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* EPA last revised NOx standards for heavy-duty
trucks nearly 20 years ago

* We have an opportunity to modernize the
requirements to better reflect the capability of
available emissions control technologies

M OtivatiO n * EPA current emissions standards have lowered
overall NOx emissions, but have not resulted in
effective emission control under low-load

conditions (when trucks are at idle, moving slowly, or in
stop-and-go traffic)

* By addressing low-load operation, we can
improve NOx emission controls in cities and
in areas of high traffic, making a big
difference to communities




Impact of NOx Emissions from Heavy-Duty Diesel Vehicles

HDD NOx Contribution to Ambient PM2.5 in 2025

Projected annual average Secondary PM2.5 concentration{ug/m3) in 2025 Onroad heavy duty diesel
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https://doi.org/10.1016/j.atmosenv.2018.04.057

Heavy-Duty Diesel NOx Contribution to Ozone in 2025

Projected B h max Average Seasonal Ozone concentration(ppb) from NOx in 2025 Onroad heavy duty diesel
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State & Local Air Quality Agencies June 2016 Petition
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The Cleaner Trucks Initiative

* On November 13, 2018, EPA Administrator
Andrew Wheeler announced the “Cleaner
Trucks Initiative”éCTI) to address emissions
from new heavy-duty trucks and engines

* Our objective is to achieve lower NOx
emissions nationwide—
* Ensure real world emissions reductions

* Investigate options for improving current
certification and in-use testing requirements

* Pursue a national, harmonized program

* Focus on NOx, but take a broad look at other
heavy-duty engine emissions

* |dentify cost-effective means of ensuring
real-world compliance and explore
opportunities to streamline existing
requirements



Clean Air Act — Section 202(a) provides specific direction
to EPA for Highway Heavy-duty Engines & Vehicles

Set Standards for air pollutants & revise from time to time, must provide 3 years of
stability between standards

* Implement after lead-time necessary to develop and apply technology, must provide at
least 4 years

Standards applicable for the engine/vehicle useful life
* Give appropriate consideration to the cost of compliance

* Emission standards for HC, CO, NOx, PM must reflect the greatest degree of emission
reduction achievable through technology — considering lead time, cost, energy, & safety



Key Program Elements being Explored

Nationwide Emissions Reductions
* Work to closely align CARB and Federal long-term programs
* Continue technical coordination with CARB and industry

Ensure In-Use Emissions Reductions
* New in-use protocol that covers “all” in-use operation

 Conducting and contributing to multiple technology
demonstration programs

. F{_egulatory useful life and warranty that reflect current operating
ife

Streamline & Modernize Requirements
* Accelerated aging protocol for diesel aftertreatment systems
* Incentives for advanced technologies: o gram NOx

Effective EPA Compliance & Enforcement

* Utilize onboard data streams to identify emissions compliance
concerns early




CTI Rulemaking Timeframe and Current Status

* Targeting 2020 for a Notice of Proposed Rulemaking
» Comment period after the proposal, followed by Final Rulemaking

* Currently in the information-gathering stage
* Early outreach to stakeholders

 Continuing engagement and coordination with California Air Resources Board
(CARB) staff on technical work

* Assessing technical feasibility

* Evaluating the effectiveness of advanced technologies and compliance
strategies

* Developing cost, benefit, emissions inventory, air quality, and economic analyses
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CTI: Early EPA Stakeholder Engagement

(Not Comprehensive)
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CTIl: Ongoing Technical Assessment

(Not Comprehensive)

SOUTHWEST RESEARCH INSTITUTE

» Baseline HDD engine performance over

engine dyno test cycles

HDD cylinder deactivation
demonstration

HD gasoline baseline and advanced
technology demonstration

CALIFORNIA

AIR RESOURCES BOARD

Advanced technology demonstration
(Stage 1-3 HDD engines)

Low-load cycle development

NREL cost study

pesessmmmmntl. UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
EPA NATIONAL VEHICLE AND
_— Fuer EmissioNs LABORATORY

Evaluate baseline emissions (HDIUT)
HD gasoline assessment

Next generation engine and
aftertreatment demonstration

HDV chassis & PEMS testing

NO, sensor performance

Additional Stakeholder Data

Possible telematic data from a HD truck fleet

Truck & Engine
Manufacturers
Association™

»WVU activity and in-use
emissions study

» Possible NO, sensor
performance evaluation at
SwRI

I*I Environment and
Climate Change Canada

» HDV chassis & PEMS
testing

»NO, sensor performance




In-use Data
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Methods for Increasing Exhaust
Temperature

, . Turbine Out Temperature (°C) vs AFR
* Adding additional exhaust energy: . . .

* Add post-main fuel injection
* Exhaust fuel burner
* Electrically heated catalysts
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* Reduce air fuel ratio:
 Throttling
* Boost reduction (higher loads)
* Valve events
* EGR (up to a point- outliers are
high EGR points)
* Cylinder deactivation
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2014 Magee, “Exhaust Thermal Management Using Cylinder
Deactivation and Late Intake Valve Closing” 14



Technology Assessment @ EPA National Vehicle and
Fuel Emissions Laboratory, Ann Arbor
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CTI: Major Updates for HD Emissions Projections

New Data On...

HD Activity VMT &
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* Will not be a new release of MOVES - an update for the NPRM analysis

Benefits Calculations
(BenMAP)

Proposed Program
Benefit Cost Analysis
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Opportunities for Early Engagement

* Opportunities for communication

* Meetings with OTAQ staff to discuss updates on EPA work and share
your perspectives related to the rulemaking

* Information of interest to us

* Your perspectives (and analysis where available) on the role of heavy-
duty vehicle NOx emissions on air quality, or other environmental
challenges

* The research you are conducting on technologies that can be used to reduce
NOx from HD engines

 Data analysis techniques or sensor technology that could be use to assess in-use
emissions and that could be use for in-use compliance requirements
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Points of Contact in EPA's Office of
Transportation & Air Quality

* CTl Rulemaking Team Leads
 Christy Parsons, Parsons.Christy@epa.gov, 734-214-4243
* James Sanchez, Sanchez.James®@epa.gov,734-214-4439
* Jessica Brakora, Brakora.Jessica@epa.gov, 734-214-4936

* Brian Nelson, Director, Assessment & Standards Division’s Heavy-Duty
Onroad & Nonroad Center, Nelson.Brian@epa.gov, 734-214-4278

* Bill Charmley, Director, Assessment & Standards Division,
Charmley.William@epa.gov, 734-214-4466
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