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EXECUTIVE SUMMARY 
 

Due to the increased availability of affordable natural gas, the California Natural Gas 
Vehicle Coalition and other alternative fuel advocates have requested that the California 
Air Resources Board (ARB) update its current regulation governing alternative fuel 
conversion certification procedures for on-road motor vehicles and engines.  Industry is 
requesting that ARB provide small volume conversion manufacturers a more 
streamlined process for obtaining retrofit certification, and to incorporate changes to 
make the approval process more similar to that of the United States Environmental 
Protection Agency (U.S. EPA).   
 
Staff held three public workshops (August 2012, January 2013, and May 2013) and 
worked cooperatively with industry through workgroup meetings.  At all workshops and 
meetings, staff solicited comments from stakeholders and affected industry to develop 
staff’s current proposals.  Staff believes that providing the additional flexibility for a 
limited period of time can be accomplished without significantly risking the emission 
performance of the converted motor vehicle or engine.   
 
ARB is, therefore, proposing to amend the current alternative fuel conversion 
certification procedures for motor vehicles and engines.  Staff’s proposed changes allow 
small volume conversion manufacturers to reduce the upfront demonstration 
requirements and allow systems to be sold sooner with lower certification costs than 
with the current process. 
 
In summary, the proposed amendments would allow small volume conversion 
manufacturers: 
 

• to request waivers for certain testing and demonstration  
• to add options in making required demonstrations 
• to request a conditional Executive Orders when streamlined demonstrations 

cannot be used 
• to permit conversion systems that are approved with new vehicle testing to be 

sold for used vehicle conversions 
 

Staff is proposing to sunset many of the changes for the 2018 model year because such 
changes may not be appropriate when lower emission standards take effect for new 
vehicles and engines.   
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I. INTRODUCTION AND BACKGROUND 
 
The increased market availability of low priced natural gas has resulted in more interest 
in converting light-, medium-, and heavy-duty vehicles and engines to operate on 
compressed natural gas (CNG) and liquefied petroleum gas (LPG).  In addition, the U.S. 
Environmental Protection Agency (U.S. EPA) recently finalized regulations for certifying 
alternative fuel conversion systems for on-road motor vehicles and engines that provide 
conversion manufacturers streamlined certification process requirements and 
additionally provide small volume conversion manufacturers further testing flexibility1.  
For these reasons, the California Natural Gas Vehicle Coalition and other alternative 
fuel advocates have requested that the Air Resources Board (ARB or Board) update its 
current regulation governing alternative fuel conversion certification procedures for     
on- road motor vehicle retrofits for both new and used vehicles and engines.2,3  Specific 
requests include: simplifying the application and approval process, providing additional 
time to sell conversions as “new”4 vehicles or engines, adding flexibility to the 
alternative fuel certification requirements, and streamlining the testing and 
demonstration requirements to allow small volume alternative fuel conversion 
manufacturers to demonstrate compliance in less time and at a lower cost. 
 
Staff believes that providing the additional flexibility requested by small volume 
alternative fuel conversion manufacturers can be accomplished without significantly 
risking the emission performance of the converted vehicles and engines, and is 
therefore proposing to amend the current alternative fuel conversion certification 
procedures.  Staff is proposing changes to sections 2030 and 2031, title 13, of the 
California Code of Regulations (CCR), that apply to motor vehicle conversions to use 
fuels other than the original certification fuels and incorporating a new test procedure 
titled “California Certification and Installation Procedures for Alternative Fuel Retrofit 
Systems for On-Road Motor Vehicles and Engines” for 2004 and newer vehicles and 
engines.  Staff believes that the original manufacturers of vehicles and engines have 
designed and demonstrated robust emissions control systems and adequately 
demonstrated compliance with applicable emissions standards and other certification 
requirements for the useful life of the vehicles and engines.  The proposed amendments 
will allow the alternative fuel conversion manufacturers to “piggyback” on the original 
manufacturers’ efforts and focus on only the emissions impacts of their retrofit systems.  
The proposed amendments would retain the OBD testing and demonstration of the 

                                            
1 Clean Alternative Fuel Vehicle and Engine Conversions; Final Rule; 40CFR Parts 85 and 86; 76 Fed. 
Reg. 19830-19874 (April 8, 2011). 
2 Natural Gas Coalition Letter to ARB; March 8, 2013; Re: CARB’s Alternative Fuel Vehicle Conversion 
Certification Program. 
3 Alternative Fuels Advocates, LLC Letter to ARB; August 2, 2012; Re: Streamlining of Certain Natural 
Gas / Propane Vehicle and Engine Certification Procedures. 
4 The proposed amendments are only applicable to alternative fuel conversion systems designed for and 
installed in in-use on-road motor vehicles and engines.  This Staff Report utilizes the term “relatively new” 
to refer to motor vehicles and engines that are converted shortly after their legal or equitable title has 
already transferred to an ultimate purchaser, but staff wishes to expressly clarify that the term “relatively 
new” is not and should not be construed as equivalent to the terms “new motor vehicle” or “new motor 
vehicle engine” as defined in Health and Safety Code sections 39042 or 39042.5.  
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catalyst system, the fuel system at the rich and lean limits, and the exhaust gas sensors 
of the emissions control system.  The proposed amendments would also waive many 
test requirements if no significant changes are made to the original vehicle and provide 
more flexibility in how the required demonstrations are made.  Staff is proposing to 
sunset many of the changes for the 2018 model year because such changes may not 
be appropriate when lower emission standards take effect for new vehicles and 
engines. 
 
Staff is also proposing an expedited approval provision so that an alternative fuel 
conversion manufacturer that obtains a new vehicle or engine certification from ARB 
may request certification of an alternative fuel retrofit system for in-use vehicles that is 
identical in configuration to the fuel system in the newly certified vehicle or engine. 
 
Staff believes that these proposed changes will meet industry requests while also 
adequately ensuring that the emissions from converted vehicles and engines will not 
exceed the emissions standards applicable to the original vehicles and engines.  
 

