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Introduction 

The Truck and Engine Manufacturers Association (“EMA”) appreciates the opportunity to 

comment on the proposed rule that the United States Environmental Protection Agency (“EPA” or 

the “Agency”) published on July 14, 2026, entitled, “Amendments and Nonconformance Penalties 

for Model Year 2027 and Later Heavy-Duty Highway Engines and Amendments to Inducement 

Provisions for SCR-Equipped Engines” (the “Low-NOX Amendments”). (91 Fed. Reg. 43154-

43297, July 14, 2026.) The proposed Low-NOX Amendments seek to revise and simplify certain 

requirements that the Agency previously established in connection with the low-NOX standards 

that EPA adopted in 2023 for heavy-duty on-highway (“HDOH”) motor vehicles and engines (the 

“2023 Final Rule”). (See “Control of Air Pollution from New Motor Vehicles: Heavy-Duty Engine 

and Vehicle Standards,” 88 Fed. Reg. 4296, January 24, 2023.)  

EMA is the nonprofit trade association that represents the interests of the world’s leading 

manufacturers of medium-duty and heavy-duty on-highway vehicles and engines. EMA also 

represents the world’s leading manufacturers of medium-duty and heavy-duty nonroad engines 

and equipment, products that also will be impacted by the proposed Low-NOX Amendments. 

EMA member companies design and produce the medium-duty and heavy-duty trucks and 

equipment that service commercial ports, haul and deliver freight, move agricultural and 

manufactured goods to market, build infrastructure, extract natural resources, and otherwise power 

vital sectors of the American economy. EMA regularly represents the interests of its members in 

connection with EPA rulemakings, and was actively involved with the Agency in developing and 

commenting extensively on the 2023 Final Rule. (See EMA Comments, submitted to the docket 

on May 13, 2022.) EMA has been similarly engaged in working with the Agency to develop the 

necessary amendments to the 2023 Final Rule. 

EMA acknowledges the time and effort that the Agency has taken to listen to the concerns 

of truck, equipment and engine manufacturers, new truck and equipment dealers, owners and 

operators, and numerous other stakeholders regarding the difficulties and costs associated with the 

full implementation of the 2023 Final Rule. We also appreciate the care that the Agency has taken 

to modify the Rule’s emissions warranty and useful life requirements to help ensure a more cost-

effective implementation of the underlying low-NOX standards.  
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That said, EMA has a number of specific comments and recommendations aimed at making 

the necessary Low-NOX Amendments even more cost-effective and impactful. Those 

recommendations and comments are discussed below, and will be further explained and 

supplemented in the detailed written comments that EMA’s individual members will be submitting.  

Summary of EMA’s Comments and Recommendations 

Since EPA finalized the 2023 Rule, manufacturers have been developing the engine and 

vehicle technologies needed to comply with the low-NOX standards that take effect starting on 

January 1, 2027. Considering the limited number of months between now and then, it is critically 

important that EPA finalize the cost-saving changes to the warranty and useful life requirements 

as soon as possible to help manufacturers in their efforts to meet the new standards in a more cost-

effective way, and with emissions-compliant products that fleet operators can afford to buy and 

operate.   

The modifications to the emissions warranty and useful life provisions will make the 2023 

Final Rule more implementable for manufacturers and more cost-effective for trucking fleets and 

other heavy-duty diesel vehicle and equipment operators.  More specifically, the proposal to retain 

the current emission warranty periods will allow up-front reductions in product costs.  The 

proposed deferral of the longer useful life periods similarly will enable more effective and robust 

technology development and lower costs. And the proposed clarifications and corrections to many 

of the other compliance provisions will provide manufacturers with enhanced regulatory clarity.   

Over the past year, EMA has assisted EPA in developing guidance that reduces the severity 

of the 2023 Rule’s specified engine “derates” when selective catalytic reduction (“SCR”) systems 

malfunction or operate with insufficient diesel exhaust fluid (“DEF”).  Importantly, SCR 

technology is the only emissions control technology that can feasibly meet EPA’s stringent heavy-

duty low-NOX standards.  SCR is highly effective at reducing NOX, enabling manufacturers to 

optimize combustion to increase engine performance and reduce fuel consumption.  To promote 

the chemical reactions across the SCR catalyst that reduce smog-forming NOX into harmless 

nitrogen and water, DEF must be injected into the exhaust stream.  Therefore, an adequate supply 

of DEF must be onboard the vehicle or nonroad equipment to ensure that the SCR system can 

continue reducing NOX emissions, while maintaining engine reliability and fuel efficiency.   

Replenishing the onboard DEF supply requires the involvement of the operator.  To induce 

the operator to refill the DEF tank, EPA currently requires notifications and warnings, and 

ultimately engine performance derates and vehicle speed reductions. The proposed Low-NOX 

Amendments build off of the Agency’s guidance documents to enhance SCR operational 

efficiency, while at the same time reducing the negative impacts on operators that can result from 

too-severe DEF inducements.  

EMA appreciates that EPA is mitigating the derate impacts on truck and equipment 

operators in a way that can still ensure that operators maintain the onboard DEF supply necessary 

for engine efficiency and long-term engine component health. That said, given the very real 

difference between the domestically oriented HDOH market, and the globally oriented market for 

nonroad engines and equipment, EMA is recommending a different approach for implementation 
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of the nonroad sector’s DEF inducements, an approach that better ensures global alignment on the 

relevant SCR-related issues.  

Additionally, to ensure that EPA’s relaxed inducements are implementable and deliver the 

benefits the Agency envisions, EPA must relieve manufacturers from potential liability for in-use 

emissions caused by improper maintenance of the DEF system in two important ways.   First, EPA 

should not hold manufacturers liable under the adjustable parameters provisions for NOX 

compliance with respect to engines operating on DEF with urea concentrations in the “gap” 

between “industry-spec” DEF, with urea concentrations of 32.5%, and EPA’s proposed reduced 

inducement-trigger for urea quality, which the Agency aims to set at urea concentrations of 20%. 

We propose an amendment to section 1068.50 to address that very real concern.  

Second, EPA should not require manufacturers to accept in-use test results from a recruited 

vehicle that, unbeknownst to the manufacturer, is operating on DEF that does not meet industry 

specifications. Without that additional relief, manufacturers would again face undue risk of failing 

an in-use test assessment on otherwise fully compliant engines due to an issue completely outside 

manufacturers’ control. More specifically, without that necessary relief from liability, 

manufacturers could face enhanced risks for excess in-use NOX emissions that could result from 

operators’ use of DEF with non-spec DEF all the way down to 20% urea concentrations. That 

expanded liability would be beyond manufacturers’ control, and could prevent them from 

successfully implementing EPA’s proposed relaxation of SCR-related inducements.  

In submitting the more detailed comments that follow, EMA’s aim is to assist EPA in 

finalizing Low-NOX Amendments that are workable and quickly implementable for engine and 

vehicle manufacturers, and that enable manufacturers to provide the products that their customers 

need to fulfil their important roles in moving and driving the nation’s economy.  To that end, and, 

to provide the needed regulatory certainty as soon as possible, we urge EPA to expedite the final 

rule, so manufacturers have time to incorporate the important cost-saving amendments into their 

2027 model year (“MY”) product offerings. 

The Agency’s Proposed Establishment of Non-Conformance  

Penalties and Additional NOX Credit Flexibilities 

A significant component of the Agency’s proposal is the establishment of non-conformance 

penalties (“NCPs”) for heavy-duty engine families starting on January 1, 2027. NCPs are provided 

for under section 206(g) of the federal Clean Air Act (“CAA”), and, where warranted, must be set 

at a level that “shall remove any competitive disadvantage to manufacturers whose engines or 

vehicles achieve the required degree of emissions reduction.” (42 U.S.C. § 7525(g)(3).) 

Because competitive issues among manufacturers are a core element of any assessment of 

the need for and level of NCPs, individual manufacturers are in a far better position than EMA to 

comment on the competitive and marketplace issues that could be caused by the proposed NCPs. 

Indeed, manufacturer comments may well involve the need to share confidential business 

information. Accordingly, EMA will defer to individual member companies to comment on this 

important issue.  
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Similarly, the Agency’s proposals to expand the availability and use of existing and future 

NOX credits raise a number of potential competitive issues as well. Depending on the number and 

range of NOX credits that differing manufacturers may have accumulated, differing product 

planning and regulatory compliance advantages may result that could impact the availability of 

products in various segments of the new truck and engine market. Accordingly, since EMA is not 

in a position to comment on those types of competitive credit-related issues, we will also defer to 

EMA’s individual members to provide feedback to the Agency on this issue.  

Comments on EPA’s Proposed HDOH SCR Inducement Requirements 

 EMA’s comments on the Agency’s proposals regarding the changes to SCR inducements 

for HDOH engines and vehicles differ from EMA’s comments on the proposed provisions for 

nonroad diesel engines, discussed below. There are a number of important reasons behind that 

difference.   

 EMA member companies design and manufacture HDOH engines and vehicles for the U.S. 

commercial vehicle market.  HDOH engines and vehicles are used in a wide variety of commercial 

applications including, but not limited to, interstate trucks, regional freight shipping, intracity 

pickup and delivery, parcel delivery, refuse hauling, construction, emergency services, and student 

transportation.  Compared to the nonroad engine and equipment manufacturing sector, the HDOH 

sector includes a relatively small number of engine manufacturers, and far fewer commercial 

vehicle manufacturers than the large number of wide-ranging and highly specialized nonroad 

equipment manufacturers.  While HDOH manufacturers customize their vehicles to suit a wide 

variety of trucking business needs, those on-highway applications are not nearly as numerous and 

diverse as the nonroad sector.  Additionally, unlike the nonroad engine sector that is optimized to 

sell products globally, the North American commercial vehicle market is relatively homogenous 

and involves relatively few exports out of, or imports into, the continent.   

 EMA HDOH member companies and their suppliers began the development of SCR 

technologies for the U.S. HDOH market in early 2000’s to meet EPA’s stringent NOX standards 

that applied to MY 2010 and later HDOH engines.  As noted above, by forcing chemical reactions 

across a catalyst in the exhaust system, SCR technology is able to reduce smog-forming NOX in 

diesel exhaust by converting it into harmless nitrogen and water.  Manufacturers have been able to 

develop SCR systems with such high conversion efficiencies that the technology enables the 

optimization of engine combustion to dramatically reduce emissions while also increasing fuel 

efficiency.   

 SCR systems require DEF, a chemical reductant, to enable the chemical reactions that 

reduce NOX emissions.  A typical HDOH engine uses more than five gallons of DEF for every 100 

gallons of diesel fuel consumed.   Therefore, an adequate supply of DEF must be onboard the 

vehicle to ensure that the SCR systems can continue reducing NOX emissions.  Without DEF, the 

NOX emissions at the tailpipe will increase significantly.   

 Since 2010, a span of more than 15 years, ever-increasing numbers of commercial vehicles 

utilizing SCR systems are being deployed, and each one requires DEF replenishment at intervals 

typically coinciding with every diesel-fuel refill.  Accordingly, DEF is available nearly everywhere 

a commercial vehicle driver may purchase fuel.  Nearly all truck stops and diesel fueling stations 
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carry DEF, usually adjacent to the diesel fuel pumps, and portable containers of DEF can be 

purchased at most automotive parts stores.  Moreover, incidences of commercial vehicles receiving 

poor quality DEF from one of those retailers is very rare.  As EPA has recognized, high quality 

DEF has become ubiquitous where commercial vehicles are refueled.   

 Replenishing the DEF supply onboard a commercial vehicle requires the involvement of 

the driver.  Accordingly, since 2010 when SCR was first deployed in HDOH applications in the 

U.S., EPA’s regulations have required manufacturers to provide clear operator warnings before the 

onboard DEF tank is empty.  EPA also has required manufacturers to include controls that reduce 

vehicle speed if the operator ignores the warnings and does not replenish the DEF supply.  Until 

recently, EPA required manufacturers to reduce the maximum vehicle speed to just five mph within 

four hours of the DEF tank becoming empty (only after the vehicle is parked).  Those 

uncompromising requirements led to highly undesirable outcomes, such as commercial vehicles 

being stranded on the side of the road for lack of DEF, and, in some cases, due to failed sensors or 

other SCR systems faults that triggered the vehicle shutdown.   

 The important guidance that EPA released on August 11, 2025, (Revised Guidance for Light 

Duty Vehicles, Heavy-Duty Diesel Engines, and Nonroad Compression-Ignition (CI) Engines 

Using Selective Catalyst Reduction (SCR) Technologies (IACD-2025-10)) (the “August 

Guidance”), relaxed manufacturers’ SCR inducement requirements.  The August Guidance allows 

HDOH manufacturers to deploy more gradual SCR inducements that start with a 15% reduction 

in engine torque within ten hours after the DEF tank is empty.  Ultimately, the manufacturer must 

limit vehicle speed to 25 mph within 160 hours of the DEF tank becoming empty.  EMA and its 

member companies provided data and other technical input to help make the new Guidance 

workable and implementable, all to the significant benefit of vehicle owners and operators.  

Currently, EMA member companies are making new engine programming that is consistent with 

the August Guidance available for retrofitting in-use HDOH engines.   

 On March 26, 2026, EPA released another guidance document titled DEF Quality 

Monitoring Using Alternative Sensor Technologies (IACD-2026-05).  Like the August Guidance, 

EMA and its members provided technical input to EPA to help make the Guidance workable and 

implementable, again to address the legitimate concerns of vehicle owners and operators.   

 We applaud EPA for responding to commercial vehicle and equipment operators who have 

complained about the real-world impacts of the previous overly-stringent SCR inducement 

requirements.  The recent Guidance allows manufacturers to significantly reduce the negative 

impacts of SCR inducements. To that same end, EMA and its members will work with EPA toward 

the implementation of the substitute visual/audible alerts that EPA ultimately finalizes through this 

rulemaking.  

 Regarding the applicability of additional guidance for in-use engines and vehicles, we 

believe that the existing August Guidance is sufficient.  Manufacturers are in the process of making 

Guidance-compliant engine programming available for retrofitting in-use HDOH engines.  That 

said, and as explained further below, the proposed audible alerts are not well-suited for retrofitting 

due to the complexity of the hardware and software upgrades needed.   
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 EMA has a number of specific recommendations to improve the proposed new SCR 

inducement requirements in 40 C.F.R. sections 86.1810, 86.1844, 1036.111, 1036.115, and 

1036.560.  Those recommendations are detailed in the attached Appendix “A,” titled 

“Recommended Revisions to Part 1036 (and related provisions of Part 86).”  Notably, those 

recommended regulatory revisions include the following: 

Adjustable Parameters 

EPA has requested comment on its approach to the treatment of SCR inducements and 

associated requirements as they relate to the adjustable parameter provisions of section 1068.50.  

EPA’s Preamble discussion includes, with respect to the requirements to detect poor quality DEF, 

the following: 

  

Resetting the threshold value for triggering a fault condition based on DEF 

quality shifts the purpose of the fault detection from the original approach of 

ensuring control relative to DEF quality as an adjustable parameter to instead 

ensuring that tampering has not occurred. 

EMA is concerned that the provisions of section 1036.115(f)(3) do not adequately reflect the “shift 

of purpose” EPA described in the Preamble. 

EPA’s proposal to reduce the costs and limit the inconvenience arising from SCR systems 

is, in part, centered around the relaxation of the requirements for manufacturers to trigger 

inducements when degraded DEF quality is detected. EPA intends for that approach to lead to 

fewer “nuisance” fault codes for operators who are maintaining the DEF systems adequately. 

However, if EPA’s intent is truly to reduce the adverse operational impacts of SCR systems 

by relaxing the requirements for DEF quality detection (e.g., through setting a DEF-quality 

detection threshold at a urea concentration of 20%), the Agency also will need to similarly relax 

the current strictures that hold manufacturers responsible for in-use emissions compliance under 

all non-detected conditions of DEF-quality degradation.  

To address this important issue, EPA’s final rule should make it clear that if a manufacturer 

meets the new SCR inducement requirements set forth in section 1036.111, DEF-quality (and DEF 

supply) will not be treated or enforced as adjustable parameters under those circumstances. That 

necessary regulatory revision is included in the attached Appendix “A.” For the same reasons, the 

same provision should be added to the relevant Part 1039 provisions applicable to nonroad engines 

and equipment. 

Significant in that regard, EPA’s August Guidance already provides the type of relief that 

EMA is requesting. In particular, the Guidance provides, in a section applicable to both the HDOH 

and nonroad sectors, that “[c]hanges made to SCR inducement systems consistent with agency 

guidance are approved as meeting EPA’s adjustable parameter requirements.” In other words, 

relaxed inducements that meet EPA’s requirements will not face enforcement liability under the 

Agency’s adjustable parameter regulations. EPA should codify that guidance, as EMA spells out 

in Appendix “A.” 
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There is an additional regulatory change that the Agency will need to make to protect 

manufacturers from any unintended expansion of in-use (or production testing by EPA) liability 

for higher NOX emissions that may occur in the “gap” discussed above at page 3. More specifically, 

and as noted, reducing the SCR DEF-quality inducement threshold down to 20% urea 

concentrations—well below manufacturers’ current clear specifications requiring the use of DEF 

with urea concentrations of 32.5%—would leave manufacturers facing in-use testing liability for 

any non-compliant NOX levels that might be measured from vehicles operating on low-quality 

DEF (now without the prior DEF-quality compliance assurances that the previously-allowed 

inducements provided). 

