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PREFACE

The California Air Resources Board (CARB or Board) released a Draft Environmental
Analysis (Draft EA) for the Draft 2022 State Strateqy for the State Implementation Plan,
herein referred to as the 2022 State SIP Strategy (i.e., the proposed project under the
California Environmental Quality Act [CEQA]) on March 29, 2022, for a 45-day public
review and comment period that concluded May 13, 2022. During the public comment
period for the Draft EA, a total of 6 comments were submitted electronically on or
before May 13, 2022, to the comment docket set up for the Draft EA. While not all of
the 6 comments received raised what are considered significant environmental issues
related to the Draft EA, they were all submitted to a comment docket that was
exclusively for the Draft EA. Therefore, while not all of the comments received meet the
criteria to require a written response under CARB’s certified regulatory program and
CEQA, all 6 comments received a response for transparency.

On August 12, 2022, CARB posted a notice of public meeting for the CARB Board to
consider adopting the Proposed 2022 State SIP Strategy. Along with that notice, CARB
opened a docket for the public to submit comments on the Proposed 2022 State SIP
Strategy through September 12, 2022. While this noticed comment period was explicitly
for the Proposed 2022 State SIP Strategy and not the Draft EA prepared for the
proposed 2022 Sate SIP Strateqy, CARB received 2 comment letters that purported to
raise environmental issues related to the Proposed 2022 State SIP Strategy. Comments
raising environmental issues submitted on this public hearing docket related to the
Proposed 2022 State SIP Strategy were untimely submitted and do not require a
response. (17 Cal. Code Regs., § 60004.2(b)(2).) Nevertheless, while it is not required to
do so, CARB did respond to these comments for transparency.

CARB staff made minor modifications to the Draft EA based on responses to comments
received during the public review and comment period and based on other updates to
the measures included in the Proposed 2022 State SIP Strategy. To facilitate identifying
modifications to the document, modified text is presented with strike-through for
deletions and underline for additions. None of the modifications to the proposed Draft
EA alter any of the conclusions reached in the EA or provide new information of
substantial importance relative to the EA. As a result, these minor revisions do not require
recirculation of the document pursuant to the CEQA Guidelines, California Code of
Reqgulations, title 14, Section 15088.5, before consideration by the Board.
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1.0 INTRODUCTION AND BACKGROUND
A. Introduction

This draft final environmental analysis (Braft Final EA) is a program environmental
document prepared for the 2022 State Strategy for the State Implementation Plan (2022
State SIP Strategy). This Braft Final EA is included as Appendix B of the 2022 State SIP
Strategy that will be presented to the Board for consideration. The Project Description
section of this Braft Final EA presents a summary of the 2022 State SIP Strategy, as
defined under the California Environmental Quality Act (CEQA). A detailed description
of the 2022 State SIP Strategy is included in the “Braft Proposed 2022 State Strategy
for the State Implementation Plan” date of release dJanuary-34+ August 12, 2022, which
is hereby incorporated by reference.

This Braft Final EA is intended to identify and disclose the 2022 State SIP Strategy’s
potential significant impacts on the environment and identify potential feasible
mitigation measures and alternatives to lessen or avoid those significant environmental
impacts. The 2022 State SIP Strategy is intended to create environmental benefits,
including criteria air pollutant reductions and air quality improvements. However, in
some cases, as described in Chapter 4 of this Braft Final EA, potentially significant
effects to environmental resources may occur due to implementation of compliance
responses (i.e., actions take in response to measures contained in the 2022 State SIP
Strategy that would have a physical impact) associated with the 2022 State SIP Strategy.
It is expected that many of these potentially significant impacts can be feasibly avoided
or mitigated to a less than significant level, as described in each resource area, due to
project-specific environmental review processes associated with compliance responses
and compliance with local and State laws and regulations. However, the Braft Final EA
takes the conservative approach in its post-mitigation significance conclusions (i.e.,
tending to overstate the risk that feasible mitigation may not be sufficient to mitigate
an impact to less than significant or may not be implemented by other parties) and
discloses, for CEQA compliance purposes, that potentially significant environmental
impacts may be unavoidable.

B. Scope of Analysis and Assumptions

The degree of specificity required in a CEQA document corresponds to the degree of
specificity inherent in the underlying activity it evaluates. An EA for broad programs
cannot be as detailed as it can be for specific projects (Title 14 CCR § 15146). For
example, the assessment of a construction project would be naturally more detailed
than one concerning the adoption of a local general plan because construction-related
effects can be predicted with more accuracy (Title 14 CCR §15146(a)). Because this
analysis addresses a broad regulatory program, a general level of detail is appropriate.
However, this Braft Final EA makes a rigorous effort to evaluate significant adverse
impacts and beneficial impacts of the reasonably foreseeable compliance responses that
could result from implementation of the 2022 State SIP Strategy and contains as much
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information about those impacts as is currently available, without being unduly
speculative.

The scope of analysis in this Braft Final EA is intended to help focus public review and
comments on the 2022 State SIP Strategy, and ultimately to inform the California Air
Resources Board (CARB or Board) of the environmental benefits and adverse impacts
of the 2022 State SIP Strategy. This analysis specifically focuses on potentially significant
adverse and beneficial impacts on the physical environment resulting from reasonably
foreseeable compliance responses to implementation of the 2022 State SIP Strategy.

The analysis of potentially significant adverse environmental impacts of the 2022 State
SIP Strategy is based on the following assumptions:

1. The analysis addresses the potentially significant adverse environmental impacts
resulting from implementation of the 2022 State SIP Strategy compared to existing
conditions.

2. The analysis of environmental impacts and determinations of significance are based
on reasonably foreseeable compliance responses taken in response to
implementation of the 2022 State SIP Strategy.

3. The analysis addresses environmental impacts within California and outside the State
to the extent they are reasonably foreseeable and do not require speculation.

4. The level of detail of impact analysis is necessarily and appropriately general because
the 2022 State SIP Strategy is programmatic. While the general locations of existing
facilities and infrastructure are known, decisions by the regulated entities regarding
compliance options and the precise location of the many components covered in the
2022 State SIP Strategy are unknown. Furthermore, attempting to predict decisions
by entities regarding the specific location and design of infrastructure, source and
production of materials, and other activities undertaken in response to
implementation of the 2022 State SIP Strategy would be speculative (if not
impossible) at this early stage, given the influence of other business and market
considerations in those decisions. As a result, there is some inherent uncertainty in
the degree of mitigation that would ultimately need to be implemented to reduce
any potentially significant impacts identified in this Braft Final EA. Consequently, this
Braft Final EA takes the conservative approach in its post-mitigation significance
conclusions (i.e., tending to overstate the potential that feasible mitigation may not
be implemented by the agency with authority to do so, or may not be sufficient) and
discloses, for CEQA compliance purposes, that potentially significant environmental
impacts may be unavoidable, where appropriate. It is also possible that the amount
of mitigation necessary to reduce environmental impacts to below a significant level
may be less than disclosed in this Braft Final EA on a case-by-case basis. Specific
actions undertaken to implement the 2022 State SIP Strategy would undergo
project-level environmental review and compliance processes as required at the time
they are proposed. It is expected that many individual development projects would

3
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be able to feasibly avoid or mitigate potentially significant impacts to a less than
significant level.

5. This Braft Final EA generally does not analyze site-specific impacts when the location
of future facilities or other infrastructure changes are speculative. However, the Braft
Final EA does examine regional (e.g., local air district and/or air basin) and local
issues to the degree feasible where appropriate. As a result, the impact conclusions
in the resource-oriented sections of Chapter 4, Impact Analysis and Mitigation
Measures, cover broad types of impacts, considering the potential effects of the full
range of reasonably foreseeable actions undertaken in response to the 2022 State
SIP Strategy.

C. Background

The United States Environmental Protection Agency (U.S. EPA) has been charged with
implementing national air quality programs. U.S. EPA’s air quality mandates are drawn
primarily from the federal Clean Air Act (CAA), which was enacted in 1970 (42 United
States Code Chapter 85). The most recent major amendments made by Congress were
in 1990.

The CAA required U.S. EPA to establish national ambient air quality standards (NAAQS)
for six common air pollutants found all over the U.S. referred to as criteria air pollutants.
U.S. EPA has established primary and secondary NAAQS for the following criteria air
pollutants: ozone, carbon monoxide (CO), nitrogen dioxide (NO,), sulfur dioxide (SO),
respirable particulate matter with aerodynamic diameter of 10 micrometers or less
(PMsg) and fine particulate matter with aerodynamic diameter of 2.5 micrometers or less
(PMz5), and lead. The primary standards protect public health and the secondary
standards protect public welfare. The CAA also required each state to prepare a State
implementation plan (SIP) for attaining and maintaining the NAAQS. The federal Clean
Air Act Amendments of 1990 added requirements for states with nonattainment areas
to revise their SIPs to incorporate additional control measures to reduce air pollution.
California’s SIP is modified periodically to reflect the latest emissions inventories,
planning documents, and rules and regulations of the air basins as reported by their
jurisdictional agencies. U.S EPA is responsible for reviewing all SIPs to determine
whether they conform to the mandates of the CAA and its amendments, and whether
implementation will achieve air quality goals. If U.S. EPA determines a SIP to be
inadequate, U.S. EPA may prepare a federal implementation plan that imposes
additional control measures. If an approvable SIP is not submitted or implemented
within the mandated time frame, sanctions may be applied to transportation funding
and stationary air pollution sources in the air basin.

SIPs are not single documents. They are a compilation of new and previously submitted
plans, programs (such as monitoring, modeling, permitting, etc.), district rules, state
regulations and federal controls. Many of California's SIPs rely on the same core set of
control strategies, including emission standards for cars and heavy trucks, fuel
regulations and limits on emissions from consumer products. State law makes CARB the

4
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lead agency for all purposes related to the SIP. Local air districts and other agencies,
such as the Bureau of Automotive Repair and the Department of Pesticide Regulation,
prepare SIP elements and submit them to CARB for review and approval. CARB
forwards SIP revisions to the U.S. EPA for approval and publication in the Federal
Register. The Code of Federal Regulations Title 40, Chapter |, Part 52, Subpart F,
Section 52.220 lists all of the items which are included in the California SIP. At any one
time, several California submittals are pending U.S. EPA approval.

In 2015, U.S. EPA revised the 8-hour ozone standard from 75 parts per billion (ppb) to
the more stringent and health protective level of 70 ppb. Nineteen regions in California
are designated as nonattainment areas under the 70 ppb 8-hour ozone standard, with
two areas having the most critical air quality challenges at a regional level — the South
Coast Air Basin and the San Joaquin Valley. These regions are the only two areas in the
nation classified as Extreme for the 70 ppb 8-hour ozone standard and also record some
of the nation’s highest fine particulate matter (PM.s) levels. While the 2022 State SIP
Strategy will include measures and commitments for the 70 ppb 8-hour ozone standard,
the emissions reductions will also support attainment of other national ambient air
quality standards including the 75 ppb 8-hour ozone standard (2008) and 80 ppb 8-hour
ozone standard (1997), and the 12 microgram per cubic meter (ug/m3) annual and 35
pg/m3 24-hour PM2.5 standards.