A. Background and Legal Authority 
 
California law requires new motor vehicles and engines, as well as aftermarket parts 
and aftermarket alternate fuel conversion systems, to be certified by ARB for emission 
compliance before they are legal for sale, use, or registration in California.  New vehicle 
and engine certification is granted annually for vehicle families and individual engine 
families and is valid for one model year.  In contrast, aftermarket parts certification is 
valid indefinitely unless modifications are made to such part.  California Health and 
Safety (H&S) Code section 39038 defines “model year” consistent with the federal 
Clean Air Act as “the manufacturer’s annual production period which includes January 1 
of a calendar year or, if the manufacturer has no annual production period, the calendar 
year.”  
 
New Motor Vehicle Certification Requirements 
 
New motor vehicles may not be imported, delivered, purchased, rented, leased, 
acquired, received, offered for sale, sold, or registered for use in California unless they 
have first been certified by ARB.  Certification is a finding by ARB that a motor vehicle 
has satisfied criteria adopted by ARB for the control of specified air contaminants from 
vehicular sources, and such criteria are set forth in regulations and associated test 
procedures that ARB has promulgated pursuant to the statutory authority of H&S Code 
sections 43100 et seq.  
 
The requirements associated with obtaining a new vehicle certification require a 
manufacturer to demonstrate that its new motor vehicle complies with applicable 
exhaust and evaporative emissions standards over its useful life, and to also comply 
with other requirements, such as labeling and emissions warranty requirements.  Only 
after a manufacturer obtains a new vehicle certification from ARB can it legally place 
new vehicles that are covered by that certification into commerce in California.   
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California law distinguishes a new motor vehicle from a used motor vehicle based on 
whether the equitable or legal title to that vehicle has been transferred to an “ultimate 
purchaser” (H&S Code section 39042).  An “ultimate purchaser” is the first person who 
in good faith purchases a new motor vehicle or new motor vehicle engine for purposes 
other than resale (H&S Code section 39055.5).   
 
The statutory scheme described above requires that new motor vehicles and engines 
that are modified to operate on alternative fuels before their titles are transferred to 
ultimate purchasers must be certified by the modifying entity under California’s new 
motor vehicle certification regulations.  
 
New vehicle and engine certification requirements include, but are not limited to, the 
following: 
 

• Submit an application for certification 
• Demonstrate the new vehicle/engines complies with applicable emission 

standards when tested in conformance with specified test procedures 
• Demonstrate durability for the useful life 
• Meet the applicable labeling requirements 
• Provide emissions warranty to the ultimate purchaser 
• Demonstrate compliance with on-board diagnostics (OBD) system requirements 

When an applicant requests certification of a new vehicle/engine that has been 
converted to operate on an alternative fuel, an Executive Order is issued, upon 
approval, by ARB for the entire vehicle or engine and authorizes the sale of the 
converted engine or vehicle as new vehicle for the model year.  The converter is treated 
the same as if they are the original manufacturer of the vehicle or engine.  
 
The applicable standards and test procedures from the CCR for new vehicle and engine 
certification can be found in Table I-1. 
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Table I-1:  Standards and Test Procedures for New Vehicle and Engine Certification 

Code Title 

13 CCR § 
1956.8 

Exhaust Emission Standards and Test Procedures – 1985 and 
Subsequent Model Heavy-Duty Engines and Vehicles 

13 CCR § 1961 
Exhaust Emission Standards and Test Procedures – 2004 through 
2019 Model Passenger Cars, Light-Duty Trucks, and Medium-Duty 
Vehicles 

13 CCR § 
1961.1 

Greenhouse Gas Exhaust Emission Standards and Test Procedures 
– 2009 through 2016 Model Passenger Cars, Light-Duty Trucks, and 
Medium-Duty Vehicles 

13 CCR § 
1961.2 

Exhaust Emission Standards and Test Procedures – 2015 and 
Subsequent Model Passenger Cars, Light-Duty Trucks, and Medium-
Duty Vehicles 

13 CCR § 
1961.3 

Greenhouse Gas Exhaust Emission Standards and Test Procedures 
– 2017 and Subsequent Model Passenger Cars, Light-Duty Trucks, 
and Medium-Duty Vehicles. 

13 CCR § 1965 Emission Control and Smog Index Labels – 1979 and Subsequent 
Model-Year Motor Vehicles. 

13 CCR § 1976 Standards and Test Procedures for Motor Vehicle Fuel Evaporative 
Emissions 

13 CCR § 
1968.2 

Malfunction and Diagnostic System Requirements – 2004 and 
Subsequent Model-Year Passenger Cars, Light-Duty Trucks, and 
Medium-Duty Vehicles and Engines 

13 CCR § 1971 Engine Manufacturer Diagnostic System Requirements – 2007 and 
Subsequent Model-Year Heavy-Duty Engines 

13 CCR § 
1971.1 

On-Board Diagnostic System Requirements – 2010 and Subsequent 
Model-Year Heavy-Duty Engines 

13 CCR § 2035 
through 2042 

Motor Vehicle and Motor Vehicle Engine Emission Control System 
Warranty. 

13 CCR § 2062 Assembly-Line Test Procedures – 1998 and Subsequent Model 
Years. 

13 CCR § 2235 Specifications for Fill Pipes and Openings of Motor Vehicle Fuel 
Tanks. 
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Alternative Fuel Conversions of In-Use Vehicles  
 
Once the equitable or legal title to a certified on-road motor vehicle has been transferred 
to an ultimate purchaser, the vehicle may only be operated if its certified emission 
control system is correctly installed and operating, and no one may install, sell, offer for 
sale, or advertise any device, apparatus, or mechanism that alters or modifies the 
original design or performance of that emission control system unless that device, 
apparatus or mechanism has been exempted by ARB.  The conversion of motor 
vehicles/engines to operate on fuels other than the fuels for which the vehicles were 
originally certified constitutes modifications to required emission control systems.  ARB 
is authorized to only exempt modifications to a certified configuration if it finds the 
modifications will not reduce the effectiveness of required motor vehicle pollution control 
devices or cause the emissions from the modified or altered vehicle to exceed 
applicable emissions standards for the model-year of the vehicle being modified or 
converted.  As discussed in more detail below, ARB is specifically authorized to certify 
alternative fuel conversion systems, and has promulgated regulations applicable to such 
conversion systems in Title 13, CCR sections 2030 and 2031.  However, these 
regulations were last substantively amended in 1995. 
 