There is a ready solution to this otherwise unintended and unfair expansion of 

manufacturers’ potential emissions-compliance liability. As EPA detailed in the Preamble to the 

Low-NOX Amendments, DEF meeting manufacturers’ specifications is widely available at 

commercial outlets across the country and, as a result, it is presumed to be highly unlikely that 

operators will end up using non-spec DEF. To protect manufacturers against any unintended 

potential change to the current prevailing use of high-quality DEF, EPA should add a new 

subparagraph to section 1068.50(h). 

Specifically, section 1068.50(h)—the paragraph generally pertaining to adjustable 

parameters, including operating parameters, such as DEF—allows EPA to set “excluded ranges” 

from the range of “allowable adjustable ranges” when it is unlikely that operations in certain 

“subranges” will occur, as is currently the case with respect to DEF quality at urea concentrations 

less than 32.5%. Importantly, when EPA deems such a subrange as an “excluded range,” engines 

and equipment “are not required to meet the emissions standards for operation in the excluded 

range.” 

That provision is directly applicable here, since, as noted, EPA has made a record that the 

range of urea quality in readily-available DEF is unlikely to vary below urea concentrations less 

than 32.5%. Given that, EPA should set an excluded range for DEF quality at urea concentrations 

less than 32.5%, which will cover the potential in-use liability “gap” at issue, thereby eliminating 

any unintended expansion of in-use liability that manufacturers could no longer adequately protect 

against through the use of previously authorized DEF-quality inducements. 

To that end, a new subparagraph (3) should be added to section 1068.50(h), as follows: 

“For DEF quality, the excluded range is urea concentrations less than 32.5%.”  

Cold Weather Provisions 

 DEF freezes at 12° F (-11° C).  Commercial vehicles often operate in Northern climates, 

including Alaska, where ambient temperatures often remain below the freezing point of DEF.  

Accordingly, manufacturers will continue to provide DEF-warming systems to minimize the 

occurrence of DEF freezing.   

We support EPA’s proposal to codify procedures for certifying compliance with the freeze-

protection requirement (see proposed section 1036.560, DEF Thawing Procedure).  Included in 

Appendix “A” are recommended changes to the text for proposed section 1036.560.  The 

recommended changes provide manufacturers the option to test the relevant hardware systems, 
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instead of undertaking the higher burden of testing a complete vehicle.  Appendix “A” also 

includes additional changes to make the test procedure more workable and implementable.   

 We also support the proposed amendment to allow manufacturers to suspend SCR 

inducements during very cold ambient conditions.  We believe the provision in section 

1036.111(c)(2) is appropriate.  In Appendix “A” we include recommended changes to make the 

provision more workable and implementable, including allowing manufacturers to propose 

alternative ambient temperature thresholds based on specific engine, aftertreatment, and/or 

operational characteristics.   

Equipment Protection Derates 

 Throughout the Preamble to the proposed Low-NOX Amendments, EPA acknowledges that 

diesel engines are programmed to derate to prevent damage.  Such derates are commonly deployed, 

for example, when engine oil pressure drops to critical levels, coolant overheats, or diesel 

particulate filters become too heavily loaded with soot.  If those conditions persist after warning 

the driver, the engine will derate to prevent degradation or damage to engine or aftertreatment 

components.  The DEF-delivery components of most SCR systems are designed to have a near-

constant flow of DEF.  Some of those components, such as the DEF dosing valve, operate in the 

high-temperature exhaust stream, and the regular flow of DEF protects those components from 

damage.  Since a lack of DEF may, over time, degrade certain aftertreatment components, we 

support the proposed language in section 1036.111(d) that permits manufacturers to derate engine 

performance to protect engine and aftertreatment components.  To make the provision consistent 

with longstanding regulatory requirements, we recommend that it reference section 

1036.115(h)(2), which allows auxiliary emission control devices that prevent engine damage.  That 

recommendation is reflected in the specific revisions we propose in Appendix “A.” 

Transition Provisions 

EMA supports the availability of alternative SCR inducement strategies during the 

transition period over which manufacturers develop the software necessary to implement the 

visible/audible alert-based inducements that the Agency has proposed.  Basing the inducement 

requirements on the 2023 Final Rule requirements during the transition period is appropriate and 

workable.  To make those transition-period inducement strategies more consistent with the spirit 

of the August Guidance, however, EMA recommends providing manufacturers the option of 

delaying the onset of all speed-limiting inducements steps by up to 10 hours.  That 

recommendation is reflected in the specific revisions we propose in Appendix “A” to these 

comments. 

Audible and visual alerts in a commercial vehicle must be carefully designed to deliver the 

necessary message to the driver, but without confusing or distracting them.  Successful human 

factors engineering takes time, usually by testing designs with actual drivers in real-world 

operating environments.  That iterative process of designing, testing, and redesigning can take 

multiple years to complete properly.  Moreover, the process often includes some benchmarking of 

competitor designs to move toward harmonization, so drivers experience similar audible and visual 

alerts when they switch from one commercial vehicle to another.  Importantly, the iterative design 

process, along with comparison of competitor designs, leads to improved understanding by drivers 
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and thus more effective alerts.  More fundamentally, the integration of new software controls to 

implement audible alerts in place of today’s inducement derates requires engineering, verification, 

and quality-controlled industrialization time that cannot be completed in less than four years. 

 Considering the above time-intensive design needs, it is vitally important that EPA allow 

manufacturers to apply the transition provisions in section 1036.111(f) through the end of MY 

2030.  Doing so would provide the needed time for manufacturers to refine the designs of visual 

and audible alerts to optimize the user experience, and would be consistent with the four years of 

leadtime that the CAA provides for other significant changes impacting the certification of HDOH 

products. (See, e.g., 42 U.S.C. § 7521(a)(3)(B).)  

Light-duty and medium-duty vehicles have only been subject to the SCR triggering 

requirements for “missing catalyst” and “open circuit faults” (see § 1036.111(b)(iii) and (b)(iv)) 

since the August Guidance was released.  Additionally, the Tier 4 requirements for medium-duty 

vehicles and engines are effective with MY 2031, so the proposed MY 2030 effective date for SCR 

inducements would not be aligned with introduction of Tier 4-compliant products.  Further, MY 

2031 light-duty and medium-duty products will be introduced into the market very early in 2030, 

consistent with the marketing practices for those vehicle types, which would require the SCR 

inducements to be implemented one year earlier than heavy-duty products. For all these reasons, 

and in response to EPA’s request for comments on the appropriate leadtime (see 91 FR 43216 

Request for Comment C-33), EMA recommends an effective date of MY 2031 for the inducement 

changes applicable to light-duty and medium-duty engines and vehicles. 

 SCR Inducements for Nonroad Engines and Equipment 

EMA’s comments on the Agency’s proposals regarding the relaxation of SCR-related 

power derates for nonroad engines and equipment differ from EMA’s comments pertaining to the 

proposed curtailment of inducements for HDOH engines and vehicles. There are a number of 

important reasons behind that difference, reasons that the Agency will need to take into account 

before issuing any final rule. 

The nonroad engine and equipment manufacturing business is far less integrated than the 

on-highway sector. There are literally hundreds of nonroad equipment manufacturers producing 

thousands of different types of nonroad machinery used in thousands of different applications 

around the world – including in agriculture, port service, construction, road work, mining, oil and 

gas production, forestry, public works projects, real estate development, military applications, and 

on and on. Most of those equipment manufacturers do not make the nonroad engines that power 

their products. Instead, scores of nonintegrated nonroad engines manufacturers produce hundreds 

of different nonroad engine types and power ratings for sale to the thousands of different OEMs 

to install into their unique pieces of nonroad equipment, which then might be sold anywhere 

worldwide. Moreover, the global annual sales volumes of many types of larger nonroad equipment 

can be exceedingly small (think of mining dump-trucks weighing more than 600 tons powered by 

4,000 horsepower engines), which requires that nonroad engine and equipment OEMs maintain a 

global perspective when planning for and managing their businesses. 

The net result is that the nonroad engine and equipment business is by its very nature a 

specialized business. It involves the sale of thousands of different product types by hundreds of 
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different nonintegrated OEMs spread across the globe selling into worldwide markets that in some 

instances involve exceedingly small volumes. Harmonization of certification requirements across 

all 50 states in the U.S. is absolutely crucial for the efficiency of nonroad engine manufacturing, 

followed closely by the critical need to be able to certify engines for worldwide sales. In short, 

nonroad engine manufacturers are not well-positioned to build individual product lines for 

individual domestic markets. Rather, nonroad manufacturers are best able to optimize their 

operations when they are able to sell their products globally, which improves product availability 

and reduces costs for customers. What that means, in turn, is that it is vital for the nonroad industry 

to have global harmonization and alignment of the regulations impacting their products wherever 

and whenever possible – especially with respect emission-control regulations which must be 

accounted for in the design and production (not just the sale) of nonroad engines and equipment.  

Because of this, it is critically important for nonroad OEMs that EPA’s regulatory 

requirements for SCR-related inducements harmonize and align as much as possible with the 

corollary inducement-related requirements in other markets around the world. In particular, it is 

critical that EPA’s final rule on this issue align as much as possible with the corollary requirements 

promulgated by the European Union (“EU”).1 Without that alignment, OEMs will need to develop 

separate SCR-related hardware and software systems (with distinct complex algorithms) for 

multiple different market areas, which would be costly and highly inefficient, and would 

significantly harm OEMs’ future business plans, manufacturing capabilities, and sustainability. 

Just as important, regulatory alignment enhances product availability, while reducing costs (and 

increasing resale values) for nonroad equipment purchasers. 

There is a ready solution to this issue. More specifically, EMA recommends that EPA 

simply codify the reduced inducements set forth in Table 2 of the August Guidance. That Guidance 

is consistent with the SCR-inducement requirements established in the EU, and is something that 

OEMs are already working to implement across the U.S.  Thus, it is a simple and straightforward 

way to alleviate operators’ concerns about the Agency’s earlier overly-aggressive power-derate 

requirements, while at the same time maintaining the global regulatory alignment that is so 

critically important to nonroad product availability and overall cost-effectiveness. 

Importantly, the August Guidance was developed in response to concerns from farmers 

and equipment operators regarding the hardships caused by derates. Prior to the Guidance, EPA 

required manufacturers to limit nonroad engines to an idle condition upon the DEF tank becoming 

empty, or within four hours of an SCR fault occurring.  The August Guidance replaced that rigid 

requirement with a phased strategy that allows operators up to 100 hours of equipment operation 

before any final power derates are activated, and even then with the derate capped at 50%.  

The Guidance was the result of collaborative efforts among nonroad equipment users, 

manufacturers, and the Agency to address operator concerns regarding too frequent and too severe 

equipment power-derates due to SCR-related faults or DEF quality issues. As a result of those 

collaborative efforts, the August Guidance allows for a significant improvement in the 

implementation of SCR effectiveness – with a more targeted and better-calibrated set of 

inducement triggers. Crucially, the Guidance provides operators significantly more time (100 

hours instead of four) to remedy any issues with the SCR system; and even if the issue is not 

 
1 See EU 2017/654, Annex IV, Appendix 1, Section 5 
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addressed after 100 hours, the final inducement is much less severe (50% torque reduction instead 

of a mandatory idle condition).  Thus, as the Agency has previously acknowledged, the August 

Guidance strikes a fair and proper balance of all stakeholders’ concerns, and so remains a model 

for what should come out of this rulemaking. 

In that regard, OEMs are already working diligently to implement the August Guidance for 

in-use equipment across the country, all with good effect. Engine manufacturers expect that their 

work will meet or beat the 2029 target date for full implementation. That progress, however, could 

be interrupted and stalled if the Agency changes course through this rulemaking in a way that 

abandons the August Guidance going forward, thereby also abandoning the general alignment with 

the EU’s handling of SCR-related inducements. Such a midcourse abandonment could divert 

OEMs resources toward the development of new and separate SCR-related hardware and software 

changes for new products, which invariably, given OEMs limited engineering and regulatory 

compliance resources, would detract from the pace of implementing the August Guidance. That 

result would delay deployment of the improvements to SCR inducements. Additionally, it would 

be counter to what all stakeholders were seeking to achieve when the guidance process began, a 

process that yielded an agreed-upon very limited set of circumstances where a limited range of 

power derates could be applied, all in a manner consistent with other global regulatory frameworks. 

It should also be noted that the audible and visual warnings that the Agency is considering 

for nonroad equipment in lieu of any power derates are not as well-suited to nonroad machinery 

as they might be for on-highway trucks. Nonroad machinery frequently operates in extremely loud 

and busy environments, like construction sites, where generators and pneumatic tools, including 

concrete drills and pile drivers, are frequently in simultaneous use. At many of those types of sites, 

hearing protection equipment is mandated, such that audible warnings could prove ineffectual. In 

addition, any SCR-related beeping (as an audio signal) could be easily confused with the frequent 

beeping of nonroad equipment operating in reverse. Similarly, given the sometimes chaotic 

demands and activity at nonroad work sites, where operators may be at a distance from their idling 

equipment for extended periods, and where other visual warning lights (whether on top of 

equipment, at exit/entrance points, or to mitigate other workplace safety concerns)  are frequently 

flashing around the site, visual SCR-related warning signals also may not prove effective at 

prompting attention to SCR/DEF-related issues that might arise. 

In addition to being poorly suited, developing audible and visual warnings for the broad 

range of nonroad machinery would require time-consuming and resources-intensive research and 

development efforts for all engine and equipment manufacturers.  Compared to the iterative design 

process for commercial vehicles described earlier, deploying audible and visual warnings for 

nonroad machinery that differ from the current types, frequencies and durations of inducements 

would require significantly longer lead times, and would add confusion relative to operators’ 

expectations for machine operation.  In contrast, the work already underway to implement the 

August Guidance will not only deliver superior operational results for machinery users, it also will 

allow manufacturers to deploy those more effective SCR inducement requirements much sooner.   

The Preamble requested comments on the feasibility of retrofitting the proposed new 

requirements for audible and visual alerts on in-use engines.  In addition to the aforementioned 

lack of suitability of those alerts for nonroad machinery, the complexity of the hardware and 

software upgrades needed, across numerous engine and equipment manufacturers, makes 
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retrofitting audible and visual alerts impracticable.  Here again, the August Guidance provides a 

more workable and implementable solution.  In fact, that better-suited retrofitting effort is well 

underway -- and it is successfully providing welcome relief to end-users.   

In sum, given all the foregoing, the situation for nonroad engines and equipment, and for 

nonroad OEMs, is different enough from the on-highway sector that a different solution to the 

SCR inducement issue is warranted. More specifically, to continue to address the concerns of all 

stakeholders regarding the undue intrusiveness of SCR-related inducements, and to preserve the 

vitally important global harmonization and alignment of SCR-related regulations, the Agency 

should simply codify Table 2 of the collaboratively-developed August Guidance in any final rule. 

EMA and its members stand ready to work with the Agency to craft the necessary regulatory 

language to make that happen, and to make any additional revisions that might be warranted while 

still maintaining global harmonization.  

In that regard, we recommend that EPA make a number of modifications to the proposed 

SCR inducement requirements in 40 C.F.R. sections 1039.110, 1039.111, 1039.115, and 1039.205, 

and add a new section 1039.560.  All of our recommendations are detailed in Appendix “B,” titled 

“Recommended Revisions to Part 1039.”  In addition to codifying EPA’s August 2025 Guidance 

as explained above, those detailed recommendations include the following: 

Inducement Triggering Conditions 

 Engines must monitor DEF supply to the SCR systems and trigger inducements if DEF is 

of insufficient quality.  The proposed Low-NOX Amendments would require triggering 

inducements when the concentration of urea in the DEF is below 20 mass-percent.  Considering 

the extraordinarily diverse nonroad engine configurations and equipment applications, we 

recommend additional DEF quality criteria for triggering inducements in section 1039.111(b)(2).  

Specifically, manufacturers should be allowed to trigger inducements when DEF quality falls 

below their particular specifications. Additionally, to further ensure alignment and design 

compatibility for compliance with the corollary EU requirements, we recommend an option where 

inducement would be triggered if the urea concentration would cause the exhaust emissions to 

exceed an alternative DEF quality NOX threshold of 2.25 times the relevant certification cycle 

standard, or the certification cycle standard +1.5 g/kWh, whichever is lower.2 In Appendix “B”, 

we have provided regulatory text recommendations regarding those additional EU-aligned 

inducement-triggering conditions, including requirements for engines subject to NOX + HC 

standards. EMA’s recommended flexibilities regarding DEF quality triggering conditions would 

make the requirements more workable and implementable for nonroad engine manufacturers, and 

reduce the cost of compliance. 

Equipment Protection Derates 

 EMA supports EPA’s proposal to allow manufacturers to deploy engine and equipment 

performance derate strategies to prevent damage to engine and aftertreatment systems, as discussed 

above with respect to similar controls for on-highway engines.  That flexibility is important to 

include in section 1039.111, where we also recommend that EPA include in section 1039.111(d) 

 
2 See EU 2017/654, Annex IV, Appendix 1, Section 7.1.1 
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a reference to EPA’s provisions from section 1039.115(g)(2) related to defeat devices and 

acceptable AECD conditions, which allow for this necessary engine and aftertreatment  protection. 

