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Vehicle & Engine Standards
Direct regulation of performance G —\O l% @| \

= [ailpipe emissions

= Evaporative emissions Regulated Pollutants Regulated Sectors

B Fmissions warranty Carbon monoxide (CO) Aircraft
Particulate matter (PM) —eavy-duty vehicles
—ydrocarbons (HC) _ight-duty vehicles

Direct '”egU|atiOﬂ of deSign Oxides of nitrogen (NOx) _ocomotives

* Onboard Diagnostic System Vlotorcycles

(“check engine “ght”> Greenhouse gases <.GHGS> too, Varfne eng!r.]es .

but so far only for light- and Marine auxiliary engines

= No "defeat devices” to evade tests neavy-duty on-road vehicles Nonroad engines and equipment

m | abels, consumer disclosures Recreational engines and vehicles
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Comparison of Growth Areas and Emissions, 1980-2019 US EPA
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Flore than Halt of US NOx Emissions

NOx (oxides of nitrogen) in US NOx from mobile sources

2.2%

Light-duty on-road
Mobile Sources

0.2%

Stationary Sources
Heavy-duty on-road

US EPA, National Emission Inventory Air Pollutant US EPA, EPA Announces the “Clean Trucks Plan,”
Emission Trends EPA-420-F-21-057 (Aug. 2021)

WWW.epa.gov/air-emissions-inventories/air-pollutant-emissions-trends-data https://www.epa.gov/system/files/documents/2021-08/420f21057.pdf



Transportation is Largest GHG Source

2al0 Relative Contribution by Fuel Type HFCs, PFCs, SF26.8aor/|c:j NFs Subtotal
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U.S. Territories Commercial Residential Industrial Electric Power Transportation
GHG emissions from fossil fuel combustion in the US in 2019 Relative contribution
(fossil fuel combustion accounted for 92.4% of emissions) of GHGs to total US

emissions in 2019,
weighted by global

US EPA, Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2019, EPA-430-R-21-005 (April 2021) Warming thentia‘

https://www.epa.gov/sites/default/files/2021-04/documents/us-ghg-inventory-2021-main-text.pdf/Versionld=yu89kg10O2gP/54CdR8Qmyn4RRWchiodZ




[echnology-Forcing Statute

In the engine: After the engine:
- Meticulous management of combustion - Catalytic converter
- Exhaust gas recirculation - Diesel particulate filter
- Selective catalytic reduction system
Body: New propulsion
- Lighter materials - Electric
- Better aerodynamics - Hydrogen

Diesel Emissions Control System

PM and NOx near zero levels.

Exhaust gases leave engme [

o G

Particulates (PM) trapped in
diesel particulate filter

Reduced volume of emissions leaves tallpipe.]

Diesel Technology Forum



cPA Certification Program

“Certificate of Conformity”
" tvery model

" tvery model year

" Prescribed test cycles

= Extensive disclosures

= Corporate attestations

= COC covers only those

broducts which conform
to the certified

configuration

42 US.C. §§ 7525, 7541

EPA Action
EPA ponﬁvmatovy EPA Reviews EPA In-Use Surveillance Testing |
Testing, Random . Manufacturer Action
Final
and Targeted Manufacturer l
Application
EPA Reviews Initial EPA Issues Certificate of
Manufacturer v Conformity v v
3 | ' ] l » 1

Application YR Do 0 Miles 10,000 Miles 20,000 Miles 50,000 Miles 90,000 Miles 120,000 Miles

B LN I I i AN B
| | |

End of Useful Life

Manufacturer Prototype

Vehicle Emissions and Low-Mileage In-Use High-Mileage In-Use (per CAA)
Durability Testing Venfication Testing Verification Testing [Emission Levels
[Representative of Performed by Manufacturer Performed by Manufacturer Predicted Via Cerlifica-
Production] tion Durability Testing)

| |

US EPA




Nonroad Vehicles and Engines
42 US.C. § 7547

Basically, the same certification paradigm
and technology-forcing standards as for

‘on-road” vehicles and engines

gy



il Role for States s
0 42 US.C. §§ 7507, 7543 O—O

New motor vehicles:

Express preemption of state standards
Except California may set standards
that are at least as protective, with a
waiver from EPA

Waivers are for specific sectors and
model years of vehicles and engines
Other states can adopt California’s
standards (the "§ 1// states”)

o v EP A (DC Cir) (2022
challenge to waiver for CA GHG

Drograms)

el 5 4

dU

In-use motor vehicles:

Dress savings clause: states retain

thority to “control, regulate, or

restrict the use, operation, or

movement of registered or licensed

motor vehicles.”

