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INTRODUCTION
On Aug. 17, 2016, EPA and NHTSA announced the release of their joint Phase 2 final rule establishing
greenhouse gas (GHG) and fuel consumption standards for medium- and heavy-duty trucks. The rule
impacts 2021 2-207 model year motor home chassis sold in the U.S.
An advance copy of the final rule along with supporting documents are available online (see links below).
In its pre-Federal Register format, the final rule is 1,690 pages in length. At the time of the writing, the
Federal Register version had not yet been published.
AVAILABLE DOCUMENTS
• Final rule
• EPA Fact Sheet
• Regulatory Impact Analysis
• Response to Comments
• NHTSA News release
• Final Environmental Impact Statement (EIS)
o EIS Summary
o EIS Appendices
• CAFE compliance and effects modeling system (Volpe Model)
DOCKET REFERENCE
EPA–HQ–OAR–2014–0827; NHTSA- 2014-0132; FRL-9927-21-OAR
AFFECTED CODE SECTIONS
EPA: 40 CFR Parts 9, 22, 85, 86, 600, 1033, 1036, 1037, 1039, 1042, 1043, 1065, 1066, and 1068
NHTSA: 49 CFR Parts 523, 534, 535, and 538
AGENCY CONTACTS
EPA: Tad Wysor, Office of Transportation and Air Quality, Assessment and Standards Division
(734) 214-4332; email address: wysor.tad@epa.gov.
NHTSA: Ryan Hagen, Office of Chief Counsel, 202-306-2992; ryan.hagen@dot.gov
OVERVIEW OF STANDARDS AND CERTIFICATION PROCEDURES APPLICABLE TO MOTOR
HOME CHASSIS
The Phase 2 rule (which covers 2021 model year to 2027 model year vehicles) is an extension of the
Phase 1 rule which requires that 2014 model year to 2018 model year motor home chassis be equipped
with Phase 1 certified engines and low rolling resistance tires. With the Phase 2 rule, motor home
chassis will be required to meet more stringent GHG and fuel consumption standards. Motor home
chassis manufacturers will have the option of certifying motor homes like any other vocational
vehicle or they can be certified using the Custom Chassis provisions. If a manufacturer elects to
certify a motorhome chassis using the vocational vehicle provisions, the standards will be up to 24% more
stringent than was previously the case under Phase 1, however, the manufacturer will have the flexibility
of utilizing averaging, banking and trading (ABT) provisions if it opts for this route. Alternatively, if a
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manufacturer elects to use the Custom Chassis option, it will have less stringent standards to comply
with and less burdensome certification requirements but it will have fewer opportunities to use the ABT
flexibility provisions.
In the sections to follow, both the regular vocational vehicle provisions as well as the Custom Chassis
provisions are discussed.
Custom Chassis Standards and Certification Procedures
Per the final rule, the following types of vehicles can be optionally certified in accordance with the Custom
Chassis provision:
•
•
•
•
•
•
•

coach buses
motor homes
school buses
transit vehicles
refuse trucks
cement mixers
emergency vehicles.