Alternative fuel conversions of in-use vehicles/engines are subject to the following 
requirements: 
 

• Demonstrate compliance with applicable vehicle or engine certification emission 
standards or more stringent standards 

• Certification based on engine family or test group and model year 
• Demonstrate compliance with durability requirements 
• Supplemental emission control information label 
• Manufacturer’s and installer’s warranty 
• Evaluation of impact on auxiliary emission control devices  
• Demonstrate compliance with OBD system requirements 
• Installation inspection 
• In-use enforcement testing 

 
When ARB approves a manufacturer’s alternative fuel conversion system certification 
application, ARB issues an Executive Order that details the emissions standards the 
alternative fuel retrofit system was certified to, and the models that obtained certification 
within the test group or engine family.  The Executive Order allows the approved 
alternate fuel conversion system to be legally sold and installed in vehicles within 
California.   
 
The certification and installation procedures for alternative fuel retrofit systems for in-
use vehicles and engines are set forth in Table I-2. 
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Table I-2:  Certification and Installation Procedures for Alternative Fuel Retrofit Systems 
for In-Use Vehicles and Engines 

Code/Procedure Title 

13 CCR § 2030 Liquefied Petroleum Gas or Natural Gas Retrofit Systems 
13 CCR § 2031 Alcohol or Alcohol/Gasoline Fuels Retrofit Systems 

Associated 
Test 
Procedures 

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 
 
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 
California Exhaust Emission Standards and Test Procedures for 
Systems Designed to Convert Motor Vehicles Certified for 1993 and 
Earlier Model Years to Use Alcohol or Alcohol/Gasoline Fuels 

 
Statutory Authority 
 
California law authorizes ARB to certify alternative fuel conversion systems for motor 
vehicles.  H&S Code section 43018(a) directs the Board to endeavor to achieve the 
maximum degree of emission reduction possible from vehicular and other mobile 
sources in order to accomplish the attainment of state air quality standards at the 
earliest practicable date.  H&S Code section 43018(c) provides that in carrying out 
section 43018(a), the Board is to adopt standards and regulations that will result in the 
most cost-effective combination of controls to achieve reductions in motor vehicle 
exhaust and evaporative emissions. 
 
In addition to the general directive to adopt emission standards for motor vehicles as 
specified in H&S Code section 43018(c), the Board is further directed to consider 
methods for reducing emissions specifically from heavy-duty diesel motor vehicles.  
H&S Code sections 43701(b) and (c) provide that ARB shall adopt emission standards 
and procedures for the qualification of equipment used to reduce emissions from 
existing heavy-duty diesel motor vehicles. 
 
Vehicle Code section 27156 contains provisions to ensure that modifications to certified 
vehicles do not increase emissions, and provides that no device, apparatus, or 
mechanism that alters or modifies the original design or performance of a required 
motor vehicle emission control system can be advertised, sold, or installed unless that 
device, apparatus or mechanism has been exempted by ARB.  ARB is authorized to 
only exempt modifications to a certified configuration if it finds the modifications will 
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either not reduce the effectiveness of any required motor vehicle pollution control device 
or device or will not cause emissions from the converted vehicle to exceed applicable 
standards.    
 
H&S Code section 43004 provides that the exhaust emission standards applicable to 
gasoline-powered motor vehicles shall also apply to gasoline- or diesel-powered 
vehicles to use fuels other than the fuel for which the vehicle was originally certified.  
H&S Code section 43006 authorizes the Board to adopt test procedures for certifying 
alternative fuel conversion systems. 
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II. STATEMENT OF REASONS 
 
A. Description of Problem the Proposal Is Intended To Address 

 
The increased market availability of low priced natural gas has resulted in more interest 
in converting light-, medium-, and heavy-duty vehicles and engines to operate on CNG 
and LPG. In addition, the U.S. EPA recently finalized regulations for certifying 
alternative fuel conversion systems for on-road motor vehicles and engines that 
establish streamlined certification procedures and provide small volume conversion 
manufacturers additional testing flexibility.  The current requirements for obtaining ARB 
certification of alternative fuel conversion systems for on-road motor vehicles and motor 
vehicle engines were last substantively amended in 1995, and consequently do not 
incorporate the more stringent low emission vehicle standards (LEV II and LEV III) 
adopted by the Board since 1995.  Moreover, the California Natural Gas Vehicle 
Coalition and other alternative fuel advocates have requested that ARB modify the 
existing certification procedures for alternative fuel retrofit systems for on road motor 
vehicle vehicles to simplify and streamline the requirements needed to obtain approval 
for such systems, extend the life of the approval, and lower costs. 
 
As previously discussed in Section I of this report, the current process for certifying a 
new vehicle or engine is distinct from the process for certifying an alternative fuel 
conversion system and currently requires additional testing and a second certification to 
sell the conversion system as a kit for in-use vehicles. 
 
Either certification process can be time consuming and costly, especially for small 
volume conversion manufacturers with limited engineering resources and limited access 
to vehicle programming by original equipment manufacturers.  The existing regulations 
require manufacturers to provide test data and demonstrate that emission levels will not 
exceed applicable certification standards over the useful life of the vehicle.  This 
requires accelerated aging of the vehicle/engine and its emission control components.  
In addition, manufacturers must demonstrate that all OBD monitors have been properly 
recalibrated to function correctly with the alternative fuel.  Demonstration of OBD 
compliance and durability of emission control requirements for certification of alternative 
fuel conversions can be costly, complex, and time consuming.  Staff estimates that this 
process can take up to 6 months and cost up to $170,000 for a new vehicle certification 
(see table VII-1).  
 
Additionally, the test fuel required under the current regulatory process must meet 
stringent standards in purity.  The cost of obtaining certified test fuel can exceed $100 
per gasoline gallon equivalent.   
 
