1,000,000,000
history of supply adjusting toward RVO for
0
other fuels 2023 2024 2025

B US EPA Biomass Based Diesel RVO (DGE)
m US EIA Renewable Diesel Production Capacity (DGE)
m California Diesel Pool (DGE)

Sources:
EIA, Feb 2, 2023. https://www.eia.gov/todayinenergy/detail.php?id=55399
EPA, June 21, 2023. https://www.epa.gov/renewable-fuel-standard-program/final-renewable-fuels-standards-rule-2023-2024-and-2025



https://www.eia.gov/todayinenergy/detail.php?id=55399
https://www.epa.gov/renewable-fuel-standard-program/final-renewable-fuels-standards-rule-2023-2024-and-2025

Credit Generation for Virgin Oil Feedstocks

Natu

rally Phases Out

100
90
80
70

Biomass-based Diesel Carbon Intensities and Diesel Compliance Targets (ISOR)

Virgil oils become deficit generating
in 2033 under ISOR proposal, or
2030 if AAM triggered twice

——Diesel Compliance Curve

60
50
40
30

(ISOR Proposed)

—Biodiesel/Renewable Diesel
from Soy

——Biodiesel/Renewable Diesel

20

from Used Cooking Oil




Scenarios Analyzed for Workshop

* 5% step-down, 7% step-down, and 9% step-down in 2025

« Allinclude 30% Cl reduction by 2030 and 90% Cl reduction by
2045

* 5% step-down in 2025 with Auto-Acceleration Mechanism
triggered twice

* Results in 39% Cl reduction by 2030 and 90% Cl reduction two
years earlier in 2043

* All scenarios reflect updated modeling inputs



Updates to 45-Day Proposal

ISOR Proposed April 2024 Workshop
5% Step Down and 30% in 2030 5% Step Down and 30% in 2030

18,000 18,000
16,000 16,000
m Alternative Jet Fuel m Alternative Jet Fuel
14
m 14,000 Fossil Jet Fuel 1 000 Fossil Jet Fuel
O O
| -4 %
5] 12,000 ) # Hydrogen %) 12,000 % Hydrogen
8 Electricity (C) Electricity
= I 11 Dairy Gas for CNG = 11 Dairy Gas for CNG
g o . 4 ch Il Gas for CNG g o ) (jlf Il Gas for CNG
H Landfill Gas for CN P ® Landfill Gas for CN
4 % @ w
g 8,000 4 m Fossil Natural Gas g 8,000 m Fossil Natural Gas
e m Renewable Diesel o m Renewable Diesel
= 6,000 . = 6,000 .
3] # Biodiesel 3] # Biodiesel
5 S
- L
4,000 & ULSD 4,000 . 8 ULSD
B Renewable Gasoline B Renewable Gasoline
2,000 m Ethanol 2,000 m Ethanol
CARBOB CARBOB
0 0
2025 Avg 2030Avg 2035Avg 2040 2045 2025 Avg 2030Avg 2035Avg 2040 2045
Bookend Years and Intermediate 5-year Centered Averages Bookend Years and Intermediate 5-year Centered Averages



Increased Step-downs
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/% Step Down and 30% by 2030
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9% Step Down and 30% by 2030

18,000

 Bank Drawdown - 27 million
between 2025 and 2046 = oo f@

* Total Electricity - 1,367,482 GWh
* Total Hydrogen - 5,367 MM kg

» Total Biofuel Volume - 75,143
MM GGE

e Total Fossil Volume - 212,057
MM GGE "

4,000

m Alternative Jet Fuel

Fossil Jet Fuel
12,000 # Hydrogen
Electricity
i1 Dairy Gas for CNG
m Landfill Gas for CNG

B Fossil Natural Gas
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llustrative Scenario - 5% Step Down with
Two Automatic Accelerations

* Modeling doesn't directly simulate situations 18,000
that would triggerAAM

16,000
« Staff “forced” modeling of two AAM triggering I _
to illustrate impact by manually advancing Cl 14000

m Alternative Jet Fuel

. [
benchmarks in 2028 and 2030. 9 Fossil Jet Fuel
< 12,000 % Hydrogen
(@]
E Electricity
 Minimum Bank Drawdown - 171 million credits 3 1000 ' Dairy Gas for CNG
.o £ m Landfill Gas for CNG
* Total Electricity - 1,367,482 GWh 5 g0 Foeci Notiral G
> .
« Total Hydrogen - 5,367 MM kg £ = Renewable Diesel
. L. 6,000 # Biodiesel
 Total Biofuel Volume - 80,764 MM gallons S ULSD
* Total Fossil Volume - 196,653 MM gallons 4,000 = Renewable Gasoline
m Ethanol
2,000 CARBOB
0

2025 Avg 2030Avg 2035Avg 2040 2045
Bookend Years and Intermediate 5-year Centered Averages



Modeling Comparison

5% Step Down 7% Step Down 9% Step Down 5% Step Down
30% in 2030* 30% in 2030 30% in 2030 Double AAM
Minimum
Bank 3 million credits 17 million credits | 27 million credits | 171 million credits
Drawdown**
Uoital 1367482 GWh | 1.367,482 GWh | 1,367,482 GWh | 1,367,482 GWh
Electricity
Total
Leleeen 5,367 MM kg 5,367 MM kg 5,367 MM kg 5,367 MM kg

Total Biofuel
Volume

74,178 MM GGE

75,118 MM GGE

75,143 MM GGE

77,505 MM GGE

Total Fossil
Volume

213,021 MM GGE

212,082 MM GGE

212,057 MM GGE

209,695 MM GGE

*Using updated input assumptions
** Bank Drawdown is cumulative between 2024-2046




Additional Analysis - Discussion

* Impacts of Different Step-Downs
« 7% step-down increases biofuel availability relative to 5% step-down.

*  Modeling shows much smaller increases in biofuel volumes when moving
from a 7% step-down to a 9% step-down

*  Both step-downs reduce credit generation per-gallon of biofuels
* Impacts of Automatic Acceleration Mechanism

«  Significant change in biofuel volumes relative to other options

« Potential for significant changes in bank drawdown

*  Biofuels become deficit-generating sooner
« All options increase the potential for bank drawdown

«  Creates additional risk of credit shortages, particularly when Cl reduction
stringency increases in later years



Feedback Requested

* Short-term vs long-term market conditions - how should
staff approach the increased stringency need? Is it a one-
time near-term need or do stakeholders anticipate rapid
and sustained decarbonization progress through the next
10+ years?

*  Which approach can provide a smooth/sustained market
signal to support deeper decarbonization in the 2030s?

*  Should staff consider any changes to the trigger conditions
for the AAM?



Crop-Based Biofuels Sustainability
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Crop Sustainability

* Biofuel prOdUCtiOﬂ mL.JSt not come at the ' Historic Feedstock Mix for Biomass-Based Diesel
expense of deforestation or food production. 1,600 -
« CARB staff solicited feedback on crop-based 1400 _ mCanola
biofuels sustainability concerns during past -
workshops S 1,200 % Other
- Staff directed to investigate guardrails at the ES 1,000 m Fish Ol
Sept 28, 2023 informational board hearing 5 _
= 800 istiller's
» Staff 45-Day Proposal: = Corn Ol
* Require independent feedstock certification by a o 600 " Soy
certification body approved by the Executive Officer §
e : - 400 # Tallow
* Builtin timeline to develop those standards and o~
approval processes by third party certifiers 200 UCoO
* Remove palm-derived fuels from eligibility for credit
generation

 Also considering other changes



Topics for Discussion

* How has crop-based oil seed demand and production changed
as biomass-based diesel (BBD) volumes increased?

* Does evidence show that BBD production is increasing crop-
based oilseed demand and/or prices?

* Isthe increase in BBD production resulting in deforestation
and/or food system impacts?

*  What guardrails should be included in the LCFS program?

« Given existing combustion engines persist, what liquid fuel
options exist to meet demand and support GHG and air quality
needs?

e Should E15 be considered to help reduce retail gasoline costs?




Recent Feedstock Trends in BBD

’ BOth WaSte_based and Waste and Oilseed BBD Volumes
oilseed feedstocks have 450,000,000
increased 400,000,000
« Rapidrise in 2021, mainly 350,000,000
. 300,000,000
from increased soy usage
250,000,000

e From 2022-2023, waste-

) 200,000,000
based feedstocks have risen 150,000,000
more rapidly than oilseed 100,000,000

feedstocks 50.000,000  ——

Volume (gal)

Qr Q2 Q3 04 Q1 Q2 Q@3 Q4 Qo1 Q2 a3
2021 2022 2023

—BBD- Waste Feedstocks (UCO, tallow, distillers corn oil)
——BBD- Oilseed Feedstocks (soy, canola)



Crop-based Qil Prices

° Rapld rlse |n Oll prlces |n 2021 and Monthly international price indices for oilseeds,

2 02 2 vegetable oils and oilmeals/cakes
(2014-2016=100)

*  Many factors affected oil prices:
*  Pandemic supply disruptions/inflation

* Lower production from Canada, US,
Europe and Ukraine in 2021 of
oilseed crops (canola and sunflower)
increased soy demand

* Russian/Ukraine war began in 2022
impacted sunflower oil supply

* Increased US and international 0
demand for biofuel production

250

210

Vegetable oils
e

170

90

2008 2000 2012 20714 2016 2018 2020 2022 2024

The indices are derived from a trade-weighted average of a selection of representative

Sources: internationally traded products.

UN Food and Agriculture Organization Vegetable Oil Price Index, Jan 2024
USDA Examining Record Soybean Oil Prices in 2021-22

USDA O/ Crois Outlook: Ma i 2023




Soy Oil Market Trends - International and U.S.

