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EXECUTIVE SUMMARY
Background

Despite significant progress in reducing smog-forming and particulate matter criteria
emissions from the passenger vehicle fleet, California needs further reductions in order
to meet State and federal ambient air quality standards. In addition, climate change
continues to pose a serious threat to the economic well-being, public health, natural
resources, and environment of California. To address the challenge presented by
climate change, vehicle greenhouse gas (GHG) emissions must be drastically reduced
to meet our goal of an 80% reduction from 1990 levels by 2050.

California’s Light-Duty Vehicle Program

Criteria Emissions

In 1990, the Air Resources Board (ARB or Board) established the Low Emission Vehicle
(LEV) program that contained the most stringent exhaust emission regulations ever for
light-duty passenger cars and trucks. The regulations included three primary elements:
(2) tiers of increasingly stringent exhaust emission standards, (2) a fleet-average
emission requirement for 1994-2003 that required manufacturers to phase-in a
progressively cleaner mix of vehicles from year to year, and (3) a requirement that a
specified percentage of passenger cars and lighter light-duty trucks be zero emission
vehicles (ZEVs), vehicles with zero emissions of any pollutants.

In 1999, ARB adopted the second phase of the LEV program. These amendments,
known as LEV Il, set more stringent fleet average non-methane organic gas (NMOG)
requirements for model years 2004-2010 for passenger cars and light-duty trucks and
established a new more stringent super ultra-low emission vehicle (SULEV) standard.
In addition, a partial zero-emission vehicle (PZEV) category was established for
vehicles meeting the SULEV emission standard that also included extended 150,000-
mile durability, zero fuel evaporative emissions, and extended emission warranty
requirements. PZEVs could be used to meet a portion of the zero-emission vehicle
requirement. The amendments also expanded the light-duty truck category to include
trucks and SUVs up to 8,500 Ibs. gross vehicle weight rating (GVWR) and required
these vehicles to meet the same emission standards as passenger cars, and extended
full useful life from 100,000 miles to 120,000 miles. The LEV Il amendments also
established more stringent emission standards for medium-duty vehicles (MDVs)
between 8,501-14,000 Ibs. GVW.

Greenhouse Gas Emissions

Recognizing the increasing threat of climate change to the well-being of California’s
citizens and the environment, in 2002 the legislature adopted and the Governor signed
AB 1493 (Chapter 200, Statutes 2002, Pavley). AB 1493 directed ARB to adopt the
maximum feasible and cost-effective reductions in GHG emissions from light-duty
vehicles. Vehicle GHG emissions included carbon dioxide (CO,), methane (CH4), and
nitrous oxide (N, O) that are emitted from the tailpipe, as well as emissions of HFC134a,
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the refrigerant currently used in most vehicle air conditioning systems. Table ES-1
below lists the global warming potential of these GHGs.

Table ES-1. Numerical Estimates Of Global Warming Potentials Compared With CO,
(Kilograms Of Gas Per Kilogram Of CO, -- Adapted From IPCC 200701)

Climate Lifetime Global Warming Potential
Pollutants (years) 20 years 100 years 500 years
CO;, ~150 1 1 1
CH, 12 72 25 7.6
N,O 114 289 298 153

HFC134a 14 3830 1300 435

As directed by AB 1493, ARB adopted what is commonly referred to as the Pavley
regulations, the first in the nation to require significant reductions of GHGs from motor
vehicles. These regulations, covering the 2009-2016 and later model years, call for a
17% overall reduction in climate change emissions from the light-duty fleet by 2020 and
a 25% overall reduction by 2030. They also formed the foundation for the federal GHG
program for light-duty vehicles for 2012-2016 model years.

After the Board adopted the Pavley regulations, the legislature adopted and the
Governor signed AB 32, the California Global Warming Solutions Act (Chapter 488,
Statutes 2006, Nufiez/Pavley). AB 32 charges ARB with the responsibility of monitoring
and regulating GHG emissions in the State. AB 32 also directed ARB to prepare a
Scoping Plan outlining the State’s strategy to achieve the maximum feasible and cost-
effective reductions in furtherance of reducing GHG emissions to 1990 levels by 2020.
Measure T1 of the Scoping Plan anticipates an additional 3.8 million metric tons carbon
dioxide equivalent (MMTCO.e) reduction by 2020 beyond the reductions from the 2009-
2016 AB 1493 standards.

In addition, in 2005, in order to mitigate the long-term impacts of climate change, the
Governor issued Executive Order S-3-05. Among other actions, the Executive Order
called for reducing GHG emissions to 80 percent below 1990 levels by 2050. This
ambitious yet achievable reduction path and goal are considered necessary to stabilize
the long-term climate.

ZEV Program

Although originally part of the LEV program, in 1999, in recognition of the increasing
maturity of zero emission technologies and the critical role they can play in achieving
California’s air quality goals, ARB established the ZEV program as a stand-alone one.
Since then, the program has been modified several times to address the pace of
development of zero emission technologies.

L ipce 2007c: Working Group I: The Physical Science Basis, Chapter 2: Changes in Atmospheric Constituents and in Radiative
Forcing, available at http://www.ipcc.ch/pdf/assessment-report/ar4/wgl/ar4-wgl-chapter?.pdf
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At its March 2008 hearing, the Board directed staff to redesign the 2015 and later model
year ZEV program by strengthening the requirement and focusing primarily on zero
emission technologies — battery electric vehicles, hydrogen fuel cell vehicles, and plug-
in hybrid electric vehicles — in order to ensure that these low GHG technology vehicles
transition from the demonstration phase to full commercialization in a reasonable
timeframe. The resulting proposed amendments to the ZEV program are presented in a
separate staff report, also part of this comprehensive vehicle rulemaking package, the
Advanced Clean Cars program.