For many alternative fuel conversion manufacturers that seek certification for a new 
vehicle or engine, their design and development effort begins upon introduction of a 
new subject vehicle into the market place.  Certain alternative conversion manufacturers 
have established relations with the original vehicle manufacturers allowing them access 
to critical engine and emission control information prior to vehicle or engine introduction.  
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These conversion manufacturers may have timing and cost advantages.  When an 
applicant requests certification of a new vehicle/engine that has been converted to 
operate on an alternative fuel, an Executive Order is issued, upon approval, by ARB for 
that new vehicle or engine and authorizes the conversions of the new vehicles for no 
longer than one model year.  This current process is constrained to the time available to 
complete the conversions for that given model year.  These factors may present barriers 
to small volume conversion manufacturers who may consequently choose not to sell 
their products in California (U.S. EPA’s less stringent procedures and more streamlined 
process applies outside of California which minimizes factors discussed here) because 
of the narrow window of opportunity (i.e., the model year) to acquire a new vehicle, 
engineer it for compliance on the alternative fuel and complete certification. 
 
In addition, an alternative fuel conversion manufacturer that obtains a new vehicle or 
engine certification must reapply for an in-use vehicle or engine certification to obtain 
approval to sell the identical conversion system as an aftermarket retrofit kit.  Therefore, 
upon receiving a new vehicle or engine alternative fuel conversion certification, in-use or 
aftermarket certification for the identical conversion system requires a separate 
application and may also include additional requirements.  These separate processes 
exist because of different authority over new certification versus in-use certification.   
 

B. Proposed Solutions to the Problem  
 
Staff is proposing to update the current requirements for obtaining ARB certification of 
alternative fuel conversion systems for on-road motor vehicles and motor vehicle 
engines.  Staff is proposing changes to title 13, CCR, sections 2030 and 2031 (see 
Appendix A) that apply to converting motor vehicles to use fuels other than the original 
certification and incorporating a new test procedure for 2004 and newer vehicles and 
engines.  Staff chose the 2004 model year because this is the first applicable model 
year for the most recent OBD regulation found in title 13, CCR section1968.2.  The 
proposed amendments would modify the existing test procedure to apply to 1994 
through 2003 model year motor vehicles and engines (see Appendix B) and add a new 
test procedure to apply to 2004 and subsequent model year motor vehicles and engines 
(see Appendix C).  The proposed amendments will allow alternative fuel conversion 
system manufacturers to obtain certifications for “relatively new” and used vehicles and 
engines by using the proposed new test procedures titled “California Certification and 
Installation Procedures for Alternative Fuel Retrofit Systems for On-Road Motor 
Vehicles and Engines.” (Appendix C)  This report utilizes the term “relatively new” to 
refer to motor vehicles and engines that are converted shortly after their legal or 
equitable title has already transferred to an ultimate purchaser, but staff wishes to 
expressly clarify that the term “relatively new” is not and should not be construed as 
equivalent to the terms “new motor vehicle” or “new motor vehicle engine” as defined in 
Health and Safety Code sections 39042 or 39042.5. 
 
The proposed amendments would change the current approval process to allow an 
alternative fuel retrofit manufacturer to offer for sale an alternate fuel retrofit system that 
is designed to be installed on a “relatively new” vehicle once its title is transferred to an 
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ultimate purchaser.  Therefore, a consumer who purchases a new vehicle could 
potentially also purchase an alternative fuel conversion system for that vehicle on the 
same purchase order or contract.  This would enable retrofit system manufacturers to 
market their systems at local new vehicle dealerships and would allow the consumer to 
order a new vehicle or engine that is converted to operate on an alternative fuel, before 
taking possession of the vehicle, provided the vehicle’s legal or equitable title has 
transferred to the consumer.  The consumer would also be able to purchase the new 
vehicle or engine and then purchase the retrofit conversion system at a later date from 
another supplier.  Additionally, the alternative fuel retrofit conversion system would not 
have an expiration date, so the alternative fuel retrofit manufacturer can continue to 
market the conversion system for in-use vehicle/engines. 
 
Staff is proposing changes to streamline the emissions testing requirements and the 
OBD testing and demonstration requirements.  Some of these changes will affect all 
conversion manufacturers but most will affect small volume conversion manufacturers.   
 
The proposed changes to the emissions testing requirements would allow alternative 
fuel conversion manufacturers of retrofit systems with sealed fuel systems to obtain a 
waiver from the evaporative testing requirements.  In response to industry’s request, 
staff is proposing to adopt U.S. EPA’s multiplier of 1.5 times the measured NMHC 
emissions to determine compliance with NMOG, instead of the current test 
requirements, for both CNG and LPG.  The changes will also allow conversion 
manufacturers of a dual fuel system to apply for a test waiver to eliminate repeating the 
emissions testing on the original fuel if the original emissions control system is not 
compromised.  Staff is also proposing to allow the small volume conversion 
manufacturers to use assigned deterioration factors (DF) provided by ARB or U.S. EPA 
to determine compliance with useful life emissions testing instead requiring high 
mileage emission tests. 
 
For heavy-duty engines and vehicles that were originally certified under an          
engine-dynamometer test procedure, staff is proposing to allow applicants to request 
alternative test methods that do not require dynamometer testing for demonstrating the 
conversion system does not increase emissions compared to the original engine.  
 
For OBD requirements, the proposed amendments would retain the OBD testing and 
demonstration of the catalyst system, the fuel system at the rich and lean limits, and the 
exhaust gas sensors of the emissions control system.  The proposed amendments 
would allow small volume conversion manufacturers to waive test requirements if no 
significant changes are made to the original vehicle and would provide more flexibility in 
how the required demonstrations are made.  For example, the proposed changes would 
allow small volume conversion manufacturers to align the emission testing requirements 
with the new vehicle certification by allowing use of assigned deterioration factors 
without the demonstration of full useful life testing – which would be a less costly 
process due to reduced testing requirements, to reduce OBD compliance 
demonstrations to only those that are needed to show that these systems will continue 
to function as designed by the original vehicle manufacturer, and to allow for an easier 
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certification process while retaining confidence that the performance of the OBD system 
will not be compromised in the converted vehicles. 
 