Soy Oil Production by Country Soy Oil Domestic Industrial Consumption (incl. biofuel production)
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Soy Oil Market Trends - U.S. Consumption

Soybean Oil United States Consumption ° Yleld CrUSh ca paCIty 3 nd acres
14,000 . ! . !
projected to increase. Exports
12,000 decreasing.
2 10000 « Soy oil uses - food
oo (dressing/mayo), tuels (BD, RD,
> SAF), and bio-plastics
S 6,000 )
*  Soy meal production also
- o increases with oil production.
2,000 «  Soy meal uses - livestock feed
0
2015/2016 2016/2017 2017/2018 2018/2019 2019/2020 2020/2021 2021/2022 2022/2023 2023/2024
B Food Use  E Industrial (inclu biofuels)
Source:

USDA Foreign Ag Service:
https://apps.fas.usda.gov/psdonline/app/index.html#/app/advQuery
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Data Trends and Guardrails

« Clincentives working to prioritize waste-based feedstocks

* BBD volumes increasing and likely to increase in the future
given announced capacities

* Recent virgin oil trends suggest increasing investments and
reduced exports are happening to increase virgin oil supply

* Based on current and future understanding of market
conditions, it is uncertain if substantial increases in virgin oil fuel
use in California will occur over long-term

* Guardrails still warranted to reduce risks of potential impacts
from increased demand of virgin oils in CA LCFS and inform
other clean fuels program design




Guardrails include multiple mechanisms

Encourage use of waste-based « Cl scores reflect waste-derived fuels
feedstocks « Feedstock tracking for waste feedstocks
« For other non-waste-based feedstocks, include GHG emissions coming
from feedstocks production and transport. Also include impacts from
potential land-use change (LUC)

Minimize/avoid deforestation risks from Include LUC in Cl scores
feedstock production and risks of « Eliminate any crediting for Palm Oil*
impacting food prices/availability * Require Sustainability Certification*
* Prohibit crop or forestry feedstocks from land forested after 2008*
« Consider increases in LUC for certain fuel/feedstock combos**
« Additional detailed traceability, verification and/or enforcement of waste
feedstocks to avoid fraud**

Reduce other impacts of agricultural Require Sustainability Certification*

practices in feedstock production

*45-day proposal **Staff are continuing to evaluate these options



Provisions to Encourage Waste Based Feedstocks

« LCFS program accounts for land use change emissions associated
with crop-based biofuels and incentivizes waste- and residue-based
feedstocks (for which no indirect effects are assigned in LCFS)

* Majority of biomass-based diesel produced from waste feedstocks
« Waste based feedstocks require are considered a “specified source feedstock”
 Specified source feedstocks must provide chain-of-custody documentation,
which traces feedstock to point-of-origin
* For non-waste feedstocks, carbon intensity score includes land-use
change value
* Land use change quantified in LCFS since 2011

« Extensive multi-year land use change expert workgroup informed updates to
land use change values in 2015 rulemaking*



Proposed Sustainability Language in 45-Day

* Would provide additional protections against deforestation
and habitat loss from fuel feedstocks

* Crop or forestry feedstocks cannot come from land that was
forested after January 1, 2008

* CARB would leverage existing certification programs

 |ISCC, RBS, REDcert, Bonsucro, etc. (Most already approved under EU Renewable
Energy Directive)

* Requires CARB approval and continuous oversight

* All crop- and forest-based feedstocks requires certification
by January 1, 2028



What Sustainability Certifications Typically Include

* No cultivation occurred on areas that serve the purpose of nature
protection

» Damage or deterioration of habitats is avoided

» Crops are grown on suitable soils and have good agricultural practices
with respect to soil quality, soil contamination and soil erosion

Fertilizer application does not contaminate the surface and ground
water

* Responsible plant protection practices (insect treatments)

« Responsible waste management practices



Proposed LCFS Process in 45-day

* Feedstock providers interested in participating in the LCFS will
select a CARB approved certification system

* Feedstock providers must meet all requirements to become
certified under the selected program
* Select a third-third party auditor

* Auditor will confirm accuracy of registration information and conformance with
certification program’s sustainability requirements

* Successful process will result in issuance of traceable certificates

* LCFS pathways holders must provide certificates to CARB-
accredited verifiers and CARB upon request



Sustainability Audit Process

* Auditors conduct the following tasks:
e Perform site visit(s)
« Confirmation of land use change date (before/after 2008)
* Ensure cropping practices meet sustainability requirements
* Review of management systems
* Review of social practices (e.g., worker treatment)

* Review compliance with, all applicable regional, national laws and international
laws

* Review economic stainability of the applicant (e.g., farm)

* Auditor will require correction or changed before
certificates are issued



Land-Use Change Values Under Staff Evaluation

* Under current reg language, applicants use LUC 2015
LUC values from Table 6 if their feedstock is Biofuel (gCO2/MJ)  Analysis
listed Area

 Table 6 values were estimated during CARB’s Corn Ethanol 19.8 U.S.
2015 GTAP analysis and reflect region- Sugarcane Ethanol - —
specific biofuel shocks (e.g., US soy,

Brazilian sugarcane) Soy Biomass-Based Diesel 29.1 U.S.

* Table 6 values may not be accurate for |
applicants sourcing feedstocks from outside g?;s()ella Biomass-Based 14.5 A':'noerrtita
2015 analysis area

« Staff is looking into a mechanism to assign Grain Sorghum Ethanol 19.4 U.s.
higher LUC values than Table 6 to high-risk I — T
crop-based feedstocks entering the LCFS as  pjesel /1.4 Wil zpsie

part of the pathway process



Land Use Change Evaluation - Initial Concept

 As part of an individual fuel pathway, staff would evaluate and
provide updated LUC values for a fuel and feedstock combination
not covered by a Table 6 value

* LUC evaluation would be based on empirical sub-national
production data

« Example of potential LUC data sources:

« Remote sensing studies that attribute LUC to crop feedstock expansion
at national or regional scales (e.g., academic research articles)

* Satellite-based land use monitoring platforms (e.g., Global Forest
Watch, Mapbiomas-Brazil) that provide annual tracking of LUC for
commodity crop expansion

« Staff is seeking feedback on approach and potential data sources



Staff Summary

* 45-day proposal aligns with implementation needs of existing ZEV regulations
» LCFS has supported private investment in ZEV infrastructure and fuels
* ltis not a government directed funding source like GGRF

* Transition to MDV/HDV ZEVS will take longer than transition to LDV ZEVs

« Science supports the use of alternative fuels in the near-term to continue transition away
from petroleum fuels and deliver GHG and AQ benetfits, especially diesel

» Reducing VMT does not reduce diesel demand in MDV/HDV and offroad

* Increased stringency brings additional GHG and air quality benefits, particularly for
MHD, but need to balance multiple objectives when considering options for
increased stringency.

 Potential role of E15 to reduce costs at the pump for LD fuel use

 Biofuels market undergoing rapid changes and there is uncertainty on future
volumes, guardrails to reduce risks are important.



Rulemaking Timeline

January - April 2024 Board

February 2024: Workshop on
45-Day Public additional

Comment Period analysis

consideration
and vote on
Regulatory
Proposal

Late 2024 or
early 2025:
LCFS Amendments
in Effect



Public Comments

e Process « Zoom Orientation

« Comments will be taken by in-person .
attendees and virtually through Zoom

* 3 minutes per comment .

* Staff will make every effort to call on
commenters in the order they signal .
they would like to comment or raise
the hand on Zoom

ive Transcript

“Raise Hand" to signal that you'd like
make a comment

Zoom phone participants may dial #2
to raise your hand

Staff will inform Zoom phone
participants when they are unmuted
during public comment

Dial *6 to mute or unmute

s
| d

i

Interpretation

Written comments can be submitted after the workshop at:
https://wwZ2.arb.ca.gov/our-work/programs/low-carbon-fuel-standard/Icfs-meetings-and-workshops



FOOTNOTE 5
ATTACHMENT



State of California
Air Resources Board

Notice of Public Availability of Modified
Text
and Availability of Additional Documents
and/or Information

Proposed Low Carbon Fuel Standard Amendments

Public Hearing Date: November 8, 2024
Public Availability Date: August 12, 2024
Deadline for Public Comment: August 27, 2024

CARB has determined that additional modifications are appropriate for the proposed
amendments and has developed the proposed modifications (15-Day Changes) as stated
below in the “Summary of Proposed Modifications” section of this notice. The Attachments
showing the specific proposed modifications to the text of the proposed regulation being made
with these 15-Day Changes are shown in multiple ways in order to meet the requirements of
the Administrative Procedure Act (APA) while also posting alternate/complementary versions
that provide increased accessibility to view the modifications in multiple ways.

The Attachments are as follows:

Attachment A - Amendments to Sections 95481, 95482, 95483, 95483.2, 95484, 95485,
95486, 95486.1, 95486.2, 95486.3, 95486.4, 95487, 95488, 95488.1, 95488.3, 95488.5,
95488.6, 95488.7, 95488.8, 95488.9, 95488.10, 95489, 95490, 95491, 95491.1, 95491.2,
95495, 95500, 95501, and 95503, Title 17, California Code of Regulations

e Attachment A-1: Proposed 15-Day Modifications to Proposed Regulation Order
(Proposed Sections for Amendments) (compared to version released for 45-day
comments)

e Attachment A-1.1: ~Alternative format to Attachment A-1 (Proposed Sections for
Amendments)~

e Attachment A-1.2: Proposed 15-Day Modifications to Proposed Regulation Order
(15-Day Modifications and 45-Day Modifications combined and compared to
existing regulatory text) in Alternative format

e Attachment A-2: Proposed 15-Day Modifications to Proposed Regulation Order
(Proposed Sections for Adoption) (compared to version released for 45-day
comments)

e Attachment A-2.1: ~Alternative format to Attachment A-2 (Proposed Sections for
Adoption)~



The Attachments showing the specific proposed modifications to the text of the proposed
regulation orders available for comment with this Notice are provided in the two formats
denoted with the suffixes “-1,” “-1.1,” “-2,” and “-2.1.”

In the version denoted Attachments A-1 and A-2, the 45-Day Changes (proposed regulatory
language as posted on December 19, 2023, are shown in “normal type.” The deletions and
additions to the 45-Day Changes that comprise the 15-day Changes that are being made
public and available for comment with this Notice are shown in strikeout to indicate deletions
and underline to indication additions.