It is important, however, that EPA not limit a manufacturer’s ability to alter engine performance 

to protect against, for example, vanadium pentoxide or other emissions not regulated in Part 1039. 

Cold Weather Provisions 

 DEF freezes at 12° F (-11° C).  Nonroad equipment often operates in cold environments, 

including Alaska, where ambient temperatures can remain below the freezing point of DEF.  We 

support the proposal to allow manufacturers to suspend SCR inducements during very cold 

ambient conditions.  In those operating conditions, the operator may be at risk if the engine in the 

equipment they are operating cannot operate at full power.  Considering the risks that occur in cold 

weather, we believe the provision in section 1039.111(c)(2) is critically important.  In Appendix 

“B” we have included revisions to make the provision more workable and implementable, 

including allowing manufacturers to propose alternative ambient temperature thresholds based on 

specific engine, aftertreatment, equipment, and/or operational characteristics.   

 The proposed Low-NOX Amendments require all nonroad engines to include a DEF-

warming system for DEF-freeze protection.  That is an unnecessary mandate for certain nonroad 

equipment that will not operate in cold ambient conditions.  Accordingly, we recommend 

modifying section 1039.115(h)(3) to include conditions under which the manufacturer need not 

design engines or equipment to include a DEF-warming system, some of which are proposed to 

align with EU requirements for non-heated systems, while still using EPA’s preferred -11°C 

ambient temperature threshold. 

We support EPA’s proposal to codify a clear procedure for certifying DEF-thawing  

systems, where applicable. There are, however, unique operating conditions specific to nonroad 

engines that make it important to establish distinct DEF-thawing demonstration requirements 

suitable for nonroad engines.  Included in Appendix “B” are recommended revisions to EPA’s 

proposed text for section 1036.560. EMA has included those recommended changes in a 

renumbered section “1039.560,” specifically applicable to nonroad engines.  

In addition, section 1039.665 would allow manufacturers to provide the operator with an 

emergency inducement override switch to use in “a qualified emergency situation…in which the 

condition of an engine's emission controls poses a significant direct or indirect risk to human life.”  

While that is another reasonable mechanism to address stakeholder concerns, EPA will need to 

clarify how the proposed emergency override, which allows up to 120 cumulative hours of 

inducement-free operation, should interact with the modified inducement timer (e.g. 100 hours to 

the final inducement step) if EPA codifies the August Guidance as EMA requests. EMA’s 

recommendation is that the emergency override should function as an interruption to the 

inducement timer.  For example, if the inducement timer is at 70 hours when the operator switches 

on the emergency override, and the operator deactivates the override after any portion of the 

available 120 hours, then the inducement timer should resume its countdown status at the 70-hour 

point.  EMA requests that EPA confirm EMA’s recommendation (and codify it if necessary).  

EMA would also welcome discussion with the Agency regarding whether the emergency override 

could be an allowable approach to addressing cold weather operation concerns in Alaska and other 

areas that experience similar winter conditions. 
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Adjustable Parameters 

In our comments concerning HDOH issues, discussed above, we recommend that EPA 

revise the proposed HDOH provisions in section 1036.115(f)(3) to better reflect the Agency’s 

intent to “shift the purpose of the fault detection from the original approach of ensuring control 

relative to DEF quality as an adjustable parameter to instead ensuring that tampering has not 

occurred.”  The same reasoning supporting that recommendation supports the same revision to the 

corollary nonroad engine regulation set forth in section 1039.115(e)(3).  That revision, which we 

have included in Appendix “B,” will clarify manufacturers’ obligations with respect to EPA’s 

proposed amendments related to DEF supply and DEF quality. 

Similarly, the additional in-use liability protections discussed in the HDOH context 

(above)—regarding not treating or enforcing DEF quality (or DEF supply) as adjustable 

parameters if manufacturers comply with the new inducement requirements and DEF-quality 

detection threshold, as well as adding an “excluded range” for urea concentrations less than 

32.5%—also should be added to Part 1039. Those needed changes are reflected in Appendix “B.” 

Effective Date 

 The proposed section 1039.111 would make the new requirements mandatory in MY 2029.   

That timing is feasible only if EPA implements our recommendation that the Agency codify the 

August Guidance for nonroad engines and equipment.  Manufacturers have design and deployment 

efforts well underway for new engine programming consistent with the Guidance.  It is reasonable 

to expect that manufacturers will be able to validate and complete the engine programming 

necessary to implement the August Guidance for all engine models and variants by MY 2029.   

EMA Supports the Agency’s Proposal to Maintain  

the Current Emissions Warranty Periods 

The 2023 Final Rule more than doubled the vehicle mileage over which engine 

manufacturers are required to provide warranties for all emissions-related components beginning 

with the 2027 MY.  In the case of heavy-heavy duty engines, the mandated increase was more than 

4-times the mileage of current emissions warranties.  Warranty costs comprise a major portion of 

the indirect costs borne by engine manufacturers to comply with EPA regulations, so increases in 

warranty coverage on the scale that EPA finalized for MY 2027 products will have a very 

significant impact on total product costs. Those increased warranty costs are inevitably passed onto 

truck and engine purchasers at the point of sale. The net result is that the extended emission 

warranties mandated under the 2023 Final Rule, if not eliminated, will significantly increase the 

purchase price of new trucks and engines.  

EPA is now proposing to retain the current emissions warranty periods to avoid the 

imposition of disproportionate costs on the HDOH trucking industry.  Those significant additional 

costs, if left unabated, will have additional downstream ripple effects on the cost of all goods 

moved by truck across the country, impacting all products sold at wholesale and retail in every 

economic sector in every state. Given the other cost impacts of the 2023 Final Rule—including 

the need for additional emissions aftertreatment systems and components, and the additional 

resources to meet the increased useful life requirements—EMA fully supports the Agency’s 
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proposal to eliminate one of the key drivers of the increased costs at issue, namely the extended 

emissions warranties.  

EPA Should Finalize the Proposed Delay of the  

Increase in the Useful Life Requirements 

The 2023 Final Rule increased the duration of the useful life requirements for all heavy-

duty and medium-duty engine and vehicle service classes by as much as 145%.  To meet those 

increased useful life requirements, manufacturers will have to take the following resource-

intensive and costly steps: 

 

• First, OEMs must examine the durability of all  emissions-related engine and aftertreatment 

components in the context of the rigorous demands of long-haul and regional vehicle 

applications, as well as the challenging environments in which many vocational vehicle 

types operate.  Emissions control components, in particular, must be assessed for their 

ability to perform within specifications over what will be the longest useful life 

requirements in the world, so they can continue to control emissions to the lowest 

nationwide HDOH NOX standards ever adopted.   

• Second, all of the newly required aftertreatment components—including components that 

are larger and contain increased amounts of precious metals—will have to be evaluated to 

assess whether they can withstand extreme exhaust temperatures without deteriorating the 

higher NOX-conversion efficiency rates required to comply with the new ultra low-NOX 

standards.  Those enhanced and “super-sized” aftertreatment designs also must be 

engineered to fit into a full range of HDOH vehicle configurations.   

• Third, manufacturers must conduct verification testing to confirm that all redesigned 

components necessary to comply with new ultra-low emissions limits are capable of 

meeting all internal reliability and quality control specifications.     

• Fourth, engine and emissions control systems must be calibrated to provide for increased 

compliance margins below the certification and in-use standards. The need for that 

increased compliance margin is driven by both the more stringent NOX standards and the 

extended useful life requirements.  Without adequate compliance margins, there is a 

material risk of non-compliance during the significantly lengthened useful life periods.  

Resource-intensive OBD strategy development, calibration, tuning, and demonstration 

activities also must be carried out.  In addition, OEMs must ensure that all necessary 

calibrations will continue to meet customer demands across a wide variety of business 

sectors and vocations.   

• Finally, manufacturers must conduct all regulated testing requirements, including 

extensive testing to demonstrate deterioration factors up to an equivalent of 750,000 miles,  

to certify products with the Agency.   

Since the promulgation of the 2023 Final Rule, manufacturers have been obligated to adopt 

aggressive planning timelines to complete all the rigorous and resource-intensive engineering 

activities described above within the four-years’ lead time provided from the date the Agency first 
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issued a pre-publication version of the Final Rule on December 22, 2022. Any relief from the 

significantly increased compliance liabilities manufacturers are now facing would reduce future 

compliance risks. Moreover, delaying manufacturers’ enforcement liability to the extended useful 

life requirements by three years as EPA has proposed will help ensure a successful and more cost-

effective launch of the new low-NOX products.  

EMA and its members therefore support the Agency’s proposal to delay the extended 

useful life requirements to MY 2030, though some members will provide feedback requesting 

more leadtime to meet new UL requirements. 

EMA Supports the Proposed Amendments to Part 1037 

EPA is proposing amendments to Part 1037 related to certain GEM inputs and weighting 

factors, alternative GHG standards for specialty vehicles, and other clarifying changes, including 

the following: 

• EPA proposes to amend section 1037.510 to correctly align the GEM cycle weighting 

factors of Class 7 Day Cabs with Class 7 Sleeper Cabs. 

• EPA proposes to amend section 1037.520(e)(4) related to powertrain test GEM inputs to 

restore the vehicle weight reduction inputs that were incorrectly removed from the 

regulatory text in a prior amendment to section 1037.520. 

• EPA proposes to amend section 1037.605 to extend to MY 2030 the allowance to apply 

the alternative standards for specialty vehicles to hybrid applications with engines that are 

only used to recharge the batteries, and to cap the number of production units so-certified 

to 200 units sold annually. 

• Several other amendments to Part 1037 are included to improve clarity 

EMA fully supports the proposed revisions to Part 1037. 

The Revised Deterioration Factor Test Procedures  

Do Not Adequately Account for Cumulative Mileage 

The Agency’s 2023 Final Rule included aftertreatment bench-aging procedures that 

manufacturers can use as part of their requirements to develop deterioration factors for engine 

certification purposes (see Proposal section 1036.245 Deterioration factors for exhaust emissions 

standards).  EMA supports this new aging methodology, which significantly reduces the onerous 

burdens long associated with deterioration factor (“DF”) testing. Currently, DF testing consumes 

considerable test cell time, requires multiple emissions measurement intervals, and significantly 

lengthens manufacturers’ product development plans.  The new bench aftertreatment aging 

procedure, generally referred to as the “Diesel Aftertreatment Rapid Aging Protocol” (“DARAP”), 

reduces total DF test duration, and as such significantly facilitates running DF demonstration tests 

out to new extended useful life requirements. 

Manufacturers are concerned, however, that the process and calculations that EPA has 

proposed  for incorporating the new bench-aging procedures into the DF process, in combination 
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with traditional engine-dyno aging, is flawed.  Specifically, the method proposed for accounting 

for useful life mileage accumulation underestimates the accumulated mileage during the engine-

dyno aging phase.  The consequence of the faulty calculation method is that manufacturers will 

need to prolong aging, at significant expense and with the potential outcome of overestimating 

DFs.  

The illustration below represents a simplified timeline of the testing processes involved in 

DF testing with bench-aging incorporated.  The blue circles identify emissions test intervals 

(additional intervals are permitted). 

 

The sequence above includes the break-in/stabilization phase, the dyno-aging phase, and 

then the aftertreatment bench-aging phase.  Each of those phases is followed by an emissions test 

point, with the engine and aftertreatment undergoing a stabilization period after the bench-aging 

phase prior to the final emissions test.  EPA proposes to allow that the stabilization phases, 

conducted on the engine-dyno, be included in the aging accounting for the dyno-phase.  The sum 

total of dyno-aging and aftertreatment bench-aging should be representative of full useful life in 

mileage terms.  The general term for the accumulated hours or equivalent miles at any point in this 

aging process is “service accumulation.” 

The service accumulation metric in the dyno and on the aftertreatment-aging bench is 

hours.  To convert that metric to miles, dyno-aging requires a conversion factor to calculate the 

useful life miles that are theoretically accumulated for each hour of operation on the dyno, and 

likewise a conversion factor is needed for the aftertreatment bench-aging.  The provisions of 

section 1036.245(c)(3) allow manufacturers to choose one of two approved dyno-aging cycle 

sequences (test sequence 1 or test sequence 2).  Each sequence has associated with it, based on 

engine load, assumed cycle miles and other factors, and an associated hours-to-miles conversion 

factor (v̄agingcycle), specifically 40.26 and 44.48 miles per hour, respectively.  Historically, 

therefore, each hour on the dyno has represented either 40.26 or 44.48 miles equivalent toward 

service accumulation for DF purposes, depending on which test sequence the manufacturer chose 

for dyno-aging. 

Similarly, the DARAP provisions at sections 1065.1131 and 1065.1147 provide a 

methodology to apply field data and other inputs to calculate a representative vehicle speed, 

v̄agingcycle, to represent the service accumulation in miles for each hour of bench-aging conducted.  

(The DARAP procedures are structured to accelerate aftertreatment aging on the bench by a factor 

of ten, so, for example, if the DARAP procedures generate an assumed vehicle speed based on 
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manufacturer inputs of 30 miles per hour, then every hour of aftertreatment bench-aging represents 

a service accumulation of 300 miles.) 

In proposed section 1036.245(c)(8), EPA describes the method for accounting for the 

mileage-equivalent aging of the different phases of the DF test.  That calculation is proposed to be 

carried out as follows: 

1) Calculate the total service accumulation required in hours equivalent to useful life for 

the service class using the following equation, using the DARAP generated miles per 

hour: 

 

     

  

2)  Subtract from ttotal the hours of service accumulation planned for dyno aging (including 

stabilization time, whose total must be at least the minimum number of hours EPA 

proposes in Table 1 to paragraph § 1036.245(c)(3), for example, 1,500 hours for heavy 

heavy-duty engines.).  The result, divided by 10, is the number of hours of 

aftertreatment bench aging service accumulation. 

This proposed calculation method is flawed because it applies the same hours-to-miles 

conversion factor, v̄agingcycle , as derived from the DARAP procedures, to both the dyno- and 

bench- aging phases.  In general, those values tend to be lower than the 40.26 or 44.48 v̄agingcycle  

miles per hour factors currently applied for dyno-aging, which means the mileage-equivalent 

service accumulation of the dyno-phase will be underestimated.  It also means the aftertreatment 

bench-aging hours required to reach a full useful life total service accumulation demonstration will 

typically be overestimated. 

EMA proposes that EPA revise the calculation procedures to correct this error.  

Specifically, we recommend that EPA start the service accumulation calculation process by first 

determining the number of dyno-aging hours planned (including all stabilization hours, and 
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considering EPA’s minimum dyno-hours requirement), and then by applying the following 

equation, while defining a new variable “v̄test_sequence ”: 

𝑈𝐿𝑑𝑦𝑛𝑜 =  𝑡𝑑𝑦𝑛𝑜 ∙  𝑣̅𝑡𝑒𝑠𝑡_𝑠𝑒𝑞𝑢𝑒𝑛𝑐𝑒 

Eq. 1036.245-1 

 

Where: 

ULdyno = mileage equivalent of dyno phase 

tdyno = total dyno service accumulation hours 

v̄test_sequence = average speed of aging cycle in paragraph (c)(3) of this section. Use 

40.26 mi/hr for test sequence 1 and 44.48 mi/hr for test sequence 2. 

That dyno service accumulation mileage 𝑈𝐿𝑑𝑦𝑛𝑜 should then be subtracted from the full 

useful life mileage to be represented by the DF test to determine the mileage that must then be 

represented by the aftertreatment bench-aging phase.  The mileage requirement of the 

aftertreatment bench-aging phase can then be translated to the hours of bench-aging required by 

dividing by the DARAP-derived v̄agingcycle (e.g. 30 miles per hour according to the earlier 

example), and also taking into account the 10x acceleration factor of the DARAP procedures.  To 

illustrate more clearly, the latter calculation of bench-aging hours (before accounting for the 10x 

DARAP acceleration factor) would be represented by this equation: 

 

Eq. 1036.245-2 

Where: 

tbench = hours of aftertreatment bench aging required (divide by 10 to account 

for DARAP 10x acceleration factor) 

UL = useful life mileage representing the longest useful life that the 

deterioration factors would be used for. 

ULdyno = mileage equivalent of the dyno phase. 

k = 1.15 for Heavy HDE and 1.0 for all other primary intended service classes. 

𝑣̅agingcycle = average speed of the vehicle, derived from field data, based on 

the applications used for determining the thermal exposure for the engine 

family as described in the field data discussion in 40 CFR 1065.1131 or 40 

CFR 1065.1147. If the average speed from the field data is less than 20 mi/hr 

use 20 mi/hr as the average speed. 
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Correcting the service accumulation calculation procedures of section 1036.245(c)(8) to 

comport with the methodology described above will more accurately credit the service 

accumulation mileage contribution of the dyno-aging phase, and, in most cases, reduce the 

duration of the aftertreatment bench-aging phase, and thereby avoid overestimation of the resultant 

DFs. 