Advanced Clean Cars Program

Continuing its leadership role in the development of innovative and ground breaking
emission control programs and to achieve California’s goals of meeting ambient air
quality standards and reducing climate changing GHG emissions, ARB staff has
developed the Advanced Clean Cars (ACC) program. The Advanced Clean Cars
program combines the control of smog-causing pollutants and greenhouse gas
emissions into a single coordinated package of requirements for model years 2015
through 2025 and assures the development of environmentally superior cars that will
continue to deliver the performance, utility, and safety vehicle owners have come to
expect. The ZEV program will act as the focused technology-forcing piece of the
Advanced Clean Cars program by requiring manufacturers to produce increasing
numbers of pure ZEVs and plug-in hybrid electric vehicles in the 2018-2025 model
years. In addition, the Advanced Clean Cars program includes amendments to the
Clean Fuels Outlet regulation that will assure ultra-clean fuels such as hydrogen are
available to meet vehicle demands brought on by these amendments to the ZEV
program.

Beyond 2025, the dominant force for lowering emissions from vehicles in California will
be climate change. In order to meet our 2050 GHG goal, the new vehicle feet will need
to be primarily composed of advanced technology vehicles such as electric and fuel cell
vehicles by 2035 in order to have nearly an entire new and used advanced technology
fleet by 2050. Accordingly, the Advanced Clean Cars program coordinates the goals of
the LEV, ZEV, and Clean Fuels Outlet programs in order to lay the foundation for the
commercialization and support of these ultra-clean vehicles.

Figure ES-1 shows the cumulative on-road passenger vehicle fleet mix for one scenario
developed by staff that achieves California’s 2050 GHG emission reduction goal.
Importantly, ZEV sales must constitute nearly 100% of new vehicles in 2040 for ZEVs to
constitute approximately 87% of the on-road fleet by 2050.
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Figure ES-1. On Road Light-Duty Vehicle Scenario to Reach 2050 Goal
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Criteria Emission Standards and New Certification Fuel Requirements

In order to achieve further criteria emission reductions from the passenger vehicle fleet,
staff is proposing several amendments representing a significant strengthening of the
LEV program. The major elements of the proposed LEV Il program are:

A reduction of fleet average emissions of new passenger cars (PCs), light-
duty trucks (LDTs) and medium-duty passenger vehicles (MDPVSs) to super
ultra-low-emission vehicle (SULEV) levels by 2025;

Replacement of separate NMOG and oxides of nitrogen (NOXx) standards
with combined NMOG plus NOx standards, which provides automobile
manufacturers with additional flexibility in meeting the new stringent
standards;

An increase of full useful life durability requirements from 120,000 miles to

150,000 miles, which guarantees vehicles operate longer at these extremely
low emission levels;

A backstop to assure continued production of super-ultra-low-emission
vehicles after PZEVs as a category are moved from the Zero-Emission
Vehicle program to the LEV program in 2018;

More stringent particulate matter (PM) standards for light- and medium-duty
vehicles, which will reduce the health effects and premature deaths
associated with these emissions;
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e Zero fuel evaporative emission standards for PCs and LDTs, and more
stringent evaporative standards for medium- and heavy-duty vehicles
(MDVSs);

e More stringent supplemental federal test procedure (SFTP) standards for PC
and LDTs, which reflect more aggressive real world driving and, for the first
time, require MDVs to meet SFTP standards.

Table ES-2 below lists the proposed fleet average NMOG plus NOx requirements for
PCs, LDTs, and MDPVs for model years 2015-2025.

Table ES-2. Fleet Average NMOG Plus NOx Exhaust Emission Requirements for Light-
Duty Vehicles (150,000 mile Durability Basis)

Fleet Average NMOG plus NOx
Model Year (grams per mile)
All PCs; LDT1s LDT2s; MDPV
2015 0.100 0.119
2016 0.093 0.110
2017 0.086 0.101
2018 0.079 0.092
2019 0.072 0.083
2020 0.065 0.074
2021 0.058 0.065
2022 0.051 0.056
2023 0.044 0.047
2024 0.037 0.038
2025 0.030 0.030

Staff is also proposing three additional light-duty vehicle emission standards (ULEV70,
ULEV50, and SULEV20) to which manufacturers may certify their vehicles when
meeting the fleet average emission requirement. The numerical part of the standard
category, such as 20 in SULEV20, refers to the emission standard, in thousandths of a
gram per mile. Combined with an extended fleet average emission requirement phase-
in period, providing these additional emission standards will allow manufacturers to
phase-in additional emission componentry across their fleet in a cost-effective manner.

Current California certification gasoline contains methyl tertiary butyl ether (MTBE) as
an oxygenate, reflecting commercial gasoline sold prior to 2003 and as such does not
represent gasoline currently sold in California, which does not contain MTBE. The
current maximum ethanol content allowed in commercial gasoline is 10 percent by
volume and is expected to remain at 10 percent for the foreseeable future. Accordingly,
staff is proposing to change the certification fuel specifications to be more
representative of current in-use fuel. Staff is also proposing that vehicles certify on a
fuel that reflects the octane requirement that they are operated on in-use. Therefore, for
vehicles that consumers must operate on premium fuel to maintain warranty coverage,
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manufacturers may certify on premium grade fuel, while all others must certify on
regular grade fuel.

Greenhouse Gas Emission Standards

The proposed GHG emission standards would reduce new passenger vehicle carbon
dioxide (CO;) emissions from their model year 2016 levels by approximately 34% by
model year 2025, from about 251 to about 166 gCO,/mile, based on the projected mix
of vehicles sold in California. The basic structure of the standards includes two
categories — passenger cars and light-duty trucks — that are consistent with federal
categories for light-duty vehicles. The standard targets would reduce car CO,
emissions by about 36% and truck CO, emissions by about 32% from model year 2016
through 2025. Figure ES-2 illustrates the basic target emission trends that are
projected from the car and truck standards.