In the version denoted Attachments A-1.1 and A-2.1, the 15-Day Changes are provided in a
tracked-changes format to meet the requirement for accessible electronic documents. The
45-Day Changes are incorporated into this version as plain, clean text because they are not
being made available for public comment by this Notice. The Proposed 15-day Changes are
shown in tracked changes and are made public with this Notice and available for comment. To
review this document in a clean format, without underline or strikeout to show changes, that
shows all the proposed regulations being considered for adoption, please select “Simple
Markup” or “No Markup,” or accept all changes in Microsoft Word’s Review menu. You can
also change the view to the initially proposed 45-Day Changes (originally proposed regulatory
text prior to these proposed modifications) by selecting “Original” or rejecting all tracked
changes. Additionally, “Advanced Track Changes Options” will allow for further options
regarding color and other markings.

In the version denoted Attachment A-1.2, the existing, original regulatory language currently
adopted into the California Code of Regulations (pre-45-Day Changes) is shown as plain,
clean text, while the 45-Day Changes and the proposed 15-Day Changes are combined and
shown in tracked changes. To review the net proposal in this document in a clean format (no
underline or strikeout to show changes), please select “Simple Markup” or “No Markup” in
Microsoft Word’s Review menu or accept all changes. You can also change the view to the
original (originally proposed regulatory text prior to any proposed modifications, or 45-Day
Changes) by selecting “Original” or rejecting all tracked changes. By progressing through the
changes and comparing them with the 15-Day Changes, the public can see the net and
stepwise changes being proposed in relation to existing law. Please refer to the versions
denoted A-1 and A-2 to review the 15-Day Changes available for comment and its
companion/alternate version A-1.1 and A-2.1 to view an accessible version showing the
15-Day Changes.

In the Final Statement of Reasons, staff will respond to all comments received on the record
during the comment periods. The APA requires that staff respond to comments received
regarding all noticed changes. Therefore, staff will only address comments received during this
15-day comment period that are responsive to this notice, documents added to the record, or
the changes detailed in Attachments A-1.1 and A-2.1.



Summary of Proposed Modifications

Clarifications and error corrections were made to the Tier 1 calculators and Instruction
Manuals in response to public comments.

The following summary does not include all modifications to correct typographical or
grammatical errors, changes in numbering or formatting, nor does it include all of the
non-substantive revisions made to improve clarity.

Modifications to Section 95481. Definitions and Acronyms.

1.

In section 95481(a), staff proposes to add, delete, or modify a number of definitions,
including but not limited to: “Alternative Jet Fuel,” “Feedstock First Collection Point,”
“Feedstock First Gathering Point,” “Food Scraps,” “LCFS Data Management System,”
“Organic Waste,” “Private LMD-FCI Charging Site,” “Private HD-FCI Charging Site,”
“Private LMD-HRI Station,” “Private HD-HRI Station,” Public LMD-FCI Charging Site,”
“Public LMD-HRI Station,” “Recovered Organics,” “Renewable Diesel,” “Renewable
Gasoline,” “Rural Area,” “Shared HD-FCI Charging Site,” “Shared HD-HRI Station,” and
“Fossil Jet Fuel used for Intrastate Flight.”

Modifications to Section 95482. Fuels Subject to Regulation.

1.

In section 95482(a), staff proposes to remove “Fossil Jet Fuel” from the list of
transportation fuels that the LCFS applies to. Staff initially proposed to eliminate the
LCFS exemption for fossil jet fuel as to intrastate fossil jet fuel. Staff estimated that the
proposal would result in the generation of deficits for around 10% of fossil jet being used
in California. Public commenters noted that the original proposal did not guarantee that
airlines would procure and use alternative jet fuel as a compliance response to the
deficits generated from fossil jet fuel. Aviation fuel suppliers who would generate deficits
under the initial proposal could simply acquire credits to meet that compliance
obligation. Staff remains committed to finding effective ways to reduce emissions from
the aviation sector through the production and use of cleaner aviation fuels and other
low-carbon alternatives to fossil jet fuel. CARB also recently released a fact sheet on
partnering with federal and local agencies to address harmful air pollution at airports.

In section 95482(c), staff proposes to restore the existing exemption for all fossil jet fuel.
This proposed modification is necessary to maintain consistency with the modification to
subsection 95482(a) discussed above.

With the proposed addition of subsection 95482(h), staff proposes to remove LCFS
credit generation eligibility for hydrogen produced using fossil gas as a feedstock,
effective January 1, 2031. The 2022 Scoping Plan for Achieving Carbon Neutrality
(2022 Scoping Plan Update)' identified a need for low-carbon, renewable hydrogen for
the transportation sector (among other sectors) to displace fossil fuels in support of
achieving the State’s greenhouse gas emission reduction goals. The 2022 Scoping Plan
Update scenario did not include hydrogen produced from fossil fuels, with or without
carbon capture as low-carbon, renewable hydrogen. Instead, it identified as low carbon
and renewable hydrogen produced through steam methane reformation of biomethane,

' California Air Resources Board. 2022 Scoping Plan for Achieving Carbon Neutrality. November 16, 2022.
https://ww2.arb.ca.qgov/sites/default/files/2022-12/2022-sp_1.pdf
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https://ww2.arb.ca.gov/resources/documents/california-aircraft-and-airports-fact-sheet
https://ww2.arb.ca.gov/sites/default/files/2022-12/2022-sp_1.pdf

electrolysis, and biomass gasification. Staff is proposing to remove LCFS crediting
eligibility for hydrogen produced from fossil fuels at the end of 2030 to align with the
current operational timeline for projects funded under the hydrogen hubs grants, which
will expand the supply of renewable hydrogen in California.?

With the proposed addition of subsection 95482(i), staff is proposing to provide credits
for biomass-based diesel produced from virgin soybean oil and canola oil for up to 20
percent of annual biomass-based diesel reported on a company-wide basis. Biomass-
based diesel from virgin soybean and canola oil in excess of 20 percent will be
assessed the carbon intensity of the applicable diesel pool benchmark for that year, or
the certified carbon intensity of the applicable fuel pathway; whichever is higher.
California currently leads the nation in ZEV sales and stocks. As auto manufacturers
comply with increasing ZEV sales requirements and as California prioritizes waste
feedstocks and advanced decarbonization technologies, the State must ensure that
other regions are able to also access increasing volumes of low-carbon alternative
fuels. California expects that overall diesel demand will decline in the State over the
coming decades due to the State’s portfolio of ZEV and clean fuel polices. This
proposed addition allows for California to displace up to 100% of the State’s current
fossil diesel demand with cleaner alternative diesel. The proposed addition also avoids
sending a long-term signal for virgin soy or canola oil to serve California demand. For
companies that already have a certified fuel pathway prior to the effective date of the
amendments and for which the percentage of biomass-based diesel produced from
virgin soybean oil or canola oil was greater than 20 percent of combined reported
biodiesel and renewable diesel quantities for that company’s 2023 LCFS reporting, this
provision would take effect starting January 1, 2028, to provide time to adjust feedstock
supply contracts as needed. All other companies would be subject to this requirement
upon the effective date of the amended regulation.

Modifications to Section 95483. Fuels Reporting Entities.

1.

In section 95483(a), staff proposes to remove fossil jet fuel from the list of liquid fuels.
This proposed modification is necessary for consistency with the proposed
modifications to subsections 95482(a) and 95482(c) discussed above.

In subsection 95483(a)(1)(C), staff proposes to remove the initially proposed narrower
exemption for fossil jet fuel to be consistent with the proposal to restore the broader
exemption in subsection 95482(c) discussed above.

In subsection 95483(c)(1), staff proposes modifications to allow the Executive Officer to
assign a portion of base credits to Original Equipment Manufacturers (OEM) of electric
vehicles, if model year 2024 ZEV sales for vehicle classifications subject to the
Advanced Clean Cars regulation are less than 30 percent of new vehicle sales.
Continued consumer facing support for the light duty vehicle sector is important to help
achieve the state’s air quality and climate goals as soon as possible. In subsection
(c)(1)(B), staff proposes that the Executive Officer may direct up to 45 percent of base
credits to OEMs. OEMs must spend base credit proceeds to support transportation
electrification, including a number of eligible project types, such as rebates and
incentives for individuals purchasing or leasing new or previously-owned EVs, installing

2 ARCHES H2. California’s renewable hydrogen hub officially launches. July 17, 2024.
https://archesh2.org/arches-officially-launches/
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EV infrastructure, marketing and outreach programs in California, or other projects
approved based on specified regulatory criteria. Similar to the holdback equity
requirements, OEMs may not spend more than 7% of total base credit funding on
administrative costs. If the OEMs receive base credits, utilities will no longer be required
to contribute to a Clean Fuel Reward program, and credits available for holdback equity
projects are unaffected.

In subsection 95483(c)(1)(A)5., staff proposes to remove as unnecessary the specified
date of January 1, 2025, for implementation of amendments to the holdback equity
program requirements. Any proposed amendments to holdback equity program
requirements adopted by CARB and approved by the Office of Administrative Law will
be effective starting on the applicable effective date.

In subsection 95483(c)(1)(A)5.c., staff proposes to increase the percentage of
administrative cost of holdback credit equity projects from 5% to 7%. This increase is
necessary in order to ensure utilities have the sufficient staffing to expeditiously use
holdback funds for equity purposes.

In subsection 95483(c)(1)(C)1.b., staff proposes to remove the demonstration
requirement for generating incremental credits for smart charging. The required
enrollment in an available Time of Use rate plan with the LSE serving the residence was
designed to ensure fidelity for reporting purposes. But telemetries and other data
collection methods that are now universally available for reporting to the smart charging
pathway make the current requirement unnecessary.

Modifications to Section 95483.2. LCFS Data Management System.

1.

In subsection 95483.2(b)(8)(B)6., staff proposes to correct the term “FSE” to
‘equipment” with regard to the registration requirements for electric forklifts, electric
cargo handling equipment, electricity provided to ocean-going vessels at berth, and
electric transport refrigeration units.