EPA also has included a new interim provision to support the delay of the extended useful 

life requirement to MY 2030.  The proposed section 1036.150(aa) permits the use of the current 

DF procedures of section 1036.245, wherein the v̄agingcycle  factors associated with test sequence 1 

or test sequence 2 (that is, 40.26 miles per hour or 44.48 miles per hour) are applied to service 

accumulation accounting for the aftertreatment bench-aging phase.  EMA supports this provision, 

given that “carry-over DF’s” may be applied to engines certified under the 5% production 

allowance of section 1036.150(k).   

EMA believes, however, that proposed section 1036.150(aa) should be revised to also 

consider that DF tests have already been conducted for MY 2027 products according to the current 

DF procedures, and that those “non-carryover” or “new” DFs also require inclusion in the interim 

provisions through MY 2029.  For this reason, EMA recommends that EPA revise section 

1036.150(aa) to read: 

Deterioration factors.  Through model year 2029, you may certify engine 

families to compression-ignition standards with deterioration factors derived 

from service accumulation using v̄agingcycle  of either 40.26 mi/hr for test 

sequence 1 or 44.48 mi/hr for test sequence 2 during aftertreatment accelerated 

bench-aging. See § 1036.245(c)(8).  This applies to new and carryover 

deterioration factors. 

Another proposed interim provision, section 1036.150(cc), allows for interpolation of DF 

results for families certified through MY 2029 in cases where a DF demonstration may have been 

conducted over a longer service life than the regulated service life.  That provision is appropriate, 

again, where DF tests may have already been completed or are in process to support the extended 

useful life requirements, which are now proposed for delay to MY 2030.  EMA believes, however, 

that EPA should clarify that the HHDDE extended demonstration factor k = 1.15 should not be 

applied for those engine families.   

EMA recommends that EPA revise section 1036.150(cc) to read: 

(cc) Deterioration factors through model year 2029. Through model year 

2029, determine deterioration factors based on estimated emission levels 

corresponding to the useful life that applies for the engine family, applying a 

value k = 1.0 for all service classes when using Eq 1036.245-1.   This may 

involve interpolation if you measured emission levels after service 

accumulation exceeding the useful life (in miles). 

EMA recommends additional minor clarifying revisions to section 1036.150(c) along with minor 

revisions to the DARAP procedures, all related to DF testing, as detailed in EPA’s recommended 
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red-lined changes to the proposed amendments to Part 1036 and Part 1065. Those red-lined 

versions of the regulations at issue are included as Appendix “C” to these comments.  

The In-Use Testing Cold Ambient Compensation  

and Family Pass/Fail Criteria Require Further Review 

The 2023 Final Rule provided for new off-cycle emissions standards as specified in section 

1036.104(a)(3), Table 1.  That table and its related notes instruct manufacturers to adjust the off-

cycle Bin 1 and Bin 2 NOX standards to account for operation that may have been impacted by 

operation in cold ambient temperatures (in the range from 5 oC < Tamb < 25 oC; data recorded in 

temperatures <5 oC would be excluded).  EMA believes that the methodology established by the 

2023 Final Rule is flawed, and we are recommending an improved method to adjust NOX results 

due to vehicle operation in cold weather. 

An important provision related to ambient temperature data is found at section 

1036.530(h), which instructs manufacturers to calculate the mean ambient temperature from a 

shift-day’s in-use testing: 

§ 1036.530(h) Shift-day ambient temperature. 3  For engines subject to 

compression-ignition standards, determine the mean shift-day ambient 

temperature, 𝑇̅amb, considering only temperature readings corresponding to 

data with no exclusions under paragraph (c)(3) of this section. 

The note in section 1036.104(a)(3), Table 1, instructs that a manufacturer may apply the 

mean ambient temperature determined according to section 1036.530(h) to “adjust the off-cycle 

NOX standard for 𝑇̅amb below 25.0 °C by adding the calculated temperature adjustment to the 

specified NOX standard (in g/hr for Bin 1 and mg/hp∙hr for Bin 2).”  Under that procedure, there 

is an adjustment to the NOX standard only if the mean ambient temperature for the shift-day, 𝑇̅amb, 

is less than 25.0 oC, the upper limit of temperature compensation.   

As demonstrated by EMA’s and EPA’s earlier testing of prototype MY 2027-compliant 

technologies, and as the Agency has expressly recognized, the level of in-use NOX emissions may 

be impacted significantly by the lower early-hours-temperatures of an in-use test, which can 

markedly increase NOX over that testing period. Under EPA’s proposal, however, neither the NOX 

standard nor the temperature-influenced NOX data would be adjusted at all to account for any early 

hours NOX-increasing operations if the mean ambient temperature for the entire day happens to 

calculate above 25.0 oC.  Such a simplistic yet overly-restrictive temperature-adjustment allowance 

puts manufacturers that conduct in-use testing over a wide range of operating conditions, including 

cold weather conditions, at undue and unfair risk of recording non-compliant in-use NOX results. 

The proposed amendment to section 1036.425(c) would apply this unreasonable method to 

adjust for cold in-use operations to the determination of an engine family’s pass/fail status where 

that family has reached the point of testing ten in-use engines.  The specific amendment proposes 

that manufacturers should calculate the arithmetic average of the mean ambient temperature, 𝑇̅amb, 

 
3 The 2023 Final Rule version of this section would remain unchanged, except for the proposal to revise its citation 

from subsection (h) to subsection (i). 
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for all ten engines to calculate an adjustment to the NOX standards (for Bin 1, and separately Bin 

2), and that such an adjustment would be allowed only if that average of mean temperatures falls 

below 25.0 oC. 4   The arithmetic average of the NOX results for all ten engines would then be 

calculated to be compared to the (potentially) ambient-temperature-adjusted NOX standards to 

determine whether the family has passed or failed for NOX. 

A more logical and fair approach to compensate for NOX exceedances due to cold weather 

operation is to correct the NOX data during periods actually impacted by cold ambient 

temperatures, rather than basing adjustment decisions only on the entire shift-day’s mean ambient 

temperature.  To that end, EMA recommends the following improved process: 

• Measure NOX emissions and 𝑇amb over the shift-day. 

• For any window having 𝑇amb <25.0 oC, correct (adjust) the NOX result for that window, 

using the formula in § 1036.104(a)(3) Table 1. 

• Combine corrected (<25.0 oC) and uncorrected (>25 oC) window NOX results when 

calculating the day’s bin emissions. 

• Individual engine P/F:  Pass (for NOX) if Bin 1 and Bin 2 NOx are less than or equal to 

the respective NOX standards. 

• Family P/F @10 engines:  Pass (for NOX) if arithmetic mean of individual engines’ 

NOX results for Bins 1 and 2 are less than or equal to the respective NOX standards. 

Using this more reasonable process, the cold ambient effects on NOX are accounted for as 

they occur, and are not dismissed simply because the mean ambient temperature over the entire 

test day exceeds 25.0 oC.  It is a more logical and scientific process for accurate data management, 

and therefore more fair. 

Importantly, there is precedent in EPA’s regulations for correcting data based on ambient 

conditions.  More specifically, the not-to-exceed (NTE) regulations require that manufacturers 

correct NOX and PM results based on measured ambient temperature and humidity.5  EPA should 

apply this same more well-reasoned precedent to the treatment of NOX emissions measured in cold 

weather conditions, incorporating the revised procedures that EMA has recommended. 

Another matter of concern is EPA’s proposal for managing the manufacturer-run in-use 

test program in cases where a manufacturer recruits a vehicle for testing that, unbeknownst to the 

 
4 The proposed amendment effectively establishes a second definition for the variable 𝑇̅amb , which may lead to 

confusion.  The first definition at § 1036.530(h) is that 𝑇̅amb represents a single engine’s mean ambient temperature, 

and the second definition in the proposed amendment to § 1036.425(c) is that 𝑇̅amb represents the mean of the mean 

ambient temperatures for 10 engines in an in-use test order. 
5See § 86.1370(e):  “Ambient corrections. The measured data shall be corrected based on the ambient conditions 

under which it was taken, as specified in this section.”  Measured NOX and/or PM emissions are corrected to within 

a window of 50 to 75 oF, and within a humidity range of 50 to 75 grains. 
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manufacturer, has been filled with DEF that does not meet industry specifications.  The Preamble 

describes how a manufacturer is to proceed should that occur:6 

EPA is proposing to amend 40 CFR 1036.415(c) to perform testing with the as-

received DEF, with the allowance to add fresh DEF as needed for completing the 

test run. Also, regardless of the as-received DEF urea concentration, the vehicle 

must be tested in as-received condition under the proposed amendment. Low-

quality DEF would not be a basis for invalidating a test. Manufacturers therefore 

would determine the number of engines to test and would determine the pass-fail 

result for the engine family based on test results including any measurements with 

low-quality DEF. Manufacturers may flush the DEF tank, refill with on-spec DEF 

and retest if the first test fails. Results of any repeat testing with fresh DEF would 

not replace the results from testing in the as received condition, but the EPA would 

consider the results of repeat testing in deciding whether or how to pursue a 

compliance action. (Emphasis added.) 

Based on the foregoing, EPA proposes to add a provision to section 1036.415 (in Subpart E, In-

use testing) that reads: 

(c)(6) Perform testing in the as-received condition with respect to DEF. You may 

measure the urea concentration of the as-received DEF. 

 EMA strongly opposes EPA’s proposal that manufacturers must accept in-use test results 

from a vehicle operating with DEF that does not meet industry specifications.  Such a requirement 

would be inconsistent with the relaxed DEF quality inducement controls EPA is proposing in 

1036.111, and perhaps more importantly, is inconsistent with manufacturers’ flexibilities in similar 

situations where a recruited vehicle has an active MIL-ON condition, or a vehicle’s onboard fuel 

is inconsistent with manufacturer specifications. It also would be contrary to the stated objective 

of the in-use test program, which is to test vehicles as they are intended to be operated.   

Under current EPA regulations, the clear objective of the in-use test program is to assess 

how and whether a manufacturer’s product conforms to the applicable in-use standards when 

evaluated on properly functioning, well-maintained vehicles.  That intention is clear from the 

vehicle recruiting practices that EPA requires under the current regulatory provisions of section 

1036.410. Under those specified provisions manufacturers must “select vehicles and engines for 

testing that meet the following criteria,” included among which (at subparagraph (b)(3)) is the 

requirement that “The engines have not been tampered with, rebuilt, or undergone major repair 

that could be expected to affect emissions,” and another at (b)(4), which specifies that “The engines 

have not been misfueled.”  

Additionally, Section 1036.415 related to preparing and testing of engines for in-use testing 

allows at (b)(1) that “If a candidate vehicle has an illuminated MIL or stored trouble code, either 

test the vehicle as received or repair the vehicle before testing.” Also, at (c)(2), EPA allows that 

 
6 See FR at 43202 
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“You may drain test vehicles’ fuel tanks and refill them with diesel fuel conforming to the 

specifications in paragraph (c)(1) of this section.”7  

 

 From the foregoing, it is abundantly clear that EPA has never intended for the in-use 

testing program to include vehicles with engines or aftertreatment systems that are operating in a 

manner inconsistent with manufacturers’ design intent, or in a manner in conflict with EPA’s own 

regulations, which in this case should include vehicles operating on DEF not meeting industry 

specifications.  All manufacturers clearly describe in their owner’s manuals the importance of 

refilling the DEF tank regularly with DEF that meets industry specifications, including for urea 

concentration.  It is vitally important, therefore, that EPA not force manufacturers to include in-

use test results from vehicle’s known to have been operating on off-spec DEF. To mandate 

otherwise would be inconsistent with EPA’s own regulations, unreasonable and entirely unfair, 

especially when EPA is otherwise attempting to reduce the in-use consequences of operators’ use 

of poor-quality DEF. 

Instead, EPA should allow a manufacturer to reject a vehicle with out-of-spec DEF prior 

to testing, or to treat onboard DEF as it does the fuel onboard a recruited vehicle by allowing a 

manufacturer to void any test conducted on a vehicle with DEF that does not meet the 

manufacturer’s specifications. Alternatively, where practicable, the manufacturer should have the 

option to drain and refill the DEF tank with DEF meeting industry specifications.8  In that regard, 

due to the practical limitations regarding when a manufacturer is likely to receive the results of a 

DEF quality analysis from a recruited vehicle, EPA also should allow a manufacturer to test DEF 

quality after testing is completed as a matter of post-testing forensics, and subsequently void the 

test results if the DEF proves to be of insufficient quality, or, at the manufacturer’s option, retest 

the vehicle with in-spec DEF.  Without those flexibilities in the in-use testing provisions, 

manufacturers would face undue risk of failing an in-use test assessment on otherwise fully 

compliant engines due to operator DEF-refill practices that do not comply with manufacturer 

recommendations, a situation that, like refueling, is completely outside the manufacturer’s control.  

EMA has additional recommendations that EPA should incorporate in any final rule.  The 

first is that EPA should amend the engine family pass/fail criteria, which currently provide that if 

a manufacturer comes to the point of testing ten engines (due to having two or more engines “fail” 

after testing six engines), that family will pass only if the arithmetic mean of the measured results 

for each engine (for each Bin and for each constituent) is less than or equal to the relevant Bin 

standards.  Under this pass/fail criteria, however, there is considerable risk for a fail determination 

if just one tested engine fails with “outlier” level emissions (in, perhaps, a single Bin for a single 

constituent), thereby disproportionally influencing the mean when combined with the other nine 

engines’ results.   

 
7 The referenced provision provides that:  § 1036.415(c)(1) You may use any commercially available biodiesel fuel 

blend that meets the specifications for ASTM D975 or ASTM D7467 (incorporated by reference, see § 1036.810) 

that is either expressly allowed or not otherwise indicated as an unacceptable fuel in the vehicle’s owner or 

operator manual…  [Emphasis added] 
8 EPA acknowledges the importance of operation on DEF meeting industry specifications in the preamble, where the 

Agency notes that, “Engine manufacturers predominantly recommend use of DEF meeting the industry recognized 

ISO 22241–1:2019 quality standard.” (See FR at 43202) 
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EMA requests that EPA address this concern by providing that where ten engines have 

been tested, the engine family will pass if: 1) the arithmetic mean of the measured results for all 

engines (for each Bin and for each constituent) is less than or equal to the relevant standard, or 2) 

eight out of ten engines have passed for all bins and all constituents.  Applying the “8 out of 10 

engines passed” criteria as an alternative pass determination pathway is consistent with the current 

pass procedures used for assessing in-use compliance with the not-to-exceed (NTE) standards, and 

would appropriately protect manufacturers from the undue risk of having chosen a single test 

article exhibiting “outlier” level emissions (along with a second having a more modest emissions 

exceedance).  We strongly encourage EPA to provide the “8 out of 10” result as a second pathway 

for an engine family pass determination.  A similar approach should be taken with the alternative 

pass/fail criteria provided for MY 2027 and 2028 engines pursuant to the interim provisions of 

section 1036.150(z). 

EMA also recommends that EPA align its in-use testing procedures with the European 

Union’s in-use testing provisions as they relate to coolant temperature, specifically by excluding 

all 1 Hz data recorded when the coolant temperature is less than 30 oC.  The limited testing 

undertaken to date to evaluate the influence of cold ambient conditions has revealed a potential 

issue for MY 2027 technologies. Significantly, cold coolant temperatures can be an indicator that 

combustion processes are not yet in stabilized conditions, and that exhaust temperatures have not 

yet reached “normal” operating conditions.   

There is, of course, considerable NOx emissions sensitivity to lower exhaust temperatures 

from an engine that has not reached a stable “warmed-up” and optimized state.  Notwithstanding 

that reality, the 250 oC exhaust temperature exclusion (measured 30 cm downstream from the last 

aftertreatment device) has been eliminated under the new two-bin (“2B”) moving-average window 

(“MAW”) protocol.  Aligning with the EU practice of excluding 1 Hz in-use test data during the 

short period where coolant temperatures are less than 30 oC would provide a modest level of 

necessary additional margin, which is especially warranted where manufacturers have little 

experience with MY 2027 technologies or with the new 2B-MAW in-use testing protocol.  

Accordingly, EMA recommends that EPA align with the EU requirements and exempt 1 Hz data 

recorded when coolant temperature is less than 30 oC.9  

Certain Proposed Test Procedure Amendments Require Revision 

EPA has proposed several amendments to Part 1065 and to the test procedures in Parts 

1036 and 1037.  EMA has the following comments on certain of those proposed amendments, and 

looks forward to additional constructive dialogue on these matters, including through the 

Emissions Measurement and Testing Committee. 

The Agency proposes to amend section 1065.10(c)(6) regarding the effective date for test 

procedures in Parts 1065 and 1066.  New or revised test procedures are generally effective on the 

date that the final rule in which they are promulgated becomes effective.  The current provisions 

of paragraph (c)(6) provide that a manufacturer may “use data collected using procedures specified 

in the previously applicable version” of Part 1065 for a period of 12 months from the effective 

date of the new or revised test procedures.  EPA is proposing to amend paragraph (c)(6) by adding, 

 
9See UN Reg 49 Annex 8, Appendix 1, A.1.2.6.1 
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“This paragraph (c)(6) also does not prevent us from identifying an earlier starting date for certain 

changes to test procedures.” 

