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Motivation

• 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

• EPA current emissions standards have lowered 
overall NOx emissions, but have not resulted in 
effective emission control under low-load 
conditions
• By addressing low-load operation, we can improve 

NOx emission controls in cities and in areas of high 
traffic
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* Zawacki, et al. https://doi.org/10.1016/j.atmosenv.2018.04.057

https://doi.org/10.1016/j.atmosenv.2018.04.057






Clean Air Act –
Section 202(a) 

provides specific 
direction to EPA 

for Highway 
Heavy-duty 

Engines & Vehicles

• Set emission standards for HC, CO, NOx, and PM

• Revise standards from time to time

• Reflect the greatest degree of emission reduction 
achievable through technology – considering lead 
time, cost, energy, & safety

• Standards applicable for the engine/vehicle useful life

• Give appropriate consideration to the cost of 
compliance
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CTI 
Rulemaking 

Timeframe 
& 

Current 
Status

• Targeting 2020 for a Notice of Proposed 
Rulemaking (NPRM)
• 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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User Community

Clean Air & Env. NGOs

OEMs
State/Local/Tribal Governments 

& Air Associations

Suppliers & Labor

Federal Agencies & 
International Governments 

Vehicle Technologies Office



➢WVU activity and in-use 
emissions study

➢Possible NOx sensor 
performance evaluation at 
SwRI

@

➢ Evaluate baseline emissions (HDIUT)

➢ HD gasoline assessment

➢ Next generation engine and 
aftertreatment demonstration

➢ HDV chassis & PEMS testing

➢ NOx sensor performance

➢ Advanced technology demonstration 
(Stage 1-3 HDD engines)

➢ Low-load cycle development

➢ NREL cost study

@

➢ Baseline HDD engine performance over 
engine dyno test cycles

➢ HDD cylinder deactivation 
demonstration

➢ HD gasoline baseline and advanced 
technology demonstration

➢HDV chassis & PEMS 
testing

➢NOx sensor performance

Additional Stakeholder Data

➢ Possible telematic data from a HD truck fleet
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New Data On…

HD Activity             VMT & 

Vehicle Populations

Glider Vehicles

HD Emission Rates
Updated

for NPRM*

NPRM

Emissions Inventories

Full Air Quality 

Analysis (CMAQ)

Benefits Calculations 

(BenMAP)

Proposed Program 

Benefit Cost Analysis

Gliders
Non-gliders

* For internal regulatory purposes only
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