For the 2017-2025 model year standards, ARB proposes to use the United States

Environmental Protection Agency (USEPA) approach and adopt separate standards for
CO,, CHy, and N-O.

Figure ES-2. Target Emission Reductions from GHG Standards
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Table ES-3 shows the year-by-year new vehicle CO, reductions that are projected as a
result of the standards from cars, light-duty trucks, and combined light-duty vehicles.
The projected result overall from 2016-2025 from these standards is to reduce car CO;
emissions by approximately 4.9%/year, reduce truck CO, emissions by approximately
4.1%lyear, and reduce combined light-duty CO, emissions by approximately 4.5%/year
from 2016 through 2025. These CO, emission reduction estimations are approximate
because the required emission level to achieve compliance with the standards for each
vehicle manufacturer depends on their ultimate sales mix of vehicles.

Page ES-6



Table ES-3. Projected Targets for Light-Duty Vehicle gCO,/mile Emission Rates

Model Car Truck Combined light-duty
ear .| Annual . | Annual : Annual
y gCO,/mi change gCO,/mi change gCO,/mi change
Baseline 2008 291 396 336
2013 256 2.8% 330 2.8% 283 2.6%
Previous 2014 248 3.3% 321 2.8% 275 2.8%
Rule Targets 2015 236 4.5% 306 4.5% 263 4.3%
2016 226 4.5% 292 4.5% 251 4.4%
2017 213 5.5% 290 0.7% 243 3.2%
2018 203 4.9% 280 3.5% 233 4.2%
2019 192 5.2% 273 2.8% 224 4.0%
Proposed 2020 183 4.9% 264 3.0% 215 3.9%
Rulemaking 2021 173 5.5% 245 7.5% 201 6.3%
Targets 2022 165 4.4% 233 4.9% 192 4.6%
2023 158 4.5% 221 4.9% 183 4.8%
2024 151 4.5% 210 5.0% 174 4.8%
2025 144 4.6% 200 4.9% 166 4.8%
Average change, (2016-2025) 4.9% 4.1% 4.5%
Change, 2008-2016 -23% -26% -25%
Change, 2016-2025 -36% -32% -34%
Change, 2008-2025 -51% -50% -51%

Notes: Car, truck, overall targets shown are based on projected sales of vehicles by footprint, category (ultimate gCO,/mile
levels are determined by end-of-year sales); the original California GHG standards for model years 2009-2011 are based on
a different two-category system (PC/LDT1 and LDT2) than the car and truck system of the 2012-2016 federal standards and
proposed 2017-2025 standards; Difference of individual columns may not match due to rounding.

The already low CH4 and N,O standards will reflect the same stringency as the prior
GHG standards. The net result is that, like the current 2009-2016 California GHG
standards, the proposed 2017-2025 standards account for all major sources of vehicle
GHG emissions, including upstream emissions associated with vehicle fuels. In
addition, California is proposing to align its vehicle air conditioning system requirements
with federal requirements.

Maximum Feasible and Cost-Effective Technologies

Vehicle manufacturers need sufficient lead-time to implement new technologies across
their vehicle lines both from a feasibility and cost-effectiveness standpoint.
Manufacturers will be resource challenged over the next 15 years as they strive to
develop and implement technologies ranging from advanced gasoline and diesel
engines to electric and fuel cell vehicles, while at the same time lowering criteria
emissions of their combustion engines. The phase-in of the Advanced Clean Cars
program requirements recognizes this by providing manufacturers with significant lead-
time and considerable compliance flexibility.

Criteria Emissions

The technology for controlling vehicle emissions is well understood and manufacturers
have a wide range of emission control technologies available to achieve SULEV
emissions. Many of these technologies are already being used today on vehicles
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meeting LEV Il requirements and staff anticipates that with ongoing improvements to
the effectiveness of these technologies, particularly catalyst technology, manufacturers
will be able to meet the proposed LEV Il requirements. For some vehicles, specifically
the heavier vehicles with larger displacement engines, additional emission control
componentry such as secondary air and hydrocarbon adsorbers may be required to
achieve the proposed emission levels.

Greenhouse Gas Emissions

The proposed GHG standards are also predicated on many existing and emerging
technologies that increase engine and transmission efficiency, reduce vehicle energy
loads, improve auxiliary and accessory efficiency, and that recognize increasingly
electrified vehicle subsystems with hybrid and electric drivetrains. The previous
rulemakings (i.e., California’s 2009-2016 and federal 2012-2016 standards) established
an original technical basis for the proposed GHG standards. This rulemaking builds on
this existing technical foundation with new technical data and understanding of evolving
state-of-the-art engine, transmission, hybrid, and electric-drive technologies. As part of
this effort, and without conceding any of California’s separate authority, staff has been
working with the USEPA and the National Highway Transportation Safety Administration
(NHTSA) since early last year to develop a unified national GHG program for motor
vehicles beyond 2016 that will also meet California’s GHG goals.

Environmental Impacts

Criteria Emissions

Table ES-4, Table ES-5, and Table ES-6 provide the emission benefits for calendar
years 2023, 2025, and 2035 for reactive organic gas (ROG), oxides of nitrogen (NOXx),
and particulate matter (PM2.5) respectively. Emission benefits are nearly fully realized
in the 2035-2040 timeframe when most vehicles operating in the fleet are expected to
be compliant with the proposed Advanced Clean Car standards. By 2035 ROG
statewide emissions would be reduced by an additional 34 percent, NOx emissions by
an additional 37 percent, and PM2.5 emissions by 10 percent.