Modifications to Section 95484. Annual Carbon Intensity Benchmarks.

1.

In section 95484(b)(2)(A), staff proposes to add the word “annual” as clarification that
the deficit quantity relied upon as part of the auto adjustment mechanism trigger is a full
year’s worth of deficits.

In sections 95484(d) through (f), staff proposes to modify the average carbon intensity
benchmarks for gasoline and fuels used as a substitute for gasoline, diesel fuel and
fuels used as a substitute for diesel fuel, and fuels used as a substitute for fossil jet fuel
in Tables 1, 2, and 3, respectively, for various years. Specifically, staff is proposing to
modify the near-term increase in stringency to a 9% CI reduction in 2025 from the 5%
year-to-year increase included in the initial amendments proposal. Staff is proposing
this increase in near-term ambition in light of the continued growth in low-carbon fuels
and in response to stakeholder feedback requesting an increase in stringency to bring
deficits and credits into balance. The compliance targets between 2025 and 2030 are
adjusted in the 15-day modifications package to smooth the curve between the more
ambitious 2025 compliance target and the originally-proposed 30% reduction in 2030,
which staff are proposing to maintain. The proposed compliance target for 2025 will take
effect for Quarter 1, 2025 reporting if the Proposed Amendments become effective prior
to April 1, 2025, which marks the beginning of the Quarter 1 2025 reporting period. See



Attachment C to this notice for more discussion regarding the proposed compliance
targets.

Modifications to Section 95486.1. Generating and Calculating Credits and Deficits Using
Fuel Pathways.

1.

In subsection 95486.1(a)(1), staff proposes to remove fossil jet fuel from the equation to
calculate credits and deficits using fuel pathways. This proposed modification is
necessary to maintain consistency with the modifications to subsections 95482(a) and
(c) discussed above restoring the broader fossil jet fuel exemption.

In section 95486.1(a)(4), staff proposes to remove the pre-2011/post-2010 delineation
for Fixed Guideway System crediting. This adjustment provides equal treatment to all
fixed guideway systems for the purposes of LCFS crediting and improves LCFS support
for transit services in California.

In section 95486.1(a), Table 5, staff proposes to update the EER values for electricity
forklifts with lift capacity less than 12,000 pounds and hydrogen fuel cell forklifts with lift
capacity less than 12,000 pounds. In 2010, the baseline year for the LCFS regulation,
the population of forklifts with lift capacity less than 12,000 pounds was already one-half
electrified. The proposed updated EER value for electricity forklifts with lift capacity less
than 12,000 pounds takes into account both the electrified and non-electrified portions
of that baseline forklift population. The revised EER takes the average of 1 (when
comparing to electric forklifts) and the original EER of 3.8 (when comparing to
combustion engine forklifts), and the analogous approach is applied to fuel cell forklifts.

Modifications to Section 95486.2. Generating and Calculating Credits for ZEV Fueling
Infrastructure Pathways.

1.

In subsection 95486.2(a)(1), staff proposes to sunset the application eligibility for HRI
pathways. Applications for the HRI pathway will not be accepted once applications for
the LMD-HRI and HD-HRI pathways are being accepted, starting with the effective date
of the 2024 amendments.

In subsection 95486.2(a)(3)(A), staff proposes to modify the equation used to calculate
whether HRI applications will continue to be approved, using data from the most recent
quarter data are available, rather than the prior quarter. As credit generation occurs in
the first quarter, is reported in the second quarter, and is issued in the third quarter,
decisions in the third quarter are often made using first quarter data, not second quarter
data.

In subsection 95486.2(a)(4)(E), staff proposes to clarify that an FSE must dispense
hydrogen in a given quarter to generate HRI credits, consistent with the intent stated in
the 2018 LCFS Final Statement of Reasons.

In subsection 95486.2(a)(6)(C), staff proposes to modify the reporting and
recordkeeping requirements for HRI applications. Cost and Revenue data will be
reported yearly, rather than quarterly, to reduce the reporting burden on HRI applicants
without any loss of data.

In subsection 95486.2(a)(7), staff proposes to remove the section of the regulation
describing the transition to light-duty hydrogen refueling infrastructure pathways. The
proposed creation of section 95486.3 replaces this transition of the original HRI pathway
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into light-duty HRI pathway. The original HRI pathway and proposed light- and
medium-duty pathways will exist concurrently under the same 2.5 percent of deficits
cap, as described in section 95486.3(a)(2).

In subsection 95486.2(b)(1)(B), staff proposes to sunset the application eligibility for FCI
pathways. Applications for the FCI pathway will not be accepted once applications for
the LMD-FCI and HD-FCI pathways are being accepted, starting the effective date of
the 2024 amendments.

In subsection 95486.2(b)(1)(D), staff proposes to reduce the FSE minimum nameplate
power rating to 50 kW. 50 kW chargers can more easily provide fast charging services
in remote areas and other areas where the distribution system may currently bottleneck
total available power for charging.

In subsection 95486.2(b)(3)(A), staff proposes to modify the condition for which FCI
credits could generate credits. Limiting a single applicant to 20% of available credits
ensures significant participation in the program by many applicants, allowing multiple
technologies and business methods to benefit from the incentive.

In subsections 95486.2(b)(3)(B) and (C), staff proposes to modify the equation used to
calculate whether FCI applications will continue to be approved, using data from the
most recent quarter data are available, rather than the prior quarter. As credit
generation occurs in the first quarter, is reported in the second quarter, and is issued in
the third quarter, decisions in the third quarter are often made using first quarter data,
not second quarter data.

10.In subsection 95486.2(b)(4)(F), staff proposes to clarify that an FSE must dispense

electricity in a given quarter to generate FCI credits, consistent with the intent stated in
the 2018 LCFS Final Statement of Reasons.

11.1In subsection 95486.2(b)(6)(B), staff proposes to modify the reporting and

recordkeeping requirements. Cost and Revenue data will be reported yearly, rather than
quarterly, to reduce the reporting burden on FCI applicants without any loss of data.

12.In subsection 95486.2(b)(7), staff proposes to remove the section of the regulation

describing the transition to light-duty fast charging infrastructure pathways. The
proposed creation of section 95486.3 replaces this transition of the original FCI pathway
into light-duty FCI pathway. The original FCI pathway and proposed light- and
medium-duty pathways will exist concurrently under the same 2.5 percent of deficits
cap, as described in section 95486.3(b)(2).

Modifications to Section 95486.3. Generating and Calculating Credits for ZEV Fueling
Infrastructure Pathways for Light- and Medium-Duty Vehicles.

1.

In section 95486.3(a), staff proposes to add a new section for HRI pathways for

light- and medium-duty (LMD) hydrogen refueling stations. This section replaces
previously proposed subsection 95486.2(a)(7) and includes the medium-duty portion of
the previously proposed section “Medium- and Heavy-Duty Hydrogen Refueling
Infrastructure (MHD-HRI) Pathways”. Combining the light- and medium-duty vehicles
into a single HRI program simplifies credit calculation for the pathway and provides
additional credit space for the heavy-duty vehicles in the HD-HRI program.

The maximum HRI capacity of LMD-HRI stations is proposed to be increased to

2,000 kg/day in recognition of additional demand from medium-duty vehicles.
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LMD-HRI stations are proposed to be categorized into public and private stations: public
stations continue to be credited at one-half their HRI capacity, while private stations will
be credited at one-quarter their HRI capacity. This provision allows private stations to
participate in the program, while providing greater incentive to public stations, which
likely face larger economic barriers to install and operate given that the refueling
demand varies from day to day. Terminology is also updated throughout section
95486.3 to reflect the grouping of MD vehicles with the LD provision.

In section 95486.3(b), staff proposes to add a new section for FCI pathways for

light- and medium-duty (LMD) charging sites. This section replaces previous proposed
subsection 95486.2(b)(7) and includes the medium-duty portion of the previously
proposed section “Medium- and Heavy-Duty Hydrogen Refueling Infrastructure
(MHD-HRI) Pathways”. Combining the light- and medium-duty vehicles into a single FCI
program simplifies credit calculation for the pathway and provides additional credit
space for the heavy-duty vehicles in the HD-FCI program. The minimum nameplate
capacity for LMD-FCI chargers is proposed to be returned to 50 kW to accommodate
different charging demands from light- and medium-duty vehicles. LMD-FCI sites are
proposed to be categorized into public and private sites: public stations continue to be
credited at 20% of their FCI capacity, while private stations will be credited at 10% their
FCI capacity. This provision allows private charging sites to participate in the program,
while providing greater incentive to public sites for the same reason listed above for the
LMD-HRI program.

Addition of Section 95486.4. Generating and Calculating Credits for ZEV Fueling
Infrastructure Pathways for Heavy-Duty Vehicles.

1.

In section 95486.4(a), staff proposes to modify the section for HRI pathways to apply
exclusively to heavy-duty (HD) hydrogen refueling stations. This section was formerly
numbered 95486.3(a) and included both medium- and heavy-duty (HD) hydrogen
refueling stations. Several of the other proposed changes in section 95486.4 are
designed to better-fit HD refueling needs, now that the MD vehicles are grouped with
the LD provisions. Terminology is also updated throughout section 95486.4 to reflect the
new grouping of MD vehicles with the LD provision.

In section 95486.4(a)(1), staff proposes to modify the HD-HRI pathway eligibility. The
gross vehicle weight accessibility is raised to 14,001 Ibs, as medium duty vehicles are
now in a separate program. The distance requirement is limited to shared HD-HRI
stations and extended to five miles from any ready or pending FHWA Alternative Fuel
Corridor. Private stations’ distances to corridors are not relevant to the service they
provide, while a distance of five miles from a corridor for shared stations provides
adequate distance to ensure availability of utility services to stations while still
supporting an easily-accessible hydrogen refueling network.

In section 95486.4(a)(3), staff proposes to modify the HD-HRI application approval
process. Participation in the program by a single applicant is limited to 40% of the
available credits, ensuring that multiple applicants can participate in the program. There
are currently six participants in the HRI program.