EMA opposes this revision, which appears to provide EPA with the flexibility to override 

the current 12-month flexibility manufacturers have today, and that they may need in the future to 

prepare test facilities and laboratory personnel for implementation of revised test procedures. 10   

Even if EPA is planning only to selectively override the current 12-month grace period for certain 

future test procedures, the proposed amendment is a concern nonetheless.  For those certain test 

procedures, manufacturers would be forced to rush to implement new laboratory systems and 

procedures on an accelerated schedule to ensure timely certification of engine families. That would 

have a potentially disruptive impact on manufacturers’ planning and ability to deliver certified 

engines to the marketplace on time.  EMA opposes including that proposed amendment in the final 

rule. 

In section 1036.501(h), EPA proposes to add the sentence, “For nonhybrid engines that use 

the powertrain test procedures, the provisions specified for nonhybrid powertrain testing apply” to 

clarify that the provisions for nonhybrid powertrains apply when using vehicle-based cycles 

instead of engine-based cycles for nonhybrid engines.  However, that could cause confusion in 

cases where a manufacturer would follow the hybrid powertrain procedures in sections 1036.510, 

1036.512, and 1036.514, but would follow nonhybrid powertrain procedures in section 

1036.520.  EMA suggests revising the new sentence to say, “For nonhybrid engines that use the 

powertrain test procedures, where the procedures specify different provisions for hybrid and 

nonhybrid powertrains, apply the provisions specified for nonhybrid powertrains.”  

In Figure 1 of section 1036.510(e)(3), EPA is proposing to remove the charge-depleting 

test requirement for criteria pollutant testing over the SET in section 1036.510(d).  However, 

Figure 1 for GHG testing is still annotated to show that the SET is required for criteria pollutant 

determination.  EPA should revise Figure 1 by removing the reference to “SETs with engine 

operation for criteria pollutant determination,” since criteria pollutants are determined using the 

separate charge-sustaining test specified in section 1036.510(d).  EPA should also correct any 

associated cross-references, including references to paragraph (d)(2), to point to the appropriate 

charge-depleting test and charge-depleting/charge-sustaining intervals under section 1036.510(e). 

Also regarding those procedures, EPA should amend sections 1036.512(b)(2) and 

1036.514(b)(4), as well as Figure 1 of section 1036.545, to clarify that when manufacturers test 

nonhybrid engines using hybrid powertrain test procedures, they can change the GEM-generated 

reference torque at idle to better represent Curb Idle Transmission Torque, without needing EPA 

approval.  

EPA has requested comment on whether the Agency should amend the in-use data 

exclusion provisions of section 1036.530(c)(3)(iii) to “allow the existing exclusion of data during 

an infrequent regeneration event to include any additional time needed for emissions levels to 

 
10 It is important to point out that the amendment is proposed in a way that is inconsistent with the other provisions 

of § 1065.10(c)(6), since it would permit EPA to identify an “earlier starting date” for revised test procedures, rather 

than allowing the Agency to reduce the 12-month grace period. 



27 

return to normal baseline levels.”  EMA supports such an amendment, as it would better reflect 

normal aftertreatment behavior and provide greater consistency with other regulatory provisions.   

Tailpipe emissions are negatively impacted by DPF and other regeneration cycles, so the 

exclusion of impacted data is important for a fair assessment of an engine’s emissions compliance 

during in-use testing.  The emissions impact of a regeneration event commonly extends beyond 

the point in time where the control system terminates the regeneration command, for example, as 

an SCR system takes time to replenish ammonia storage depleted during the event.   

Other EPA provisions provide for similar flexibility due to this common behavior of 

modern aftertreatment systems.  Specifically, the procedures to determine infrequent regeneration 

adjustment factors (“IRAFs”) described in section 1065.680 include (in the introductory 

paragraph), “The duration of this [infrequent regeneration] event extends until the aftertreatment 

performance and emission levels have returned to normal baseline levels.” 

Manufacturers can reasonably design the “regeneration flag” signaled in the control system 

to include the additional time needed to restore emissions performance based on experience and 

other engine and aftertreatment inputs.  Designing the flag in this way will be important for signals 

communicated to PEMS units and for conducting IRAF tests.  EMA therefore supports an 

amendment to section 1036.530(c)(3)(iii) to include the time needed to restore emissions to normal 

baseline levels as part of the regeneration event.11  

EPA also proposes an amendment to the heavy-duty FTP and the Supplemental Emission 

Test procedures when testing hybrid powertrains.  EMA is concerned about the proposed 

requirement in section 1036.510(g)(3), which would require manufacturers to subtract the 

battery’s net energy change from the total work performed over the cycle during criteria emissions 

charge-sustaining tests.  The proposal is problematic in two ways.  First, the provision is not 

aligned with light-duty emissions testing procedures, where net energy correction is not applied in 

any criteria emissions charge-sustaining tests.  Second, criteria emissions rates are not directly 

proportional to net energy change.   Accordingly, EMA opposes the proposed additions of criteria 

emissions correction for net energy change in sections 1036.510(g)(3) and 1036.545(a)(6)(iii).  

Charge-sustaining net energy change should only be used to adjust fuel consumption and to verify 

if a test is valid or not.  We also recommend that EPA increase the end-of-test net energy change 

validation limit from ±5% to ±10% due to the differences between heavy-duty and light- and 

medium-duty plug-in hybrid electric vehicles. 

In section 1036.530(f), EPA proposes to update the definition of eCO2FTPFCL for plug-

in hybrid powertrains.  EPA should similarly update the definition for eCO2FTPFCL in sections 

(h)(1) and (h)(2)(ii) for consistency. 

In Figure 1 of section 1036.545, EPA instructs that the idle speed for powertrain testing be 

set according to the provision at section 1036.520(h)(1).  That requirement could create 

implementation challenges for engines used across multiple vehicle applications, as a single engine 

family may support multiple idle-speed settings, including within the same service class. As 

written, the provisions could require changes to the engine's idle-speed calibration between cycle-

 
11 Importantly, manufacturers would be incentivized to keep the total extended regeneration time as short as 

practical because of its penalizing impact on IRAFs. 
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average fuel mapping test configurations. Such changes are operationally impractical during 

engine test sequences, which generally do not provide an opportunity to modify or reflash engine 

parameters between sequential test events. EMA recommends revising the provisions to specify 

that idle speed be set to the minimum available warm-idle speed for the engine configuration under 

test. That approach would provide a clear and repeatable engine-level test condition, avoid 

unnecessary calibration changes, and improve consistency in cycle-average fuel-mapping testing. 

In the adaptation and migration of the SI catalyst accelerated-aging test procedure from 40 

C.F.R. Part 86 Subpart S to 40 C.F.R. Part 1065 Subpart L, EPA is proposing to add an exhaust 

flow specification in section 1065.1149(e) that is not present in the Part 86 procedure. The 

provision now includes, “Good engineering judgment would include selecting an exhaust flow 

equal to the average exhaust flow over the road cycle, within ±10 %.”  EPA should remove that 

new constraint or at least clarify that “exhaust flow equal to the average exhaust flow over the road 

cycle, within ±10 %” is only one example of good engineering judgment and that there could be 

other acceptable exhaust flow values.  A manufacturer’s existing test equipment may not be 

capable of meeting the average exhaust flow over the road cycle within +10%, or a manufacturer 

may be using a different cycle than the road cycle.  EPA should allow for more flexibility in 

establishing the appropriate exhaust flow. 

There also appears to be an error in Table 1 of proposed section 1065.1153 (Standard Bench 

Cycle) with respect to the secondary air injection tolerance.  The air injection rates should be 

corrected to indicate 3% (+/- 0.3%) to be consistent with the specification in proposed section 

1065.1155(j). 

The Vanadium Sublimation Test Procedures Are Unclear 

With respect to the procedures for reactor aging set forth in section 1065.1117, the 

temperature at which vanadium sublimation exceeds the method detection limit can be well above 

the temperatures to which a catalyst may be exposed in operation.  For example, manufacturers 

may limit engine output based on exhaust temperature to avoid vanadium 

sublimation.  Manufacturers should have the option to cap the highest reactor temperature for 

vanadium emission measurement, and then restrict engine operation to exhaust temperatures at or 

below that highest reactor temperature. To that end, EPA should amend section 1065.1117(b)(5) as 

follows: 

(b)(5) Repeat the testing in paragraphs (b)(1) through (4) of this section by 

raising the reactor temperature in increments of up to 25 °C, until one of the 

following conditions is met:  

(i) You reach the temperature at which vanadium sublimation begins above 

the method detection limit threshold determined in § 1065.1121, or 

(ii) You reach the temperature above which the manufacturer will limit 

operation through engine operational controls or shutdown.  In this case 

the maximum reactor test temperature should be reported as the VST. 
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Section 1065.1121 describes the process to determine the mass of vanadium and other 

metals emitted and the associated sublimation temperature.  There are certain aspects of the process 

that require clarification. 

The procedures in section 1065.1121(a)(1) provide that the entire capture bed be digested. 

However, the amount of alumina, quartz tube and quartz wool described in 1065.1115(a) would 

appear to be excessive, and the prescribed amount of acid appears insufficient. It is important for 

the entire sample to be homogenized, but all of the material may not be required for an accurate 

analysis. Additionally, changing the ratio between digested alumina and quartz can allow for 

tuning of the result; however, the text implies that this ratio should be fixed.  We request 

clarification as to what level of deviation would be allowable.  EMA proposes to revise section 

1065.1121(a)(1) as follows: 

(a)(1) Homogenize the recovered alumina, a portion of the ground quartz 

tube from the reactor, and the quartz wool. Place a portion of the 

homogenized sample in a Teflon pressure vessel with a mixture made from 

1.5 mL of 16 N HNO3, 0.5 mL of 28 N HF, and 0.2 mL of 12 N HCl. The 

quantity of acids may be adjusted in the prescribed proportions to ensure 

complete digestion of the sample. Note that you must weigh all the sample 

materials submitted to the digestion process (including alumina, quartz wool, 

and quartz tube). Note that the amount of ground quartz tube from the reactor 

included in the digestion can influence the vanadium concentration of both 

the volatilized vanadium from the sample and the method detection limit. 

You must be consistent with the amount ground quartz tube included in the 

sample analysis for your testing. You must limit the amount of quartz tube 

to include only portions of the tube that would be likely to encounter 

volatilized vanadium. 

There is a typo in the example calculation provided with Eq. 1065.1121-1 in section 

1065.1121(c).  The variable XICP should be in units of mg/kg, or µg/g, not mg/m³.  EMA proposes 

that those provisions include an equation to calculate the mass concentration of vanadium in mg/kg 

of digested material (excluding HNO3, HF, HCL and water) from the ICP reading (concentration 

per volume of digestate including HNO3, HF, HCL and water).  The ICP reading is typically in 

units of mass per volume of injected digestate.  The units of the instrument detection limit (IDL) 

according to (d)(1) of this section appear to be mass of vanadium per mass of pure solvent.  

Equation 1065.1121-1, however, would require the units of XICP to be mass of vanadium per mass 

digested material.  Some clarification is recommended with respect to the appropriate units for 

those factors.  We also recommend that the lab be required to document the equations used for 

calculating IDL, MDL and XICP from the original reading. 

Also regarding section 1065.1121(d)(1), if the IDL is given in mg/kg, it is unclear whether 

the reference mass is the mass of the reagents from paragraph (a) (which is only solvent) or the 

mass of material (e.g. alumina) which could theoretically be digested.  Furthermore, it appears that 

the blank samples would determine the blank value, but not the IDL.  EMA proposes instead to 

determine the IDL by analysis of reference standards as described in section 1065.1121(b)(2). 
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Later, in section 1065.1121(d)(5), the method detection limit threshold from the example 

calculation in (d)(4) is referenced, but with an incorrect value. The MDLthreshold value referenced 

is 4.8 ug/m3; the correct value from the example is 6.9 ug/m3.  

The provisions of section 1065.1121(e)(2) allow for the use of the ratio of vanadium to 

titanium measured during the test in lieu of the ratio provided by the catalyst supplier, provided 

that “the measured ratios of vanadium to titanium for the test you are correcting are within 20 % 

of the average calculated ratio for all of the tests in the data set that are being corrected.”  EMA 

recommends that the provision be clarified to specify whether this is a limit of +/-20% or within 

+/-10%.  We also note that the variable MDLTi is incorrectly defined as “the method detection 

limit for vanadium.”  This should be corrected to define MDLTi as “the method detection limit for 

titanium.” 

In the Preamble, EPA is proposing to add a new section 1065.1115(d) “that would allow 

the inclusion of an ammonia slip catalyst downstream of the vanadium SCR catalyst in certain 

circumstances, specifically only in the catalyst-coated monolith section of the reactor setup where 

the ammonia slip catalyst is part of the production aftertreatment system...The intent of this 

proposed addition is for the testing to more closely reflect how vanadium sublimation will be 

affected by the presence of an ammonia slip catalyst.” (see FR at 43180; see also section 

1065.1117(a)).  Including the ammonia slip catalyst (ASC) volume in the 35,000/hr space velocity 

(SV) raises the effective SV over the vanadium SCR catalyst (VSCR).  We request clarification 

from EPA as to why they have proposed to include the ammonia slip catalyst volume in the space 

velocity calculation.  We also request that EPA directly define “monolith system,” as that would 

help to clarify that the SV should be calculated over the combined VSCR+ASC.  

Additionally, the Preamble states this regarding section 1065.1121: “The EPA is proposing 

to revise the redesignated paragraph (d)(3) of this section to lower the method detection limit 

(MDL) from an optional 15 micrograms per cubic meter (μg/m3) to a required value at or below 7 

μg/m3.” (see FR at 43181)  Contrary to the Preamble discussion, the proposed section 

1065.1121(d)(3) references the MDL requirement as “at or below a threshold of 10 μg/m3.”  EMA 

supports that the correct MDL threshold is 10 μg/m3, consistent with the conclusions drawn in the 

Emissions Measurement and Testing Committee. 

Heavy-Duty Onboard Diagnostics Issues 

EPA included several requests for comments in the proposed Low-NOx Amendments 

relating to the onboard diagnostic (“OBD”) requirements for HDOH engines and vehicles. EMA’s 

responses to the Agency’s relevant requests for comment are set forth in the attached Appendix 

“D.” 
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Conclusion 

EMA and its members, appreciate the time and effort that the Agency has taken to address 

all stakeholders’ concerns regarding the implementation of the 2023 Final Rule. The modification 

to warranty and useful life will reduce the costs of ultra-low-NOx compliant engines and vehicles 

as they are introduced into the market. Those reduced costs and ameliorated SCR-inducement 

requirements will benefit all stakeholders, including truck and equipment purchasers and 

operators. 

That said, EMA has a number of recommendations to improve the Low-NOx amendments. 

Those recommendations are spelled out in the foregoing comments and in four attached 

Appendices detailing the red-lined revisions that EMA proposes for inclusion in the final 

regulations that result from this rulemaking. Just as important, and as noted at the outset, EMA 

urges EPA to issue the final rule incorporating EMA’s recommendations as quickly as possible so 

that the many benefits of this rulemaking can be implemented promptly, and hopefully in a manner 

that begins with the start of the 2027 MY. 

EMA stands ready to work with the Agency to finalize and implement this important 

rulemaking. And again, we appreciate the Agency’s collaborative efforts to improve the 2023 Final 

Rule. 

Respectfully Submitted, 

TRUCK AND ENGINE 

MANUFACTURERS ASSOCIATION 



Appendix “A”

Recommended Revisions to Part 1036 (and related provisions of Part 86 and Part 1068)

Below are EMA’s recommended revisions to sections of the highway CFR provisions related to 
SCR inducements.  The baselines as shown reflect EPA’s proposed provisions from the proposed 
Low-NOx Amendments.  The redline represents EMA’s recommended revisions to improve EPA’s 
proposed SCR inducement provisions to make them more workable and implementable, as 
explained earlier in these comments.

PART 86—CONTROL OF EMISSIONS FROM NEW AND IN–USE HIGHWAY 
VEHICLES AND ENGINES

§ 86.1810–17 General requirements.

* * * * *

(l) Diesel-fueled vehicles must meet SCR-related design and maintenance provisions as specified 
in 40 CFR 1036.111 and 1036.115(i) starting no later than model year 20292031.

§ 86.1844–01 Information requirements:  Application for certification and submittal of 
information upon request.

* * * * *

(d)  * * *

(22) For vehicles using SCR, describe the following design features:

(i) Audible and visual signals required under § 1039.1111036.111(c).

(ii) Compensation algorithms required under § 1039.1151036.115(h)(2).

* * * * *



PART 1036 – CONTROL OF EMISSIONS FROM NEW AND IN-USE HEAVY-DUTY 
HIGHWAY ENGINES

§ 1036.111 Inducements related to SCR.

Engines using SCR to control emissions depend on a constantan available supply of diesel exhaust 
fluid (DEF).  This section describes how manufacturers must design their engines to induce 
operators to take appropriate actions to ensure the SCR system has quality DEFis working 
properly. The requirements of this section apply equally for engines installed in heavy-duty 
vehicles at or below 14,000 lbs GVWR. The requirements of this section apply starting in model 
year 2027, though you may comply with the requirements of this section in earlier model years. 
Transitional provisions apply for model years 2027 and 2028through 2030 as described in 
paragraph (f) of this section.