Table ES-4. Statewide and Regional Emission Benefits of the Advanced Clean Car
Program: Reactive Organic Gas (ROG)

Statewide ROG (tons/day
Adjusted Proposed
Ca:l(eer;(;lar Basejline with Regulzgtion with Benefits RF;?jruC:t?otn
Rebound Rebound
2023 189.6 182.9 6.6 3%
2025 175.5 164.4 11.1 6%
2035 141.1 93.6 47.4 34%
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Table ES-5. Statewide Emission Benefits of the Advanced Clean Car Program: Oxides of

Nitrogen (NOXx)

Statewide NOXx (tons/day)
Adjusted Proposed
Czil((zr;(:ar Basejline with Regﬁlation Benefits RZ%LCSH)I”
Rebound with Rebound
2023 201.3 185.6 15.7 8%
2025 183.6 161.2 22.4 12%
2035 136.8 86.4 50.4 37%

Table ES-6. Statewide and Regional Emission Benefits of the Advanced Clean Car

Program: Particulate Matter (PM2.5)

Statewide PM2.5 (tons/day)
Adjusted Proposed
Ca;l(ir;(:ar Basejline with Regﬁlation Benefits Rzzijcciirgn
Rebound with Rebound
2023 26.7 26.0 0.6 2%
2025 27.2 26.3 0.9 3%
2035 29.7 26.8 2.9 10%

Staff used EMFAC 2011 to estimate the environmental benefits of the Advanced Clean
Cars program. Staff's analysis concluded that because the operating costs of vehicles
meeting the GHG standards will decrease, vehicle use may increase. This effect is
known as the rebound effect. When rebound rates were included in the inventory, there
were negligibly (approximately one percent) fewer emission reductions compared to the
substantial overall emission reductions expected from the Advanced Clean Car
regulations package.

Greenhouse Gas Emissions

The Advanced Clean Cars program would provide major reductions in greenhouse gas
emissions. Table ES-7 shows the greenhouse gas emission benefits in 2020, 2025,
2035, and 2050. By 2025, CO, equivalent emissions would be reduced by almost 14
Million Metric Tons (MMT) per year, which is 12 percent from baseline levels. The
reduction increases in 2035 to 32 MMT/Year, a 27 percent reduction from baseline
levels. By 2050, the proposed regulation will reduce emissions by more than 42
MMT/Year, a reduction of 33 percent from baseline levels. Viewed cumulatively from
2017 through 2050, the proposed Advanced Clean Cars regulation would reduce
emissions by more than 870 MMT CO, Equivalent.
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Table ES-7. CO,-Equivalent (CO,e) Emission Benefits from Advanced Clean Car
Regulations

Statewide CO,e Emissions (Million Metric Tons / Year)
Ca;l((zr;(:ar Baégjltjnséevsith Reg er(ljapt(i)osr:a Svith Benefits Rzzijcciirgn
Rebound Rebound
2020 111.2 108.1 3.1 3%
2025 109.9 96.3 13.7 12%
2035 114.8 83.2 31.5 27%
2050 131.0 88.3 42.7 33%

Cost Effectiveness

Criteria Emissions

Staff based its cost-effectiveness analysis on the projected increase in vehicle price
assuming all new vehicles meet the SULEV emission standard in 2025. Based on the
2008 fleet, staff determined that the average incremental retail costs for light-duty LEV
[l vehicles in 2025 are as shown in Table ES-8.

Table ES-8. Incremental vehicle price increase for 2025 criteria pollutant standard
compliance

_ Iiiell hesefina Engine size _ Average _ Average
Vehicle e incremental incremental
certification : :
Category level 4-cyl | 6-cyl | 8-cyl price price
($/vehicle) ($/vehicle)
LEV $87 | $142 | $248 $130
PC/LDT1 | ULEV $50 $83 | $161 $68 $55
SULEV $0 $0 $0 $0
LEV $87 | $142 | $248 $159
LDT2 ULEV $50 $83 | $161 $111 $117
SULEV $0 $0 $0 $0

The analysis concluded that the average cost-effectiveness of light-duty vehicles
meeting the LEV Ill program exhaust requirements relative to the 2008 fleet is
approximately $4.00 per pound of NMOG + NOx reduced. Staff also concluded that,
since the proposed PM standards would be met by engine modifications during the
normal course of engine development, no incremental increase in vehicle price would
occur as a result. This cost estimate is likely conservative because the 2008 fleet
average emission requirement is less stringent than the 2010 fleet average emission
requirement when LEV Il is fully phased-in. In addition, the 2025 fleet is projected to
include a greater portion of downsized four and six cylinder engines that incur the lower
costs to meet SULEV emissions. Stationary source controls can range up to $10 per
pound of emissions reduced.
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Greenhouse Gas Emissions

Many of the technologies that reduce climate change emissions will also reduce the
operating costs of light-duty vehicles. Estimates of the average reduction in operating
cost of the new vehicles range from about 4 percent for MY2017 vehicles to over 25
percent for MY2025 vehicles. Based on these expected operating cost reductions and
projected gasoline prices, estimates of annual operating cost savings from 2015 through
2030 are provided in Table ES-9. As shown, for every dollar spent, the regulation could
save consumers about $3, for a cost-effectiveness in 2025 of $290 in savings per ton of
COze reduction. These savings include the expenditures on electricity and hydrogen
associated with operating the greater volume of ZEVs being proposed; in the absence
of the proposed ZEV requirements, the savings and cost effectiveness would be
greater. Overall, purchasers of new vehicles in 2017 and beyond would experience a
significant reduction in their operating cost as a result of the proposed regulation.

Table ES-9. Estimates of Total Annual Value of New Vehicle Operating Cost Savings for
Advanced Clean Cars (millions of 2009 Dollars)

Cumulative
Year Annualized Operati_ng Saving to
Incremental Cost Savings Cost Ratio
Cost
2015 $1 $0 0.0
2016 $4 $0 0.0
2017 $33 $228 7.0
2018 $100 $487 4.9
2019 $225 $915 4.1
2020 $392 $1,438 3.7
2021 $609 $2,092 3.4
2022 $868 $2,918 3.4
2023 $1,163 $3,751 3.2
2024 $1,495 $4,671 3.1
2025 $1,827 $5,755 3.1
2026 $2,153 $6,846 3.2
2027 $2,475 $7,843 3.2
2028 $2,796 $8,803 3.1
2029 $3,114 $9,709 3.1
2030 $3,430 $10,630 3.1

Note: Operating cost savings are weighted to include costs for electricity
and hydrogen for fueling zero-emission vehicles.