In section 95486.4(a)(4), staff proposes to modify the requirements to generate HRI
credits. Staff proposes to clarify in the regulation that only stations available to the
public are subject to the accessibility requirements listed in section 95486.4(a)(4), and
those stations must only accept fuel cards if the applicant accepts those same fuel
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cards at other stations that they operate. Private and shared HD-HRI stations can
decide the level of access and payment method that satisfies the service the private and
shared HD-HRI stations provide. A shared HD-HRI station cannot be reserved for one
HDV fleet for more than 12 hours each day, to ensure that private stations cannot be
slightly adjusted to meet shared station requirements without meeting the intent of the
shared station provisions. A fleet can continue to use the station after its reservation
period is over, but not to the exclusion of other fleets sharing the site. An FSE must
dispense hydrogen in a given quarter to generate HRI credits, consistent with the intent
stated in the 2018 LCFS Final Statement of Reasons. The initial capital expenditure is
specified to exclude on-site generation, land, working capital, and off-site facilities. The
“‘Net CapEx” limit in this section is intended to reimburse the essential elements of a
hydrogen refueling station.

. In section 95486.4(b), staff proposes to modify the section for FCI pathways to apply
exclusively to HD charging sites. This section was formerly numbered 95486.3(b) and
included both MD and HD fast charging stations.

. In section 95486.4(b)(1), staff proposes to modify the HD-FCI pathway eligibility. The
gross vehicle weight accessibility is raised to 14,001 Ibs, as medium duty vehicles are
now in a separate program. The distance requirement is limited to shared HD-FCI sites
and extended to five miles from any ready or pending FHWA Alternative Fuel Corridor.
Private sites’ distances to corridors are not relevant to the service they provide, while a
distance of five miles from a corridor for shared sites provides adequate distance to
ensure availability of utility services to sites while still supporting the HD EV charging
network.

. In section 95486.4(b)(2), staff proposes to modify the HD-FCI application requirements.
The limitation on number of chargers is removed, as the limit on total power is sufficient
alone to ensure that FCI incentivization is spread across many sites. The total power is
increased to 40 MW, as medium-duty vehicles are no longer grouped in this program
and heavy-duty charging sites are anticipated to be of this size. Applicants may also use
a smaller FCI power rating than the nameplate power capacity for pathway calculation
to include more chargers in the program.

. In section 95486.4(b)(3), staff proposes to modify the HD-FCI application approval
process. Participation in the program by a single applicant is limited to 20% of the
available credits, ensuring that multiple applicants can participate in the program. There
are currently 33 participants in the FCI program.

. In section 95486.4(b)(4), staff proposes to modify the requirements to generate FCI
credits. Staff proposes to clarify in the regulation that only stations available to the
public are subject to the accessibility requirements listed in section 95486.4(b)(4), and
those stations must only accept fuel cards if the applicant accepts those same fuel
cards at other stations that they operate. Private and shared HD-FCI stations can
decide the level of access and payment method that satisfies the service the private and
shared HD-FCI stations provide. A shared HD-FCI site cannot be reserved for one HDV
fleet for more than 12 hours each day, to ensure that private sites cannot be slightly
adjusted to meet shared station requirements without meeting the intent of the shared
station provisions. A fleet can continue to use the site after its reservation period is over,
but not to the exclusion of other fleets sharing the site. An FSE must dispense electricity
in a given quarter to generate FCI credits, consistent with the intent stated in the 2018
LCFS Final Statement of Reasons. The initial capital expenditure is specified to exclude
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on-site generation, land, working capital, and off-site facilities. The “Net CapEx” limit in
this section is intended to reimburse the essential elements of a fast charging site.

Modifications to Section 95488. Entities Eligible to Apply for Fuel Pathways.

1.

In subsection 95488(d), staff proposes to give the Executive Officer discretion to stop
accepting applications for new fuel pathways for biomass-based diesel starting January
1, 2031, if the number of unique Class 3-8 ZEVs reported or registered with the sources
listed exceeds 132,000 ZEVs or near-zero-emission-vehicles (NZEV) on December 31,
2029. This threshold was derived from the CARB Strategy for the State Implementation
Plan and reflects full implementation of the State’s MHD ZEV regulations. The proposal
does not phase out existing biomass-based diesel fuel pathways, which may still report
under their previously-certified Cls.

Modifications to Section 95488.1. Fuel Pathway Classifications.

2.

In subsection 95488.1(b)(1), staff proposes to remove Fossil Jet Fuel receiving a
Lookup Table Pathway. This proposed modification is necessary for consistency with
the proposed modifications to subsections 95482(a) and 95482(c) discussed above.

In subsection 95488.1(d)(4), staff proposes to add “alcohol to hydrocarbons” to the
illustrative list of drop in fuels, in order to clarify that drop in fuels include hydrocarbon
fuels (e.g., sustainable aviation fuel (SAF)) derived from alcohols. An alcohol to
hydrocarbon pathway such as converting starch and cellulosic ethanol to jet fuel is one
potential method of producing SAF.

Modifications to Section 95488.3. Calculation of Fuel Pathway Carbon Intensities.

1.

In section 95488.3(b), staff proposes to specify a process by which the Executive
Officer may correct the Tier 1 Cl Calculators if necessary to conform the methodological
consistency of the calculator to the CA-GREET4.0 model. This proposed change is
necessary to facilitate modeling consistency and efficiency in the implementation of the
simplified modeling tools.

In section 95488.3(d), Table 6, staff proposes to add specification of the geographic
region to Table 6 identifying where land use change (LUC) carbon intensity was
modeled for specific feedstock/fuel combinations. Table 6 LUC values were estimated
through the GTAP and AEZ-EF modeling framework developed by CARB with input
from an expert working group in 2010 and were updated during CARB’s re-adoption of
the LCFS program in 2015. GTAP uses economic and trade data to model the land
requirements—i.e., the amount of forest, pasture, and cropland converted—to meet an
increase in biofuel demand. It estimates these market-mediated land conversions within
a focal region (i.e., domestic LUC) and elsewhere (i.e., world-wide LUC), which are
used as inputs for the AEZ-EF model to estimate the associated GHG emissions based
on regional carbon stocks. LUC carbon intensity for feedstocks from regions other than
the regions modeled may not be equivalent with the Table 6 values for those feedstocks
shown. The LUC carbon intensity of a given crop feedstock may vary widely based on
land use practices and local carbon stocks in the region where it is produced.

To reflect this variability, staff proposes to incorporate a mechanism to assign more
conservative LUC carbon intensity values to feedstock/fuel combinations from regions
with higher LUC risk. This proposal is informed by the increasing number of fuel
pathway applications CARB has received involving crop-based feedstocks from regions
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other than those previously modeled in 2015 that may not demonstrate equivalency with
Table 6 values. Staff’'s proposal aims to provide more granularity to LUC carbon
intensity values. For feedstock/fuel combinations from regions not listed in the updated
Table 6, staff proposes to conduct an empirical assessment to determine a conservative
LUC value based on historical land conversions for a given feedstock. The
empirical/regional LUC carbon intensity of a given feedstock/fuel combination will be
compared to its respective modeled/global LUC carbon intensity value in Table 6, and
the more conservative value will be assigned, as regional LUC is a subset of total LUC.

Modifications to Section 95488.6. Tier 1 Fuel Pathway Application Requirements and
Certification Process.

1. In subsection 95488.6(a)(3), staff proposes to reference sustainability requirements for
fuel pathways utilizing biomass feedstocks or process energy. This proposed
modification is necessary to support consistency with the proposed modifications to
subsection 95488.9(g).

Modifications to Section 95488.7. Tier 2 Fuel Pathway Application Requirements and
Certification Process.

1. In subsection 95488.7(a)(4), staff proposes to add a requirement to include
documentation that sustainability requirements have been met for fuel pathways utilizing
biomass feedstocks or process energy for applicable Tier 2 fuel pathway applications.
This proposed modification is necessary to support consistency with the proposed
modifications to subsection 95488.9(g).

Modifications to Section 95488.8. Fuel Pathway Application Requirements Applying to
All Classifications.

1. In subsection 95488.8(g)(1)(A)3., staff proposes to include forest waste biomass
feedstocks as a specified source feedstock. This provides greater specificity on
feedstock eligibility requested by stakeholders and helps to promote forest waste
biomass use from high-priority wildfire fuel reduction and forest restoration treatments.

2. In subsection 95488.8(g)(1)(A)4., staff proposes to clarify that only the organic portion of
municipal solid waste diverted from landfill disposal is considered a specified source
feedstock. Organic waste has always been the intent of this provision, and plastics to
fuels are not incentivized by the program. Staff also proposes to delete text in the
definitions that differentiated plastics from petroleum products. These two changes
clarify that the plastic portion of MSW is treated as a fossil feedstock in any pathway
analysis and ensures that plastics feedstocks from diverted waste are not incentivized
for fuels.

3. In subsection 95488.8(i)(1)(A), staff proposes to remove unnecessary text related to
hydrogen. The deleted text is unnecessary because the requirements for book-and-
claim of low-ClI electricity for hydrogen are covered in subsection (C).

4. In subsection 95488.8(i)(1)(C), staff proposes to add the word “electrolytic” to clarify the
type of hydrogen production to which this subsection applies. Staff also proposes to
harmonize the matching period for book-and-claim accounting for low-ClI electricity for
direct air capture projects or electrolytic hydrogen used as a transportation fuel, with the
matching period for electricity used as a transportation fuel.
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5.

In subsection 95488.8(i)(2), staff proposes to modify deliverability requirements for
book-and-claim accounting for biomethane. The modification adds a condition that if the
Executive Officer approves a gas system map identifying interstate pipelines and their
majority directional flow based on specified flow data by July 1, 2026, pathways for
bio-CNG, bio-LNG, and bio-L-CNG combustion in vehicles would need to demonstrate
physical flow to California after December 31, 2037.

Modifications to Section 95488.9. Special Circumstances for Fuel Pathway Applications.

1.

