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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

• EPA current emissions standards have lowered overall NOx emissions, but 
have not resulted in effective emission control under low-load conditions (e.g. 
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





Data from 93 vehicles; all engines certified 
to 0.2 g/bhp-h in pre-production lab tests

Data from 5 vehicles; all engines passed 
in-use testing standard of 0.3 g/bhp-h for 
conditions outlined in the test procedure

Greatest potential for 
NOx reductions in low 
speed operation

Emissions highest in the 
speed ranges with the lowest 
aftertreatment temperatures



Some elevated NOx emissions 
occur during transition from 
low-load to high-load 

Keep aftertreatment hot in all 
conditions to reduce emissions 
breakthrough



HDD NOx Contribution to Ambient PM2.5 in 2025

* Zawacki, et al. https://doi.org/10.1016/j.atmosenv.2018.04.057

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


* Zawacki, et al. https://doi.org/10.1016/j.atmosenv.2018.04.057

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








Current
One standard applies to narrow range of 
highway-focused operation

Current
0.2 g/hp-h for highway and city drive cycles

Program Integrity Requirements 
• Lengthen useful life
• Lengthen emissions warranty

In-Use Requirements
(Real-world testing)

Engine Certification 
(Laboratory-based testing)

Begin Regulatory 
Useful Life, 0 miles

End of Regulatory 
Useful Life, 435k miles

Actual Engine 
Operating Life, 900k+ miles

Engine Design & Build In-Use Operation

Future
Evaluating separate standards for 3 broader 
ranges of operation: idle, low load, and 
mid-to-high load

Future
Reduction for city and highway drive cycles
Evaluating CARB’s low-load cycle





Evaluating performance of next generation 
aftertreatment configurations and formulations

Investigating strategies to improve 
HD gasoline catalyst performance

Exploring cylinder 
deactivation to increase 

diesel exhaust 
temperatures without 
raising CO2 emissions Cylinder Deactivation (Eaton)



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
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New Data On…
HD Activity             VMT & 

Vehicle Populations

Glider Vehicles
HD Emission Rates

Updated
for CTI*

Developing new 
data on—

Emissions Inventories

Full Air Quality 
Analysis (CMAQ)

Benefits Calculations 
(BenMAP)

Proposed Program 
Benefit-Cost Analysis

Gliders
Non-gliders

* Will not be a new release of MOVES – an update for the CTI analysis only



State, Local, Tribal Governments 
& Air Associations

User Community

OEMs

Clean Air & Env. NGOs

Suppliers
& Labor





Parsons.Christy@epa.gov
Sanchez.James@epa.gov
Brakora.Jessica@epa.gov

Nelson.Brian@epa.gov

Sargeant.Kathryn@epa.gov

Charmley.William@epa.gov
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