Economic Impacts

The greenhouse gas element of the Advanced Clean Cars program may impact several
sectors of the economy. The steps that manufacturers will need to take to comply with
the Advanced Clean Cars program are expected to result in price increases for new
vehicles, while also leading to reduced operating costs, resulting in both positive and
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negative impacts on California businesses and consumers. Any vehicle price increase
will be borne by purchasers and may negatively affect businesses. However, the
operating cost savings from the use of more efficient vehicles will positively impact
consumers and most businesses. Based on staff's analysis, the net effect of the
program on the economy is expected to be small but positive. Tables ES-10, ES-11,
and ES-12 below show that overall, the benefits to California’s economy increase over
time as cleaner, more efficient vehicles transition into the vehicle fleet.

Table ES-10. Economic Impacts of the Proposed Advanced Clean Cars (ACC)

Regulations on the California Economy in Fiscal Year 2020 (2009 dollars)

California Economy i ACC With ACC Difference gl
Regulations Regulations Total
Output (billions) $3,600 $3,602 $2 0.1
Personal Income (billions) $2,171 $2,172 $1 0.0
Employment (thousands) 17,913 17,919 6 0.0

Note: Difference of individual columns may not match due to rounding.

Table ES-11. Economic Impacts of the Proposed Advanced Clean Cars Regulations on
the California Economy in Fiscal Year 2025 (2009 dollars)

. Without ACC With ACC . % of
California Economy . . Difference
Regulations Regulations Total
Output (billion) $4,170 $4,178 $8 0.2
Personal Income (billion) $2,525 $2,528 $3 0.1
Employment (thousands) 18,966 18,987 21 0.1

Note: Difference of individual columns may not match due to rounding.

Table ES-12. Economic Impacts of the Proposed Advanced Clean Cars Regulations on
the California Economy in Fiscal Year 2030 (2009 dollars)

. Without ACC With ACC : % of
California Economy . . Difference
Regulations Regulations Total
Output (billions) $4,881 $4,895 $14 0.3
Personal Income (billions) $2,962 $2,968 $6 0.2
Employment (thousands) 20,179 20,216 37 0.2

Note: Difference of individual columns may not match due to rounding.
Impacts on Low Income and Minority Communities

ARB has made the consideration of environmental justice an integral part of its
activities. Accordingly, staff evaluated the economic effects of the Advanced Clean
Cars program on low-income households. For those households who purchase new
vehicles, the economic effects of the regulations would be no different than on any other
consumer. However, because residents in low-income communities tend to purchase
used vehicles at a higher rate than residents in middle and high income communities,
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staff evaluated the effects of the program on the used vehicle market and, more
specifically, on low-income households that purchase used vehicles.

Staff concluded that, while the Advanced Clean Cars program will cause vehicle prices
to increase, like other consumers, low-income consumers will see a significant reduction
in vehicle operating costs. The fuel savings from more efficient used vehicles far
outweigh the annualized cost of purchasing the vehicle (price increase spread over the
years of ownership). Therefore, while purchase prices for used cars will increase by a
small percentage of income, any increase in price will be more than offset by the
operating cost savings. Tables ES-13 and ES-14 below show that whether purchasing
new or 10-year-old used model year 2025 vehicles, the consumer will experience a net
monthly savings from the program.

Table ES-13. Potential Impact on Monthly Loan Payment and Operating Cost Savings for
New 2025 MY Vehicles (2009 dollars)

- Advanced Clean
Description
cars Program
Average Increase in New Vehicle Price $1,900
Increase in Monthly Loan Payment $35
Net Lifetime Savings $4,000
Monthly Operating Cost Savings $48
Net Monthly Savings $12
Payback Period (Years) 2.9

Note: Difference of individual columns may not match due to rounding.

Table ES-14. Potential Impact on Monthly Loan Payment and Operating Cost Savings for
Used 2025 Vehicles (2009 dollars)

Seseor Advanced Clean
Cars Program
Increase in Used 2025 MY Vehicle Price in 2035 $440
Increase in Monthly Loan Payment $14
Net Lifetime Savings $2,000
Monthly Operating Cost Savings $36
Net Monthly Savings $22
Payback Period (Years) 0.9

Public Process for LEV Il Criteria and Greenhouse Gas Regulation Development

To support development of the Advanced Clean Cars program, beginning in March
2010, ARB staff held five public workshops to engage stakeholders and obtain input on
the proposed regulations. These stakeholders primarily included representatives from
Original Equipment Manufacturers (OEMs) and vehicle component suppliers.
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These workshops were held at ARB offices in El Monte. The announcements and
materials for these workshops were posted on ARB’s website and distributed through a
list serve that included over 1,500 recipients. Each workshop attracted just over 50
attendees in person. Almost all of the meetings were either telecast, webcast or
available by teleconference. The dates and materials presented at the workshops are
available on ARB’s LEV Il website

at http://www.arb.ca.gov/msproag/levprog/leviii/leviii.htm.

ARB staff has also participated in dozens of individual meetings with vehicle
manufacturers and vehicle component suppliers to discuss the fiscal and technical
challenges presented by the proposed Advanced Clean Cars program. For the majority
of the meetings concerning GHG technologies staff participated jointly with USEPA and
NHTSA.

