




How to Use This Guide
We have prepared this guide to help

equipment manufacturers, distributors,
and installers understand the emissions
certification process for aftermarket con-
versions. First and foremost, the guide
gives an overview of the certification
requirements established by the U.S.
Environmental Protection Agency (EPA)
and the state of California. It includes
information about the regulations that
apply to certification, identifies key steps
in the certification process, provides con-
tacts and reference sources for additional

information, and includes summaries of
emissions standards. 

The material presented here relates to
dedicated and dual-fuel conversion types
designed to operate on CNG, liquefied nat-
ural gas (LNG), or LPG fuels. It applies to
light-duty vehicles and trucks, medium-
and heavy-duty vehicles (California only),
and heavy-duty engines. The test proce-
dures and regulations for certifying LNG
are identical to those for CNG. Therefore,
to minimize repetition of the terms CNG
and LNG, we use CNG only, although
either term or both terms could be used.
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Technician performing a 
quality assurance inspection of an 
aftermarket conversion installation
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Emissions certification is still relatively new to the aftermarket vehicle
conversion industry. Many in the industry think that as soon as a
vehicle is converted to operate on compressed natural gas (CNG) or

liquefied petroleum gas (LPG), it automatically runs as clean as or clean-
er than it did on the conventional fuel. However, recent studies have
shown that aftermarket conversions may not always reduce emissions.
To achieve emissions benefits, the conversion equipment must be
designed and calibrated specifically for the engine and emissions control
system on which it has been installed, and the installation and setup must
be performed so as to not adversely affect the vehicle’s original emissions
performance. The reason for certification, then, is to ensure that these cri-
teria are met, that the vehicle continues to perform properly, and that it
continues to satisfy all appropriate emissions standards throughout its
useful life.







Regulation No. 14 or the California certifi-
cation procedure for 1993 and earlier
model year vehicles as an adequate
demonstration that a vehicle or engine
modified with an aftermarket conversion
system complies with the applicable emis-
sion standards for its useful life. The
addendum outlines three alternatives for
providing a reasonable basis that an after-
market conversion does not adversely
affect emissions performance. The EPA
section of this guide presents additional
information on the addendum. 

Authority for Emissions
Certification

Section 209 of the CAA provides that
“no state or political subdivision thereof
shall adopt or attempt to enforce any stan-
dard relating to the control of emissions
from new motor vehicles or new motor
vehicle engines subject to this part.”
However, this requirement is waived for
states that adopted emissions control
standards prior to March 30, 1966. Based
on this waiver, the state of California may
adopt and enforce its own emissions 
standards.

In all cases, manufacturers of new
motor vehicles and engines must receive
certification from the EPA before the vehi-
cles can be introduced into commerce.
For California-only vehicles, the manu-
facturer first obtains certification from
CARB, then submits this to the EPA for
certification. The EPA will then issue a
California-only certificate. For all other
new vehicles, manufacturers must first
obtain a certificate from the EPA. This also
applies to aftermarket conversions, except
for vehicles converted according to the
steps outlined in the addendum to Mobile
Source Enforcement Memorandum 1A.

Currently, manufacturers may obtain
emissions certification for aftermarket
conversions from the EPA and the state of
California. For more information on this
subject, see the sections of this guide on
EPA and California certification, along
with the section entitled Frequently
Asked Questions.

4

Introduction

Emission Certification Procedures





The FR is an important reference
source. It is the official publication for
Notices, Rules, and Proposed Rules from
federal agencies and organizations. As
part of the regulation and rule-making
process, the FR contains a preamble for
the regulations. This preamble provides
manufacturers with information that
addresses many frequently asked ques-
tions about the regulations.

Table 1 lists the other parts of Title 40
that are key to the certification process.
For example, Part 85 (or 40 CFR Part 85, as
it is more technically known) contains the
provisions under which parties are
exempt from the tampering prohibition
contained in Section 203 of the CAA (see
the sidebar on page 7). Also, Part 88 
contains the regulations that govern the
Clean-Fuel Vehicle (CFV) and the Clean-
Fuel Fleet (CFF) Program requirements.