The most recently adopted statewide SIP Strategy is the 2016 State Strategy for the
State Implementation Plan (2016 State SIP Strategy). CARB is collaborating with local
air districts on development of regional SIPs and soliciting stakeholder input on the
development of the 2022 State SIP Strategy, the State action evaluated in this Braft
Final EA. This includes workshops and participation in local air district outreach efforts.
Public feedback and input has informed the development of CARB-staff-willinalize the
Proposed 2022 State SIP Strategy and Final Environmental Analysis which will be and
presented it to the Board for consideration in September 2022. The 2022 State SIP
Strategy builds upon the measures and commitments already made in the 2016 State
SIP Strategy and expands on the scenarios and concepts included in the 2020 Mobile
Source Strategy, CARB’s multi-pollutant planning effort that identifies pathways forward
to achieve the State’s many air quality, climate, and community risk reduction goals.

D. Environmental Review Process: Requirements Under the CARB Certified Regulatory
Program

CARB is the lead agency for the 2022 State SIP Strategy and has prepared this Braft
Final EA pursuant to its regulatory program certified by the Secretary of the Natural
Resources Agency (Title 14 California Code of Regulations (CCR) § 15251(d); Title 17
CCR §§ 60000-60008). In accordance with Public Resources Code section 21080.5 of
the California Environmental Quality Act (CEQA), public agencies with certified
regulatory programs are exempt from certain CEQA requirements, including but not
limited to preparing environmental impact reports, negative declarations, and initial
studies (Title 14 CCR § 15250). CARB has prepared this Braft Final EA to assess the
potential for significant adverse and beneficial environmental impacts associated with

5
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the 2022 State SIP Strategy, as required by CARB’s certified regulatory program (Title
17 CCR § 60005(b)). The resource areas from the CEQA Guidelines Environmental
Checklist were used as a framework for assessing the potential for significant impacts
(Title 17 CCR § 60005(b)).

issues,staff-will summarize-and-respond-to-the-comments-in-the Comments submitted
that raised significant environmental issues were summarized and responded to in the
Response to Comments (RTC) document prepared for the Braft Final EA. The written
responses to environmental comments will be approved prior to final action on the 2022
State SIP Strategy (Title 17 CCR § 60007(a)).

E. Organization of the Braft Final EA

The Braft Final EA is organized into the following chapters to assist the reader in
obtaining information about the 2022 State SIP Strategy and its specific environmental
issues.

. Chapter 1, Introduction and Background, provides a project overview and
background information, and other introductory material.
. Chapter 2, Project Description, summarizes the 2022 State SIP Strategy, the

potential reasonably foreseeable compliance responses taken in response to the 2022
State SIP Strategy, and implementation assumptions.

. Chapter 3, Environmental and Regulatory Setting, contains the environmental
and regulatory setting relevant to the environmental analysis of the 2022 State SIP
Strategy.

. Chapter 4, Impact Analysis and Mitigation, identifies the potential
environmental impacts associated with the 2022 State SIP Strategy and mitigation
measures for each resource impact area.

. Chapter 5, Cumulative and Growth-Inducing Impacts, analyzes the potential for
cumulative effects of implementing the 2022 State SIP Strategy against a backdrop of
past, present, and reasonably foreseeable future projects.

. Chapter 6, Mandatory Findings of Significance, discusses the potential for
adverse impacts on human beings, cumulatively considerable environmental impacts,
and whether the 2022 State SIP Strategy would have the potential to degrade the
quality of the environment.

. Chapter 7, Alternatives Analysis, discusses a reasonable range of potentially
feasible alternatives that could reduce or eliminate adverse environmental impacts
associated with the 2022 State SIP Strategy.

. Chapter 8, References, identifies sources of information used in this Braft Final
EA.
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F. Public Review Process for the Environmental Analysis

On July 13, 2021, CARB issued a Notice of Preparation (NOP) for the 2022 State SIP
Strategy, announcing that it would prepare an EA. At a public workshop held on July
27, 2021, CARB staff discussed proposed regulatory concepts for the 2022 State SIP
Strategy. Staff also described plans to prepare a Draft EA for the 2022 State SIP Strategy
and invited public feedback on the scope of environmental analysis.

In accordance with CARB's certified regulatory program, and consistent with CARB's
commitment to public review and input, this the Draft EA is subject to a public review
process. The Draft EA, is_was posted for a public review period that begins began on
March 29, 2022 and ends ended on May 13, 2022. This period complies with
requirements for a minimum of 45 days of public review. (Title 17 CCR, section
60004.2(b)(2).)

At—the—econelusion—of-thereviewperiod,—staffwill CARB staff has compiled public

comments and responses on the Draft EA made durlng the not|ced 45 day comment
period {e : i
Dfait—EA—rs—neeeseaFy-) and prepared a flnal hearlng package which mcludes the F|na|
EA and response to environmental comments, for the 2022 State SIP Strategy for the
Board’s consideration at a public hearing. This hearing is currently planned for Summer
September 2022. If the firal Proposed 2022 State SIP Strategy is adopted by the Board
at that time, a Notice of Decision will be posted on CARB’s regulatory webpage and
will be filed with the Secretary of the Natural Resources Agency.
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2.0 PROJECT DESCRIPTION

A. Introduction

For purposes of this Braft Final EA, the “project” is defined as the measures described
in the Proposed 2022 State Strategy for the State Implementation Plan (2022 State SIP
Strategy), which would result in emission reductions to meet air quality standards over
the next 15 years and support planning efforts for nonattainment areas throughout the
State. The measures are a required component of California’s State Implementation Plan
(SIP), prepared pursuant to the federal Clean Air Act (The Act). A summary of these
measures is provided in this section. For a more detailed description, please refer to the
2022 State SIP Strategy, available at:
https://wwZ2.arb.ca.gov/resources/documents/2022-state-strategy-state-
implementation-plan-2022-state-sip-strategy.

The 2022 State SIP Strategy would reduce emissions of ozone precursors, including
emissions of volatile organic compounds (VOC) from consumer products and
emissions of VOC and nitrogen oxides (NOx) from mobile sources. Through a
combination of regulatory and programmatic actions over the next 15 years, the 2022
State SIP Strategy would:

. Establish more stringent engine performance and in-use standards for cleaner
combustion and zero-emission technologies;

J Increase the penetration of zero-emission technology across a range of
applications;

. Incentivize the turnover of equipment and fleets to the cleanest technologies;

. Increase system efficiencies; and

. Reduce emissions from consumer products.

The proposed measures contained in the 2022 State SIP Strategy reflect the maturity of
current emission control programs (i.e., programs to regulate sources, incentivize
cleaner technologies, or otherwise reduce air pollution) for each category of mobile
sources (i.e. on-road light-duty vehicles, on-road heavy-duty vehicles [HDVs], off-road
federal and international sources, and off-road equipment), as well as the nature of
further clean technology deployment needed to meet federal requirements across the
state. For light-duty vehicles, the need to increase the penetration of current zero-
emission vehicle (ZEV) technology will be implemented through the Clean Miles
Standard measure, together with other adopted and soon-to-be adopted regulations
and incentive funding to expand the deployment of cleaner vehicles. New motorcycle
emissions standards will transition the category to the cleanest technology with stricter
exhaust and evaporative emissions standards and zero-emission motorcycle sales
requirements. Further measures are proposed that would support reductions in VMT
through the development of updated guidance and more rigorous analyses of available
transportation control measures.


https://ww2.arb.ca.gov/resources/documents/2022-state-strategy-state-implementation-plan-2022-state-sip-strategy
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In the heavy-duty sector, the California Air Resources Board’s (CARB'’s) current Truck
and Bus Regulation is ensuring that the fleet consists of only 2010 model year and newer
engines, while the Heavy-Duty Omnibus Regulation set stricter combustion exhaust
emission standards. Parallel measures for manufacturers and fleets, including the
Advanced Clean Fleets measure, would require the deployment of zero-emission
technologies. Finally, given the long lifetime of heavy-duty trucks, further incentive
funding will be critical to achieve greater fleet turnover.

Similar actions will be necessary in the off-road sector, with more stringent exhaust
emissions standards for all off-road categories and an in-use requirement to remove the
oldest and dirtiest equipment. There is also a focus on further federal and international
actions to reduce emissions from sources primarily under their regulatory jurisdictions,
which become an increasing portion of the emission inventory out through 2037.
Measures within CARB’s authority include, for example, a useful life limit for
locomotives, as well as efforts to reduce emissions from ocean going vessels transiting,
maneuvering, or anchoring in regulated California waters and docking at berth in
California seaports. A new spark -ignition marine engine exhaust standard addresses
engines that currently do not include the newest control technologies. Existing and
developing regulations included as measures in previous strategies target transition to
zero-emissions in a variety of off-road sectors such as transport refrigeration units and
forklifts. As technology advancements occur, zero-emission technology deployment in
additional sectors could be accelerated through proposed measures, including a
targeted manufacturer zero-emission regulation.

Due to the severity of the South Coast’s ozone challenge, additional measures may-be

are needed for eertainrmobile—seouree—sectors{onroadtight-duty—vehicles—en—road
HBVs -eoff-read-equipment—or primarily-federally and internationally regulated sources

that weuld reflect the need for enhanced deployment of cleaner on- and off-road
technologies in Extreme nonattainment areas such as the South Coast. These Federal

Actions Needed Additional Fransition-to-Cleaner Technologiesand-Systemsmeasures

would—be are designed to target the remaining emission reductions needed for
attainment and eewld include potential new regulatory actions inereased-efficiencies;

use-of-emerging-transpertation-technelogies; and/or incentivized turnover_as available
under federal and international authority. {r-seme—eases; Actions by leeal; federal and

|nternat|ona| agenC|es eeu-Lel would be necessary M—e%heﬁ—emgﬁa%mﬂaﬁeapp%eaehes
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The 2022 State SIP Strategy also includes a measure designed to further reduce
emissions of VOC, an ozone precursor, from consumer products. To reduce VOC
emissions while providing industry with additional flexibility, CARB staff would identify
strategies to achieve emission reductions by encouraging the development,
distribution, and sale of cleaner, very low and zero-emitting products. The proposed
measure may involve establishing new reactive organic gas (ROG) emissions limits for
categories and/or reactivity-based limits.

The measures as proposed by staff or adopted by the Board may provide more or less
reductions than the amount shown. This discrepancy is attributable to CARB’s limited
authority to determine whether to implement the associated actions under the SIP or
how those actions are designed. CARB’s emission reduction commitments may be
achieved through a combination of actions, including, but not limited to, the
implementation of control measures; the expenditure of local, State or federal incentive
funds; and through other enforceable measures. The Act includes a provision for
approval under Section 182(e)(5) to allow this future flexibility for Extreme areas such as
the South Coast needing additional reductions to meet the ozone standard. The
environmental impacts of any additional measures developed in the future in
accordance with 182(e)(5) will be assessed through a public process if this flexibility is
utilized to ensure any impacts are mitigated.

The proposed measures and the reasonably foreseeable compliance responses are
described in further detail in Section C.