Vehicle Labeling Requirements

Starting in the Spring of 2010, ARB staff began working with USEPA and NHTSA on a
new national Fuel Economy Label. Such a label could be used in lieu of the California
Environmental Performance label that California has required for over a decade. As a
result, important California requirements are now addressed by the federal label. These
included:

e Adding the following statement to the label: “Vehicle emissions are a
significant cause of climate change and smog”

e Having a clear statement about upstream emissions and having a clear
place to find this information on a regional basis.

¢ Including all cars in the rating system rather than segregating by size or
class.

Because of this successful collaboration California is able to harmonize with the federal
labeling requirements.

On-Board Diagnostics Amendments

Staff is also proposing changes to the On-Board Diagnostics Il (OBD Il) regulations.
Staff was not scheduled to go to the Board this year to update the OBD Il regulation;
however, manufacturers recently approached ARB staff and requested regulation
changes that they indicated were needed immediately in order to ensure compliance
when they certify their 2013 model year vehicles. The proposed amendments to the
OBD Il regulation would include relaxation of a few requirements (e.g., delays to the
required start dates) in recognition of delays in technology development. Additionally,
manufacturers have requested that ARB staff propose clarifications to a few
requirements in the current OBD Il regulations, including those that address hybrid
vehicles. ARB staff has already discussed the proposed amendments with hybrid
manufacturers and have come to an agreement regarding these changes, which would
consist of only minor software changes.
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Other Considerations

Vehicle manufacturers have urged ARB to harmonize the requirements of LEV 11l with
the federal Tier 3 program currently under development, which is expected to be
finalized in mid-2012. While staff has worked with USEPA in an effort to align many of
the requirements of the two programs, some elements of the proposed LEV Il program
are expected to remain more stringent than the federal program in order to address
California’s unique air pollution problems. Nonetheless, staff believes that
manufacturers will be able to certify their vehicles to both California and federal
requirements when both programs are in effect.

Similarly, in response to an invitation by President Obama, ARB worked closely with
USEPA and NHTSA on the development of national GHG and fuel economy
requirements for 2017-2025. The footprint-indexed CO, standard target lines for 2017-
2025 were examined jointly by the three agencies in order to address the agencies’
regulatory requirements regarding technical feasibility and cost-effectiveness. While the
proposed CO,e standards for 2017-2025 reflect the same level of technical stringency
for conventional vehicles staff anticipates will be adopted by USEPA in their final
rulemaking, the GHG element of California’s Advanced Clean Cars program remains
distinctive from the federal program because of its focus on California’s long-term GHG
goals. By including specific ZEV requirements, the Advanced Clean Cars program lays
the foundation to transform California’s light-duty fleet by ensuring that ultra clean
vehicles meeting consumer expectations will be commercially available in the timeframe
needed to achieve critical GHG reductions by 2050.

Staff Recommendation

ARB staff recommends that the Board adopt the LEV Il regulation as proposed in

this Initial Statement of Reasons. The proposed regulation is intended to achieve

the maximum feasible and cost effective reduction of criteria and GHG emissions from
new motor vehicles.
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.  INTRODUCTION

Vehicle manufacturers have made remarkable progress in the last two decades in
achieving increasingly stringent emission requirements. Conventional vehicles meeting
ARB’s most stringent emission standards have achieved emission levels that seemed
impossible when the Low-Emission Vehicle (LEV) program was adopted in 1990.
However, despite significant progress in reducing criteria emissions from the vehicle
fleet, health-based State and federal ambient air quality standards continue to be
exceeded in regions throughout California.

To achieve the 1997 ozone standard by the attainment date in 2023, NOx emissions in
the greater Los Angeles region must be reduced by two thirds, even after considering all
of the control measures in place today. In the San Joaquin Valley, the 2007 State
Implementation Plan identified the need to reduce oxides of nitrogen emissions by 80
tons per day in 2023 through the use of long-term and advanced technology

strategies. To put this in context, this is equivalent to eliminating the NOx emissions
from all on-road vehicles operating in these regions. Furthermore, California’s growing
population and increasing use of motor vehicles will continue to exert upward pressure
on statewide emissions.

In addition, climate change continues to pose a serious threat to California. Global
warming is projected to have detrimental effects on some of California’s largest
industries (including agriculture and tourism), increase the strain on electricity supplies,
and contribute to unhealthy air. >** While significant reductions of vehicle greenhouse
gas (GHG) emissions will be achieved by existing requirements of the LEV program,
due to increasing vehicle population and vehicle miles traveled, continuing upward
pressure beyond 2016 exists for GHG emissions. Furthermore, if we are to address the
challenge presented by climate change, vehicle GHG emissions must be drastically
reduced beyond current requirements to reach our goal of an 80% reduction from 1990
levels by 2050.

A. OVERVIEW OF THE REGULATION

As the first in the nation to recognize the contribution of motor vehicles to environmental
pollution, California has traditionally been a leader in the development of pioneering
vehicle emission control programs. Continuing this tradition, and recognizing
interrelated technologies reducing both criteria and GHG pollutants, the proposed LEV
Il regulations build upon the existing LEV program and address both criteria and GHG
emissions as part of a whole program. The criteria element of LEV IlI calls for further
reductions in vehicle emissions by requiring the average emissions of new vehicles to
be equivalent to super-ultra-low emission (SULEV) levels by 2025. To place that in
context, SULEV emission levels represent a reduction from uncontrolled vehicle

2 CRNA, 2009. California Natural Resources Agency. 2009. “2009 California Climate Adaptation Strategy”

*uc Berkeley, 2008. University of California, Berkeley. November 2008. “California Climate Risk and Response”
* ARB 2009a. California Air Resources Board. May 11, 2009 Update. “Climate Change Scoping Plan”
http://www.arb.ca.gov/cc/scopingplan/document/scopingplandocument.htm
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emissions of greater than 99 percent. Phased-in from 2015-2025, the proposed criteria
pollutant emission program provides significant flexibility to manufacturers by providing:
1) an extended phase-in period for manufacturers to incorporate improved emission
control systems across their vehicle lines: 2) an array of emission standards to which
manufacturers may certify their vehicles, as long as their fleet average emissions meet
the declining fleet average requirement: and 3) combined non-methane organic gas
(NMOG) plus oxides of nitrogen (NOx) standards, which will enable manufacturers to
more cost-effectively tailor their emission control systems.