Staff is proposing to allow small volume conversion manufacturers to use the less 
expensive commercial CNG fuel that meets the federal standards for testing in lieu of 
ARB CNG certification test fuel.  Staff is also proposing to allow small volume 
conversion manufacturers to use LPG that meets ARB’s motor vehicle fuel 
requirements, since there is no federally certified LPG, in lieu of ARB LPG certification 
test fuel because these fuels not only are less expensive, but they are also readily 
available. 
 
Staff believes that some of the proposed test procedures will need to be updated to 
reflect the changes in emission control and OBD systems for the 2018 model year.  By 
2018, the declining LEV III exhaust emission fleet average will be driving a significant 
portion of the light duty vehicles to lower exhaust emission levels reducing the margin 
available to conversion manufacturers when adjusting monitors to work on a different 
fuel or emission standard than originally calibrated.  In addition, the heavy duty OBD 
standards will also be in full effect for conventional and alternative fueled engines for the 
2018 model year.  Therefore, staff is proposing to add a sunset provision for many of 
the proposed amendments.  The sunset provision would also serve as a safety net for 
limiting potential emission impacts should unforeseen issues arise as a result of the 
proposal.  Prior to the sunset, staff will monitor impacts to emissions and changes to 
engine technology and will provide recommendations to the Board whether or not the 
sunset provisions needs to be extended.   
 
The proposed changes will also create a new subsection (c) in sections 2030 and 2031, 
title 13, CCR, to provide an expedited approval provision allowing applicants to seek an 
in-use, aftermarket certification once a new vehicle/engine certification is issued for an 
identical conversion system.  The proposed changes will allow a manufacturer to 
request approval to carry-over or carry-across data used to obtain California certification 
of a new vehicle or new engine to demonstrate compliance with the emission testing 
requirements specified under the in-use procedures for identical conversion systems.  
This process would substantially reduce the time and costs associated with re-certifying 
an identical alternative fuel conversion system for qualifying manufacturers by providing 
them the option to not conduct similar emissions testing for seeking certification of an 
aftermarket alternative fuel retrofit system. 
 

C. Rationale Supporting the Proposed Solutions 
 
Staff’s proposed changes would simplify the application and approval process, update 
the in-use alternative fuel certification requirements to better align with recent changes 
adopted by the U.S. EPA, and would streamline new and in-use alternative fuel vehicle 
and engine certification requirements while preserving emission benefits.  The aim of 
the modifications is to reduce costs and time required to bring the conversion systems 
to market and provide conversion manufacturers with a non-expiring Executive Order.  
Staff’s proposal would also streamline the application process for manufacturers that 
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have obtained a new vehicle or new engine certification.  Staff’s proposed changes also 
allow small volume conversion manufacturers to reduce the upfront demonstration 
requirements and allow systems to be sold sooner with lower certification costs than 
with the current process.  Staff believes this streamlined approach will remove many of 
the current market barriers for small volume conversion manufacturers and is unlikely to 
create excess emissions.  
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III. SUMMARY OF PROPOSED ACTION 
 

Staff is proposing to amend sections 2030 and 2031 of title 13, CCR to modify the 
existing test procedure to apply to 1994 through 2003 model year vehicles (see 
Appendix B) and incorporate new certification procedures for alternative fuel retrofit 
systems in 2004 and subsequent model year on-road motor vehicles and motor vehicle 
engines.  The new test procedure is titled “California Certification and Installation 
Procedures for Alternative Fuel Retrofit Systems for On-Road Motor Vehicles and 
Engines” and is found in Appendix C.  Staff is also proposing to add subsection (c) to 
sections 2030 and 2031 of title 13, CCR to provide an expedited approval process that 
will allow manufacturers that obtain California certification of new, alternate-fueled motor 
vehicles and engines to utilize emissions data to also seek certification of an alternative 
fuel retrofit system.  The proposed amendments to sections 2030 and 2031 of title 13, 
CCR can be found in Appendix A of this staff report and are indicated by strike-out 
(deletion) and underline (addition).  A detailed discussion of each amendment follows. 
 
New Test Procedures 
 
To mitigate some of the testing related costs for small volume conversion manufacturers 
and to streamline the procedures associated with certifying fuel conversions, staff is 
proposing new certification and installation procedures for alternative fuel retrofit 
systems applicable to 2004 and subsequent in-use motor vehicles and engines.  Staff 
choose the 2004 model year because this is the first applicable model year for the most 
recent OBD regulation found in title 13, CCR section1968.2.  The new procedures 
include: 
 

• Allowing the waiver of evaporative testing for sealed alternative fuel systems 
• Defining a small volume conversion manufacturer 
• Modifying test fuel requirements 
• Allowing the use of assigned deterioration factors 
• Adopting U.S. EPA’s NMHC/NMOG correction factor 
• Allowing the use of alternative test methods 
• Streamlining OBD system monitoring system demonstration requirements 
• Allowing for the use of dual fuel testing waivers 
• Introducing a sunset provision 
• Reducing time to market for certifying to a more stringent emissions standard 
• Retaining the vehicle’s emissions warranty 

Staff is proposing to apply most of these changes to small volume conversion 
manufactures to reduce the testing and demonstration burden.  Staff also is proposing 
to sunset many of the changes because they may not be appropriate when lower 
emission standards take effect for new vehicles and engines in 2018.  
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Table III-1 summarizes the proposed changes to emissions test procedures for all 
converters and for small volume conversion manufacturers and identifies which 
changes are affected by the sunset provision.   
 
Table III-1:  Summary of Proposed Changes to Emissions Test Procedures  

 
Table III-2 summarizes the proposed changes to OBD requirements for all small volume 
conversion manufacturers and identifies which changes are affected by the sunset 
provision.   
 