Note: These vehicle types listed above can also be certified per the rules applicable to all vocational
vehicles (which allows use of ABT).
When certifying a motor home using the Custom Chassis provision, the manufacturer must certify the
vehicle to one of two sets of standards (either the GEM-based standards or the Design Standards).
If the manufacturer opts to use the GEM-based standards, they will get to use a default EPA engine map
as well as many other EPA default parameters that are required inputs for vehicles in the primary
program. With this option, the manufacturer can choose which technologies to use in complying with the
standards.
The Design Standard option is available only to manufacturers of motor homes, cement mixers and
emergency vehicles. With the Design Standards option, the manufacturer installs technologies specified
in the rule and does not need to use the GEM model in certifying the vehicle. It is a less complex
alternative. Additional information on the two Custom Chassis certification options follows.
The GEM-Based Custom Chassis Standards
With the GEM-based standards, motor homes must emit 6% less CO2 than compared to 2017 model
year baseline vehicles. By 2027, the required improvement for motor homes is 9%. In complying with the
GEM-based standards, manufacturers will need to install Phase 2 certified engines which are expected to
provide about a 2.3% improvement in 2021 and a 4.2% improvement in 2027. This means that in 2021,
manufacturers will need to add technology (e.g., TPMS and low rolling resistance tires) that delivers
another 3.7% reduction. For 2027, technology (e.g., TPMS and low rolling resistance tires) will need to
provide an extra 4.8% reduction. Importantly, with the GEM-based standards, manufacturers can equip
the vehicle with whatever technology they deem appropriate (so long as they comply).
The tables below show the EPA and NHTSA standards that must be complied with in using the GEMbased standards approach.
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With the custom chassis option, the standards will be 9% more stringent than the phase 1 standard.
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Design Standards for Select Custom Chassis Types
As noted above, the Design Standards are available only for motor homes, cement mixers, and
emergency vehicles. When using this option, a manufacturer can avoid using the GEM model in
certifying the chassis. When using this option, the manufacturer must install specific technology on every
vehicle. This option does not allow any averaging, banking, or trading. Note: These standards are
equivalent in stringency to the GEM-based standards option.
Using the Design Standards option, motor home chassis must be equipped with certified Phase 2 engines
plus the following technology:
MY 2021: Low rolling resistance tires having a combined CRR of 6.7 kg/ton or less and one of the
following: either a tire pressure monitoring system (TPMS) or an automatic tire inflation system
(ATIS)
MY 2027: Low rolling resistance tires having a combined CRR of 6.0 kg/ton or less and one of the
following: either TPMS or ATIS
It should be noted that the optional Custom Chassis standards will phase in over the same period as the
primary vocational vehicle standards, beginning in the 2021 model year. However, with the Custom
Chassis provision, there are no separate intermediate standards in MY 2024 (i.e., the MY 2021 Custom
Chassis standards will continue until the 2027 standards go into effect). This is another advantage of
the Custom Chassis option.
Because the optional Custom Chassis standards are numerically less stringent than the primary Phase 2
vocational vehicle standards, the agencies are adopting a more restrictive approach to ABT, allowing
averaging only within each subcategory for vehicles certified to these optional standards. Trading and
banking will not be permitted except that small businesses certifying vehicles to these optional standards
may use traded credits to comply. No access to ABT is available with the Design Standard option.
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Vocational Vehicle Standards
For manufacturers who do not want to utilize the Custom Chassis provisions for motor homes, they can
certify the motor home chassis using the regular vocational vehicle provisions. The standards
established for vocational vehicles are anticipated to result in CO2 and fuel use reductions from the 2017
baseline as shown in the tables below. These standards are much more stringent than the Custom
Chassis standards. There are separate EPA and NHTSA standards for 2021, 2024 and 2027.

Table V-3 Projected Vocational Vehicle CO2 and Fuel Use Reductions (in Percent) from 2017 Baseline
Model Year

2021

2024
2027

Engine Type

Light HeavyDuty Class 2b-5 2

Heavy HeavyDuty Class 8 4

7-12

Medium
Heavy-Duty
Class 6-7 3
6-11

Compression Ignition (CI )
Diesel Engine
Spark Ignition (SI)
Gasoline Engine
CI Engine
SI Engine
CI Engine
SI Engine

6-8

5-7

-

11-20
9-14
13-24
11-18

11-18
9-12
12-22
10-16

12-16
14-20
-

7-9

The following tables show the certification standards that will apply when certifying a motor home
chassis using the regular vocational vehicle provisions.
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<19,500 lbs. GVWR
19,500 to 33,000 lbs. GVWR
4
>33,000 lbs. GVWR
3

4
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Costs and Benefits of the Custom Chassis Standards
5

Estimated costs and benefits associated with the Custom Chassis standards are shown below.
MY 2021-2026:
Estimated Cost of Compliance: $600
Estimated benefit: 6%
CO2 standard: 228 g/ton-mile
Fuel consumption standard: 22.3969 gallon per 1,000 ton-mile
MY 2027 and later:
Estimated Cost of Compliance: $900
Estimated benefit: 9%
CO2 standard: 226 g/ton-mile
Fuel consumption standard: 22.2004 gallon per 1,000 ton-mile
5

Costs and benefits are relative to a 2017 baseline and are NOT cumulative.
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Costs and Benefits of the Vocational Vehicle Standards
Costs and benefits associated with the standard vocational vehicle standards are shown in the tables
below.