Because the EPA updates its require-
ments from time to time, information 
presented here about the location of 
certain rules and regulations is also subject
to change. To obtain the most up-to-date
information, check with the EPA.

On October 31, 1997, just before this
guide was printed, the EPA issued a draft
of a number of proposed changes to 40
CFR Part 86. The changes ease the burden
of certification for manufacturers of CFVs. 

The title of the proposed rule is
Expanded Engine Family Definition, Fee
Exemption, and Revised Definition for
Dedicated Fuel System for Vehicles and
Engines Meeting Low-Emission Vehicle
(LEV), Inherently Low-Emission Vehicle
(ILEV), Ultra-Low Emission Vehicle, or
Zero Emission Vehicle Exhaust Emission
Standards. It is available from the EPA
Office of Mobile Sources Clean Fuel Fleets
World Wide Web site, listed in Appendix C.

In this document, the EPA has pro-
posed revisions to the definition of dedi-
cated fuel systems, adopted provisions to
allow manufacturers of CFVs to group
certain engine families into engine family
classes, and provided for an exemption
from certification fees for vehicles meet-
ing CFV emissions standards. The revised
definition of a dedicated vehicle includes
vehicles capable of operating on a second
(conventional) fuel for a maximum of one
hour in any three-hour period, or with a
total conventional fuel capacity that
allows for an operational range of 50
miles. The proposed rule allows engine
families to be grouped under engine fami-
ly classes as defined in the document. The
proposed fee ex-emption would be avail-
able for vehicles that certify to the EPA’s
LEV, ultra low-emission vehicle (ULEV),
inherently low-emission vehicle (ILEV),
or zero-emission vehicle (ZEV) emissions
standards.
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The Parts of Title 40 of the Code of Federal Regulations (CFR) That Affect 
Certification of Aftermarket Conversions

Part Name

85 Control of Air Pollution from Motor Vehicles and Motor Vehicle Engines

86 Control of Air Pollution from New and In-Use Motor Vehicles and 
New and In-Use Motor Vehicle Engines:  Certification and Test Procedures

88 Clean-Fuel Vehicles

600 Fuel Economy of Motor Vehicles

Table 1





Prepare test vehicle and send it to EPA

EPA performs verification tests

EPA issues a Certificate of Conformity 

EPA to
verify test 

results?

Yes

Yes

No

No

Keep EPA informed by updating the
application whenever design changes are made

Determine compliance with standards

Conduct full durability 
testing. For dual-fuel 

vehicles,* test on both fuels

Conduct partial durability 
testing. For dual-fuel 

vehicles,* test on both fuels

Use EPA-assigned or
manufacturer-established DFs

Determine DF 
process

Apply to EPA for small volume manufacturer status

Contact EPA for information package

Pay application fees

Is this a
California-only engine

family with EO?

Select and test emission data vehicle.*
For dual-fuel vehicles, test on both fuels. Apply DFs

Prepare required data; submit an application for certification to EPA

Figure 1:

Federal Certification Process
for Aftermarket Conversions
to Be Used by Small Volume

Manufacturers

Abbreviations

DF - Deterioration Factor
EPA - Environmental 

Protection Agency
EO - Executive Order from CARB

* In this fi gure, the term 
ÒvehicleÓ collectively refers 
to light-duty vehicles and
trucks, and heavy-duty engines

Manufacturer
Action

EPA
Action
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For light-duty vehicles and trucks, the
information that must be submitted with
the application package includes:

• Pertinent company information, along
with the name of the contact person

• A brief description of the vehicles to be
certified, including:
- Engine family name and vehicle

models
- List of parts to be added, removed,

and modified
- Conversion equipment description
- Engine details
- Emissions control system details
- Engine calibration information
- Durability information

• All emissions test results, and informa-
tion about the facility that performed
the tests

• Emissions standards with which the
vehicle complies

• Appropriate signatures ensuring that
the regulations have been met

• Examples of the emissions control
labels, as well as examples of the ILEV
decals if the certification is to meet
ILEV standards (see the discussion on
page 23 of this guide)

• Maintenance instructions

• Emissions warranty statements (see the
discussion on page 24 of this guide)

• Statement of compliance.