B. Project Objectives
The objectives of the 2022 State SIP Strategy are to:

1. Provide the necessary emission reductions from State-regulated Sources for all of
California’s nonattainment areas to meet federal ambient air quality standards by the
attainment dates specified by the U.S. Environmental Protection Agency (U.S. EPA),
including the 70 parts per billion (ppb) ground level ozone standard,
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2. Support the development and submittal of approvable SIPs to U.S. EPA. To meet
U.S. EPA requirements for approvable SIPs, the measures must include commitments
to achieve emission reductions that are real, permanent, quantifiable, verifiable, and
enforceable;

3. Complement existing programs and plans — to ensure, to the extent feasible, that
activities undertaken pursuant to the measures complement, and do not interfere
with, existing planning efforts to reduce emissions and exposure in disadvantaged
communities, to reduce greenhouse gas (GHG) emissions, and toxic air contaminant
(TAC) emissions, and to transition California’s mobile fleet to zero-emission across
the sectors where feasible;

4. Establish emissions standards and other requirements for cleaner technologies (both
zero- and near-zero emission technologies), coupled with cleaner renewable fuels to
achieve CARB's SIP goals;

5. Introduce zero-emission technology in targeted applications to achieve CARB's SIP
goals;

6. Establish manufacturer and fleet zero-emission technology requirements to
accelerate the penetration of ZEV fleets to achieve CARB's SIP goals;

7. Ensure the in-use vehicle and engine fleets remain durable, and that in use vehicles
continue to operate at their cleanest possible level to achieve CARB's SIP goals; and

8. Incentivize and support the early introduction of advanced clean technologies to
achieve CARB's SIP goals.

C. Plan Concepts and Reasonably Foreseeable Compliance Responses

A summary is provided below of the 2022 State SIP Strategy measures and the
associated reasonably foreseeable compliance responses. Table 1 provides a list of each
measure, the implementing agency, and the proposed implementation schedule. For
measures implemented by federal agencies, CARB will submit petitions to and/or
otherwise advocate to U.S. EPA for federal action where appropriate; however, CARB
would not have any authority to determine whether to implement the associated actions
or how those actions are designed.

The anticipated compliance responses to various measures discussed in this section
focus on those activities under CARB's jurisdiction with the potential to result in either
a direct or indirect physical change in the environment. These include such things as
construction activities, infrastructure and equipment installations, and substantial
operational changes to facilities. The environmental impacts of the reasonably
foreseeable compliance responses are discussed in Chapter 4.
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Project Description

Table 1: Proposed New SIP Measures and Schedule

Proposed Measure

Agency

Action

Implementation
Begins

On-Road Heavy-Duty

Advanced Clean Fleets
Regulation

CARB

Zero-Emissions Trucks
Measure

CARB

On-Road Light-Duty

On-Road Motorcycle New
Emissions Standards

CARB

Clean Miles Standard

CARB

Off-Road Equipment

Tier 5 Off-Road Vehicles and
Equipment

CARB

Amendments to the In-Use
Off-Road Diesel-Fueled
Fleets Regulation

CARB

Transport Refrigeration Unit
Regulation Part 2

CARB

Commercial Harbor Craft
Amendments

CARB

Cargo Handling Equipment
Amendments

CARB

Off-Road Zero-Emission
Targeted Manufacturer Rule

CARB

Clean Off-Road Fleet
Recognition Program

CARB

Spark-Ignition Marine Engine
Standards

CARB

Other

Consumer Products
Standards

CARB

Zero-Emission Standard for
Space and Water Heaters

CARB

Enhanced Regional Emission
Analysis in SIPs

CARB

Primarily-Federally and
Internationally Regulated
Sources - CARB Measures

In-Use Locomotive
Regulation

CARB

2023
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Project Description

Proposed Measure

Agency

Action

Implementation
Begins

Future Measures for Aviation
Emission Reductions

CARB

:

2

FB8DB2029

Future Measures for Ocean-
Going Vessel Emissions
Reductions

CARB

:

2

2025+TB

Primarily-Federally and
Internationally Regulated
Sources — Federal Action
Needed

On-Road Heavy-Duty Vehicle
Low-NOx Engine Standards

U.S.

EPA

On-Road Heavy-Duty Vehicle
Zero-Emission Requirements

U.S.

EPA

TBD

Off-Road Equipment Tier 5
Standard for Preempted
Engines

U.S.

EPA

Off-Road Equipment Zero-
Emission Standards Where
Feasible

U.S.

EPA

More Stringent Aviation
Engine Standards

U.S.

EPA/ICAO

Cleaner Fuel and Visit
Requirements for Aviation

U.S.

EPA

Zero-Emission On-Ground
Operation Requirements at
Airports

U.S.

EPA

Airport Aviation Emissions
Cap

.S. EPA

U.S

More Stringent National
Locomotive Emission
Standards

U.S.

EPA

Zero-Emission Standards for
SwitehlLocomotives

U.S.

EPA

TBD

TBD

Address Unlimited
Locomotive Remanufacturing

Loophele

U.S.

EPA

TBD

TBD

More Stringent NOx and PM
Standards for Ocean-Going
Vessels

U.S.

EPA/IMO

TBD

TBD
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Project Description

Proposed Measure Agency Action Implcl-.;me.ntatlon
egins
Cleaner Fuel and Vessel
Requirements for Ocean- U.S. EPA TBD TBD
Going Vessels

Table 2: Public Measure Suggestions (May not end-up-being be Formal Measure

Commitments)

Implementation

Public Measure Suggestions Agency Action Begins
On-Road Heavy-Duty Useful Life Under Staff
Regulation ReviewRefer to

Zero-Emission
Trucks Measure

Additional Incentive Programs —
Zero-Emission Trucks

Under Staff
ReviewRefer to
Zero-Emission
Trucks Measure

Enhanced Transportation Choices

Under Staff Review;
Not included as SIP
measure at this time

Indirect Source Rule — Suggested
Control Measure or Regulation

Under Staft
ReviewRefer to
Zero-Emission
Trucks Measure

BACT/BARCT Determination

Under Staff Review;
Not included as SIP
measure at this time

Additional Building and Appliance
Emission Standards

Under Staft
ReviewRefer to
Zero-Emission
Standard for Space
and Water Heaters
Measure

Pesticide Regulation

UnderStaff
ReviewRefer to
Pesticides: 1, 3
Dichloropropene
Health Risk

Mitigation
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Public Measure Suggestions Agency Action Impl;me.ntatlon
egins
Enhanced Bureau of Automotive Under Staff Review;
Repair Consumer Assistance Not included as SIP
Program measure at this time

Light-Duty Vehicle Fleet Regulation |Under Staff Review;
Not included as SIP
measure at this time

Below is a summary of the measures under each topic area along with the reasonably
foreseeable compliance responses, which are used to evaluate the environmental
impacts. A brief overall summary of the compliance responses is provided in Section D.

1. On-Road Medium- and Heavy-Duty

The on-road medium- and heavy-duty vehicle sector includes heavy-duty gas and diesel
trucks, urban and school buses, and motorhomes. The on-road medium- and heavy-duty
sector is diverse, with many different technologies and approaches that could achieve
emissions reductions. Medium-duty vehicles include gasoline and diesel-fueled vehicle
like heavy-duty pick-up trucks and walk-in vans. Heavy-duty trucks that operate in
California travel long distances with about 60 percent of the trucks originating from out-
of-state. Some trucks, however, are part of local fleets with centralized fueling that
operate in shorter distances.

a) Advanced Clean Fleets Regulation

i. Measure Summary

This measure accelerates zero-emission vehicle adoption in the medium- and heavy-duty
sectors by setting zero-emission requirements for fleets and 100 percent ZEV sales
requirement in California for manufacturers of Class 2b through 8 vehicles. The
Advanced Clean Fleets Regulation will focus on strategies to ensure that the cleanest
vehicles are deployed by government, business, and other entities in California to meet
their transportation needs. The requirements would be phased-in on varying schedules
for different fleets including public, drayage trucks, and high priority private and federal
fleets. Public fleets would be required to phase-in purchase requirement starting at 50
percent of new purchases in 2024 and 100 percent starting in 2027. All drayage trucks
operating at seaports and intermodal railyards would be required to be zero-emission
by 2035. Drayage trucks will also have new registration and reporting requirements,
starting in 2023. High priority private and federal fleets would be required to phase-in
zero-emission vehicles as a percentage of the total fleet. The fleet requirements are
based on zero-emission suitability and are phased-in by vehicle body type. The
Advanced Clean Fleets Regulation would also include a requirement that 100 percent
of Class 2b and above vehicle manufacturer sales in California are zero-emissions
starting in 2040.
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ii. Potential Compliance Responses

Reasonably foreseeable compliance responses associated with the Advanced Clean
Fleets Regulation would be accommodated within the footprint of existing
manufacturing facilities and would be implemented through an increased rate of fleet
turnover (i.e., replacement of existing models with new models). It is expected that
manufacturing needs for new vehicles would largely be met by the existing market, and
no new manufacturing facilities would be anticipated to be required, though
manufacturers could choose to relocate production facilities to California. Turnover may
result in recycling or scrapping of old vehicles or selling vehicles to areas outside of
California.

The zero-emission vehicle sales would include an increase in demand for batteries, which
could require an increase in manufacturing facilities and associated increases in mining
and exports from countries with raw mineral supplies, such as lithium (e.g., Peru, South
Africa, and China). Disposal of any portion of vehicles, including batteries, would be
subject to, and be in compliance with, existing laws and regulations governing solid
waste, such as California’s Universal Waste Rule (Cal. Code Regs., tit. 22, Chapter 23).
That is, disposal of used batteries into landfills is prohibited; however, they could be
refurbished or re-used. For batteries, it is anticipated they still have a useful life at the
end of vehicle life and are likely to be repurposed for a second life. To meet an increased
demand of refurbishing or reusing batteries, new facilities, or modifications to existing
facilities, are anticipated to accommodate battery recycling activities.

The Advanced Clean Fleets Regulation could also result in the development of new
infrastructure in the form of hydrogen refueling stations, electric vehicle charging
stations, and in electricity grid capacity, generation, and distribution infrastructure,
which would increase as the share of zero-emissions vehicles grows over time compared
to what would otherwise be anticipated under existing regulations.

b) Zero-Emissions Trucks Measure

i Measure Summary

This measure would increase the number of ZEVs and require cleaner engines to achieve
emissions reductions from fleets that are not affected by the proposed Advanced Clean
Fleets measure. This would include potential zero-emissions zone concepts around
warehouses and sensitive communities if given new authority to enact indirect source
rules in combination with strategies to upgrade older trucks to newer and cleaner
engines. This would be a transitional strategy to achieve zero-emissions medium- and
HDVs everywhere feasible by 2045.

ii. Potential Compliance Response
Reasonably foreseeable compliance responses would be accommodated within the
footprint of existing manufacturing facilities and would be implemented through an
increased rate of fleet turnover (i.e., replacement of existing models with new or
potentially used models). It is expected that manufacturing needs for new vehicles
would largely be met by the existing market, and no new manufacturing facilities would
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be anticipated to be required, though manufacturers could choose to relocate
production facilities to California. Turnover may result in recycling or scrapping of old
vehicles or selling vehicles to areas outside of California.