In subsection 95488.9(f)(3)(A), for projects breaking ground before January 1, 2030,
staff proposes to reduce the total number of crediting periods for avoided methane
emissions crediting periods to two, rather than three. This proposed change aligns more
closely with the end-dates for avoided methane pathways that break ground after
December 31, 2029, which was proposed in the Staff Report®, while still providing an
incentive to develop methane capture projects. The proposed modifications to the
proposed credit true-up concept in subsection 95488.10(b) described below ensure
sufficient return on investment for fuel pathways reporting using temporary fuel
pathways during the pathway certification process.

In section 95488.9(g), staff proposes to add details to the proposal on biomass
sustainability requirements. Staff proposes a phase-in approach for sustainability
requirements that supports reducing any deforestation and other land conversion risks
in the near term and increases the use of sustainably sourced biomass in the long term.
In response to stakeholder requests for more specific definitions of sustainability criteria,
staff propose criteria in subsections 95488.9(g)(1)(A) through (B). Third-party
certification will still be required to demonstrate compliance with these criteria.

Staff proposes to require sustainability certification from point-of-origin up to the first
gathering point which is now defined in section 95481(a). First gathering points may
typically manage data for multiple farms or plots and staff proposes to focus on first
gathering points as the point of regulation to make data collection and certification more
feasible.

Proposed subsection 95488.9(g)(1)(A) encompasses the initial requirement from the
45-day proposal that crop- and forest-based feedstocks not be sourced on land that was
forested after 2008. This requirement has been expanded to include protections for
other carbon-rich and biodiverse ecosystems (e.g., native grasslands, wetlands) by
requiring that all biomass used in fuel pathways be sourced from land that was cleared
or cultivated prior to 2008. Staff’s definition of biomass includes crop- and
forestry-based feedstocks used for finished fuel or process energy. The other
sustainability criteria outlined in subsection 95488.9(g)(1)(B) includes environmental
best management practices that are included in many third--party certification schemes.

In response to stakeholder comments about the challenges of supply chain complexity,
traceability, and certification requirements, staff proposes a phase-in approach to
sustainability requirements as outlined in subsections 95488.9(g)(2) through (4). The
first milestone beginning in 2026 is for fuel producers to collect and submit supply chain

3 California Air Resources Board, Staff Report: Initial Statement of Reasons: Public Hearing to Consider the
Proposed Amendments to the Low Carbon Fuel Standard. December 19, 2023.
https://ww2.arb.ca.qgov/sites/default/files/barcu/regact/2024/Icfs2024/isor.pdf
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data including spatial data of farm boundaries where feedstocks are sourced.
Additionally, fuel producers must maintain an attestation letter signed by the fuel
producer that assures feedstocks have not been sourced from lands that were
converted after 2008.

The next milestone beginning in 2028 is for fuel producers to obtain third-party
certification that, at a minimum, ensures feedstocks are not sourced on lands converted
after 2008. Staff proposes that the list of certification schemes recognized by the
European Union Renewable Energy Directive (EU RED), which contain
no-deforestation/no-conversion requirements, be accepted for these purposes. Other
certification schemes that meet the criteria listed in subsection 95488.9(g)(5) will also be
considered for approval by the Executive Officer. The final milestone beginning in 2031
requires full sustainability certification of all biomass feedstocks or process energy by a
third-party approved by the EO.

The proposed phase-in approach outlined above will be accompanied by matching
consistency changes to recordkeeping and verification requirements in sections
95491.1 and 95501 respectively mentioned below.

Modifications to Section 95488.10. Maintaining Fuel Pathways.

1.

In subsection 95488.10(a)(7), staff proposes modifications to the scope of the process
when the verified operational Cl is found to be greater than the certified ClI of a fuel
pathway, to specify that verified operational Cls that exceed the Cl of temporary fuel
pathways are subject to the same requirements and process as Tier1/Tier 2 fuel
pathways, including credit invalidation and potential enforcement action.

In subsection 95488.10(b), staff proposes to expand the credit true up to include periods
using temporary pathway Cls after annual verification. Staff received numerous
comments from stakeholders highlighting the benefits of the credit true up of temporary
fuel pathways. The proposal enables the eventual recovery of credits based on verified
operational data, which may be especially beneficial for pathways which involve a large
variation in the Cl scores in the normal course of project operation. The modifications
are expected to help streamline the application review process, alleviate or mitigate any
business impacts associated with a delay in pathway certification and allows for
recognition for the full amount of climate benefit of a fuel.

Modifications to Section 95489. Provisions for Petroleum-Based Fuels.

1.

In section 95489(a), staff proposes to remove fossil jet fuel from the deficit calculation.
This proposed modification is necessary for consistency with the proposed
modifications to subsections 95482(a) and 95482(c) discussed above.

In section 95489(a), staff proposes to correct the California Baseline Crude Average
and the Three-year California Crude Average carbon intensity values. This is a
correction of errors in the 45-day package, and no new calculations have occurred.

In section 95489(a), staff proposes to update the Annual Crude Average carbon
intensity value for 2022. This update is necessary to align the years for the annual crude
average with the implementation timeline of these regulatory amendments.

In section 95489(b), staff proposes to remove fossil jet fuel from incremental deficits.
This proposed modification is necessary for consistency with the proposed
modifications to subsections 95482(a) and 95482(c) discussed above.
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In section 95489(b), Table 9, staff proposes to modify the Cl Lookup Table for Crude QOil
Production and Transport. This is a correction of errors in the 45-day package, and no
new calculations have occurred. This correction also aligns the years for the annual
crude average with the implementation timeline of this regulatory amendment.

In section 95489(c)(1)(F), staff proposes to update the Emission Factor for the
innovative crude credit calculation, aligning with the updated Emission Factors in
proposed CA-GREET 4.0 model.

In subsection 95489(e)(1)(B), staff proposes to clarify that sequestration sites for CCS
do not need to be on-site at the hydrogen production facility within the Refinery
Investment Credit Program.

In subsection 95489(e)(1)(D)3., staff proposes to clarify that lower-Cl process energy
must be physically supplied to refineries within the Refinery Investment Credit Program.
This is a clarification for eligible lower-Cl process energy, and it is consistent with
Section 95489(c)(1) in terms of the necessity of using process energy to be physically
supplied to production facilities.

Modifications to Section 95491. Fuel Transactions and Compliance Reporting.

1.

In section 95491(b)(2), staff proposes to define the process by which an entity that
misses the quarterly reporting deadline may receive a percentage of the credits that
would have been generated by a timely submission. Since this is a market program that
needs timely data, an entity can only miss up to 3 days past the reporting deadline to
receive any credits for the previous quarter.

In section 95491(d)(1), staff proposes to remove Fossil Jet Fuel from reporting
requirements for the Quarterly Fuel Transaction Reports. This proposed modification is
necessary for consistency with the proposed modifications to subsections 95482(a) and
95482(c) discussed above.

In subsection 95491(d)(3)(B)3., staff proposes to remove the requirement that entities
reporting under a smart charging pathway retain records demonstrating that the fuel
supply equipment was enrolled in a time of use rate plan during the reporting period, if
offered by the load serving entity. This requirement is unnecessary and adds
administrative burden to the smart-charging pathway, which has been underutilized
since its adoption in 2018.

In subsection 95491(d)(3)(E), staff proposes to modify the reporting requirements for
electric forklifts. The new metered reporting requirements are delayed to 2026 reporting
to allow time for FSE owners to acquire metering equipment and implement metering
procedures. Reporters can continue to use existing reporting methodologies for the
2025 reporting period.

In subsection 95491 (e)(5)(A)4., staff proposes to add reporting requirements for OEMs
receiving base credits. These reporting requirements are similar to reporting
requirements under the holdback equity spending provisions, and require submission of
a report documenting the monetary value of LCFS credit proceeds, detailed information
about costs associated with each program, and a report of implemented projects.

In section 95491(h), Table 11, staff proposes to remove “Fossil Jet Fuel Blends” from
the Quarterly and Annual Reporting Requirements checklist. This proposed modification
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is necessary for consistency with the proposed modifications to subsections 95482(a)
and 95482(c) discussed above.

7. In section 95491(h), Table 12, staff proposes to correct an error in the deadline for
annual reports for Low-Complexity/Low-Energy-Use Refinery from the Annual
Compliance Calendar.

Modifications to Section 95491.1. Recordkeeping and Auditing.

1. In subsection 95491.1(a)(2)(l), staff proposes to modify the record retention
requirements for fuel pathway holders and applicants that utilize biomass feedstocks or
process energy. This proposed modification is necessary to be consistent with the
proposed modifications to subsection 95488.9(g).

2. In subsection 95491.1(c)(2), staff proposes to modify the monitoring plan requirements
for fuel pathway holders and applicants that utilize biomass feedstocks or process
energy. This proposed modification is necessary to be consistent with the proposed
modifications to subsection 95488.9(g).

3. In section 95491.1(d), staff proposes to explicitly state that lack of a verification
statement submitted by the deadline will result in Executive Officer investigation and
possible enforcement action. Staff also proposes to clarify that the verification outcomes
apply to all LCFS report types subject to verification.

Modifications to Section 95491.2. Measurement Accuracy and Data Provisions.

1. In subsection 95491.2(b)(2)(B), staff proposes to modify the missing data substitution
methodologies to ensure that the methodologies in Table 13 are only used when they
result in a reasonable or conservative data replacement; otherwise, an Executive Officer
approved alternative method must be used.

Modifications to Section 95495. Authority to Suspend, Revoke, Modify, or Invalidate.

1. In subsection 95495(b)(2), staff proposes to use the term “LCFS data management
system” rather than “LRT-CBTS” for sending a notice to a regulated party when
determining a credit/deficit calculation, or that a certified Cl is invalid. Determinations
can be made for various reasons such that notifications may best align with different
elements of the functionality designs for the LCFS data management system (AFP and
LRT-CBTS). Therefore, it is most appropriate to specify the LCFS data management
system instead of the LRT-CBTS.

Modifications to Section 95500. Requirements for Validation of Fuel Pathway
Applications; and Verification of Annual Fuel Pathway Reports, Quarterly Fuel
Transaction Reports, Crude Oil Quarterly and Annual Volume Reports, Project Reports,
and Low-Complexity/Low-Energy-Use Refinery Reports.