(a) [Reserved]

(b) Inducement triggering conditions.
Create strategies that monitor for and trigger an the inducement signalsignals in paragraph (c) of 
this section based on the following conditions:

(1) DEF supply falling to not less than 2.5 percent of DEF tank capacity or a level 
corresponding to not less than three hours of engine operation, based on available 
information on DEF consumption rates.

(2) DEF with a urea concentration belowthat is not at least 20 mass percent. You may 
determineevaluate urea concentration based on direct measurement or based on a surrogate 
value such as exhaust NOx concentration before and after an SCR catalyst. Measurement 
may be limited to one time for each occurrence of adding to the DEF tank. Use good 
engineering judgment to determine urea concentration as soon as possible.

(3) Any signal indicatingdiagnostic indication that a catalyst is missing. 

(4) Open circuit faults related to the following: DEF tank level sensor, DEF pump, DEF 
quality sensor, SCR wiring harness, NOx sensors, DEF dosing valve, DEF tank heater, DEF 
tank temperature sensor, and aftertreatment control module.

(c) Audible signals. Design enginessystems with audible signals correspondingthat respond to the 
inducement triggering conditions in paragraph (b) of this section, subject to our approval, as 
follows:

(1) Audible signals must be sufficient to alert the operator to the need for service. The 
toneaudible signal must be active for 90 consecutive seconds with repeated tones or similar 
on one of the following schedules:

(i) For DEF supply, the toneaudible signal must occur when the system detects the 



triggering condition in paragraph (b)(1) of this section, when the engine detects an 
empty DEF tank, 30 minutes after detecting an empty DEF tankthe triggering 
condition, 60 minutes after detecting an empty DEF tank, and thenthe triggering 
condition, and every 60 minutes thereafter until key-off. Reevaluate at each key-on 
cycle. 

(ii) For all triggering conditions other than DEF supply, the toneaudible signal must 
occur when the system detects a triggering condition in paragraph (b)(2) through 
(4) of this section, 30 minutes after detecting the triggering condition, 90 minutes 
after detecting the triggering condition, and then every 180 minutes thereafter until 
key-off.  Reevaluate at each key-on cycle.

(2) You may design your enginessystem to suspend the audible signals in paragraph (c)(1) 
of this section when ambient temperature is or falls below -11 °C. If the triggering 
condition persists, restart audible signals at the same point in the schedule identified in 
paragraph (c)(1) of this section when ambient temperature isincreases to above 0 °C. 
Reevaluate at each key-on cycle.  You may propose alternative thresholds based on 
ambient temperature or surrogate measurements.

(d) SpeedPerformance derates. You may rely on derating engine or vehicle performance for 
protectingto prevent damage to aftertreatment systems and other, engine components from 
catastrophic damage, as long as derating is not based only on an assessment of emission control 
performance (such as evaluation of catalyst conversion efficiency)., or other emission-related 
components as allowed in 1036.115(h)(2).  Do not derate the engine solely due to an increase or 
other impact to emissions we regulate in this Part 1036.

(e) Deactivating inducements.  Program the enginesystem to deactivate inducements as 
followsunder any of the following conditions:

(1) Evaluate whether the detected inducement triggering condition continues to apply. 
Deactivate inducements if the enginesystem confirms that the detected inducement 
triggering condition is resolved.

(2) Allow a generic scan tool to deactivate inducement triggering codes.  You may restrict 
this deactivation capability to only be enabled when the vehicle is not in motion.  

(f) Transition provisions. The following provisions apply through model year 20282030 for 
engines that do not meet requirements for audible signals as described in paragraph (c) of this 
section:

(1) The following terms and general provisions apply under this paragraph (f):

(i) As described in § 1036.110, this section relies on terms and requirements 
specified for OBD systems by California ARB in 13 CCR 1968.2 and 1971.1 
(incorporated by reference, see § 1036.810).



(ii) The provisions of this section (f)(3) apply differently based on an individual 
vehicle’s speed history. A vehicle’s speed category is based on the OBD system’s 
recorded value forof average speed for the preceding 30 hours of non-idle engine 
operation. The vehicle speed category applies at the point that the engine first 
detects an inducement triggering condition identified under paragraph (b) of this 
section and continues to apply until the inducement triggering condition is fully 
resolved as specified in paragraph (e) of this section. Non-idle engine operation 
includes all operating conditions except those that qualify as idle based on OBD 
system controls as specified in 13 CCR 1971.1(h)(5.4.10). Apply speed derates 
based on the following categories:

(iii) Where engines derate power output as specified in this section, the derate must 
decrease vehicle speed by 1 mi/hr for every five minutes of engine operation until 
reaching the specified derate speed. This paragraph (a)(3) applies at the onset of an 
inducement, at any transition to a different step of inducement, and for any derate 
that recurs under paragraph (e)(3) of this section.

[Drafting error (f)(2), (f)(3) removed]

(42) You may derate based on the following inducement triggering conditionsDEF quality 
failing to meet your concentration specifications instead of the conditionstriggering 
condition specified in paragraph (b)(2) of this section: .

(i) DEF supply falling to 2.5 percent of DEF tank capacity or a level corresponding 
to three hours of engine operation, based on available information on DEF 
consumption rates.

(ii) DEF quality failing to meet your concentration specifications.

(53) Engines must follow the derate schedule described in this paragraph (f)(43) if the 
engine detects an inducement triggering condition identified in paragraph (b) of this 
section. The derate takes the form of a maximum drive speed for the vehicle, based on the 
vehicle speed category as described in paragraph (f)(1) of this section. This maximum drive 
speed decreases over time based on hours of non-idle engine operation without regard to 
engine starting.

(i) Apply speed-limiting derates according to the following schedule:



(ii) Where engines derate vehicle speed as specified in this section, the derate must 
decrease vehicle speed by 1 mi/hr for every five minutes of engine operation until 
reaching the specified derate speed. This paragraph (f)(3)(ii) applies at the onset of 
an inducement, at any transition to a different step of inducement, and for any derate 
that recurs under paragraph (f)(4) of this section.

(iii) You may delay the derate schedule for any vehicle speed category, or for 
motorcoaches under paragraph (f)(3)(iv), at each inducement step by up to 10 
hours.  For example, for a high-speed vehicle, the 65 mph step must be completed 
within 10 hours after the triggering condition is detected, the 60 mph step within 
16 hours of detecting the triggering condition, and so on.

(iiiv) You may design and produce engines that will be installed in motorcoaches 
with an alternative derate schedule that starts with a 65 mi/hr derate when an 
inducement triggering condition is first detected, steps down to 50 mi/hr after 80 
hours, and concludes with a final derate speed of 25 mi/hr after 180 hours of non-
idle operation. 

(64) Treat any detected inducement triggering condition that recurs within 40 hours of 
engine operation as the same detected inducement triggering condition, which would 
restart the derate at the same point in the derate schedule that the system last deactivated 
the derate.

§ 1036.115  Other requirements

(f)(3) DEF supply and DEF quality are adjustable parameters. The practically adjustable range 
includes any amount of DEF for which the engine’s diagnostic system does not trigger inducement 
If you meet the provisions in § 1036.111, DEF supply and DEF quality will not be treated or 
enforced as adjustable parameters.
provisions under § 1036.111. 



       *       *       *
(i)(2)  Design engines to respond to varying DEF quality with compensation algorithms that 
variesvary DEF injection to attempt to maintain NOx emission control that is comparable to 
operation with DEF conforming to the specifications referenced in the definition of ‘‘diesel 
exhaust fluid’’ in § 1036.801, subject to the limitations of the emission control hardware.

EPA has proposed to add § 1036.560.   Please note that EMA is recommending that EPA create a 
new § 1039.560 dedicated to nonroad engines rather than referencing this Part 1036 thawing 
demonstration procedure from Part 1036.  Recommended EMA revisions to EPA’s proposal below 
are shown in track changes:

§ 1036.560 DEF thawing demonstration procedure.

Use the following procedure to demonstrate that engines protect against DEF freezing as specified 
in § 1036.115(i)(3):

(a) Select a complete or partial vehiclehardware system for testing to represent in-use operation in 
cold weather.  This may be a complete or partial vehicle, or an engine and aftertreatment system 
combined with representative DEF supply components. Manufacturers may use alternative 
validation methods when testing partial equipment arrangements.

(b) Start with a full DEF tank that is stabilized to a temperature at or below -5 °C.

(c) Soak the vehiclehardware system at temperatures at or below -17 °C for 72 hours or until the 
DEF is frozen solid.

(d) Operate the engine at temperatures at or below -17 °C as follows:

(1) Start the engine and let it idle with no engine load for 20 minutes.

(2) Operate the engine for up to 50 minutes at maximum test speed and up to 40 percent of 
the maximum torque available at maximum test speed. Continue to operate the engine for 
an additional 50 minutes at idle speed or any speed up to the maximum test speed, fntest, 
as defined in § 1065.610(a), and up to 40 percent of the available torque at any 
speed.  Alternatively, the manufacturer may define and declare a different test speed 
profile, including varying speeds.

(e) Determine the time from engine starting to the point at which the engine is able to consistently 
inject DEF into the exhaust for achieving proper catalyst performanceSCR system is capable of 
fully functional dosing.



EMA proposes that EPA add a provision (h)(3) to the adjustable parameters requirements in Part 
1068.

§ 1068.50 Adjustable parameters.  
 
                 *        *        *

(h) The following provisions apply for adjustable parameters related to elements of design 
involving consumption and replenishment, such as DEF tank fill level and hybrid battery state of 
charge:

(1) We will determine the range of adjustability based on the likelihood of in-use operation 
at a given point in the physically adjustable range. We may determine that operation in 
certain subranges within the physically adjustable range is sufficiently unlikely that the 
subranges should be excluded from the allowable adjustable range for testing. In such 
cases, the engines/equipment are not required to meet the emission standards for operation 
in an excluded subrange.

(2) Shipping new engines/equipment in a state or configuration requiring replenishment to 
be within the range of adjustability for a certified configuration does not cause a violation 
of the prohibition in § 1068.101(a)(1).

(3) For DEF quality, the excluded range is urea concentrations less than 32.5%.



Appendix “B”

Recommended Revisions to Part 1039 (and Related Revision to Part 1068)

Below are EMA’s recommended revisions to sections of the nonroad CFR provisions related to 
SCR inducements.  The baselines as shown reflect EPA’s proposed provisions from the proposed 
Low-NOx Amendments.  The redline represents EMA’s recommended revisions as explained 
earlier in these comments, supporting our proposal that EPA codify the August 2025 Guidance as 
the approach for nonroad SCR inducements, as well as other minor clarifications and corrections.

PART 1039—CONTROL OF EMISSIONS FROM NEW AND IN-USE NONROAD 
COMPRESSION-IGNITION ENGINES

§ 1039.110 Recording reductant use and other diagnostic functions.

(a) Engines equipped with SCR systems using a reductant other than the engine’s fuel must have 
a diagnostic system that monitors reductant quality and tank levels and alertparameters related to 
SCR function as described in § 1039.111 and that alerts operators to the need to refill the reductant 
tank before it is empty, or to replace the reductant if it does not meet your concentration 
specificationsor take other action as necessary to ensure the SCR system is working properly. . 
The diagnostic system must include audible and visual signalstorque derates and, optionally, 
operational limitations, as described in § 1039.111, and audible or visual warnings (or both), or 
any other warnings that EPA may approve. You do not need to separately monitor reductant quality 
if your system uses input from anone or more exhaust NOx sensorsensors (or other sensorsensors) 
to alert operators when reductant quality is inadequate. However, tank level must be monitored in 
all cases.

(b) You may equip your engine with other diagnostic features. If you do, they must be designed to 
allow us to read and interpret the codes. Note that § 1039.205 requires you to provide us any 
information needed to read, record, and interpret all the information broadcast by an engine's 
onboard computers and electronic control units.

§ 1039.111 Inducements related to SCR.

Engines using SCR to control emissions depend on a constantan available supply of diesel exhaust 
fluid (DEF). This section describes how manufacturers must design their engines to prompt 
operators to take appropriate actions to ensure the SCR system is working properly. The 
requirements of this section apply starting in model year 2029, though you may comply with the 
requirements of this section in earlier model years. 

(a) [Reserved]



(b) Inducement triggering conditions.  Create strategies that monitor for and trigger an inducement 
signalthe inducements in paragraph (c) of this section based on the following conditions:

(1) Engine operation with noan empty DEF. tank.  Alternatively, you may trigger the 
inducement when DEF supply falls to not less than 2.5 percent of DEF tank capacity or a 
level corresponding to not less than three hours of engine operation, based on available 
information on DEF consumption rates.

(2) DEF with a urea concentration below 20 mass percentquality is inadequate.  You may 
determine urea concentration based on direct measurement or based on a surrogate value 
such as exhaust NOx concentration before and after an SCR catalyst. Evaluation may be 
limited to one time for each occurrence of a DEF level increase. Use good engineering 
judgment to determine urea concentration as soon as possible. practical. Off-cycle 
compliance to the NOx limits in (b)(2)(ii) and (iii) of this section will not be required.  DEF 
quality will be deemed inadequate if any of the following conditions is met:                                                                                

.
(i) DEF with urea concentration that is not at least 20 mass percent. Your engine 
must be capable to adjust DEF injection rate as described in § 1039.115(h)(2).

(ii) DEF with urea concentration that fails to meet your design specifications.

(iii) DEF with urea concentration that fails to achieve emissions at or below 2.25 
times the relevant certification cycle standard, or the certification cycle standard 
+1.5 g/kWh, whichever is lower.  For engines with a combined NOx + HC standard, 
DEF with any urea concentration that is inadequate to achieve emissions at or below 
the combined standard reduced by 0.19 g/kWh.

(3) Any signal indicatingdiagnostic indication that a catalyst is missing.

(4) Open circuit faults related to, at minimum, the following: DEF tank level sensor, DEF 
pump, DEF quality sensor, SCR wiring harness, NOx sensors, DEF dosing valve, DEF tank 
heater, DEF tank temperature sensor, and aftertreatment control module.

(c) Audible and visual signals. Design engines with audible and visual signals corresponding to 
theInducement derates.  Engines must follow the derate schedule described in this paragraph (c) if 
the engine detects an inducement triggering conditionscondition identified in paragraph (b) of this 
section, subject to our approval, as follows: . The derate takes the form of a minimum percent 
reduction in torque relative to the maximum  torque available at any engine speed, and an optional 
limitation in engine operation.  The derate schedule is based on hours of engine operation starting 
at the point when a triggering condition in paragraph (b) is confirmed, and continues without regard 
to engine starting:

(1) Audible signals must be sufficient to alert the operator to the need for service. The tone 
must be active for 90 seconds with repeated tones on one of the following schedules:

(i) For DEF supply, the tone must occur when the system detects the triggering 



condition in paragraph (b)(1) of this section, when the engine detects an empty DEF 
tank, 30 minutes after detecting an empty DEF tank, 60 minutes after detecting an 
empty DEF tank, and then every 60 minutes until key-off.  

(ii) For all conditions other than DEF supply, the tone must occur when the system 
detects a triggering condition in paragraph (b)(2) through (4) of this section, 30 
minutes after detecting the triggering condition, 90 minutes after detecting the 
triggering condition, and then every 180 minutes until key-off.

(iii) If the triggering condition persists after keying off and on again, engines must repeat 
the audible signal after keyon and according to the time schedule described in paragraph 
(c)(1)(i) or (ii) of this section.

(1) After not more than 36 hours of engine operation, derate the engine torque by not less 
than 25% at all available engine speeds.

(2) After not more than 100 hours of engine operation, either:

(i) Derate the engine torque by not less than 50% at all available engine speeds, or

(ii) Wait for a condition where the engine has been idled continuously for at least 15 
minutes, or refueled, and activate controls that prevent the ability of the equipment 
to accomplish the work for which it was designed.  Preventing the engine from 
restarting, or limiting the engine to idle operation with speed and torque capability 
only sufficient to avoid equipment damage, will be considered adequate controls to 
prevent work.  Alternative strategies may be approved if they can be demonstrated 
as capable of preventing work.

(3) Generator set engines and constant speed nonroad engines (e.g. agricultural pumps) are 
not required to apply the first inducement step in (1)(c)(i).

(24) You may design your enginessystem to suspend the audible signalsderates and 
operational limitations in paragraph (c)(1) of this section when ambient temperature is or 
falls below, -11 °C. If the triggering condition persists, restart audible signalsinducement 
at the same point in the schedule identified in paragraph (c)(1) of this section when ambient 
temperature isincreases to above 0 °C.  You may propose alternative thresholds based on 
ambient temperature or surrogate measurements.

(3) Visual signals must be sufficient to alert the operator to the need for service. Visual 
signals must be displayed until deactivation as described in paragraph (e) of this section.

(d) Performance derates. You may rely on derating engine or equipment performance for, as long 
as derating is not based only on an assessment of emission control performance (such as evaluation 
of catalyst conversion efficiency).to prevent engine or aftertreatment system damage as allowed 
in 1039.115(g)(2).  Do not derate the engine solely due to an increase or other impact to emissions 
we regulate under this Part 1039, except as provided in paragraph (c) of this section.