Available to all Conversion 
Manufacturers 

Available to all 
Conversion 

Manufacturers until 
Sunset 

Available to Small Volume 
Conversion Manufacturers 

until Sunset  
• Manufacturers may use 

multiplier of 1.5x NMHC for 
NMOG compliance  
 
 

• Manufacturers may submit 
engineering evaluation and data 
for exemption from evaporative 
emission testing for sealed fuel 
systems.  All submitted material 
subject to review and approval 
by the Executive Officer 

• Dual-fuel waivers for 
repeating required 
testing on original fuel  

 

• For exhaust and evaporative 
emissions testing, may use NG 
test fuel that meets U.S. EPA 
specifications.   May use 
commercially available NG fuel 
without analysis 
 

• For exhaust and evaporative 
emissions testing, may use LPG 
test fuel that meets ARB motor-
vehicle LPG fuel specifications.  
May use commercially available 
LPG fuel without analysis. 
 

• Assigned Deterioration Factors 
(DF) may be used to determine 
compliance with applicable 
emission standards 
 

• May propose an alternate test 
procedure for testing of heavy-
duty engines and vehicles 
originally certified under an 
engine-dynamometer test 
procedure 
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Table III-2:  Summary of Proposed Changes for OBD Requirements for Small Volume 
Conversion Manufacturers 

Available to all Small 
Volume Conversion 

Manufacturers 

Available to Small Volume 
Conversion 

Manufacturers until 
Sunset  

Available to Small 
Volume Conversion 
Manufacturers after 

Sunset 
• Manufacturers may request 

to waive pinpointing of air-
fuel ratio cylinder imbalance 
malfunctions. 
 

• For conversions of gasoline 
vehicles to a more stringent 
standard, manufacturers are 
still required to perform all 
certification demonstration 
tests.  However, conditional 
approval can be requested 
after performing only the 
catalyst, exhaust gas sensor, 
and fuel system tests and 
final approval received after 
submitting the remaining test 
results 

 
• Certification documentation 

is limited to modifications, 
deletions, and additions to 
the OBD system on the base 
vehicle/engine due to the 
addition of the conversion 
system.. 

•  For conversions being 
certified to the same emission 
standard as the original 
vehicle, manufacturers have 
additional options for what 
they can use for the 
certification demonstration 
vehicle including using a lower 
mileage vehicle or a 
standardized rapid aging 
cycle. 
 

• For conversions of gasoline 
vehicles being certified to the 
same emission standard as 
the original vehicle, 
manufacturers could request 
waivers from all but three 
categories (catalyst, exhaust 
gas sensor, and fuel system) 
of the certification 
demonstration emission tests if 
there are no modifications that 
would affect other monitors 
that require demonstration.. 
 

• For conversions of diesel or 
heavy-duty engines, 
manufacturers may submit a 
plan subject to Executive 
Officer approval for specific 
certification demonstration 
emission test exemptions.  

 

• For conversions of gasoline 
vehicles to the same 
standard, manufacturers are 
required to perform all 
certification demonstration 
tests after sunset.  However, 
conditional approval can be 
requested after performing 
only the catalyst, exhaust gas 
sensor, and fuel system tests 
and final approval received 
after submitting the remaining 
test results.   

 
As shown in tables III-1 and III-2, the majority of the proposed changes affect only small 
volume conversion manufacturers.  These changes allow small volume conversion 
manufacturers the ability to use a commercially available test fuel, substitute 
deterioration factors for full useful life emissions testing, and waive many of the OBD 
demonstration requirements which transfer some of the risk for long term emissions 
increases to ARB.  Based on staff’s technical understanding and judgment, the 
proposed changes warrant a sunset provision after the 2017 model year.  Staff believes 
that some of the test procedures will need to be updated to reflect the changes in 
emission control and OBD systems for the 2018 model year.  By 2018 LEV III will be in 
full effect for light duty vehicles and the heavy duty OBD standards will also be in full 
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effect for conventional and alternative fueled engines.  The sunset will also serve as a 
safety net for containing potential emission impacts should unforeseen issues arise as a 
result of the proposal.  ARB will also increase their in use compliance and enforcement 
efforts in this area to both minimize the risk and investigate the actual impacts of 
introducing the flexibilities for this industry.   
 
Staff believes that the proposed changes to the current procedures for certification of 
alternative fuel conversions would: 
 

• Allow conversion manufacturers to market their products to relatively new 
vehicles and engines by allowing the installation to happen at time of new 
vehicle/engine sale 

• Streamline ARB’s alternative fuel vehicle and engine certification procedures 
• Update and simplify the application and approval process 
• Reduce market barriers for small volume conversion manufacturers without 

significantly risking emission performance 
 
Addition of Section 2030(c) and 2031(c) 
 
Staff is proposing to create a new subsection (c) in sections 2030 and 2031 to provide 
manufacturers that certify new vehicles and engines fueled by alternative fuels an 
expedited process to certify an alternative fuel conversion system.  The proposed 
changes will allow a manufacturer to request approval to carry-over or carry-across data 
used to obtain California certification of a new vehicle or new engine to demonstrate 
compliance with the emission testing requirements specified under the in-use 
procedures for identical conversion systems.  Applicants for carry-over and carry-across 
will be evaluated according to the criteria specified in U.S. EPA Advisory Circular 17F, 
dated November 16, 1982, updated on January 21, 1988, which is incorporated by 
reference in section 11.(b)(3) of the proposed new test procedures (Appendix C).  This 
process would substantially reduce the time and costs associated with certifying 
alternative fuel conversion systems for qualifying manufacturers by providing them the 
option to not repeat emissions testing for certifying an identical aftermarket alternative 
fuel conversion system. 
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IV. AIR QUALITY 
 