The increase in ZEVs would include an increase in demand for batteries, which could
require an increase in manufacturing facilities and associated increases in mining and
exports from countries with raw mineral supplies, such as lithium (e.g., Peru, South
Africa, and China). Disposal of any portion of vehicles, including batteries, would be
subject to, and be in compliance with, existing laws and regulations governing solid
waste, such as California’s Universal Waste Rule (Cal. Code Regs., tit. 22, Chapter 23).
That is, disposal of used batteries into landfills is prohibited; however, they could be
refurbished or re-used. For batteries, it is anticipated they still have a useful life at the
end of vehicle life and are likely to be repurposed for a second life. To meet an increased
demand of refurbishing or reusing batteries, new facilities, or modifications to existing
facilities, are anticipated to accommodate battery recycling activities.

The measure could also result in the development of new infrastructure in the form of
hydrogen refueling stations and electric vehicle charging stations, which would increase
as the share of ZEVs grows over time, compared to what would otherwise be anticipated
under existing regulations.

2. On-Road Light-Duty

The on-road light-duty transportation sector includes light-duty vehicles (LDVs) such as
passenger cars, minivans, most sport utility vehicles and pickup trucks, and motorcycles.

a) On-Road Motorcycles New Emissions Standards

i. Measure Summary

This measure would reduce emissions from new, on-road motorcycles by adopting more
stringent exhaust and evaporative emissions standards along with limited on-board
diagnostics requirements and zero-emissions sales thresholds with an associated credit
program to help accelerate the development of zero emissions motorcycles. The new
exhaust emissions standards include substantial harmonization with the more stringent
European motorcycle emissions standards already in place. The new evaporative
emissions standards are based on more aggressive CARB off-highway recreational
vehicle emissions standards that exist today. This measure also proposes significant
zero-emission motorcycle sales thresholds beginning in 2028 and increasing gradually
through 2035.

ii. Potential Compliance Responses
Reasonably foreseeable compliance responses associated with the On-Road
Motorcycles New Emissions Standards would include changes in motorcycle emission
control systems to include cleaner emission technology that will substantially lower
emissions in new motorcycle models sold starting in 2024. It is expected that
manufacturing needs for new motorcycles would largely be met by the existing market,
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and no new infrastructure or manufacturing facilities would be anticipated to be
required. New models that meet the new exhaust and evaporative emissions standards
would be introduced through natural fleet turnover (i.e., replacement of existing models
with new models).

The zero-emission motorcycle sales threshold would prompt an increase in demand for
batteries, which could require an increase in manufacturing facilities and associated
increases in mining and exports from countries with raw mineral supplies such as lithium
(e.g., Peru, South Africa, and China). Disposal of any portion of vehicles, including
batteries, would be subject to, and be in compliance with, existing laws and regulations
governing solid waste, such as California’s Universal Waste Rule (Cal. Code Regs., tit.
22, Chapter 23). That is, disposal of used batteries into landfills is prohibited; however,
they could be refurbished or re-used. To meet an increased demand of refurbishing or
reusing batteries, new facilities, or modifications to existing facilities, are anticipated to
accommodate battery recycling activities.

The On-Road Motorcycle New Emissions Standards could also result in more utilization
of existing EV charging stations, which may require some increase of charging stations
as the share of zero-emission vehicles grows over time, compared to what would
otherwise be anticipated under existing regulations.

b) Clean Miles Standard

i. Measure Summary
The Clean Miles Standard was adopted by CARB on May 20, 2021. The primary goals
of this measure are to reduce GHG emissions from ride-hailing services offered by
transportation network companies (TNCs) and promote electrification of the fleet by
setting an electric vehicle mile target, while achieving criteria pollutant co-benefits.
TNCs would be required to achieve zero grams CO; emissions per passenger mile
traveled and 90 percent electric VMT by 2030.

ii. Potential Compliance Responses
Reasonably foreseeable compliance responses associated with the Clean Miles
Standard requires TNC services to use an increasing number of ZEVs, compared to the
TNC baseline; however, there are no additional new sales requirements beyond the
Advanced Clean Cars regulations on automakers.

Additionally, the charging infrastructure that is continuing to be built out for ZEVs in
California is adequate for supporting those ZEVs in TNC services. Although the 2022
State SIP Strategy will not require a scale-up of charging infrastructure, it is possible that
TNC ZEV drivers will have unique electric charging needs compared to the average
household ZEV driver. In addition to electrification, TNCs may use other strategies
including increasing shared rides (pooling), reducing deadhead miles, (i.e., the number
of miles between the point of unloading and picking up a new load/passenger), and
driving more miles using fuel-efficient vehicles. In general, the increased use of pooling
where more riders share vehicles, and reducing deadhead miles, specifically in Period
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1, is expected to decrease VMT relative to passenger miles travelled (PMT) and
therefore reduce emissions. Mode shift is also encouraged by offering optional credits
for active transport infrastructure and connection to transit. Environmental benefits with
this strategy primarily come from a reduction in VMT from internal combustion engines
(ICE) vehicles, such as improved ambient air and water quality, decreased GHG
emissions, and reduced potential for spilling of hazardous substances such as petroleum
and other fossil-fuel based products.

Based on CARB staff's review, it can be seen with certainty that there is no possibility
that the regulation may result in a significant adverse impact on the environment. This
is because the Clean Miles Standard, which has already been adopted, requires TNC
services to use an increasing number of ZEVs compared to the TNC baseline. There
are no additional new sales requirements beyond the Advanced Clean Cars regulations
on automakers. Further, the Clean Miles Standard is designed to protect the
environment, and CARB found no substantial evidence indicating the proposal could
adversely affect air quality or any other environmental resource area, or that any of the
exceptions to the exemption applies (14 CCR 15300.2). Therefore, this activity is
considered exempt under CEQA.

3. Reducing Vehicle Miles Traveled

In addition to the potential measures to directly control tailpipe emissions from on-road
mobile sources, reducing vehicle miles traveled (VMT) is also necessary to directly and
immediately reduce mobile source NOx and ROG emissions, to provide congestion
mitigation and improved community mobility, and also to reduce fuel demand and the
related investments and land-use impacts from advanced fuel sources (e.g. biofuels,
build out of solar and wind, etc.).

a) Enhanced Regional Emissions Analysis in SIPs

i. Measure Summary
The primary goal of this measure is to reduce criteria pollutant and GHG emissions that
come from on-road mobile sources through reductions in VMT. In addition, lowering
VMT will help alleviate traffic congestion, improve public health, reduce consumption
of fossil fuels, and reduce infrastructure costs. CARB is exploring three options to reduce
ROG and NOx emissions through reductions in VMT. First, CARB will consider whether
and how to change the process for developing the Motor Vehicle Emissions Budget
(MVEB) by evaluating the existing MVEB development process to meet NAAQS. In
addition, CARB will assess and improve the Reasonably Available Control Measures
(RACM) analysis in the SIP by providing a comprehensive list of Transportation Control
Measures (TCMs) and emission quantification methodology. Finally, CARB will consider
updating the guidelines for the California Motor Vehicle Registration Fee (MV Fees)
Program and the Congestion Mitigation and Air Quality Improvement (CMAQ) Program
to fund a broader range of transportation and air quality projects that advance new
approaches and technologies in reducing air pollution. CARB’s role with this measure
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would be to facilitate analysis, and CARB is not directly responsible for dictating or
implementing the TCMs or projects.

ii. Potential Compliance Response

This measure would serve to assess and improve the MVEB development process,
CMAQ guidance, and a future list of TCMs that would be implemented to assist the
state in meeting the objectives of the SIP, but CARB's consideration would not result in
any direct environmental impacts beyond those currently generated by transportation
agencies implementing planned TCMs. Reasonably foreseeable compliance responses
associated with this measure would involve local and regional transportation planning
agencies continuing to fund and implement a broad range of TCMs, including measures
potentially selected from a list of measures associated with the proposed SIP. It is not
only speculative to determine which TCMs or projects would be implemented by these
agencies, but, as mentioned above, this measure would include identification of TCMs
on a list, but would not dictate the exact TCMs or projects that an agency would decide
to implement. When the local and regional transportation planning agencies do move
forward with adopting or implementing a TCM or project, those agencies will complete
the appropriate environmental analysis at that time.

4, Off-Road Equipment

The off-road equipment category encompasses lawn and garden equipment, transport
refrigeration units, vehicles and equipment used in construction and mining, forklifts,
cargo handling equipment, commercial harbor craft, and other industrial equipment.

a) Tier 5 Off-Road New Compression-Ignition Engine Standards
(Off-Road Tier 5 Standard)

i. Measure Summary

This measure would reduce NOx and particulate matter (PM) emissions from new off-
road compression-ignition (Cl) engines by adopting more stringent exhaust standards
for all power categories, including those that do not currently utilize exhaust
aftertreatment such as diesel particulate filters and selective catalytic reduction. This
measure would be more stringent than required by current U.S. EPA and European
Stage V nonroad regulations and would require the use of best available control
technologies.

For this measure, CARB staff would develop and propose standards for new off-road Cl
engines including the following: aftertreatment-based PM standards for engines less
than 19 kilowatt (kW) (25 horsepower [hp]), aftertreatment-based-NOx standards for
engines greater than or equal to 19 kW (25 hp) and less than 56 kW (75 hp), and more
stringent PM and NOx standards for engines greater than or equal to 56 kW (75 hp).
Other possible elements include enhancing in-use compliance, proposing more
representative useful life periods, and developing a low load test cycle. It is expected
that this comprehensive off-road Tier 5 regulation would rely heavily on technologies
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manufacturers are developing to meet the recently approved low NOx standards and
enhanced in-use requirements for on road- heavy-duty engines.

ii. Potential Compliance Response

Reasonably foreseeable compliance responses associated with a new California off-road
Tier 5 regulation would be similar to existing CARB on-road heavy-duty regulations
including changes in engine manufacturing to include near-zero emission technologies
to substantially lower NOx emissions in new models sold. New models that meet the
off-road Tier 5 regulation would likely be accommodated within the footprint of existing
manufacturing facilities and would be implemented through natural fleet turnover (i.e.,
replacement of existing models with new models). It is expected that manufacturing
needs for new equipment would largely be met by the existing market, and no new
infrastructure or manufacturing facilities would be anticipated to be required.

b) Amendments to the In-Use Off-Road Diesel-Fueled Fleets
Regulation

i Measure Summary
This measure would further reduce emissions from the in-use off-road diesel equipment
sector by adopting more stringent requirements to the In-Use Off-Road Diesel-Fueled
Fleets Regulation. These amendments would create additional requirements to the
currently regulated fleets by targeting the oldest and dirtiest equipment that is allowed
to operate indefinitely under the current regulation’s structure.