(e) Deactivating inducements.  Program the enginesystem to deactivate inducements as 
followsunder any of the following conditions:

(1) Evaluate whether the detected inducement triggering condition continues to apply. 
Deactivate inducements if the engine confirms that the detected inducement triggering 
condition is resolved.

(2) If your system allows for remotely deactivating inducement triggering codes, do not 
limit this capability to proprietary scan tools.

(3) To enable the moving of equipment with active inducement and to allow for self-
healing diagnostics, use of an inducement override function to temporarily restore full 
engine power is permitted provided it is active for no longer than 30 minutes and is limited 
to 3 activations over all inducement steps combined.  For each activation of the override, 
the full 30 minutes of full-power operation is available cumulatively across key-off or other 
engine shutdown events. 

(f) A manufacturer may propose alternative triggering conditions to those provided for in 
paragraph (b) of this section or alternative inducement strategies to those provided for in paragraph 
(c) of this section.

§ 1039.115  Other requirements that apply

        *          *           *
(e)  Adjustable parameters. Engines that have adjustable parameters must meet all the 
requirements of this part for any adjustment in the practically adjustable range.

(1) We may require that you set adjustable parameters to any specification within the 
practically adjustable range during any testing, including certification testing, selective 
enforcement auditing, or in-use testing.

(2) General provisions for adjustable parameters apply as specified in 40 CFR 1068.50.

(3) DEF supply and DEF quality are adjustable parameters. The practically adjustable 
range includes any amount of DEF for which the engine’s diagnostic system does not 
trigger inducement provisions under § 1036.111.   If you meet the requirements of § 
1039.111, DEF supply and DEF quality will not be treated or enforced as adjustable 
parameters.

        *          *           *

(h) The following additional requirements apply for engines with SCR:

(1) Diesel exhaust fluid tanks must be sized to require refilling no more frequently than the 



vehicle operator will need to refill the fuel tank, even for worst-case assumptions related 
to fuel efficiency and refueling volumes.as described in § 1039.125 (a)(2)(iii) and 
(a)(3)(iii).

(2) DesignIf you use the DEF quality criteria described in § 1039.111 (b)(2)(i), your 
engines to respondmust be capable of adjusting DEF injection quantity in response to 
varying DEF quality with compensation algorithms that varies DEF injectionto attempt to 
maintain NOx emission control that is comparable to operation with DEF conforming to 
the specifications referenced in the definition of ‘‘diesel exhaust fluid’’ in § 1039.801, 
subject to the limitations of the emission control hardware.

(3) Design engines for DEF freeze protection by including a warming system to thaw DEF 
to restore DEF flow into the exhaust system within 70 minutes after engine starting using 
the procedure described in 40 CFR 1036.560.§ 1039.560.  You may omit this warming 
system if one of the following is true:

(i) Your engine is designed not to operate at ambient temperatures less than -11 oC.

(ii) Your engine is designed to trigger audible or visual alarms if no DEF dosing 
occurs at ambient temperatures less than -11 oC and to activate the derates in § 
1039.111(c)(2) if no DEF dosing occurs within 70 minutes after engine start at 
ambient temperatures less than -11 oC.

(iii) You demonstrate that the equipment is generally not in usage in temperatures 
less than -11 oC. 

§ 1039.205 What must I include in my application?
  
                *        *        *

(b)                *        *        *

(12) For engines using SCR, describe the following design features:

(i) Audible and visual signalsInducement derates required under § 1039.111 (c).

(ii) Compensation algorithms requiredMethods to vary DEF injection in response 
to DEF quality variation as applicable under § 1039.115(h)(2).

EMA proposes that EPA create a new section in Part 1039 to describe the DEF thawing procedures 
unique to nonroad equipment, in lieu of referencing EPA’s proposed approach to reference 
procedures in Part 1036.  EMA proposes the following § 1039.560 DEF thawing demonstration 
procedure:



§ 1039.560 DEF thawing demonstration procedure.

Unless you elect to utilize one of the exceptions allowed under § 11039.115 (h)(3), subparagraphs 
(i) through (iii), use the following procedure to demonstrate that your engine adequately protects 
against DEF freezing as specified in § 1039.115(h)(3).

(a) Select a hardware system for testing to represent in-use operation in cold weather.  This may 
be a complete or partial equipment arrangement, or an engine and aftertreatment system combined 
with representative DEF supply components. Manufacturers may use alternative validation 
methods when testing partial equipment arrangements.

(b) Start with a full DEF tank that is stabilized to a temperature at or below -5 °C.

(c) Soak the hardware system at temperatures at or below -17 °C for 72 hours or until the DEF is 
frozen solid.

(d) Operate the engine at temperatures at or below -17 °C as follows:

(1) Start the engine and let it idle with no engine load for 20 minutes.

(2) Continue to operate the engine for an additional 50 minutes at idle speed or any speed 
up to the maximum test speed, fntest, as defined in 1065.610(a), and up to 40% of the 
available torque at any speed.  Alternatively, the manufacturer may define and declare a 
different test speed profile, including varying speeds.

(e) Determine the time from engine starting to the point at which the SCR system is capable of 
fully functional dosing.

EMA proposes that EPA add a provision (h)(3) to the adjustable parameters requirements in Part 
1068.

§ 1068.50 Adjustable parameters.  

                  *        *        *
(h) The following provisions apply for adjustable parameters related to elements of design 
involving consumption and replenishment, such as DEF tank fill level and hybrid battery state of 
charge:

(1) We will determine the range of adjustability based on the likelihood of in-use operation 
at a given point in the physically adjustable range. We may determine that operation in 
certain subranges within the physically adjustable range is sufficiently unlikely that the 
subranges should be excluded from the allowable adjustable range for testing. In such 



cases, the engines/equipment are not required to meet the emission standards for operation 
in an excluded subrange.

(2) Shipping new engines/equipment in a state or configuration requiring replenishment to 
be within the range of adjustability for a certified configuration does not cause a violation 
of the prohibition in § 1068.101(a)(1).

(3) For DEF quality, the excluded range is urea concentrations less than 32.5%.



Appendix “C”

Additional Revisions to Parts 1036 and 1065

In addition to the changes to § 1036.245 EMA recommended earlier in the body of these 
comments, we further recommend the following revisions to improve the clarity of the section.

§ 1036.245 Deterioration factors for exhaust emission standards.

          *         *         *
For consistency with the opening paragraph (see highlight), and thereby to avoid confusion:

(c) If you are unable to determine deterioration factors for an engine family under paragraph (a) of 
this section, select engines, subsystems, or components for testing. Determine deterioration factors 
based on service accumulation and related testing to represent the deterioration expected from in-
use engines over the useful life, including effects of crankcase emissions and infrequent 
regeneration. You may perform maintenance on emission-data engines as described in § 1036.125 
and 40 CFR part 1065, subpart E. Use good engineering judgment for all aspects of the effort to 
establish deterioration factors under this paragraph (c). Send us your test plan for our preliminary 
approval under § 1036.210. You may apply deterioration factors based on testing under this 
paragraph (c) to multiple engine families, consistent with the provisions in paragraph (a) of this 
section. Engine dynamometer hours accumulated during emission measurements do not count 
toward meeting the minimum number of engine dynamometer hours in paragraph (c)(3) of this 
section or the total service accumulation hours in paragraph (c)(8) of this section. Determine 
deterioration factors based on a combination of minimum required engine dynamometer aging 
hours and accelerated bench-aged aftertreatment as follows:

(c)(1) Select an emission-data engine and aftertreatment devices and systems that can be assembled 
into a certified configuration to represent the engine family. Stabilize the engine and aftertreatment 
devices and systems, together or separately, to prepare for emission measurements. These 
stabilization hours count toward meeting the minimum number of engine dynamometer hours in 
paragraph (c)(3) of this section and service accumulation hours.

Other recommended revisions for clarification:

(c)(4) Perform service accumulation in the laboratory by operating the engine or hybrid powertrain 
on a dynamometer repeatedly over one of the test sequences in paragraph (c)(4)(i) or (ii) of this 
section, or use a different test sequence (and cycle validation) that we approve in advance. For 
spark-ignition engines, you may exclude operation over the LLC in paragraphs (c)(4)(i)(C) and 
(ii)(C) of this section. If you conduct service accumulation for hybrid powertrains using an engine-
based simulation of powertrain testing as specified in 40 CFR 1037.551, you may omit the hybrid 
components.

          *         *         *



(c)(7) After performing the specified service accumulation on the engine dynamometer, repeat the 
emission measurements described in paragraph (c)(12) of this section.

(c)(8)(ii) You may determine deterioration factors for more than one useful life period in the same 
demonstration test.  To determine deterioration factors for standards subject to a shorter useful life, 
you may calculate a value for hours-of-service accumulation corresponding to the shorter useful 
life using Eq. 1036.245-1. For example, this may apply if the testing will be used to establish 
deterioration factors for a different primary intended service class. Follow the procedure described 
in paragraph (c)(12) of this section to determine deterioration factors for a shorter useful life. 

          *         *         *

(c)(10) After bench-aging aftertreatment devices, reinstall the aftertreatment devices and systems 
on the engine used for service accumulation in paragraph (c)(23) of this section, or install 
aftertreatment devices and systems on a different emission-data engine (or an equivalent engine) 
that has been stabilized with or without aftertreatment as described in paragraph (c)(1) of this 
section. Ensure that the aftertreatment is installed such that the engine is in a certified configuration 
to represent the engine family. 

          *         *         *

(c)(13) Calculate each deterioration factor by comparing the highest exhaust emissions at any point 
during aging where you measure emissions (you may apply averaging as allowed in (c)(2))
and exhaust emissions at the low-hour test point as described in paragraph (c)(12) of this section, 
without extrapolation.

(c)(14) To determine separate deterioration factors corresponding to a shorter useful life, calculate 
the total service accumulation corresponding to the shorter useful life as described in paragraph 
(c)(8)(ii) of this section. Once there is enough bench aging to represent operation corresponding 
to the shorter useful life, perform the steps described in paragraphs (c)(10) through (13) of this 
section, including emission measurement of all relevant pollutants. After this testing is complete, 
recalculate the required bench aging hours to account for the additional operation on the engine 
dynamometercalculate the additional bench aging or dyno aging hours needed to satisfy service 
accumulation to the longer useful life, and resume service accumulation using either method to 
determine deterioration factors for the longer useful life.

Consistent with the discussion in the comments, EMA recommends the following revisions to the 
interim provisions in § 1036.150.

§ 1036.150  Interim provisions

          *         *         *

(aa) Carryover deterioration factors.  YouThrough model year 2029, you may certify an engine 
familyfamilies to compression-ignition standards using carryover data with a deterioration factor 
based on vehicle speedsderived from service accumulation using v̄agingcycle of either 40.26 mi/hr 



for test sequence 1 or 44.48 mi/hr for test sequence 2 underduring accelerated aftertreatment 
bench-aging.  See § 1036.245.  This applies to new and carryover deterioration factors.

          *         *         *

(cc) Deterioration factors through model year 2029. Through model year 2029, determine 
deterioration factors based on estimated emission levels corresponding to the useful life that 
applies for the engine family, applying a value k = 1.0 for all service classes when using Eq 
1036.245-1. This may involve interpolation if you measured emission levels after service 
accumulation exceeding the useful life (in miles).

EMA also recommends the following revisions to Part 1065 related to the Diesel Aftertreatment 
Rapid Aging Protocol (DARAP) to add clarity to those provisions.

To clarify that certification cycle-based service accumulation inputs to DARAP are acceptable in 
lieu of field data inputs, especially where field data is limited or widely variable depending on the 
application, EMA recommends the following amendment:

§ 1065.1133 Application selection, data gathering, and analysis

           *    *    *

(a) Field data target selection. Use good engineering judgment to select one or more target 
applications for gathering of input field data for the accelerated aging cycle generation that 
represent a greater than average exposure to potential field aging factors. It should be noted that 
the same application may not necessarily represent the worst case for all aging factors. If sufficient 
data is not available to make this determination with multiple applications, you may select the 
application that is expected to have the highest sales volume for a given engine family. It is 
acceptable to use service accumulation cycle data in lieu of field data for the purposes of this 
section.

To avoid confusion when useful life requirements are expressed in both miles and hours, but miles 
are the commonly applied metric for DF service accumulation (as is the case for heavy-duty 
engines), we recommend that EPA amend section 1065.1139(a) as follows:

 § 1065.1139 Aging cycle generation.

           *    *    *

(a) Cycle generation process overview.

The process of cycle generation begins by determining the number of bench aging hours. The input 
into this calculation is the useful life in engine operating hours for the target application. If the 
standard-setting part does not establish useful life based primarily on engine operating hours, use 
good engineering judgment to determine the appropriate number of hours corresponding to the 
regulatory useful life based on field data, including average vehicle speed. Subtract service 



accumulation hours on an engine dynamometer before the start of accelerated aging from the value 
representing the useful life in hours. Also subtract the engine operating hours needed to stabilize 
the engine before accelerated aging, and subtract 100 hours to account for stabilization after 
accelerated aging. The total number of accelerated aging hours is generally equal to the useful life 
in hours divided by 10 to account for the 10-fold acceleration of the aging process; however, a 
different acceleration factor may apply as specified in paragraph (e)(6)(v) of this section. As an 
example of the 10-fold acceleration based on the sample calculation in 40 CFR 1036.245(c)(6), if 
the total service accumulation representing hours of engine operation over the useful life is 18,567 
hours, engine stabilization involved 250 hours of engine operation before initial emission testing, 
and service accumulation on the dynamometer included 1,525 hours of engine operation, the target 
for benchagingbench-aging hours would be 1,669 hours ((18,567-250-1,525-100)/10). Arrange the 
different operating modes for repetitive temperature cycling and divide the 1669 hours over those 
operating modes, as outlined in paragraph (g) of this section. In the case of periodic regeneration, 
split the bench-aging hours between regeneration and normal (non-regeneration) operation. The 
analysis of normal operation data is given in paragraph (b) of this section. The analysis of 
regeneration data is given in paragraph  (d) of this section.



 

 

   “Appendix “D” 

Comments on Heavy-Duty On-Board Diagnostics (OBD) Issues 

In the proposed Low-NOx Amendments, EPA has requested comments on a number of OBD 

issues impacting HDOH engines and vehicles. EMA’s responses to the relevant requests for 

comment are set forth below:  

1. EPA Request C-42 (See 91 FR at 43205). – EPA has requested comment on whether 

section 1036.110 should be modified to acknowledge that, where CARB’s OBD 

requirements (with which EPA has harmonized) depend on the triggering of inducements, 

engines meeting the requirements of section 1036.111 should be considered to meet any 

inducement-related requirements included in the Agency’s heavy-duty OBD program.  

EMA confirms that the current provisions, and the newly proposed amendments, are 

sufficient for isolating the requirements for the inputs related to inducement 

strategies from the diagnostic requirements that may generate false failures.   

2. EPA Request C-43 (See 91 FR at 43205). – EPA has requested comment on the need to 

revise the example in section 1036.110(b), which suggests the Agency may approve an 

OBD system meeting a later version of CARB’s OBD requirements, so that it is not 

interpreted as precluding earlier versions of CARB’s regulations as allowable alternatives.   

EMA believes the provision could be better clarified by allowing manufacturers to 

implement “some or all provisions from a later version of California’s OBD requirements.” 

That flexibility is essential, and provides a practical and efficient transition to the CARB 

2022 HDOBD standards updates by enabling manufacturers to adopt select elements 

without being required to meet all associated phase-in provisions simultaneously. The 

allowance additionally addresses the longstanding issues of staggered and misaligned 

implementation of requirements between EPA and CARB that often impacts the phase-in 

of new technologies and can create increased potential for false faults. EMA supported the 

recently proposed provision that would now provide this flexibility for LD/MD Tier 4 

vehicles [ref., 40 CFR 86.1806-17]. In sum, EMA supports the provision and the 

example, recommends a minor clarifying amendment to 40 CFR 1036.110(b).   

§ 1036.110 Diagnostic Controls. 

* * * * * 

(b) Engines must comply with the 2019 heavy-duty OBD requirements adopted for 

California as described in this paragraph (b). California's 2019 heavy-duty OBD 

requirements are part of 13 CCR 1968.2, 1968.5, 1971.1, and 1971.5 (incorporated by 

reference, see § 1036.810). We may approve your request to certify an OBD system meeting 

alternative specifications or meeting some or all provisions from a later version of 

California’s OBD requirements, if you submit information as needed to demonstrate that 

it meets the intent of this section. For example, we may approve your request for a system 

that meets a later version of California's OBD requirements if you demonstrate that it 

meets the intent of this section; the demonstration must include identification of any 

approved deficiencies and your plans to resolve such deficiencies. To demonstrate that 



 

 

your engine meets the intent of this section, the OBD system meeting alternative 

specifications must address all the provisions described in this paragraph (b) and in 

paragraph (c) of this section. The following clarifications and exceptions apply for engines 

certified under this part: 

3. EPA Request C-44 (See 91 FR at 43205). – EPA has requested comment regarding the 

realistic expectations for monitoring systems with multiple SCR catalysts and NOx 

sensors, and whether requirements need to be modified to accommodate this new 

technology to avoid driving false fault codes and burdensome testing (with little benefit to 

operators or the environment). EMA has repeatedly informed EPA (and CARB) that many 

requirements, problematic even with current technology, will present exponentially 

increasing challenges with the implementation of multiple catalyst-based systems, 

including the increased number of exhaust gas sensors, and the extremely low exhaust gas 

emissions performance of those systems. The requirements most notably impacted are 

IUMPR, the related provisions for special denominators, and the extensive demonstration 

requirements related to NOx sensors. The need to comply with those requirements leads to 

increased costs and potential false faults without offering environmental or consumer 

benefit.   