Alternative fuel conversion manufacturers must attest that no additional emissions are 
produced due to the conversion process.  In addition, some of the small volume 
conversion manufacturers will opt to certify to a lower emission standard than the 
originally certified vehicles which would provide some emission benefits as their 
volumes increase in the inventory. The proposed changes allow small volume 
conversion manufacturers the ability to waive many of the OBD demonstration 
requirements which transfer some of the risk for long term emissions increases to ARB.  
Although the proposed flexibility provisions for small volume conversion manufacturers 
is unlikely to create excess emissions from converted vehicle and engines, staff 
believes that the proposed in-use enforcement testing and confirmatory in-use testing 
provisions will help ensure that such increased emissions will not occur.  As a further 
safeguard, staff is proposing to sunset the flexibility provisions for small volume 
conversion manufacturers after the 2017 model year.  This sunset provision will provide 
small volume conversion manufacturers enhanced flexibility over a four model year 
window to develop and to market mature alternative fuel retrofit systems while also 
providing a safety net to ensure increased emissions do not result because of the 
proposed small volume conversion manufacturers’ flexibility provisions.    Further air 
quality analysis is discussed in Chapter V. 
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V. ENVIRONMENTAL IMPACTS ANALYSIS  
 

A. Introduction 
 
This chapter provides an environmental analysis for the proposed regulation.  Based on 
ARB’s review, staff has determined that implementing the proposed amendments to the 
Alternative Fuel Conversion Certification Procedures would not result in any potentially 
significant adverse impacts on the environment.  This analysis provides the basis for 
reaching this conclusion.  This section of the Staff Report also discusses environmental 
benefits expected from implementing the proposed regulatory amendments. 
 

B. Environmental Review Process 
 
ARB is the lead agency for the proposed regulation and has prepared this 
environmental analysis pursuant to its regulatory program certified by the Secretary of 
the Natural Resources Agency (14 CCR 15251(d); 17 CCR 60005-60007).  In 
accordance with Public Resources Code section 21080.5 of the California 
Environmental Quality Act (CEQA), public agencies with certified regulatory programs 
are exempt from certain CEQA requirements, including but not limited to preparing 
environmental impact reports, negative declarations, and initial studies (14 CCR 15250).  
ARB has prepared this environmental analysis (EA) to assess the potential for 
significant adverse and beneficial environmental impacts associated with the proposed 
regulation, as required by ARB’s certified regulatory program (17 CCR 60005(b)).  The 
resource areas from the CEQA Guidelines Environmental Checklist were used as a 
framework for assessing the potential for significant impacts (17 CCR 60005(b)).   
 
If comments received during the public review period raise significant environmental 
issues, staff will summarize and respond to the comments in the Final Statement of 
Reasons prepared for the regulation.  The final decision-maker will approve the written 
responses to comments prior to taking final action on the proposed regulation (17 CCR 
60007(a)).  If the regulation is adopted, a Notice of Decision will be posted on ARB’s 
website and filed with the Secretary of the Natural Resources Agency for public 
inspection (17 CCR 60007(b)). 
 

C. Prior Environmental Analysis 
 
The current regulation was originally adopted by ARB on April 16, 1975 and was 
subsequently amended on April 18, 1981, September 14, 1984, March 11, 1993, April 
26, 1995, and September 25, 1997.  This regulation and its subsequent revisions 
ensure that continued air emission reduction benefits are realized by requiring 
manufacturers and installers of alternative fuel retrofit systems to demonstrate that such 
systems do not cause retrofitted vehicles and engines to exceed the emission standards 
applicable to the original, unmodified vehicles or engines.  The environmental analyses 
performed for the regulation and its amendments did not identify any significant adverse 
impacts to the environment. 
 



19 
 

D. Proposed Regulation 
 
California regulations currently specify separate certification requirements of alternative 
fuel conversion systems intended for in-use vehicles/engines and for new motor 
vehicles and new motor vehicle engines.  The proposed amendments only address the 
requirements applicable to in-use vehicles/engines.   
 
Staff recognizes that alternative fuel conversions may be performed on both “relatively 
new” motor vehicles and engines (i.e., vehicles and engines whose legal or equitable 
title have only recently transferred to an ultimate purchaser) and older motor vehicles 
and engines (i.e., vehicles and engines whose titles have transferred to ultimate 
purchasers for a longer period of time), but in both cases, alternative fuel conversions 
involve reconfiguring a previously certified gasoline- or diesel-fueled vehicle or engine to 
operate on natural gas, propane, alcohols, or a blend of conventional and alternative 
fuels.  The conversion may include the addition of a fuel system, removal of emission 
controls, and recalibration of the vehicle’s computer.   
 
As described in Chapter VIII of this Staff Report, the proposed regulation would: 
 

• Streamline ARB’s alternative fuel vehicle/engine certification procedures that will, 
in part, better align with U.S. EPA’s program 

• Update and simplify the application and approval process 
• Reduce certification burden for small volume conversion manufacturers by 

changing: 
o Requirements for demonstrating emission compliance to useful life 
o Test fuel specifications  
o Requirements for demonstrating OBD system compliance  

 
The proposed amendments develop a process that would allow manufacturers that 
certify a new motor vehicle or new motor vehicle engine to request a certification for an 
alternative fuel conversion system under an expedited process as compared to the 
current process. 
 
The proposed amendments would update the existing certification procedures by 
incorporating the emission standards and associated test procedures for 2004 and 
subsequent model year vehicles and engines, and would also streamline the existing 
certification procedures, including providing small volume conversion manufacturers the 
flexibility to waive many of the OBD demonstration requirements.   
 

E. Environmental Impacts 

 
While all certification procedures are designed to ensure that vehicles and engines sold 
in California meet California’s air emissions standards, the certification procedures for 
alternative fuel conversion systems are established to ensure that converted vehicles or 
engines continue to meet the same emission standards as the original vehicle, or meet 
a lower emission standard.   
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The proposed amendments consist primarily of administrative and procedural changes 
to better align with existing federal requirements and to assist small volume conversion 
manufacturers in their future retrofit certification efforts.  These changes would modify 
the stringency of the certification process by streamlining the existing process while 
continuing to ensure that expected emissions benefits are realized.  The proposed 
amendments modify language and simplify procedural requirements in part to better 
align ARB’s certification procedures with U.S. EPA’s program, and would not involve or 
result in any additional requirements than what is already being required by existing 
federal and state requirements. 
 