As can be seen, the percent reduction required for compliance can be as great as 24%. The contrasts
with the maximum reduction required by the Custom Chassis option (which is 9%).
The estimated incremental costs to comply with the standard vocational vehicle standards are
shown below. The per vehicle cost of compliance can be as much as $5,670. This is roughly five
times the costs predicted for using the Custom Chassis option.

7

8

Hydrofluorocarbon (HFC) Leakage Standard
EPA’s HFC direct emission leakage standard is independent of the CO2 vehicle standard. Manufacturers
can reduce direct A/C leakage emissions by utilizing leak-tight components. Manufacturers may choose
components from a menu of leak-reducing technologies sufficient to comply with the standard, as
opposed to using a test to measure performance.
In Phase 1, EPA adopted a HFC leakage standard to assure that high-quality, low-leakage components
are used in each air conditioning system installed in HD pickup trucks, vans, and combination tractors).
In Phase 1, there was no HFC leakage standard for systems installed in vocational vehicles. In the final
Phase 2 program, as proposed, EPA is extending the HFC leakage standard to all vocational
vehicles (including motor homes).
Beginning in the 2021 model year, vocational vehicle air conditioning systems with a refrigerant capacity
of greater than 733 grams must meet a leakage rate of 1.50 percent leakage per year and systems with a
refrigerant capacity of 733 grams or lower meet a leakage standard of 11.0 grams per year.
Note: For motorhome chassis, the HFC leakage requirement applies to the cabin AC. It does NOT apply
to self-contained house half air conditioning on motorhomes even if they draw electrical power from
engines used to propel the vehicles.

Small Business Provision
Per the final rule, motorhome chassis manufacturers that qualify as small businesses will receive
one additional year to comply (i.e., compliance with Phase 2 begins 2022 MY instead of 2021 MY).
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Emission Control Labels
In the Phase 2 final rule, EPA has removed the requirement to include the emission control system
identifiers required in 40 CFR 1037.135(c)(6) and in Appendix III to 40 CFR part 1037 from the emission
control labels. For vehicles certified to the optional custom chassis standards, the label should meet
the requirements of 40 CFR 1037.105(h). The 40 CFR 1037.105(h) label requirement reads as follows:
Vehicles certified to these standards must include the following statement on the emission
control label: “THIS VEHICLE WAS CERTIFIED AS A [identify vehicle type as identified in Table 5
of this section] UNDER 40 CFR 1037.105(h)].”

The Loose Engine Provision
The final rule specifies that manufacturers certifying motor homes to the Custom Chassis standards may
install engines certified through the interim “loose engine” provision.
With the “loose engine provision,” spark ignition (SI) gasoline fueled engines produced by manufacturers
of HD pickup trucks and vans and sold to chassis manufacturers and intended for use in vocational
vehicles need not meet the separate SI engine standard, and instead may be averaged with the
manufacturer’s HD pickup and van fleet (see 40 CFR 86.1819-14(k)(8)). The loose engine provision was
an “interim flexibility” included in the Phase 1 rule. It was adopted for the Phase 1 rule primarily to
address small volume sales of engines used in complete vehicles that are also sold to other
manufacturers.
Per the final rule, for MYs 2021-2023, each SI engine manufacturer may sell an annual maximum of
10,000 SI engines certified under the loose engine provision. They are generally not allowing custom
chassis manufacturers to use SI engines that have been certified under this loose engine provision, if
they are certifying using one of the custom chassis regulatory subcategories. However, there is an
exception for motor homes and emergency vehicles. Manufacturers certifying motorhome or
emergency vehicles to the optional custom chassis standards may install engines certified
through the interim loose engine rule. This exception could potentially reduce the cost of
compliance for motorhome chassis manufacturers.
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