1. In subsection 95500(c)(A), staff proposes to remove Fossil Jet Fuel used for intrastate
flight for verification of quarterly fuel transaction reports applicability. This proposed
modification is necessary for consistency with the proposed modifications to
subsections 95482(a) and 95482(c) discussed above.

2. In subsection 95500(c)(F), staff proposes to remove redundant text regarding the
requirement that fuel cell vehicle fueling for hydrogen produced from biomethane
supplied using book-and-claim accounting be subject to quarterly fuels transactions
verification.
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Modifications to Section 95501. Requirements for Validation and Verification Services.

1. In subsection 95501(b)(4)(F), staff proposes to add biomass feedstocks or process
energy to the verification services sampling plan requirements. CARB verifiers must
include in their scope of verification services review of biomass feedstocks or process
energy to be consistent with the proposed modifications under subsection 95488.9(g).

2. In subsection 95501 (h), staff proposes to remove the condition that growth in total
reported electricity reporting be less than 25% year to year to be eligible for
less-intensive verification. This proposed change reflects the rapid anticipated growth in
electric vehicle charging expected in California.

Modifications to Section 95503. Conflict of Interest Requirements for Verification Bodies
and Verifiers.

1. In subsection 95503(b)(2)(A), staff proposes to modify the organizational and individual
high potential conflict of interest conditions and expand the exclusion provision for high
COl for verifiers who participate in other federal or state low carbon fuel programs.
Accordingly, staff proposes to expand the inclusion provision for low COI. Over the past
few years, low carbon fuel programs have been created for various states and federal
agencies that have utilized, or plan on utilizing, third-party verifiers who have passed
California’s LCFS verifier accreditation training. For example, the U.S. Department of
the Treasury, the State of Oregon, and the State of Washington are using LCFS
verifiers for their programs. The regulation is proposed to be updated so that third-party
verifies who do auditing work for regulatory programs by other governmental agencies
are not conflicted out and are still able to provide verification services for California’s
LCFS program.

2. In section 95503(c), staff proposes to modify the low conflict of interest conditions and
expand the exclusion provision for high COl for verifiers who participate in other federal
or state low carbon fuel programs. Accordingly, staff proposes to expand the inclusion
provision for low COI. Over the past few years, low carbon fuel programs have been
created for various states and federal agencies that have utilized, or plan on utilizing,
third-party verifiers who have passed California’s LCFS verifier accreditation training.
For example, the U.S. Department of the Treasury, the State of Oregon, and the State
of Washington are using LCFS verifiers for their programs. The regulation is proposed
to be updated so that third-party verifies who do auditing work for regulatory programs
by other governmental agencies are not conflicted out and are still able to provide
verification services for California’s LCFS program.

In addition to the modifications described above, additional modifications correcting grammar,
punctuation and spelling have been made throughout the proposed changes. These changes
are nonsubstantive.

These modifications do not change implementation of the regulation in any way that change
the conclusions of the environmental analysis included in the Staff Report because the
modifications consist of provision clarifications, minor revisions removing certain
proposals, such as removing jet fuel as a required fuel, and updated modeling, which
does not alter the compliance responses such that the significance determinations
change. These revisions have not shown any new, substantial environmental impacts, any
substantial increases in the severity of an environmental impact, or any alternative or
mitigation measure considerably different from those considered in the Draft EIA. Therefore,
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no additional environmental analysis is required. Rather, the revisions update the project
description, and in response to public comment, additional information has been added to the
Draft EIA to analyze herd size as a compliance response and clarify the air quality and GHG
analysis. As a result, CARB has determined this resulted in the addition of substantial new
information compared to what was presented in the Draft EIA. Therefore, CARB has
determined that recirculation of the project description and the air quality and GHG evaluations
is warranted. CARB will be recirculating those sections and accepting new comments on only
the portions of the Draft EIA included in this recirculation.

Additional Documents and Incorporated Document(s) Added to
the Record

In the interest of completeness and in accordance with Government Code section 11347 .1,
subdivision (a), staff has also added to the rulemaking record and invites comments on the
following additional documents.

Documents Incorporated by Reference

1. California-modified Greenhouse Gases, Regulated Emissions, and Energy use in
Transportation version 4.0 (CA-GREET4.0) model, August 12, 2024

2. CA-GREET4.0 Lookup Table Pathways Technical Support Documentation,

August 12, 2024

Tier 1 Simplified CI Calculator for Biodiesel, August 12, 2024

Tier 1 Simplified CI Calculator for Biodiesel Instruction Manual, August 12, 2024

Tier 1 Simplified CI Calculator for Corn or Sorghum Ethanol, August 12, 2024

Tier 1 Simplified CI Calculator for Corn or Sorghum Ethanol Instruction Manual,

August 12, 2024

Tier 1 Simplified CI Calculator for Dairy and Swine Manure Biomethane, August 12,

2024

8. Tier 1 Simplified CI Calculator for Dairy and Swine Manure Biomethane Instruction
Manual, August 12, 2024

9. Tier 1 Simplified CI Calculator for Hydrogen, August 12, 2024

10.Tier 1 Simplified Cl Calculator for Hydrogen Instruction Manual, August 12, 2024

11.Tier 1 Simplified Cl Calculator for Hydroprocessed Ester and Fatty Acid Fuels,
August 12, 2024

12.Tier 1 Simplified CI Calculator for Hydroprocessed Ester and Fatty Acid Fuels
Instruction Manual, August 12, 2024

13.Tier 1 Simplified CI Calculator for Landfill Biomethane, August 12, 2024

14.Tier 1 Simplified CI Calculator for Landfill Biomethane Instruction Manual,
August 12, 2024

15.Tier 1 Simplified Cl Calculator for Organic Waste Biomethane, August 12, 2024

16.Tier 1 Simplified CI Calculator for Organic Waste Biomethane Instruction Manual,
August 12, 2024

17.Tier 1 Simplified Cl Calculator for Sugarcane Ethanol, August 12, 2024

18.Tier 1 Simplified Cl Calculator for Sugarcane Ethanol Instruction Manual,
August 12, 2024

19.Tier 1 Simplified Cl Calculator for Wastewater Sludge Biomethane, August 12, 2024

20.Tier 1 Simplified CI Calculator for Wastewater Sludge Biomethane Instruction Manual,
August 12, 2024

21.Hydrogen Fueling Capacity (HyCap) Model. August 12, 2024

N

™

17



22.1SO 14064-3:2019(E), Greenhouse gases — Part 3: Specification with guidance for the
verification and validation of greenhouse gas statements

23.1SO 14065:2020(E), General principles and requirements for bodies validating and
verifying environmental information

24.1S0O 14066:2023(E), Environmental information — Competence requirements for teams
validating and verifying environmental information

25.1SO/IEC 17065:2012(E), Conformity assessment — Requirements for bodies certifying
products, processes and services

Additional References and Supplemental Documents

1. Ansar, Jasmin Ph.D. and Roger Sparks, Ph.D. 2014. Increasing Market Competition to
Reduce the Level and Variability of Transportation Fuel Prices: A Case Study on
California’s Low Carbon Fuel Standard. Natural Resources Defense Council. Available
at https.//www.nrdc.org/sites/default/files/ene_14040101a.pdf

2. ARCHES H2. California’s renewable hydrogen hub officially launches. July 17, 2024.
Available at https://archesh2.org/arches-officially-launches/

3. Bates and White. Low Carbon Fuels Standards Market Impacts and Evidence for Retail
Fuel Price Effects. April 2022. Available at
https.//www.bateswhite.com/media/publication/226_BW LCF Report - April 2022.pdf

4. Brito, L.F. et al. Review: Genetic selection of high-yielding dairy cattle toward
sustainable farming systems in a rapidly changing world, Animal, Volume 15,
Supplement 1, 2021, 100292, ISSN 1751-7311.
https.//doi.org/10.1016/j.animal.2021.100292

5. Cai, H., Wang, M., Elgowainy, A., & Han, J., Updated Greenhouse Gas and Criteria Air
Pollutant Emission Factors of the U.S. Electric Generating Units in 2010. September
2013. https.//greet.es.anl.gov/publication-electricity-13

6. California Air Resources Board, Appendix B-2: Technical Support Documentation for
Lookup Table Pathways, Proposed Amendments for the Low Carbon Fuel Standard
Regulation. August 12, 2024.

7. California Air Resources Board, California Dairy Sector Workshop. August 22, 2024.
PowerPoint Presentation. Released August 2, 2024. Available at
https.//ww2.arb.ca.gov/sites/default/files/2024-
08/CARB_Dairy Sector_Workshop_Staff Presentation 08-22-2024.pdf

8. California Air Resources Board, CA-GREET3.0 Supplemental Document and Tables of
Changes. August 13, 2018. Accessed on October 15, 2023.
https.//ww2.arb.ca.gov/sites/default/files/classic/fuels/Icfs/ca-
greet/cagreet_supp _doc _clean.pdf? ga=2.249502272.611476356.1694443979-
877253845.1694124606

9. California Air Resources Board, CA-GREET4.0 — Inputs Tab (Proposed Rulemaking
Version). Released August 12, 2024. https.//ww?2.arb.ca.qgov/resources/documents/Icfs-
life-cycle-analysis-public-comment

10. California Air Resources Board, CA-GREET4.0 — Natural Gas Tab (Proposed
Rulemaking Version). Released August 12, 2024.
https.//ww2.arb.ca.gov/resources/documents/Icfs-life-cycle-analysis-public-comment

11.California Air Resources Board, CA-GREET4.0 — Results Tab, LPGV Section
(Proposed Rulemaking Version). Released August 12, 2024.
https.//ww2.arb.ca.gov/resources/documents/Icfs-life-cycle-analysis-public-comment

12.California Air Resources Board, CA-GREET4.0 Supplemental Document.
August 12, 2024.
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13. California Air Resources Board. California’s 2000-2014 Greenhouse Gas Emission
Inventory Technical Support Document 2016 Edition. September 2016. Available at
https.//wwZ2.arb.ca.gov/sites/default/files/classic/cc/inventory/ghg_inventory_tsd_00-
14.pdf

14.California Air Resources Board, Compliance Offset Protocol Livestock Projects —
Capturing and Destroying Methane from Manure Management Systems. Adopted on
November 14, 2014.
https.//www.arb.ca.gov/regact/2014/capandtrade 14/ctlivestockprotocol.pdf

15. California Air Resources Board, Greenhouse Gas Emissions Analysis Workbook from
ISOR. May 10, 2024. Excel Spreadsheet. Available at
https.//ww2.arb.ca.gov/sites/default/files/2024-
05/GHG%20Calculations%20ISOR _posted.xIsx

16. California Air Resources Board, Modeling Input Sheets from 15-Day Proposal for
Baseline Scenario. August 12, 2024. Excel Spreadsheet.