The amendments would include an operational backstop to the current In-Use Off-Road
Diesel-Fueled Fleets Regulation for most Tier O, 1, and 2 engines between 2024 and
2032. This will allow an eight-year phase out of these oldest engines. Along with the
operational backstop, adding vehicle provisions in the current regulation will be
extended to phase in a limitation on the adding of Tier 3 and Tier 4i vehicles to fleets.
The amendments also include proposed new requirements for most fleets to use
renewable diesel, proposed requirements for prime contractors and public works
awarding bodies to increase the enforceability of the regulation, and optional flexibility
provisions for fleet adoption of zero-emission vehicles. Additional modifications could
include clarification to implementation and sunset provisions that would have allowed
small fleets to continue to operate vehicles that could not be retrofitted with a verified
diesel emission control strategy indefinitely.

ii. Potential Compliance Response

Reasonably foreseeable compliance responses under the Amendments to the In-Use
Off-Road Diesel-Fueled Fleets Regulation would include increased demand for the
cleanest engine technology currently available and required under current new emission
standards. Such changes would be accommodated within the footprint of existing
manufacturing facilities and would be implemented through an increased rate of fleet
turnover. Turnover may result in recycling or scrapping of old off-road equipment or
selling off-road equipment to areas outside of California.
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c) Zero-Emission Transport Refrigeration Unit Part 2 (Non-Truck
TRUs)

i. Measure Summary
This measure is the second part of a two-part rulemaking to transition diesel-powered
transport refrigeration units (TRUs) to zero-emission technologies. This measure would
require zero-emission equipment for non-truck TRUs (trailer TRUs, domestic shipping
container TRUs, railcar TRUs, TRU generator sets, and direct-drive refrigeration units).

ii. Potential Compliance Response

Reasonably foreseeable compliance responses to the Zero-Emission TRU Part 2 include
the manufacturing of new zero-emission TRU equipment, the construction and
operation of new or expanded manufacturing facilities for zero-emission TRU
technologies (e.g., batteries, cryogenic fuels, hydrogen fuel cells, cold plates, solar
photovoltaics); the construction of supporting infrastructure, such as electric chargers
and hydrogen fueling stations; increased demand for electricity, requiring more
electricity generation; the construction of new hydrogen generation and fueling
facilities; the displacement of fossil fuel extraction, refinement, manufacture,
distribution, and combustion; new or modified recycling or refurbishment facilities to
accommodate battery disposal; and increased demand for the extraction of raw
minerals used in the production of batteries, such as lithium from source countries and
states.

Disposal of any portion of vehicles, including batteries, would be subject to, and be in
compliance with, existing laws and regulations governing solid waste, such as
California’s Universal Waste Rule (Cal. Code Regs., tit. 22, Chapter 23). That is, disposal
of used batteries into landfills is prohibited; however, they could be refurbished or re-
used. To meet an increased demand of refurbishing or reusing batteries, new facilities,
or modifications to existing facilities, are anticipated to accommodate battery recycling
activities.

d) Commercial Harbor Craft Amendments

i. Measure Summary

This measure proposes that starting in 2023 and phasing in through 2031, most
commercial harbor crafts (CHCs) (except for commercial fishing vessels and categories
listed below) would be required to meet the cleanest possible standard (Tier 3 or 4) and
retrofit with diesel particulate filters (DPFs) based on a compliance schedule. The current
regulated CHC categories are ferries, excursion, crew and supply, tug/tow boats,
barges, and dredges. The amendments would impose in-use requirements on the rest
of vessel categories except for commercial fishing vessels, including workboats, pilot
vessels, commercial passenger fishing, and all barges over 400 feet in length or
otherwise meeting the definition of an ocean-going vessel. The amendments would also
remove the current exemption for engines less than 50 hp.
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The measure also proposes that, starting in 2025, all new excursion vessels be required
to be plug-in hybrid vessels that are capable of deriving 30 percent or more of combined
propulsion and auxiliary power from a zero-emission tailpipe emission source. Starting
in 2026, all new and in-use short run ferries would be required to be zero-emission; and
starting in 2030 and 2032, all commercial fishing vessels would need to meet a Tier 2
standard at minimum.

ii. Potential Compliance Response

Reasonably foreseeable compliance responses under the Commercial Harbor Craft
Amendments would include increased demand for the cleanest engine technology
currently available and required under new emission standards. Such changes would be
accommodated within the footprint of existing manufacturing facilities and would be
implemented through an increased rate of fleet turnover. Turnover may result in
recycling or scrapping of old commercial harbor craft or selling commercial harbor craft
to areas outside of California.

The zero-emission harbor craft sales would include an increase in demand for batteries,
which could require an increase in manufacturing facilities and associated increases in
mining and exports from countries with raw mineral supplies, such as lithium (e.g., Peru,
South Africa, and China). Disposal of any portion of vehicles, including batteries, would
be subject to, and be in compliance with, existing laws and regulations governing solid
waste, such as California’s Universal Waste Rule (Cal. Code Regs., tit. 22, Chapter 23).
That is, disposal of used batteries into landfills is prohibited; however, they could be
refurbished or re-used. To meet an increased demand of refurbishing or reusing
batteries, new facilities, or modifications to existing facilities, are anticipated to
accommodate battery recycling activities.

e) Cargo Handling Equipment Amendments

i. Measure Summary

This measure would start transitioning Cargo Handling Equipment (CHE) to full zero-
emission in 2026, with over 90 percent penetration of ZE equipment by 2036. Based on
the current state of zero-emission CHE technological developments, the transition to
zero-emission would most likely be achieved largely through the electrification of CHE.
This assumption about aggressive electrification is supported by the fact that currently
some electric RTG cranes, electric forklifts, and electric yard tractors are already
commercially available. Other technologies are in early production or demonstration
phases.

ii. Potential Compliance Response
Reasonably foreseeable compliance responses associated with the CHE Amendments
would be accommodated within the footprint of existing manufacturing facilities and
would be implemented through an increased rate of fleet turnover (i.e., replacement of
existing models with new models). It is expected that manufacturing needs for
equipment would largely be met by the existing market, but new infrastructure or
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manufacturing facilities may be required. Turnover may result in recycling or scrapping
of old equipment or selling equipment to areas outside of California.

The zero-emission equipment requirement would include an increase in demand for
batteries, which could require an increase in manufacturing facilities and associated
increases in mining and exports from countries with raw mineral supplies, such as lithium
(e.g., Peru, South Africa, and China). The U.S. is also a source for lithium (e.g., a mining
operation currently exists in Nevada). Disposal of any portion of vehicles, including
batteries, would be subject to, and be in compliance with, existing laws and regulations
governing solid waste, such as California’s Universal Waste Rule (Cal. Code Regs., tit.
22, Chapter 23). That is, disposal of used batteries into landfills is prohibited; however,
they could be refurbished or re-used. For batteries, it is anticipated they still have a
useful life at the end of vehicle life and are likely to be repurposed for a second life. To
meet an increased demand of refurbishing or reusing batteries, new facilities, or
modifications to existing facilities, are anticipated to accommodate battery recycling
activities.

f) Off-Road Zero-Emission Targeted Manufacturer Rule

i. Measure Summary

The Off-Road Zero-Emission Targeted Manufacturer Rule would accelerate the
development and production of zero-emission off-road equipment and powertrains.
Existing zero-emission regulations and regulations currently under development target
a variety of sectors (e.g., forklifts, cargo handling equipment, off road fleets, Small Off-
Road Engines (SORE), etc.). However, as technology advancements occur, more sectors
including wheel loaders, excavators, and bulldozers could be accelerated. Fully
addressing control of emissions from new farm and construction equipment under 175
horsepower that are preempted, will require partnership on needed Federal zero-
emission standards for off-road equipment.

This measure would require manufacturers of off-road equipment and/or engines to
produce for sale zero-emission equipment and/or powertrains as a percentage of their
annual statewide sales volume. Sales/production mandate levels would be developed
based on the projected feasibility of zero-emission technology to enter and grow in the
various off-road equipment types currently operating in California. This measure is
expected to increase the availability of zero-emission options in the off-road sector and
support other potential measures that promote and/or require the purchase and use of
such options. A targeted manufacturer regulation will need to take into account
parameters such as the number of equipment and engine manufacturers producing off-
road equipment for sale in California, along with sales volumes, to ensure that such an
effort is cost effective and technologically feasible.

ii. Potential Compliance Response
Reasonably foreseeable compliance responses associated with the Off-Road Zero-
Emission Targeted Manufacturer Rule would be accommodated within the footprint of
existing manufacturing facilities and would be implemented through an increased rate
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of fleet turnover (i.e., replacement of existing models with new models). It is expected
that manufacturing needs for new vehicles would largely be met by the existing market,
and no new infrastructure or manufacturing facilities would be anticipated to be
required. Turnover may result in converting, recycling, or scrapping of old equipment
or selling equipment to areas outside of California.

The zero-emission equipment sales would include an increase in demand for batteries,
which could require an increase in manufacturing facilities and associated increases in
lithium mining and exports from countries with raw mineral supplies, such as lithium
(e.g., Peru, South Africa, and China). Disposal of any portion of vehicles, including
batteries, would be subject to, and be in compliance with, existing laws and regulations
governing solid waste, such as California’s Universal Waste Rule (Cal. Code Regs., tit.
22, Chapter 23). That is, disposal of used batteries into landfills is prohibited; however,
they could be refurbished or re-used. To meet an increased demand of refurbishing or
reusing batteries, new facilities, or modifications to existing facilities, are anticipated to
accommodate battery recycling activities.

The Off-Road Zero-Emission Targeted Manufacturer Rule could also result in the
development of new infrastructure in the form of hydrogen refueling stations and
electric charging stations, which would increase as the share of zero-emission
equipment grows over time, compared to what would otherwise be anticipated under
existing regulations.

g) Clean Off-Road Fleet Recognition Program

i Measure Summary

This measure would create a non-monetary incentive to encourage off-road fleets to go
above and beyond existing regulatory fleet rule compliance and adopt advanced
technology equipment with a strong emphasis on zero-emission technology. The Clean
Off-Road Fleet Recognition Program would provide a standardized methodology for
contracting entities, policymakers, state and local government, and other interested
parties to establish contracting criteria or require participation in the program to achieve
their individual policy goals.

The Clean Off-Road Fleet Recognition Program framework would encourage entities
with fleets to incorporate advanced technology and zero-emission vehicles into their
fleets, prior to or above and beyond regulatory mandates based on fleet size. The
program would provide standardized criteria or a rating system for participation at
various levels to reflect the penetration of advanced technology and zero-emission
vehicles into a fleet. Levels could be scaled over time as zero-emission equipment
becomes more readily available. CARB anticipates the next several years of technology
advancements and demonstrations to drive the stringency of the rating system.
Participation in the program would be voluntary for entities with fleets, however,
designed in a manner that provides them motivation to go beyond business as usual.
The program would offer value for entities with fleets to participate by potentially
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providing them increased access to jobs/contracts, public awareness, and marketing
opportunities.

ii. Potential Compliance Response

Reasonably foreseeable compliance responses under the Clean Off-Road Fleet
Recognition Program could include changes in design and manufacturing of off-road
engine efficiency and performance. This would include improvements in technologies
related to exhaust after treatment, engine, and transmission performance. Such changes
would be accommodated within the footprint of existing manufacturing facilities and
would be implemented through an increased rate of fleet turnover. Turnover may result
in recycling or scrapping of old off-road equipment or selling off-road equipment to
areas outside of California.