" |nspection & Maintenance programs

(“smog check”)

m (alifornia's ‘truck and bus  rule
" Since US v. Volkswagen (2016-17),

environmental enforcement



Conventional Fuel Standards

Sulfur standards enable the use of
advanced catalysts on vehicles,
reducing ground-level ozone and
particulate matter

Air toxics standards, especially
benzene

Reid vapor pressure requirements
reduces evaporative emissions
Reformulated gasoline requirements
allow for cleaner combustion
Winter oxygenates required to

improve combustion in cold weather

42 US.C. § 7545

Lead Content in Gasoline and Average Blood Lead Levels
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Renewable ruel Standard Program
42 US.C. § 7545(0)

Market-based program by
which renewable fue

producers generate credits Mmarket where the
("RINs™) and petroleum

‘ , traded commoadity is
companies must acquire and ' ¥ Tt Y
retire RINs. ~ Pl e ~ NECESsary 8

EPA sets overall e ’@' ki //
volume requirements for H P comp\iance with
federal law

Multiple-billion dollar

various types of renewable
fuel based in part on lifecycle

GHG analysis.

Biofuels International



Congressional Volume Target for Renewable Fuel Lifecycle GHG Emissions

40 compared to 2005 petroleum baseline

Renewable Fuels

35

20%

Key
B Cellulosic (D-3)
Advanced (D-5)

B Biodiesel (D-4) Advanced & Biodiesel Fuels
" Renewable (D-6)

A
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GHG reductions *
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1 0 Cellulosic Fuels
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2008 2012 2017 2022 60%

GHG reductions *

US EPA, Overview for Renewable Fuel Standard,

https://www.epa.gov/renewable-fuel-standard-program/overview-renewable-fuel-standard



INVEN TORY OF ENFORCEABLE FEDERAL
GHG STANDARDS AND PROGRAMS



itle I, Clean Air Act, 42 USC §§ 7521 - 7590

Venhicles and Engines

Light-duty motor vehicles

(e.g., passengers cars and light trucks)
40 CFR Parts 19, 86, 600, 1066

- GHG standards for new motor vehicles;
stated in terms of grams/mile;
automakers must comply on a fleet-wide
basis using a production-weighted
average

- Since model year 2012

- In 2021, EPA proposed GHG emissions
standards for model years 2023 - 2026

V7

\

Heavy-duty motor vehicles/engines

(e.g., trucks and buses)
40 CFR Part 1036, 1065, 1066, 1068

- GHG standards for new vehicles/engines; stated
in terms of grams per brake horsepower-hour;
manufacturers must comply on a fleet-wide
basis using a production weighted average

- Since model year 2014

. Soon:

- lower NOx standard for model year 202/

- update of current G

G standards to capture

market shifts to zero-emission technologies.

- Then, tougher GHG standards as soon as

model year 2030



Clean Air Act section 211, 42 USC § /545; 40 CFR Part 80, subpart M

Renewable Fuel Standard (RFS) Program

Market-based program by

which renewable fue

producers generate credits
("RINs™) and petroleum

compar

retire R
volume

ies must acquire and
Ns. EPA sets overall
requirements for

various types of renewable
fuel based in part on lifecycle

GHG analysis.
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Biofuels International

Multiple-billion dollar
market where the
traded commaodity is
necessary for
compliance with
federal law



Stationary Sources

Methane from oil and gas Methane from landfills

Clean Air Act sections 111(b) and 111(d); 42 USC {§ 7411(b) and 40 CFR Part 60 subparts Cc, Cf, WWW, and XXX; 40 CFR Part 63
/411(d); 40 CFR Part 60 subparts OOOO, OO0O0a, OOOODb, subpart AAAA; and, as applicable, state and federal implementation
O0O0OCQOg¢; and, as applicable, state and federal implementation plans, new plans, new source review, prevention of significant deterioration, and
source review, prevention of significant deterioration, and Title V Title V permitting

e » Direct regulation of methane and

- Performance standards for new and
existing sources in the production,
processing, transmission, and storage

of natural gas. from landfills, which is about half

- |he oil and natural gas industry is the . |
| | methane, and destroy it or use it as
argest industrial source of methane £

other air pollutants from municipal
solid waste landfills.
- Operators must collect emissions

GHG Reporting Program

i CleanPowerPlan
- Requires reporting of GHG

information from about 8000 sources AEfordable Cl c Ryl



Fluorinated Chemicals

Hydrofluorocarbons (HFCs) Ozone-Depleting Substances (ODS)
American Innovation and Manufacturing Act of 2020, 40 CFR Part 84. Title VI of the Clean Air'Act, 42 UsC § 76 /oG
Enacted as section 103 in Division S, Innovation for the Environment, of the Consolidated Part 82; The Montreal Protocol on Substances that Deplete the
Appropriations Act, 2021 (Pub. L. 116-260). Ozone Layer

100% G :
-nforceable regulatory requirements to protect

-arth's ozone layer, including requirements for

B0% importing ODS, safe disposal, leak prevention
w phasing down production and consumption, maximizing :

reclamation and minimizing releases from equipment, and ®
facilitating the transition the next-generation technologies

through sector-based restrictions” » TTTIL 1"
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2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 . . .
US EPA, Protecting Our Climate by Reducing Use of HFCs,

https://www.epa.gov/climate-hfcs-reduction