To certify vehicles to the CFF Program
(see 40 CFR Part 88), the application must
also include the name of the installer(s)
who will complete the conversions if the
installer(s) is different from the holder of
the certificate.

The application for heavy-duty engines
is similar, but is currently under review 
as a result of an effort to reduce the level
of reporting. Contact the EPA Office of
Mobile Sources, Engine Compliance
Programs, listed in Appendix J, and ask for
the U.S. EPA Large Engine and Evaporative
Certification Guidance document.

EPA Review and Issuance of a
Certificate of Conformity

Upon receiving an application, the EPA
begins its review process. If the review is
positive, a Certificate of Conformity is
issued. If all the required information is
submitted with the application, the turn-
around time for issuing the certificate is
relatively short. However, for a light-duty
vehicle or truck, the EPA may request a test
vehicle for verification purposes. If the
EPA does not request one, the turnaround
time is approximately one month. If the
EPA does request an emissions test vehicle,
and it is made available to the EPA as soon
as it is requested, the turnaround time will
be approximately two additional weeks
from the time the test vehicle arrives at the
EPA test facility. This vehicle must already
be prepped and have the required mini-
mum mileage (minimum of 2,000 miles) 
on the alternative fuel system and on the
stabilized emissions control system.
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EPA Certification Fees

Vehicle or Engine Type Certification Type Fee Per Certification

Light-Duty Vehicle Federal $23,731
or Truck California Only $9,127

Heavy-Duty Vehicle Federal $12,584
or Engine California Only $2,145

Table 2



Fees

The EPA charges a fee for each engine
family certification request; Table 2 con-
tains examples of these fees.

Small volume manufacturers must
either pay the predetermined fee or apply
for a partial waiver. The waiver must be
requested prior to payment of any fee
because it provides only an alternative
method of fee calculation. For aftermarket
conversions, the alternative fee is based
on 1% of the total value of all vehicles to
be converted. This includes both the value
of the vehicle and the value of the con-
version kit. Vehicle value is determined 
using the National Automobile Dealer’s
Association (NADA) price guide or other
evidence of the actual market value if the
vehicle is not included in the NADA price

guide. A request for the waiver should be
submitted at the same time as the request
for small volume manufacturer status. 

Applications that do not result in a cer-
tification are eligible for a partial refund.

Emissions Certification Standards

Emissions standards are found in vari-
ous sections of the CFR. Tables 3 and 4
summarize the locations by model year
and vehicle or engine type. In addition,
Appendix D summarizes the exhaust
emissions standards.

Vehicles or engines that are converted
to dual-fuel operation must be tested on
and meet the emissions standards for both
fuels. The standards are fuel-specific.
Exhaust emissions standards for LPG
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Table 4

Index to Locating Emissions Standards in Title 40, Part 86 of the Code of Federal Regulations(CFR)

1991 1993 1994 1996 1997 1998 1999 2001 2004
& Later & Later & Later & Later & Later & Later & Later & Later & Later

Light-Duty 86.090-8 86.090-8 86.094-8 86.096-8 86.096-8 86.098-8 86.099-8 86.099-8 86.099-8
Vehicle

Light-Duty 86.091-9 86.091-9 86.094-9 86.096-9 86.097-9 86.097-9 86.099-9 86.001-9 86.004-9
Truck

Heavy-Duty 86.091-10 86.091-10 86.091-10 86.096-10 86.096-10 86.098-10 86.099-10 86.099-10 86.099-10
Otto-Cycle Engine

Heavy-Duty 86.091-11 86.093-11 86.094-11 86.096-11 86.096-11 86.098-11 86.099-11 86.099-11 86.099-11
Diesel Engine

Table 3

Index to Locating Clean-Fuel Vehicle Emissions Standards in Title 40, Part 88 of the
Code of Federal Regulations(CFR)

1994 & Later 1993 & Later 1998 & Later
(LEVa,ULEVb, (ILEVc) (ILEVc)

& ILEVc)

Light-Duty Vehicle 88.104-94 88.311-93 88.311-98

Light-Duty Truck 88.104-94 88.311-93 88.311-98

Heavy-Duty Otto-Cycle Engine 88.105-94 88.311-93 88.311-98

Heavy-Duty Diesel Engine 88.105-94 88.311-93 88.311-98

a Low-Emission Vehicle 
b Ultra Low-Emission

Vehicle
c Inherently Low- 

Emission Vehicle











originally designed by the vehicle manu-
facturers to detect and diagnose problems
when electronic control systems replaced
mechanical systems. The EPA now requires
light-duty vehicles and trucks to be equip-
ped with such systems in order to help
reduce emissions caused by malfunction-
ing emissions controls.