EPA addresses some of those concerns through the proposed Low-NOx Amendment by 

retaining the current IUMPR requirements [ref., 1036.110(b)(19)], and by providing an 

allowance for special denominators on multiple catalyst-based systems [ref., 

1036.110(b)(23)].  There remain, however, the extensive NOx sensor demonstration 

requirements, which will necessitate the utilization of significant testing resources to 

execute, and may drive unnecessary diagnostic modification leading to false faults, but 

have not proven to yield a benefit to the environment or consumers. EMA recommends 

retaining the diagnostic requirements for NOx Sensors, while removing the overly 

prescriptive and burdensome test program.  EMA proposes a provision to make the 

testing requirements of 13 CCR 1968.2(f)(5.2.2)(D)(i-iv) and 1971.1(e)(9.2.2)(D)(i-iv) 

not applicable. 

4. EPA Request C-46 (See 91 at FR 43206). –EPA has requested comment on the proposal 

to codify provisions for ensuring proper maintenance of SCR systems used with diesel-

fueled light-duty and medium-duty vehicles. EPA is also requesting comments on whether 

chassis-certified medium-duty vehicles that already meet section 1036.111 should be 

required to meet the in-cab display requirements in section 1036.110.  

The use case and value of in-cab display requirements for light and medium-duty vehicles  

does not warrant a mandate.  Those products are better suited to the use of a generic (or 

enhanced) scan tool to retrieve parameters related to engine derating and other 

inducements.  Excessive messaging within a light or medium-duty product may be 

confusing and distracting for vehicle operators.  Furthermore, short-term derates (e.g., 

temporary torque limitation) may generate additional confusion and be caused by a 

temporary condition of operation rather than a result of diagnostics.  EMA therefore 

opposes the mandates proposed in section 1036.110 for all light and medium-duty 

applications. More specifically, EMA recommends that EPA strikeout 86.1806-27(b)(1) 

and insert a minor clarification in (b)(2), as follows:   



 

 

§ 86.1806-27 On-board Diagnostics. 

* * * * * 

(b) * * * 

(1) Make parameters related to engine derating and other inducements available for 

reading with a generic scan tool as specified in 40 CFR 1036.110(b)(9)(vi). 

(2) You may optionally dDesign your vehicles to display information related to engine 

derating and other inducements in the cab as specified in 40 CFR 1036.110(c)(1) and 

1036.601(c). 

In addition to the foregoing specific response to EPA’s requests for comments, EMA has 

several other recommended revisions to other of EPA’s proposed OBD-related regulations, as 

follows: 

i. §86.010-18 On-board Diagnostics for engines used in applications greater than 

14,000 pounds GVWR. – EMA supports the new provision to utilize approved 

deficiencies for the transition period. EMA proposes to additionally incorporate 

the carryover of the related production vehicle and engine evaluation (PEVE) 

data as the results of such tests would be redundant to those executed in prior model 

years where issues identified are already documented through the deficiencies.    

§ 86.010-18 On-board Diagnostics for engines used in applications greater than 

14,000 pounds GVWR. 

 

* * * * * 

 

(n) * * * 

(4) For model year 2027 and later engines meeting the requirements of this section 

under 40 CFR 1036.150(k) or 1071.80, manufacturers may continue to use 

approved deficiencies and carry-over production vehicle evaluation data through 

model year 2029. 

 

ii. §1036.110 Diagnostic Controls. – EMA has reviewed and broadly supports the 

new and amended provisions under section 1036.110, as many of the proposals are 

supportive of robust diagnostic systems.  While EMA supports many of the new 

provisions, there are some that warrant comment, revision, or updated language to 

better capture the intent of the regulation or provide necessary flexibility for the 

2027 and later MY heavy-duty products.  Specific comments and proposals within 

section 1036.110 are detailed below. 

a. 1036.110(b)(8): EMA proposes additional clarification to section (b)(8), 

shown below, that the required signals are only necessary if the systems are 

equipped with the relevant components.  



 

 

(b) * * * 

(8) Include the additional data-stream signals in 13 CCR 1971.1(h)(4.2.3)(E), 

(F), and (G) as freeze-frame conditions in the same manner as requirements for 

signals identified as requiredin 13 CCR 1971.1(h)(4.3) if equipped. 

b. 1036.110(b)(9): EMA recommends the deletion of section (b)(9)(vi). The 

requirement is redundant and largely captured within other diagnostic 

provisions. Additionally, the requirement for specific data elements is vague 

and may lead to consumer confusion and even unnecessary repairs.  

c. 1036.110(b)(19): EMA supports the IUMPR proposal for HD applications 

under Part 1036, however, there is a need to include the same allowance for 

engine dynamometer-certified MD applications. MD engine dynamometer-

certified applications share common design features, operation profiles, and 

customers as the equivalent HD variants and necessitate an aligned 

requirement. EMA proposes to immediately align the same allowance with 

a new provision within 86.1806-27 for products certified under 40 CFR 

1036.104. 

§ 86.1806-27 On-board Diagnostics. 

 

* * * * * 

 

(a) * * * 

(14) For engines certified to emissions standards under 40 CFR Part 1036, an 

in-use minimum performance ratio of 0.100 applies for all monitors in lieu of 

the requirements contained in 13 CCR 1968.2(d). 

Additionally, EMA recommends alignment to the 0.100 IUPMR requirements 

for LD/MD Tier 4 vehicles under the anticipated ‘Part 2’ NPRM.  While the 

applications and issues are not identical, the applications face many similar 

concerns of diagnostic robustness that negatively impact consumers (e.g., false 

faults).  Emissions standards continue to get stricter, and robustness is needed 

to preserve credibility of the current OBD program.   

d. 1036.110(b)(20): EMA proposes additional refinement to section (b)(20), 

shown below, clarifying that all of the requirements of (g)(3) – not just (g)(3.1) 

– do not apply. Other sections under (g)(3) may still mistakenly be applied 

while the intent of the provision is exemption from comprehensive component 

monitoring for the referenced inputs. 

(b) * * * 

(20) The comprehensive component monitoring requirements in 13 CCR 

1971.1(g)(3.1) for directly or indirectly monitoring inputs related to 

inducement strategies do not apply.  



 

 

e. 1036.110(b)(21): EMA believes it appropriate to allow manufacturers to either 

use the DAAAC Aging Protocol or use the existing CARB OBD Aging 

Protocol (aligned with CARB “Mini-bus” proposal), BUT we are not 

supportive of any excessive and non-material data collection and correlation 

exercises.  EMA recommends retaining the updated aging requirements, 

expanding flexibility to the CARB aging protocols, and removing the 

specific data collection requirements.  Section 1036.245 already incorporates 

by reference the appropriate data collection requirements in 1036.1131-1145; 

incorporation or reference to another set of requirements will generate further 

confusion, inconsistency, and unnecessary costs.  EMA added Part 1065 

Subpart L as 1036.245 (dynamometer aging) references Part 1065 – which is 

the actual DAAAC aging testing procedures for both diesel aftertreatment aging 

and TWC (three-way catalyst) bench aging. It is prudent to identify both parts 

explicitly; CARB’s “Minibus” proposal included both references.  EMA 

recommends adding Subpart L language since EPA is adding a new section past 

1065.1145 which is the standard bench cycle (SBC) procedures for TWC 

products (e.g., natural gas engines). 

(21) In lieu of the aging requirements in 13 CCR 1971.1.(1)(2.3.4), 

manufacturers may instead choose to use the aging procedures described in 40 

CFR 1036.245 and/or 40 CFR 1065 Subpart L. The data collection provision 

and correlation requirements of 13 CCR 1971.1(i)(2.3) do not apply if the 

manufacturer utilizes the aging procedures included in 40 CFR 1036.245 

and/or 40 CFR 1065 Subpart L. 

f. 1036.110(b)(22): EMA recommends an additional reference to EPA Low NOx 

Hybrid definition to ensure consistency; adding a reference to the Hybrid 

definition with regulatory citation. 

(22) Use the definition of Federal Test Procedure cycle as defined in 40 CFR 

1036.512, and the Supplemental Emission Test as defined in 40 CFR 1036.510 

in lieu of the procedures defined in 1971.1(c). Use the definition of Hybrid as 

defined in 40 CFR 1036.801 in lieu of the definition defined in 1971.1(c). 

g. 1036.110(b)(23): EMA recommends a minor clarification to avoid inconsistent 

application of the requirements for multiple catalyst-based systems.  EMA 

proposes an update that ensures the allowance is not limited to a single 

diagnostic but rather ‘any’ that require the denominator flexibility. 

(23) For OBD systems that have NOx converting catalyst systems with more 

than one catalyst in series, the manufacturer may increment the denominator 

for a any monitor required by section (e)(6) using the criteria set forth in 

section 1971.1(d)(4.3.2)(G). 

h. 1036.110(b)(26): EMA has been working with CARB to address concerns of 

Readiness and the impact it has on vehicle I/M compliance.  The EPA proposal 

incorporates concepts intended to be released with the CARB HD Low NOx 



 

 

Omnibus amendments – indefinitely on hold – but the solution was not finalized 

and does not fully resolve the concerns for monitors that require unique 

conditions to execute.  While a long-term solution can be considered, EMA 

proposes a provision to allow setting CCM to ‘Complete’ or ‘Ready’. In 

addition, EMA recommends removing the presence of Permanent Fault Codes 

(PDTC) among the operating conditions for this Readiness provision. 

Currently, this issue is only addressed through the issuance of informal 

guidance allowing systems to ignore PDTCs in the presence of the other 

monitoring conditions listed. The lack of consistency and a long-term solution 

will drive other state I/M inspections that may yield failures or rejections 

leading to consumer loss of confidence in OBD and burden in the form of cost 

for consumer resolution.   

EMA proposes both an additional provision for CCM to always be set to 

‘Complete” (or “Ready”) with no currently established timeframe, and the 

removal of the PDTC requirement from the listed readiness conditions. 

These provisions are vital for applications with the J1979-2 Protocol that 

expanded the Readiness groups from 10 to 20 (CSERs, VVT etc.), thereby 

introducing more Readiness groups containing diagnostics that run during 

extreme or special operating conditions only (e.g., cold ambient, regeneration, 

etc.). The recommended changes also support alignment with recently proposed 

LD/MD Tier 4 amendments designed to address similar concerns related to I/M 

inspections. 

(26) The following requirements apply for Readiness: 

 

a) For the Comprehensive Component Monitor Readiness Group contained 

in 13 CCR 1971.1(h)(4.1), the readiness status of the group may report 

Always Complete. 

 

b) For monitors that increment denominators using any of the criteria in 13 

CCR 1971.1(d)(4.3.2), except the general denominator requirements 

contained in 1971.1.(d)(4.3.2)(B), the readiness status of that monitor may be 

considered to have "fully executed and determined that the component or 

system is not malfunctioning" if the MIL is not currently commanded on for 

that monitor and at least 15 warm-up cycles and 400 minutes of engine run 

time or 200 miles have occurred since the fault memory last cleared, and no 

permanent fault code is stored for that monitor. 

 

Additionally, EMA proposes the same provisions into Part 86 for MD 

engine dynamometer-certified applications that share the same designs; 

common customer experiences are essential to limit potential confusion.  

§ 86.1806-27 

 

(a) * * * 



 

 

 

(14) The following requirements apply for Readiness: 

 

a) For the Comprehensive Component Monitor Readiness Group contained in 

13 CCR 1968.2(g)(4.1), the readiness status of the group may report Always 

Complete. 

 

b) For monitors that increment denominators using any of the criteria in 13 

CCR 1968.2(d)(4.3.2), except the general denominator requirements contained 

in 1968.2(d)(4.3.2)(B), the readiness status of that monitor may be considered 

to have "fully executed and determined that the component or system is not 

malfunctioning" if the MIL is not currently commanded on for that monitor and 

at least 15 warm-up cycles and 400 minutes of engine run time or 200 miles 

have occurred since the fault memory last cleared. 

 

i. 1036.110(b)(27): EMA recommends additional and minor clarifications to 

avoid deviation from the intent to eliminate OBD monitoring and testing for 

hybrid components when not necessary. The provision should only apply OBD 

requirements when the hybrid component is used during powertrain testing 

required for criteria pollutant emissions compliance.  EMA proposes minor 

clarification to ensure correct application of the provision. 

(27) The OBD requirements in this section do not apply for hybrid components, 

unless you use powertrain testing with hybrid components to demonstrate 

compliance with the requirements of this part 1036.104. 

 

j. 1036.110(c): EMA recommends additional amendments to mitigate the 

challenges facing implementation of in-cab display (ICD) function between 

engine and vehicle manufacturers, while maintaining the requirement to 

provide the operator with diagnostic information. The medium and heavy-duty 

vehicle market includes separate engine and vehicle manufacturers, where the 

engine manufacturer may supply the fault conditions detected to fulfill this 

requirement. Since engine calibration updates are issued independently from 

vehicle software releases, any engine post-production calibration changes that 

affect the ICD systems necessitates a change in the vehicle manufacturer's 

programming. The heavy-duty market includes thousands of cluster variants 

across OEMs and applications where the dashboard is not in the immediate 

view of the operator.  The option to provide ICD information through remote 

access meets the intent of the requirement to notify operator with sufficient 

information to complete vehicle operation safely and to support any necessary 

vehicle service. Additionally, it is essential that the ICD emergency vehicle 

exceptions also apply to new engines and vehicles. Section 1036.601(c) only 

applies to field modifications (in-use vehicles). EMA proposes language for 

flexibility to provide ICD information optionally through remote access, 

and an additional provision to extend emergency vehicle exceptions to new 



 

 

engines and vehicles, and incorporation of an additional example for an 

acceptable DEF consumption parameter.  

(c) Design the diagnostic system to display the following information in the 

cab or optionally via remote access, as appropriate: 

 

(1) For inducement triggering conditions under § 1036.111, identify whether 

the condition relates to DEF level, DEF quality, or tampering. The following 

additional requirements apply fFor those inducements specified in § 1036.111 

and any other AECD related to the SCR or DPF system that derates engine 

output and changes the status of an aftertreatment system (for example, 

hydrocarbon or DEF dosing is disabled): 

 

(i) derates engine output related to SCR or DPF systemIdentify whether the 

fault condition is related to SCR or DPF system.   

(ii) s, iIndicate the fault code for the detected problem, a description of the 

fault code, and the current speed restriction, as applicable. For inducement 

faults under § 1036.111, identify whether the fault condition is for DEF level, 

DEF quality, or tampering; for other faults, identify whether the fault 

condition is related to SCR or DPF systems. 

(iii) If there are additional derate stages, also indicate the next speed 

restriction and the time remaining until starting the next restriction. If the 

derate involves something other than restricting vehicle speed, such as a 

torque derate, adjust the information to correctly identify any current and 

pending restrictions. 

 

(2) Identify on demand the total number of active and completed diesel 

particulate filter regeneration events that have taken place since installing the 

current particulate filter. 

 

(3) Identify on demand the historical lifetime and current rate of DEF 

consumption, such as gallons of DEF consumed per mile or gallons of DEF 

consumed per gallon of diesel fuel consumed or miles per gallon of DEF 

consumed. Design the system to allow the operator to reset the current rate of 

DEF consumption. 

 

(4) Manufactures can use discretion to decide what to safely display while the 

vehicle is in-motion, which may be a more limited set of the required 

information than is displayed when the vehicle is stationary. 

 

(5) Emergency vehicle field provisions under 40 CFR 1036.115(h)(4) may 

include corresponding changes to diagnostic systems and audible signals 

relative to the requirements in §§  1036.110 and 1036.111. For example, the 

cab display required under § 1036.110(c)(1) and § 1036.111(c)(1) may be 

entirely omitted. 

 



 

 

iii. §1036.601 Overview of Compliance Provisions. – The current and underlying 

requirements would potentially require emergency vehicle products to display the 

newly established in-cab display information in the cab.  The use of in-cab display 

for emergency vehicles may generate excessive and even detrimental messaging 

for vehicle operators.  EMA proposes an exemption from in-cab display 

requirements for emergency vehicle applications; the additional language 

attempts to codify the direction provided by EPA OTAQ. 

§1036.601 Overview of Compliance Provisions. 

* * * * * 

(c) The emergency vehicle field modification provisions of 40 CFR 85.1716 apply 

with respect to the standards of this part. Emergency vehicle field modifications 

under 40 CFR 85.1716 may include corresponding changes to diagnostic systems 

and audible signals relative to the requirements in §§ 1036.110 and 1036.111. For 

example, the cab display required under § 1036.110(c)(1) and § 1036.111(c)(1) 

may be entirely omitted identifying a fault condition may omit information about 

the timing or extent of a pending derate if an AECD will override the derate. 
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