The GHG element of LEV Il essentially continues the LEV Il “Pavley” standards ARB
developed in 2003-2004 in response to AB 1493, and requires further reductions in
vehicle GHG emissions beyond 2016. Phased in from 2017-2025, LEV Il differs from
the fleet average GHG requirement of the Pavley standards in that it establishes a set of
footprint curves for each model year that sets target GHG emissions for each vehicle
model depending on its footprint (the area described by wheelbase times the average
track width of the vehicle). Similar to the criteria element of LEV Ill, manufacturers may
produce models that emit above the footprint curve as long as their emissions are offset
by models that emit below the footprint curve. In essence, the GHG requirements for
LEV Il are based on the sales weighted fleet average footprint of a manufacturer’s
model lines and will vary between manufacturers depending on their vehicle model mix.
Therefore, the GHG element of LEV Il will mirror the structure of planned federal GHG
requirements for motor vehicles.

B. ORGANIZATION OF THE REPORT

The report begins with a description of exhaust criteria emission requirements, including
the supplemental federal test procedure (SFTP), of the proposed LEV Il program
(section 11.A.). This section also includes a discussion of the technical feasibility of the
proposed standards and staff’'s analysis of the compliance costs for manufacturers.
Section I1.B continues with a discussion of the proposed evaporative emission
requirements and the technical feasibility and costs to achieve the requirements.
Section II.C discusses changes to California’s Environmental Performance labeling
requirements. Specifically discussed in this section is how staff worked with USEPA
and NHTSA to ensure that the new federal Fuel Economy and Environmental Label
meets California’s vehicle labeling requirements. California could thereby move to one
national vehicle labeling program to avoid confusion among consumers trying to
compare the environmental impacts of vehicles they are considering. Section Il
addresses the proposed greenhouse gas element of LEV llI, starting with a discussion
on climate change and its impact on California’s economic well-being, public health,
natural resources, and environment. The section then describes the proposed GHG
requirements for light-duty vehicles and the technology and costs to comply. Section IV
discusses changes being proposed to the specifications for California certification fuel
that are designed to reflect the composition of current and future in-use gasoline.
Section V includes discussion of the emission benefits of the criteria and GHG elements
of LEV lll, as well as discussions on fuel cycle emissions, health effects, and energy
cost and demand. Section VI summarizes the environmental analysis performed in
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response to requirements of the California Environmental Quality Act. Section VI
describes the economic impacts of the proposed regulations on California businesses,
State and local agencies, and individual consumers, while section VIl focuses on the
economic impact on minority and low-income communities. Section IX covers other
considerations such as the effect of consumer response on emissions and the state
economy, alternative approaches to assessing consumer response, effects on vehicle
miles traveled, manufacturer response to increases in vehicle prices, and the effect of
increased fuel prices.

[I.  CALIFORNIA'S LOW-EMISSION VEHICLE CRITERIA POLLUTANT EMISSION
REGULATIONS

A. PROPOSED AMENDMENTS TO CALIFORNIA’S LOW-EMISSION VEHICLE
EXHAUST EMISSION STANDARDS (LEV 1)

1. BACKGROUND

In 1999, California adopted the second phase of the Low-Emission Vehicle Program
(LEV). These amendments, known as LEV I, set more stringent fleet average non-
methane organic gas (NMOG) requirements for model years 2004-2010 for passenger
cars and light-duty trucks and established a new more stringent super ultra-low
emission vehicle (SULEV) standard. In addition, a partial zero-emission vehicle (PZEV)
category was established for vehicles meeting the SULEV emission standard that also
included extended 150,000-mile durability, zero fuel evaporative emissions, and
extended emission warranty requirements. PZEVs could be used to meet a portion of
the zero-emission vehicle requirement. The amendments also expanded the light-duty
truck category to include trucks and SUVs up to 8,500 Ibs. gross vehicle weight rating
(GVWR) and required these vehicles to meet the same emission standards as
passenger cars, and extended full useful life from 100,000 miles to 120,000 miles. The
LEV Il amendments also established more stringent emission standards for medium-
duty vehicles (MDVs) between 8,501-14,000 Ibs. GVW. Table II-A-1-1 below lists the
vehicle classes affected by the LEV program.

Table II-A-1-1. LEV Vehicle Classes

Vehicle Class Weight Range”
Passenger cars All weights
Light-duty truck 1 (LDT1) 0-3750 Ibs. LVW
Light-duty truck 2 (LDT2) 3751 lbs. LVW - 8,500 Ibs GVWR
Medium-duty vehicle 8,501-10,000 Ibs GVWR
10,001-14,000 Ibs GVWR

® There are several classifications for vehicles based on weight. Curb weight is defined as the actual weight of the
vehicle. Loaded vehicle weight (LVW) is defined as the curb weight plus 300 pounds. Gross vehicle weight rating
(GVWR) is the maximum designed loaded weight of the vehicle; this means curb weight of the vehicle plus full
payload.
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2. SUMMARY OF PROPOSED AMENDMENTS

In order to achieve further emission reductions from the light- and medium-duty fleet,
staff is proposing several amendments together that represent a significant
strengthening of the LEV program. The proposed amendments would:

e Reduce fleet average emissions of new light-duty vehicles to super-ultra-low-
emission vehicle (SULEV) levels by 2025, an approximate 75 percent
reduction;

e Replace separate NMOG and oxides of nitrogen (NOx) standards with
combined NMOG plus NOx standards;

e Establish additional emission standard categories to provide additional
options for compliance;