This measure could include an increase in demand for batteries, which could require an
increase in manufacturing facilities and associated increases in mining and exports from
countries with raw mineral supplies, such as lithium (e.g., Peru, South Africa, and China).
Disposal of any portion of vehicles, including batteries, would be subject to, and be in
compliance with, existing laws and regulations governing solid waste, such as
California’s Universal Waste Rule (Cal. Code Regs., tit. 22, Chapter 23). That is, disposal
of used batteries into landfills is prohibited; however, they could be refurbished or re-
used. To meet an increased demand of refurbishing or reusing batteries, new facilities,
or modifications to existing facilities, are anticipated to accommodate battery recycling
activities.

The Clean Off-Road Fleet Recognition could also result in the development of new
infrastructure in the form of hydrogen refueling stations and electric charging stations,
which would increase as the share of zero-emission equipment grows over time,
compared to what would otherwise be anticipated under existing regulations.

h) Spark-Ignition Marine Engine Standards

i. Measure Summary

For this measure, CARB will develop and propose catalyst-based standards for outboard
and personal watercraft engines less than or equal to 40 kW in power that will gradually
reduce emission standards to approximately 70 percent below current levels. For
outboard and personal watercraft engines under 40 kW, more stringent exhaust
standards will be developed and proposed based on the incorporation of electronic fuel
injection that will gradually reduce emission standards 40 percent below current levels.
This measure would require a 5.0 g/kW-hr HC+NOx standard for outboard engines and
personal watercraft engines at or above 40 kW in power and a 10.0 g/kW-hr HC+NOx
standard for engines less than 40 kW.

In addition to requiring more stringent exhaust standards, CARB is considering actions
per Executive Order N-79-20 that would require a percentage of outboard and personal
watercraft vessels to be propelled by zero-emission technologies for certain
applications. Outboard engines less than 19 kW, which are typically not operated

26



2022 State Strategy for the State Implementation Plan Project Description
Braft Final Environmental Analysis

aggressively or for extended periods, could potentially be phased-out and gradually
replaced with zero-emission technologies. Some personal watercraft applications could
also potentially be replaced with zero-emission technologies.

ii. Potential Compliance Response
Reasonably foreseeable compliance responses associated with adopting more stringent
spark-ignition marine engine standards would be similar to existing CARB regulations
including changes in engine manufacturing to include the cleanest emissions and zero-
emission technologies. New models that meet the spark-ignition marine engine
standards would be accommodated within the footprint of existing manufacturing
facilities and would be implemented through a natural fleet turnover (i.e., replacement
of existing models with new models). It is expected that manufacturing needs for new
equipment would largely be met by the existing market, and no new infrastructure or
manufacturing facilities would be anticipated to be required.

The spark-ignition marine engine standards would include an increase in demand for
batteries, which could require an increase in manufacturing facilities and associated
increases in mining and exports from countries with raw mineral supplies, such as lithium
(e.g., Peru, South Africa, and China). Disposal of any portion of personal watercraft,
including batteries, would be subject to, and be in compliance with, existing laws and
regulations governing solid waste, such as California’s Universal Waste Rule (Cal. Code
Regs., tit. 22, Chapter 23). That is, disposal of used batteries into landfills is prohibited,;
however, they could be refurbished or re-used. To meet an increased demand of
refurbishing or reusing batteries, new facilities, or modifications to existing facilities, are
anticipated to accommodate battery recycling activities.

The spark-ignition marine engine standards could also result in the development of new
infrastructure in the form of charging stations, which would increase as the share of zero-
emission personal watercraft grows over time, compared to what would otherwise be
anticipated under existing regulations.

5. Other

Chemically formulated consumer products such as automotive care products, household
care products, and personal care products have been regulated as a source of ROG
emissions in numerous rulemakings since 1989. Over the past 30 years these measures
have led to an over 50 percent reduction in volatile organic compound (VOC) emissions.
Despite this progress, population growth in the years ahead is expected to increase
emissions from consumer products even as recently revised standards, adopted by
CARB in March 2021, become effective in 2023.

Residential and commercial buildings are responsible for roughly 25 percent of
California’s GHG emissions, when accounting for fossil fuels consumer onsite and
electricity demand, and a significant portion of Statewide NOx emissions. The fuels we
use and burn in our homes, primarily natural gas, for space and water heating contribute
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the vast majority of these criteria pollutant emissions and provide an opportunity for
substantial emissions reductions where zero-emission technology is available.

a) Consumer Products Regulation Standards

i Measure Summary

CARB's Consumer Products Program, broadly, consists of a number of regulations which
set standards for consumer products to reduce emissions of VOCs, toxic air
contaminants, and greenhouse gases. Through proposed amendments to the Consumer
Products Regulation, this measure will further reduce VOC and equivalent VOC
emissions from consumer products to expedite attainment of national ambient air
quality standards for ozone. As with previous rulemakings, emission reductions will be
achieved by setting regulatory standards applicable to the content of consumer
products. To meet emission reduction targets for the measure, staff will evaluate
categories with relatively high contributions to ozone formation, whether currently
regulated or unregulated. Staff will consider the merits of proposing VOC content
standards as well as reactivity limits. Staff developing proposed amendments to the
Consumer Products Regulation will also consider investigating concepts for expanding
manufacturer compliance options, market-based approaches, and reviewing existing
exemptions. Staff will work with stakeholders to explore mechanisms that would
encourage the development, distribution, and sale of cleaner, very low, or zero-emitting
products. In undertaking these efforts staff will prioritize strategies that achieve the
maximum feasible reductions in ozone forming, TAC and GHG emissions. This action
complements a parallel measure in CARB’s Climate Change Scoping Plan Update, to be
considered by the Board in 2022, to phase down use of HFC-152a and other GHGs in
consumer products.

ii. Potential Compliance Response
Compliance responses associated with amendments to the Consumer Products
Regulation would continue CARB’s commitment to reduce VOC emissions from
consumer products. Staff will work with stakeholders to explore mechanisms that would
encourage the development, distribution, and sale of cleaner, very low, or zero-emitting
chemicals and products. Staff would continue to investigate opportunities for emission
reductions by taking advantage of emerging low-emitting technologies.

b) Zero-Emission Standard for Space and Water Heaters

i. Measure Summary
For this measure, CARB would develop and propose zero GHG emission standards for
space and water heaters sold in California; CARB could also work with air districts to
further tighten district rules to drive zero-emission technologies. This measure would
not mandate retrofits in existing buildings, but some buildings would require retrofits
to be able to use the new technology that this measure would require. Beginning in
2030, 100 percent of sales of new space and water heaters (for either new construction
or replacement of burned-out equipment in existing buildings) would need to meet
zero-emission standards. It is expected that this regulation would rely heavily on heat
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pump technologies currently being sold to electrify new and existing homes. In addition
to the development process for the 2022 State SIP Strategy, the measure as proposed
by staff and proposed for adoption by the Board will be subject to a full public process.

ii. Potential Compliance Response
Reasonably foreseeable compliance responses associated with the Zero-Emission
Standard for Space and Water Heaters would be accommodated within the footprint of
existing manufacturing facilities. It is expected that manufacturing needs for new
heaters would largely be met by the existing market, and no new infrastructure or
manufacturing facilities would be anticipated to be required.

6. Primarily-Federally and Internationally Regulated Sources: CARB
Measures

a) In-Use Locomotive Regulation

i Measure Summary

This measure would use mechanisms available under CARB’s regulatory authority to
accelerate the adoption of advanced, cleaner technologies, and include zero emission
technologies, for locomotive operations. The In-Use Locomotive Regulation applies to
all locomotives operating in the State of California with engines that have a total rated
power of greater than 1,006 horsepower, excluding locomotive engines used in training
of mechanics, equipment designed to operate both on roads and rails, and military
locomotives. The measure reduces emissions by increasing use of cleaner diesel
locomotives and zero emission locomotives through a spending account, in-use
operational requirements, and by an idling limit. By July 1, 2024, a spending account
would be established for each locomotive operator. Funds in the account would only be
used toward Tier 4 or cleaner locomotives until 2030, and at any time toward zero-
emission locomotives, zero-emission pilot or demonstration projects, or zero-emission
infrastructure.

For the in-use operational requirements, beginning January 1, 2030, only locomotives
built after January 1, 2007 may operate in California. Each year after January 1, 2030,
only locomotives less than 23 years old may operate in California. Additionally, under
the in-use operational requirements, starting January 1, 2030, all switch, industrial, and
passenger locomotives operating in California with an original engine build date 2030
or newer will be required to be zero emission. Starting January 1, 2035, all freight line
haul locomotives operating in California with an original engine build date 2035 or
newer must be zero emission. Locomotives equipped with automatic engine stop/start
systems are to idle no more than 30 minutes unless an exemption applies. Also,
locomotive operators would report locomotive engine emissions levels and activity on
an annual basis.

ii. Potential Compliance Response
Reasonably foreseeable compliance responses under the In-Use Locomotive Regulation
would include changes in design and manufacturing of locomotives engine efficiency
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and performance. This would include improvements in technologies related to exhaust
after treatment, engine, and transmission performance. Such changes may result in the
need to develop and operate new facilities and/or expand existing facilities to
accommodate the manufacturing processes. The In-Use Locomotive Regulation would
increase the rate of fleet turnover. Turnover may result in recycling or scrapping of old
locomotives or selling locomotives to areas outside of California.

Reasonably foreseeable compliance responses under In-Use Locomotive Regulation
could include an increase in demand for batteries, which could require an increase in
manufacturing facilities and associated increases in mining and exports from countries
with raw mineral supplies, such as lithium (e.g., Peru, South Africa, and China). Disposal
of any portion of vehicles, including batteries, would be subject to, and be in compliance
with, existing laws and regulations governing solid waste, such as California’s Universal
Waste Rule (Cal. Code Regs., tit. 22, Chapter 23). That is, disposal of used batteries into
landfills is prohibited; however, they could be refurbished or re-used. To meet an
increased demand of refurbishing or reusing batteries, new facilities, or modifications
to existing facilities, are anticipated to accommodate battery recycling activities.

Increases and modifications to existing locomotives and/or production and operation of
hydrogen-powered locomotives and fueling infrastructure would reduce rates of oil and
gas extraction and may require construction of new hydrogen generation and fueling
facilities. Additionally, early development of hydrogen technologies will likely require
hydrogen to be distributed by truck or brought in by train from facilities outside of a
railyard. At a large scale, on-site generation of hydrogen is the most reasonable
compliance response, which could be constructed adjacent to or near existing railyards
or other industrial facilities due to it being accessed by other hydrogen fueled
equipment.

The In-Use Locomotive Regulation could also result in the development of new
infrastructure in the form of hydrogen refueling stations and electric charging stations,
which would increase as the share of zero-emission locomotives grows over time,
compared to what would otherwise be anticipated under existing regulations.

b) Future Measures for Aviation Emissions Reductions

i. Measure Summary
Future measures for aviation would reduce emissions from airport and aircraft related
activities. The identified emission sources for the aviation sector are main aircraft
engines, auxiliary power units (APU), and airport ground transportation. Emission
reductions can be achieved by pursuing incentive and regulatory measures.