The latest OBD requirements, known as
federal OBD regulations, are virtually the
same as California’s OBD II regulations.
All light-duty vehicles and trucks pro-
duced during and after the 1996 model
year must meet these regulations. Federal
OBD regulations require that virtually all
the vehicle’s emissions control system
components be monitored, including cata-
lyst efficiency, engine misfires, closed loop
fuel system performance, oxygen sensor
performance, and exhaust gas recircula-
tion. Currently, CNG and LPG vehicles
can receive justifiable waivers from the
federal OBD requirements up to and
including the 1998 model year. Even with
this waiver, the OBD system must remain
intact while the vehicle is operating on
gasoline. Under an EPA notice of pro-
posed rule-making published in May
1997, the EPA is proposing to extend the
justifiable waivers. Here is an excerpt
from the notice:

“EPA is proposing to extend the current
flexibility provisions for alternative fuel
vehicles through the 2004 model year.
Such vehicles will be expected to comply
fully with the OBD requirements during
gasoline operation (if applicable), and
during alternative fuel operation except
where it is technologically infeasible to do
so. Any manufacturer wishing to utilize
this flexibility provision must demon-
strate technological infeasibility concerns
to EPA well in advance of certification
application.”

Labels, Decals, and 
Maintenance Schedule

After it has been converted, each vehicle
or engine must display a supplemental
emissions control label. This label must be
placed adjacent to the original emissions
control information label. The specific
requirements governing the appearance
and placement of the label are contained
in 40 CFR Part 85.505. The new label must
indicate that the vehicle has been convert-
ed to operate on an alternative fuel; it must
specify the equipment manufacturer’s and
the installer’s names, addresses, and tele-
phone numbers; and it must present all
conversion-related details, such as the
model year, date of conversion, mileage at
conversion, and changes made to the vehi-
cle (for example, tuneup specifications).

Additional labeling requirements for
CFF vehicles are found in 40 CFR Part 88.
Part 88 requires that the label in Part 86 also
stipulate whether the vehicle or engine in
question is LEV- or ULEV-compliant and
meets all the requirements of Part 88. 

Heavy-duty vehicles, as defined in Part
88, are also required to display a label (see
40 CFR 88.305-94) if they are not covered
by the requirements specified in Part 86.

Providing that certain criteria are met,
vehicles that are ILEV-compliant may be
able to take advantage of transportation
control measure exemptions such as using
high-occupancy vehicle (HOV) lanes. An
example of such criteria is the require-
ment to mount special decals on the 
exterior of the vehicle. 

Samples of these labels and decals 
must be submitted to the EPA before a
Certificate of Conformity can be issued.

In addition to providing vehicle labels
and decals, manufacturers are to provide
vehicle owners with the maintenance
schedule for emissions-related items (see
40 CFR Part 86.094-25(b)(1)).
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If conversion equipment is being
installed under the provisions of the
addendum to Memo 1A (see page 7 
of this guide) rather than a Certificate of
Conformity, the installer must request 
and retain a representation from the 
manufacturer (or any party that takes on
demonstration requirements in accor-
dance with the addendum) that the con-
version system meets the addendum’s
requirements for the specific engine fam-
ily being converted. The installer should
request installation instructions, which
must be followed exactly with no compo-
nent substitutions. The installer should
also ensure the conversion equipment is
being installed on vehicles of the same
engine family on which testing was per-
formed. The installer must retain records
for each vehicle converted—the cus-
tomer’s name and address, the VIN, the
make and model year of the vehicle, the
date of installation, the installer, and the
manufacturer’s representation of confor-
mance to the addendum.  Retaining the
vehicle’s odometer reading at the time of

installation, the brand name(s) and part
numbers of all equipment installed, and
the calibration settings is also advisable.