¢ Eliminate intermediate useful life (50,000 miles) standards;

e Increase full useful life durability requirements from 120,000 miles to 150,000
miles;

e Provide a backstop to help ensure continued production of super-ultra-low-
emission vehicles after PZEVs migrate from the Zero-Emission Vehicle
(ZEV) program to the LEV program in 2018. Without a backstop, beginning
in 2018, manufacturers would not need to produce SULEVs until 2023 in
order to meet the fleet average requirement;

e Establish more stringent emission requirements for medium-duty vehicles
(MDV);

e Require all MDVs between 8,501-10,000 Ibs, GVWR to certify on a chassis
dynamometer, which would greatly enhance the ability to perform in-use
compliance evaluation of these vehicles;

e Establish more stringent particulate matter (PM) standards for light- and
medium-duty vehicles;

e Establish more stringent evaporative emission standards for light-, medium-,
and heavy-duty vehicles;

e Establish more stringent supplemental federal test procedure (SFTP,
reflecting more aggressive driving) standards for light-duty vehicles and, for
the first time, require medium-duty vehicles to meet SFTP standards;

e Allow pooled fleet average NMOG plus NOx emissions from California and
the federal Clean Air Act Section 177 States that adopt the LEV Il program;
and

¢ Revise the Non-Methane Organic Gas Test Procedures.
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2.1. Proposed Federal Test Procedure Exhaust Emission Requirements

A complete description of the regulatory amendments is contained in the appendices; a
brief summary of each proposed amendment follows here.

2.1.1. Proposed NMOG Plus NOx SULEV Fleet Average Emission Requirement

As mentioned above, staff is proposing that the NMOG fleet average requirement be
replaced by a NMOG plus NOx fleet average requirement and be tightened down to
SULEV emission levels by 2025. This represents a reduction from the current fleet
average NMOG plus NOx emission requirement of approximately 75 percent. Table II-
A-2-1 below lists the proposed fleet average requirement for passenger cars, light-duty
trucks and medium-duty passenger vehicles (MDPV) for model years 2015-2025.

Table II-A-2-1. Fleet Average NMOG Plus NOx Exhaust Emission Requirements for Light-
Duty Vehicles (150,000 mile Durability Basis)

Fleet Average NMOG plus NOXx
Model Year (grams per mile)
All PCs; LDT1s LDT2s; MDPV
2015 0.100 0.119
2016 0.093 0.110
2017 0.086 0.101
2018 0.079 0.092
2019 0.072 0.083
2020 0.065 0.074
2021 0.058 0.065
2022 0.051 0.056
2023 0.044 0.047
2024 0.037 0.038
2025 0.030 0.030

Staff based the proposed SULEYV level fleet average emission requirement in part on
current certification data for vehicles meeting the PZEV emission standard. Vehicles
meeting this emission standard represent a significant portion of the new light-duty
vehicle fleet currently marketed in California, and certification in the passenger car (PC),
light-duty truck 1 (LDT1), and light-duty truck 2 (LDT2) categories confirms feasibility. In
addition, manufacturers have indicated that with the application of improved emission
control systems they will be able to achieve this emission level across their light-duty
fleet. To provide sufficient development time for manufacturers to incorporate improved
emission control systems across their fleet, staff is proposing an extended eleven year
phase-in from 2015-2025 to meet the SULEV fleet average requirement. This phase-in
is also consistent with a similar phase-in of greenhouse gas requirements (2017-2025),
also part of this rulemaking, and recognizes that the resources needed to
simultaneously comply with multiple requirements are not unlimited.
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2.1.2. Combined NMOG Plus NOx Emission Standards

Second, staff is proposing to combine the separate NMOG and NOx emission
standards into a single NMOG plus NOx standard. Table 1I-A-2-2 below includes the
proposed LEV Il NMOG plus NOx emission standard categories for PCs and LDTs.

Table lI-A-2-2. Exhaust Federal Test Procedure Emission Standards for New 2015 and
Subsequent Model Year LEV lll Passenger Cars and Light-Duty Trucks

LEV Il Exhaust Mass Emission Standards for New 2015 and Subsequent Model
Passenger Cars, Light-Duty Trucks, and Medium-Duty Passenger Vehicles
NMOG +
Durability Vehicle Oxides Carbon .
Vehicle Type Vehicle Emission of Monoxide Forz’?nalc/iriri\)yde Par(tu;::}li?tes
Basis (mi) | Category [ Nitrogen (g/mi) 9 9
(9/mi)
LEV160 0.160 3.4 4 0.003
All PCs;
LDTs 8500 Ibs. GVWR ULEV125 0.125 1.7 4 0.003
or less; and
MDPVs 150,000 ULEV70 0.070 1.7 4 0.003
Vehicles in this category ULEV50 0.050 1.7 4 0.003
are tested at their

loaded vehicle weight SULEV30 0.030 1.0 4 0.003
SULEV20 0.020 1.0 4 0.003

Staff recognizes that achieving SULEV emission levels across the light-duty fleet
presents a significant challenge to vehicle manufacturers and is therefore proposing
several modifications designed to provide significant compliance flexibility without
compromising needed emission reductions. First, as noted above, staff is proposing to
replace separate NMOG and NOx emission standards with a combined NMOG plus
NOx standard. These standards were combined in part because of the challenges
achieving SULEV emission levels for larger vehicles. Specifically, achieving the 10
mg/mi SULEV NMOG standard is more problematic for vehicles equipped with larger
displacement engines than achieving the 20 mg/mi SULEV NOXx standard. So, by
providing an opportunity to slightly exceed the existing 10 mg/mi NMOG standard, a
combined NMOG plus NOx standard would enable manufacturers to more cost-
effectively tailor their emission control syst