CARB would evaluate federal, state, and local authority in setting operational efficiency
practices to achieve emission reductions. Operational practices include landing, takeoff,
taxi, and running the APU, and contribute to on-ground and near-ground emissions.
Near ground emissions are emissions between ground level up to 3,000 feet.
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Operational practices such as de-rated take-off and reduced power taxiing have the
potential to achieve emission reductions.

CARB would similarly work with U.S. EPA, Air Districts, airports, and industry
stakeholders in a collaborative effort to develop regulations, voluntary measures, and
incentive programs. CARB would evaluate the incentive amounts that would be required
to encourage aircrafts to voluntarily use cleaner engines and fuels. Incentives to
encourage the use of cleaner engines and fuels for aircraft in California would involve
identification of funding sources and implementation mechanisms such as development
of new programs.

ii. Potential Compliance Response

Reasonably foreseeable compliance responses under the Future Measures for Aviation
Emissions Reductions would include changes in design and manufacturing of aircraft
engine efficiency and performance and fuel. This would include improvements in
technologies related to exhaust after treatment, engine performance and fuel.
Increased demand stimulated from cleaner aviation fuel requirements is anticipated to
increase cultivation or imports of cleaner aviation fuels. In addition, increased cleaner
aviation fuel demand may increase processing of those fuels, and shipment of finished
cleaner aviation fuels. Infrastructure to support collection, processing, and distribution
of cleaner aviation fuels may also increase.

Efficiency improvements would require no new facilities and would involve maximizing
the efficiency of existing systems or optimizing operations at existing facilities.

c) Future Measures for Ocean-Going Vessel Emissions Reductions

i. Measure Summary

Future measures for ocean-going vessels (OGVs) would reduce emissions from OGVs
that are transiting, maneuvering, or anchoring in regulated California waters and while
docking at berth in California seaports. Despite the reductions achieved by existing
regulatory and incentive programs, additional measures are needed to achieve further
emissions reductions from OGVs to protect public health and meet federal air quality
standards. Due to the international nature of OGVs, advocacy and coordination with
federal and international oversight and regulatory organizations may be needed to
achieve additional emissions reductions.

Future measures for OGVs could achieve additional reductions through the use of
operational changes and new technologies currently in development, including
advances in exhaust capture and control, mobile shore power connections, cleaner fuels
(such as liquified natural gas [LNG], hydrogen, methanol, ammonia, etc.), alternative
power sources (including batteries and fuel cells), as well as potential vessel side
technologies (such as water-in-fuel emulsion). In pursuing regulatory measures, CARB
would work with U.S. EPA, California Air Districts, seaports, and industry stakeholders
in a collaborative effort to determine which measure would provide the most effective
emissions reductions, as well as CARB’s ability to implement each potential measure.
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Advocacy at the federal and international levels may be necessary to achieving
additional emissions reductions from OGVs given the international nature of sea trade.

Incentive or regulatory measures could be pursed to achieve further emissions
reductions from OGVs, including using cleaner engines or cleaner fuels than those
required by U.S. EPA and the International Maritime Organization (IMO), reducing
emissions while anchored within regulated California waters (RCW), sailing at slower
speeds while in RCW, and requiring bulk and general cargo vessels to reduce emissions
while at berth.

Additionally, CARB staff have committed to assessing the feasibility, benefits, and
cost-effectiveness of control technologies for bulk/general cargo vessels and vessels at
anchor (which are not subject to emissions control requirements in the 2020 At Berth
Regulation) as part of the 2020 At Berth Regulation’s Interim Evaluation. This evaluation
will occur in 2021-2022, with a public report due by December 1, 2022.

ii. Potential Compliance Response
Reasonably foreseeable compliance responses under the Future Measures for OGVs
Emissions Reductions would include changes in design and manufacturing of OGV
engine efficiency, performance and fuel. This would include improvements in
technologies related to exhaust after treatment, engine performance and fuel. Efficiency
improvements would require no new facilities and would involve maximizing the
efficiency of existing systems or optimizing operations at existing facilities.

Increased use for certain land-based emission control systems used to treat OGV
emissions may require wharf upgrades and/or new wharf infrastructure to support
equipment. Increased demand stimulated from cleaner OGV fuel requirements is
anticipated to increase cultivation or imports of cleaner OGV fuels. In addition,
increased cleaner OGV fuel demand may increase processing of those fuels, and
shipment of finished cleaner OGV fuels. Infrastructure to support collection, processing,
and distribution of cleaner OGV fuels may also increase.

7. Primarily-Federally and Internationally Regulated Sources: Federal
Actions Needed

The following measures are actions that CARB will petition and/or advocate to federal
and international entities that they take under consideration. CARB may petition the
federal government through the application of a formal letter, as permitted by the
Administrative Procedure Act of 1946 (5 U.S.C. § 553(e)) and the CAA. CARB continues
to collaborate with other government agencies to encourage action at the federal and
international level, and may also seek letters of support from other regional and local
agencies that govern environmental impacts.

While these measures, if implemented, could result in compliance responses that may
have an adverse effect on the environment, implementation of these measures would
be overseen by the U.S. EPA and other agencies subject to federal environmental laws
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and are beyond the purview of this CEQA analysis. Therefore, these measures are
summarized below; however, this Braft Final EA neither lists nor evaluates the potential
environmental effects of deployment of these measures.

a) On-Road Heavy-Duty Vehicle Low-NOx Engine Standards-{2016
S$SS-Measure)

i. Measure Summary
This measure was assessed in the 2016 State SIP Strategy Environmental Analysis, but
is being noted again since U.S. EPA has yet to finalize action in response to California’s
petition.

b) On-Road Heavy-Duty Vehicle Zero-Emission Requirements

i. Measure Summary

Actions are needed at the federal level to drive the introduction of zero-emission HDVs
into the on-road fleet nation-wide. CARB would petition and/or advocate to U.S. EPA
for federal zero-emission on-road heavy-duty vehicle requirements, along with more
stringent GHG standards for medium-duty vehicles and HDVs that would apply to new
heavy-duty trucks sold nationwide. Additionally, CARB would advocate that U.S. EPA
enable state leadership on zero-emission trucks by prioritizing federal grants toward
zero-emission technology and their associated infrastructure.

c) More Stringent Emissions Standards Off-Read Fier-5-Standard
for Preempted Engines

i Measure Summary
Off-road engines used in equipment regulated at the federal level also contributes
significant ozone precursor emissions in California. A potential measure would be for
federal Tier 5 standards for engines used in preempted off-road equipment. CARB
would petition and/or advocate to U.S. EPA to promulgate off-road engine Tier 5
standards for preempted equipment, akin to those CARB is pursuing for off-road
engines used in equipment under State authority, to prevent the availability of engines
and equipment being used in California from meeting less stringent standards.

d) Off-Road Equipment Zero-Emission Standards Where Feasible

i Measure Summary
Given the availability of zero-emission equipment in certain off-road sectors, zero-
emissions requirements are also feasible and needed, as discussed in various CARB
measures in the Off-Road Equipment portion of the 2022 State SIP Strategy. CARB
would also petition and/or advocate to U.S. EPA to require zero-emission standards for
off-road equipment broadly across existing and emerging sectors in recognition of the
rapid advances in enabling technologies including zero batteries and fuel cell, mobile
clean energy access strategies, and architecturally improving equipment efficiency.
Zero-emission technology is maturing in availability and performance while penetrating
several off-road equipment categories including material handling and positioning,
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landscaping, construction and demolition, and agricultural applications. Federal zero-
emission standards for off-road equipment would provide a clear path for zero-emission
technology to continue maturing and the steady signal needed to realize the full
emissions reduction potential of this historically highly emitting category of equipment.

e) More Stringent Aviation Engine Standards

i Measure Summary

CARB would petition and/or advocate to U.S. EPA for more stringent criteria and GHG
standards for aircraft engines. With innovative research and advanced optimization of
engine design, it has been demonstrated that NOx emissions can be further reduced
beyond the CAEP/8 standards. For example, under the FAA’s Continuous Lower
Energy, Emissions, and Noise Phase Il (CLEEN II) Program, FAA awarded five-year
agreements to Aurora Flight Sciences, Boeing, Collins Aerospace, Delta Tech Ops/MDS
Coating Technologies, General Electric, Honeywell, Pratt & Whitney, and Rolls-Royce to
accelerate the development of new aircraft and engine technologies. The goal of the
program is to achieve 70 percent NOx and 40 percent fuel burn reduction below the
CAEP/8 standards. In 2016, GE's Twin Annular Premixing Swirler (TAPS) Il combustor
matured under CLEEN | and entered into service as part of CFM International’s TAPS
Leading Edge Aviation Propulsion (LEAP) engine, currently onboard Airbus 320neo,
Boeing 737 MAX, and COMAC C919 aircraft. Under CLEEN |, GE engine emissions tests
of TAPS Il had results that were more than 60 percent below the 2004 ICAO CAEP NOx
standards. The FAA anticipates that more of these technologies could go into service in
the next several years

f) Cleaner Fuel and Visit Requirements for Aviation

i Measure Summary
In addition to needing more stringent engine standards, there are other mechanisms by
which regulatory entities could require emissions reductions from aircraft in California.
CARB would petition and/or advocate to U.S. EPA to require aircraft to use cleaner fuels
when travelling through California, and to require visits from cleaner aircraft.

e)) Zero-Emission On-Ground Operation Requirements at Airports

i Measure Summary
The on-ground operations at airports present additional emissions reductions for
aviation. Typical aircrafts include an auxiliary power unit (APU) which is a small turbine
engine that starts the aircraft main engines and powers the electrical systems on the
aircraft when the main engines are off. Requirements for switching to the on-board
rechargeable batteries as the power supply would reduce the usage of the gas turbine
APU and hence emissions. Taxiing is another on-ground operation where emissions can
be reduced through reduced power during taxiing, improved taxi-time, and the use of
new technologies such as Taxi-bot. Taxi-bot is utilized during pushback operations and
allows immediate taxiing with the engines stopped eliminating bottlenecks in the gate
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area. CARB would petition and/or advocated to U.S. EPA to require zero-emission on-
ground operation at California airports.

h) Airport Aviation Emissions Cap

i. Measure Summary
In addition to the three proposed aviation actions above, CARB would petition and/or
advocate to appropriate agencies, including the U.S. EPA, for additional actions to
control emissions from aviation, such as requiring an aviation emissions cap at each
California airport. This emissions cap would set an emissions level for all aircraft
activities related to the airports preventing emissions to increase with airport growth
and reduce existing emissions by replacing airport activities with cleaner combustion
and zero-emission technologies. These additional reductions could potentially also be
achieved through incentivized turnover of aircraft or upgrades to cleaner engines, or
other available regulatory mechanisms.

i) More Stringent National Locomotive Emission Standards {2016
S$SS-Measure)

i. Measure Summary
This measure was assessed in the 2016 State SIP Strategy Environmental Analysis, but
is being noted again since U.S. EPA has yet to finalize action in response to California’s
petition.