Distributors should follow a similar
process. If they did not perform the emis-
sions testing, they should request and
retain representation that the conversion
system meets the addendum’s require-
ments for the given engine family. They
should also keep information on each con-
version kit sold, the name of the pur-
chaser, all part numbers, the date of sale,
and the number of systems sold.

Clean-Fuel Vehicles and Mobile
Emissions Reduction Credits

Under the provisions of the CAA,
mobile emissions reduction credits may
be granted for fuels and vehicles that meet
the CFF Program requirements (see 40
CFR Part 88). To receive mobile emission
reduction credits, the fleet must first
exceed the minimum requirements of the
CFF Program. This program applies to
light-duty vehicles and trucks, heavy
light-duty trucks, and heavy-duty engines
that are certified to the LEV, ILEV, and
ULEV standards. The original implemen-
tation date was model year 1998, but it has
been recently postponed to model year
1999, although cities may opt in earlier.

Those cities that are in non-attainment
with federal air quality standards, as out-
lined in the CAA, are elgible for the federal
emissions reduction credits program.
Fleets operating within these cities are
required to purchase CFVs as stipulated
in 40 CFR Part 88. Such vehicles must be
certified to CFV emissions standards
using the procedures outlined in 40 CFR
Parts 86 and 88.

In addition to qualifying for credits,
CFVs are also exempt from a number of
transportation control measures (see 40
CFR Part 88.307-94) in non-attainment
areas. For example, vehicles that are ILEV-
compliant may qualify to use HOV lanes.
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Liabilities

Liabilities are incurred when all provisions of the CAA are not
met. Section 205 (a) (see below) stipulates that penalties will
be imposed on companies and individuals that do not comply
with its provisions.

(a) Violations - any person who violates sections 203 (a) (1),
203 (a) (4), or 203 (a) (5) or any manufacturer or dealer who
violates section 203 (a) (3) (A) shall be subject to a civil
penalty of not more than $25,000. Any person other than a
manufacturer or dealer who violates section 203 (a) (3) (B)
shall be subject to a civil penalty of not more than $2,500.
Any such violation with respect to paragraph (1), (3) (A), or
(4) of section 203 (a) shall constitute a separate offense with
respect to each motor vehicle or motor vehicle engine. Any
such violation with respect to section 203 (a) (3) (B) shall
constitute a separate offense with respect to each part or
component. Any person who violates section 203 (a) (2) shall
be subject to a civil penalty of not more than $25,000 per day
of violation.





• Medium- and heavy-duty vehicles can
be certified in California using emis-
sions test results obtained on a chassis
dynamometer (instead of an engine
dynamometer)

• CARB’s requirements for durability
testing are considerably different than
the EPA’s.

Regulations
The procedures for certifying CNG or

LPG aftermarket vehicle conversions in
California are contained in California Code
of Regulations, Title 13, Section 2030.
Various procedures have been in effect
since 1975. See Table 10 for the title of the
current certification procedure.

Prior to the release on September 4,
1997, of the EPA addendum to Memo-
randum 1A (see page 7), California used
the procedure entitled “California Exhaust
Emission Standards and Test Procedures
for Systems Designed to Convert Motor
Vehicles Certified for 1993 and Earlier
Model Years to Use Liquefied Petroleum
Gas or Natural Gas Fuels” for 1993 and
older vehicles. However, the EPA no
longer accepts that procedure as a reason-
able basis to believe that emissions perfor-
mance has not been adversely affected.

What Does Certification Apply To?
The certification procedure identified in

Table 10 applies to vehicles that have
already been registered with the California
Department of Motor Vehicles. Other pro-
cedures must be followed for new vehi-
cles that have not yet been registered. 