17.California Air Resources Board, Greenhouse Gas Emissions Analysis Workbook for the
15-day Changes. August 12, 2024. Excel Spreadsheet.

18. California Air Resources Board, Greenhouse Gas Emissions Inventory. Accessed on
October 25, 2023. https.//arb.ca.gov/emfac/emissions-inventory

19. California Air Resources Board. CARB Landfill Gas Tool. Updated September 24, 2021.
Available at https.//ww2.arb.ca.gov/resources/documents/carbs-landfill-gas-tool

20.California Air Resources Board, LCFS Amendments Air Quality Calculations for the
Proposed Scenario from ISOR. April 9, 2024. Excel Spreadsheet. Available at
https.//ww2.arb.ca.gov/sites/default/files/2024-
04/Proposed%20scenario%20air%20quality% 20workbook. xIsx

21.California Air Resources Board, LCFS Amendments Air Quality Calculations for the
EJAC Scenario from ISOR. April 9, 2024. Excel Spreadsheet. Available at
https.//ww2.arb.ca.gov/sites/default/files/2024-
04/EJAC%Z20scenario%20air%20quality % 20workbook. xIsx

22.California Air Resources Board, LCFS Amendments Air Quality Calculations for 15-day
Proposal. August 12, 2024. Excel Spreadsheet.

23.California Air Resources Board, LCFS Fuels and Credit Market Monitoring.

August 12, 2024.

24.California Air Resources Board, LCFS Quarterly Data Summary Spreadsheet.

April 2024. Excel Spreadsheet. Available at
https.//ww2.arb.ca.gov/sites/default/files/2024-04/quarterlysummary Q42023.xIsx

25. California Air Resources Board, Low Carbon Fuel Standard (LCFS) Guidance 20-01
Fuel Production Facility and Intermediate Facility Registration in the Alternative Fuels
Portal. February 2020.
https.//ww2.arb.ca.gov/sites/default/files/classic/fuels/Icfs/quidance/Icfsquidance 20-
01.pdf

26. California Air Resources Board, Method for Estimating Greenhouse Gas Emission
Reductions from Diversion of Organic Waste from Landfills to Compost Facilities Final
Draft. May 2017.

27.California Air Resources Board, Modeling Input Sheets from 15-Day Proposal for
Proposed Scenario. August 12, 2024. Excel Spreadsheet.

28. California Air Resources Board, Modeling Input Sheets from 15-Day Proposal for
Scenario 1 — Proposed with 2028 AAM. August 12, 2024. Excel Spreadsheet.

29. California Air Resources Board, Modeling Input Sheets from 15-Day Proposal for
Scenario 2 — 75% of ZEV Development. August 12, 2024. Excel Spreadsheet.
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30. California Air Resources Board, Modeling Input Sheets from 15-Day Proposal for
Scenario 3 — Froze RD. August 12, 2024. Excel Spreadsheet.

31.California Air Resources Board, Modeling Input Sheets from 15-Day Proposal for
Scenario 4 — 75% of ZEV Development and Froze RD. August 12, 2024. Excel
Spreadsheet.

32.California Air Resources Board, Modeling Input Sheets from April 10, 2024 Workshop
for Updated Proposed Scenario with 5% step-down. April 9, 2024. Excel Spreadsheet.
Available at https://ww2.arb.ca.gov/sites/default/files/2024-
04/scenario_inputs_15Day Proposed_5percent%20step%20down.xIsx

33. California Air Resources Board, Modeling Input Sheets from April 10, 2024 Workshop
for Updated Proposed Scenario with 5% step-down and 2 AAM triggers. April 9, 2024.
Excel Spreadsheet. Available at hitps://ww2.arb.ca.qov/sites/default/files/2024-
04/scenario_inputs_15Day Proposed_5percent%20step%20down%202%20AAM.xlIsx

34.California Air Resources Board, Modeling Input Sheets from April 10, 2024 Workshop
for Updated Proposed Scenario with 7% step-down. April 9, 2024. Excel Spreadsheet.
Available at https://ww2.arb.ca.qgov/sites/default/files/2024-
04/scenario_inputs_15Day Proposed_7percent%20step%20down.xIsx

35. California Air Resources Board, Modeling Input Sheets from April 10, 2024 Workshop
for Updated Proposed Scenario with 9% step-down. April 9, 2024. Excel Spreadsheet.
Available at https://ww2.arb.ca.gov/sites/default/files/2024-
04/scenario_inputs_15Day Proposed_9percent%20step%20down.xIsx

36. California Air Resources Board, Modeling Input Sheets from ISOR for Accelerated
Decarbonization Scenario. April 9, 2024. Excel Spreadsheet. Available at
https.//ww2.arb.ca.gov/sites/default/files/2024-04/scenario_inputs ISOR_Accel.xlIsx

37.California Air Resources Board, Modeling Input Sheets from ISOR for Alternative 1.
April 9, 2024. Excel Spreadsheet. Available at
https.//ww2.arb.ca.gov/sites/default/files/2024-04/scenario_inputs ISOR_Alt1.xlIsx

38. California Air Resources Board, Modeling Input Sheets from ISOR for Alternative 2.
April 9, 2024. Excel Spreadsheet. Available at
https.//ww2.arb.ca.gov/sites/default/files/2024-04/scenario_inputs ISOR_AIt2.xIsx

39. California Air Resources Board, Modeling Input Sheets from ISOR for Baseline
Scenario. April 9, 2024. Excel Spreadsheet. Available at
https.//ww2.arb.ca.gov/sites/default/files/2024-04/scenario_inputs ISOR_Baseline.xlsx

40. California Air Resources Board, Modeling Input Sheets from ISOR for EJAC Scenario.
April 9, 2024. Excel Spreadsheet. Available at
https.//ww2.arb.ca.gov/sites/default/files/2024-04/scenario_inputs ISOR_EJAC.xIsx

41.California Air Resources Board, Modeling Input Sheets from ISOR for Proposed
Scenario. April 9, 2024. Excel Spreadsheet. Available at
https.//ww2.arb.ca.gov/sites/default/files/2024-04/scenario_inputs ISOR_Proposed.xIsx

42.California Air Resources Board, Modeling Output Sheets from 15-Day Proposal for
Baseline Scenario. August 12, 2024. Excel Spreadsheet.

43.California Air Resources Board, Modeling Output Sheets from 15-Day Proposal for
Proposed Scenario. August 12, 2024. Excel Spreadsheet.

44.California Air Resources Board, Modeling Output Sheets from 15-Day Proposal for
Scenario 1 — Proposed with 2028 AAM. August 12, 2024. Excel Spreadsheet.

45. California Air Resources Board, Modeling Output Sheets from 15-Day Proposal for
Scenario 2 — 75% of ZEV Development. August 12, 2024. Excel Spreadsheet.

46. California Air Resources Board, Modeling Output Sheets from 15-Day Proposal for
Scenario 3 — Froze RD. August 12, 2024. Excel Spreadsheet.
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Monday through Friday (excluding holidays). To inspect these documents please contact Chris
Hopkins, Regulations Coordinator, at (279) 208-7347.

Agency Contacts

Inquiries concerning the substance of the proposed regulation may be directed to Dillon Miner,
Staff Air Pollution Specialist, Alternative Fuels Section, at (279) 208-7437 or (designated
back-up contact) Jordan Ramalingam, Manager, Alternative Fuels Section, at (916) 277-0499.

Public Comments

Written comments will only be accepted on the modifications identified in this Notice.
Comments may be submitted by postal mail or by electronic submittal no later than the due
date to the following:

Postal mail: Clerks’ Office, California Air Resources Board
1001 | Street, Sacramento, California 95814

Electronic submittal: https://ww2.arb.ca.gov/lispub/comm/bclist.php

Please note that under the California Public Records Act (Gov. Code § 6250 et seq.), your
written and verbal comments, attachments, and associated contact information (e.g., your
address, phone, email, etc.) become part of the public record and can be released to the public
upon request.

In order to be considered by the Executive Officer, comments must be directed to CARB in one
of the two forms described above and received by CARB no later than the deadline date for
public comment listed at the beginning of this notice. Only comments relating to the above-
described modifications to the text of the regulations shall be considered by the Executive
Officer.

If you need this document in an alternate format or another language, please contact the
Clerks’ Office at (916) 322-5594 or by facsimile at (916) 322-3928 no later than five (5)
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business days from the release date of this notice. TTY/TDD/Speech to Speech users may dial
711 for the California Relay Service.

Si necesita este documento en un formato alterno u otro idioma, por favor llame a la oficina del
Secretario del Consejo de Recursos Atmosféricos al (916) 322-5594 o envie un fax al (916)
322-3928 no menos de cinco (5) dias laborales a partir de la fecha del lanzamiento de este
aviso. Para el Servicio Telefonico de California para Personas con Problemas Auditivos, 6 de
teléfonos TDD pueden marcar al 711.

California Air Resources Board

A

Steven S. CIiff, Ph.D.,
Executive Officer

Date: August 12, 2024
Attachment

The energy challenge facing California is real. Every Californian needs to take immediate
action to reduce energy consumption. For a list of simple ways you can reduce demand and
cut your energy costs, see CARB’s website (wwZ2.arb.ca.gov).
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