)] Zero-Emission Standards for Switeh Locomotives

i Measure Summary

Switchers move railcars and sections of trains in and around railyards (not to be confused
with rubber-tired railcar movers, which are smaller off-road vehicles that move individual
railcars in yards, but are not considered switchers). Switchers account for approximately
10 percent of all freight diesel used in California and could be converted to zero
emission. For this measure, CARB would petition and/or advocate to U.S. EPA to
promulgate national zero-emission standards for switchers to reduce criteria and toxic
pollutants, fuel consumption, and GHG emissions.

k) Address Unlimited Locomotive Remanufacturing Leephele

i. Measure Summary

Federal rules currently define remanufactured locomotives as “new” and do not set
limits on how often locomotives can be remanufactured. The result is continued
remanufacturing of old and polluting locomotives to the same emission tier standards
as their original build date. and leads to persistent pollution from these sources. For this
measure, CARB would petition and/or advocate to U.S. EPA to remeve address theis
regulatory leephele—provisions that allow this unlimited remanufacturing of old and
polluting locomotives to the same emission tier standards;-ir-additionte-thestate-tevel
rules-diseussed-abeve.
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) More Stringent NOx and PM Standards for Ocean-Going
Vessels

i. Measure Summary
This action would involve CARB petitioning and/or advocating to federal and
international partners to establish new Tier 4 NOx and PM standards, plus efficiency
targets for existing vessels, and new vessel categories not covered by the International
Maritime Organization (IMO). CARB has and continues to advocate for a Tier 4 NOx
standard for new marine engines on ocean-going vessels and vessel efficiency
requirements for the existing in-use fleet.

m)  Cleaner Fuel and Vessel Requirements for Ocean-Going Vessels

i. Measure Summary

CARB would petition and/or advocate to U.S. EPA to require vessels to use cleaner fuels
and visits from cleaner OGVs. To the maximum extent possible all Tier O, Tier 1, and
Tier 2 vessel visits should be replaced with visits made by Tier 3 or cleaner vessels by
2031. Current Tier 3 vessel manufacturing data suggest that there may not be sufficient
Tier 3 to meet the vessel visits, even if California were to receive a large majority of the
worldwide Tier 3 vessels. However, these reductions may be achieved by incentivizing
visits from Tier 2 vessels that have been retrofitted to reduce NOx emissions. Current
retrofit technologies for marine engines include water-in-fuel emulsion, exhaust gas
recirculation (EGR) and selective catalytic reduction (SCR). Both EGR and SCR have
shown potential to reduce emissions by up to 80 percent. Water-in-fuel emulsion
strategies have shown up to 40 percent reduction in NOx emissions and may provide
significant and cost-effective reductions options (particularly at near-port and low load
conditions where Tier 3 and other retrofit options may not operate at full potential).
Biofuels, liquified natural gas (LNG), renewable hydrogen and other hydrogen-derived
fuels such as ammonia, methanol, batteries and fuel cells are being considered as
potential fuel choices for vessels. All options need to be considered to achieve the
needed emissions reductions.
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9. Public Measure Suggestions [may not be formal_ measure
commitments]

As a result of outreach and engagement efforts to date, CARB has received suggestions
from the public for State measures to be included in the 2022 State SIP Strategy. Many
of the items below have also been included or discussed as a part of various Community
Emissions Reduction Programs developed by selected communities, together with their
air district partners, under CARB’s Assembly Bill 617 Community Air Protection
Program. CARB is continuing to explore the ways in which these concepts could be

included, and some, but not all, were but-they-may-ermayreot ultimately be included

as measures/commitments in the 2022 State SIP Strategy in the form described here.
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a) On-Road Heavy-Duty Vehicle Useful Life Regulation

i. Measure Summary

CARB has in place numerous regulations to control emissions from on-road heavy-duty
vehicles and continues to pursue additional measures as described in the 2022 State SIP
Strategy. This suggestion would involve CARB developing a regulation, potentially
paired with new incentives or legislative measures, to require on-road HDVs that have
reached the end of their useful life as defined in Senate Bill 1 as either the earlier of
800,000 vehicles miles traveled or 18 years from the engine model year to retire,
replace, retrofit, or repower the vehicle or engine. California Senate Bill 1 (2017)
currently exempts retirement, replacement, retrofit, or repower requirements for on-
road heavy-duty vehicle that have less than either 800,000 vehicles miles traveled or 18
years from the engine model year.

CARSB staff has been investigating the feasibility and potential benefits of this
suggested measure and have included in Chapter 5 of the 2022 State SIP Strategy a
proposed measure to similarly target the increase in the number of heavy-duty ZEVs
and cleaner engines as soon as possible, and reduce emissions from fleets not affected
by the Advanced Clean Fleets measure — see the Zero-Emission Trucks measure.

ii. Potential Compliance Response

Reasonably foreseeable compliance responses associated with the On-Road Heavy-
Duty Vehicle Useful Life Regulation would be accommodated within the footprint of
existing manufacturing facilities and would be implemented through an increased rate
of fleet turnover (i.e., replacement of existing models with new models). It is expected
that manufacturing needs for new vehicles would largely be met by the existing market,
and no new manufacturing facilities would be anticipated to be required. Turnover may
result in recycling or scrapping of old vehicles or selling vehicles to areas outside of
California.

The zero-emission vehicle sales would include an increase in demand for lithium ion
batteries, which could require an increase in manufacturing facilities and associated
increases in lithium mining and exports from countries with raw mineral supplies (e.g.,
Peru, South Africa, and China). The U.S. is also a source for lithium (e.g., a mining
operation currently exists in Nevada). Disposal of any portion of vehicles, including
batteries, would be subject to, and be in compliance with, existing laws and regulations
governing solid waste, such as California’s Universal Waste Rule (Cal. Code Regs., tit. 22,
Chapter 23). That is, disposal of used batteries into landfills is prohibited; however, they
could be refurbished or re-used. For lithium-ion batteries, it is anticipated they still have
a useful life at the end of vehicle life, and are likely to be repurposed for a second life. To
meet an increased demand of refurbishing or reusing batteries, new facilities, or
modifications to existing facilities, are anticipated to accommodate battery recycling
activities.

The On-Road Heavy-Duty Vehicle Useful Life Regulation could also result in the
development of new infrastructure in the form of hydrogen refueling stations and
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electric vehicle charging stations, which would increase as the share of zero-emission
vehicles grows over time, compared to what would otherwise be anticipated under
existing regulations.

b) Additional Incentive Programs — Zero-Emission Trucks

i Measure Summary

Additional incentive programs are needed to send clear signals to the market and
support new scrap and replace regulatory programs, specifically to help ensure that
smaller trucking companies have more consistent access to zero-emission truck
incentives. This measure would involve CARB working to develop incentive programs
which should include consideration of policies other jurisdictions have employed such
as supporting local zero-emission zones and/or differentiated registration fees so that
dirtier trucks pay more and zero-emission trucks have a consistent source of incentive
funding.

CARB staff has been investigating the feasibility and potential benefits of this
suggested measure, and have included it as one potential element of the Zero-
Emission Trucks measure in Chapter 5 of the 2022 State SIP Strateqy.

ii. Potential Compliance Response

Reasonably foreseeable compliance responses associated with the Additional Incentive
Programs — Zero-Emission Trucks would be accommodated within the footprint of
existing manufacturing facilities and would be implemented through an increased rate
of fleet turnover. It is expected that manufacturing needs for new vehicles would largely
be met by the existing market, and no new infrastructure or manufacturing facilities
would be anticipated to be required, though manufacturers could choose to relocation
production facilities to California. Turnover may result in recycling or scrapping of old
vehicles or selling vehicles to areas outside of California.

The zero-emission vehicle sales would include an increase in demand for lithium-ion
batteries, which could require an increase in manufacturing facilities and associated
increases in lithium mining and exports from countries with raw mineral supplies (e.g.,
Peru, South Africa, and China). The U.S. is also a source for lithium (e.g., a mining
operation currently exists in Nevada). Disposal of any portion of vehicles, including
batteries, would be subject to, and be in compliance with, existing laws and regulations
governing solid waste, such as California’s Universal Waste Rule (Cal. Code Regs., tit.
22, Chapter 23). That is, disposal of used batteries into landfills is prohibited; however,
they could be refurbished or re-used. To meet an increased demand of refurbishing or
reusing batteries, new facilities, or modifications to existing facilities, are anticipated to
accommodate battery recycling activities.

The Additional Incentive Programs — Zero-Emission Trucks could also result in the
development of new infrastructure in the form of hydrogen refueling stations and
electric vehicle charging stations, which would increase as the share of zero-emission
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vehicles grows over time, compared to what would otherwise be anticipated under
existing regulations.

c) Enhanced Transportation Choices

i Measure Summary

The bulk of emissions from the vehicle fleet come from existing vehicles, meaning that
measures that can give people choices not to use their personal vehicles, and instead
to walk, bike, take public transit, or adopt other transportation modes, at least some of
the time, can significantly reduce emissions. This suggested measure, or measures,
would have CARB work with state and local transportation planning organizations, local
governments, and communities to advance VMT reductions via enhanced choice.
Measures for consideration could include, but are not limited to, travel demand
management programs, incentive programs that fund enhanced transportation
planning, or zoning changes that encourage dense, walkable, infill development.

CARSB staff is continuing to explore this suggested measure and how it can meet the
Clean Air Act requirements for SIP measure approvability, but at this time it is not
included in the Proposed 2022 State SIP Strategy. That said, CARB is pursuing VMT
reductions via other approaches through the Enhanced Regional Emission Analysis in
State Implementation Plans measure, included in Chapter 5 of the 2022 State SIP
Strategy. Additionally, CARB is currently developing the 2022 Scoping Plan Update as
well which will assess the progress towards achieving the 2030 target and lay out a
path for achieving carbon neutrality no later than 2045. To meet these goals, the
Scoping Plan will include VMT strategies that reduce petroleum use in vehicles.

ii. Potential Compliance Response
Compliance responses associated with Enhanced Transportation Choices would
continue CARB’s commitment to reduce NOx emissions from mobile sources. Staff will
work with stakeholders to explore mechanisms such as travel demand management
programs, incentive programs, and zoning changes that reduce VMT. Staff would
continue to investigate any and all opportunities for emission reductions by taking
advantage of emerging practices.

d) Indirect Source Rule — Suggested Control Measure or
Regulation

i Measure Summary
An indirect source is any facility, building, structure, or installation, or combination
thereof, which generates or attracts mobile source activity that results in emissions —
these can include warehouses, railyards, seaports, and airports, and mobile sources
attracted to those warehouses, railyards, ports, and airports. Only a few air districts in
California have indirect source rules to limit emissions of this nature on a facility basis.
This measure could involve CARB writing a Suggested Control Measure which acts as a
model rule to assist the air districts in the rule development process. In addition, CARB
staff would explore opportunities to expand existing State law to provide opportunities
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for CARB and air districts to work together to develop, adopt, and implement indirect
source rules.

CARSB staff has been investigating the