The procedure applies to dedicated,
dual-fuel, and bi-fuel aftermarket conver-
sions for light-duty vehicles and trucks,
medium-duty vehicles, and heavy-duty
engines/vehicles. CARB’s definition of
dual-fuel is the same as the EPA’s (see
page 2 or the glossary). CARB defines “bi-
fuel” as any vehicle or engine with two
separate fuel systems. Bi-fuel vehicles or
engines can run on either the conventional
fuel or on the conventional fuel and the
alternative fuel simultaneously. An exam-
ple of this type of vehicle/engine is a
heavy-duty engine converted to run on
diesel and CNG (or LPG) with a pilot-
ignition system. In pilot-ignition systems,
a small amount of diesel fuel starts and
maintains combustion and CNG is added
once power is required.

An alternative test method is available
for certifying medium- and heavy-duty
engines in vehicles without removing the
engine from the vehicle (see the section on
emissions testing on page 31). If the alter-
native method is used, the vehicle does
not qualify for mobile source emission
reduction credits (MSERCs; see page 35
for a discussion).

Each certification applies to a specific
engine family, and the manufacturer may
only convert vehicles from the engine
family specified (see the sidebar on page 9
for an explanation of engine families).
CARB uses the engine family names
defined by the EPA, but does not change
the engine family name after the vehicle
has been converted. 

28

California

Emission Certification Procedures

California Certification Procedures for Aftermarket Conversions

Model Year of Vehicle or Engine Title of Certification Procedure

All Model Years California Certification and Installation Procedure for Alternative
Fuel Retrofit Systems for Motor Vehicles Certified for 1994 and
Subsequent Model Years and for All Model Year Motor Vehicle
Retrofit Systems Certified for Emission Reduction Credit

Table 10
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At the end of a successful certification
process, CARB will issue an Executive
Order (EO) that authorizes the applicant
to proceed with vehicle conversions. The
EO permits the manufacturer and in-
stallers to convert vehicles of the engine
family specified in the EO. The EO does
not include a date restriction beyond
which vehicles can no longer be con-
verted—it remains in effect for as long as
the applicant wishes to convert vehicles of
the particular model year in question.

Introduction to the 
Certification Process

The flow chart in Figure 4 illustrates the
steps necessary to obtain emissions certifi-
cation in California, using full durability
testing. All steps must be completed
before an EO can be issued. Alternative
methods can be used for durability testing
to determine DFs (see Appendices F
through I for illustrations). DFs are ex-
plained on page 20 of this guide.

California’s certification process in-
cludes the development and acceptance of
both a certification plan and an applica-
tion. CARB generally requires one to two
weeks to review and approve the certifica-
tion plan. Approving the certification
application and issuing the EO takes
about two months. If the manufacturer
fails to supply all the required informa-
tion, more time may be needed.

Certification Plan, Application, 
and Fees

As the first step in the certification
process, the manufacturer must develop a
certification plan for all the engine fami-
lies that it intends to certify during the
year. The plan must include the emissions
standards applicable to each engine fam-
ily, as well as information about the devel-
opment of durability data, the format to

be followed during durability testing, and
the name of the laboratory that will con-
duct the emissions testing. The manufac-
turer should provide all relevant details
on the conversion equipment, including
the operating characteristics, a parts list,
and installation instructions or manual.
The plan should be as comprehensive as
possible. Before any testing can begin, the
plan must be submitted to CARB for
review and approval.

Once CARB approves the certification
plan, testing may begin. The testing must
be accomplished according to the proce-
dures that CARB approved in the certifi-
cation plan. When testing is complete, the
manufacturer may submit an application
for certification, submitting a separate
application for each engine family.
Although CARB does not have a set for-
mat for the certification application, it
does have a list of items that must be
included. For more information, contact
CARB at the address given on page 27. 

California does not charge a fee for cer-
tifying aftermarket vehicle conversions.

Emissions Standards
The emissions standards that apply to

the certification of aftermarket conver-
sions in California are those that were in
effect for the model year of the vehicle
being certified. For example, if a manufac-
turer wishes to certify a 1996 model year
vehicle from a particular engine family,
the applicable emissions standards are
those that were in effect for the 1996
model year. There are some exceptions for
medium- and heavy-duty vehicles. Refer
to Section 5 of “California Certification
and Installation Procedures for Alternative
Fuel Retrofit Systems for Motor Vehicles
Certified for 1994 and Subsequent Model
Years and for All Model Year Motor
Vehicle Retrofit Systems Certified for
Emission Reduction Credit.”