The changes associated with the initial emissions tests would not result in increased 
emissions; however, for conversions that are certified to the same emissions standard 
as the original vehicle, the flexibility for demonstration OBD compliance would be less 
rigorous than currently required.  The OBD compliance requirements remain the same 
and staff expects most OBD systems to comply fully; however, there is a possibility that 
some systems that are not fully compliant could be approved.  Any emissions impact 
would be mitigated through recalls and penalties for non-compliance.  The sunset 
period will also limit the potential for excess emissions.  For conversions to a lower 
emission standard than that of the original vehicle, the OBD test requirements would 
remain the same, but the amendments would allow the conversion kit to be sold several 
months sooner and staff anticipates that sales of these kits would increase.  Staff 
believes that conversions to a lower standard would also result in additional emissions 
benefits if more vehicles are sold.  Ultimately the impact on emissions will depend on 
sales of vehicle conversions of cleaner versus the same emission standards. 
 
The concurrent implementation of the proposed in-use enforcement testing and 
confirmatory in-use testing provisions will help to ensure that any increase in emissions 
does not occur.  Moreover, as a further safeguard, staff is proposing to sunset the 
flexibility provisions for small volume conversion manufacturers after the 2017 model 
year as they are not likely to be applicable for LEV III nor for heavy duty vehicle 
certification of 2018 or newer engines.  This sunset provision also provides a safety net 
to ensure increased emissions do not result because of the proposed small volume 
conversion manufacturer flexibility provisions.   
 
Staff has also determined that the proposed amendments will result in no impact to the 
following resource areas:  aesthetics, agricultural and forestry resources, biological 
resources, cultural resources, geology and soils, greenhouse gases, hazardous 
material, hydrology and water quality, land use planning, mineral resources, noise, 
population and housing, public services, recreation, or traffic and transportation, and 
utilities and service systems. These areas would not be impacted because compliance 
with the proposed amendments would not require any action by regulated parties that 
could adversely affect these resources, either directly or indirectly.  Based on staff’s 
analysis, we have determined that implementing the proposed amendments would not 
result in a significant adverse impact on the environment.   
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No discussion of alternatives or mitigation measures is necessary because no 
significant adverse environmental impacts were identified. 
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VI. ENVIRONMENTAL JUSTICE  
 
The objectives of ARB’s statewide regulatory programs are better air quality and 
reduced health risk for all residents throughout California. The Board has a policy that 
community health and environmental justice (EJ) concerns be addressed in all of ARB’s 
regulatory programs. State law defines EJ as the fair treatment of people of all races, 
cultures, and incomes with respect to the development, adoption, implementation, and 
enforcement of environmental laws, regulations, and policies. The Board has 
established a framework for incorporating EJ into ARB's programs consistent with the 
directives of State law. 
 
The proposed modifications to the alternate fuel conversion procedures provide a 
streamlined process for small volume conversion manufacturers to reduce costs, 
promote competition, and drive technological innovation for smaller companies while 
assuring emissions from converted vehicles remain unchanged or in some cases are 
reduced.  Although the proposed modifications are emission neutral, the increase in use 
of alternate fueled vehicles would reduce the use of traditional fueled vehicles, such as 
diesel fueled vehicles, proportionally resulting in the reduction of toxic air contaminants.  
This is consistent with ARB’s EJ policy of reducing exposure to air pollutants and 
reducing the adverse impacts from toxic air contaminants in all communities, including 
low-income and minority communities. 
 
While staff’s proposed changes do not directly affect low-income and minority 
communities, they do provide a mechanism for smaller manufacturers of alternative fuel 
conversion systems that may be located in or near these communities to certify and 
install these systems locally. 
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VII. ECONOMIC IMPACTS 
 

A. Proposed Amendments 
 
ARB’s proposed changes would significantly lower the time and cost for small volume 
conversion manufacturers to generate the data required for alternative fuel conversion 
system certification.  These proposed amendments waive certain test requirements if no 
significant changes are made to the original vehicle, and provide more flexibility in how 
the required demonstrations are made.  ARB will also provide options to the converter 
industry to show compliance without performing some of the certification tests.  The 
following is a summary of the cost savings small volume conversion manufacturers may 
realize if the proposed changes are adopted.   
 
Table VII-1 summarizes typical costs that are affected by staff’s proposal for the 
following scenarios: the current ARB certification procedures for new and in-use 
vehicles, the proposed ARB certification procedures for retrofit systems to be installed 
on near new vehicles certified to the same standard as the original vehicle, and the 
recently revised procedures adopted by the U.S. EPA to be installed on near new 
vehicles.  The costs are divided into subgroups of emission certification costs, OBD 
certification costs, and other certification costs.  As discussed below, some of these 
costs are incurred per test group certified while others are incurred per model year.  As 
shown in table VII-1, costs for exhaust emission tests will stay the same. 
 
Similar to the recent regulation adopted by the U.S. EPA, these proposed changes 
would allow small volume conversion manufacturers to request the evaporative 
emissions tests be waived for sealed fuel systems.  Therefore this cost model assumes 
the evaporative emissions test will be zero.   
 
The cost for aging a vehicle to its full useful life to demonstrate durability of the emission 
control system is typically about $10,000 and represents the testing costs of a two year 
old aged vehicle for durability demonstration.  The cost would be higher if the 
manufacturer was unable to use bench aging or actual mileage accumulation. This cost 
would not necessarily have to be duplicated under OBD test vehicle aging because the 
manufacturers can use certification emission durability vehicles as their OBD test 
vehicles. 
 
Staff’s proposal would allow small volume conversion manufacturers to use catalysts 
and exhaust gas sensors that are rapid aged per a specified aging procedure on the 
test vehicle as compared to a vehicle aged to full useful life for the OBD demonstration 
vehicle.  Additionally the proposal has provisions for the converter to waive some of the 
OBD demonstration tests.  Therefore costs for the OBD emissions test and 
demonstration parts will be reduced significantly.  A more detailed cost analysis of the 
estimated OBD demonstration costs can be found in Appendix D. 
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Table VII-1:  Typical Costs of One Alternative Fuel Certification for Small Volume 
Conversion Manufacturers 

  
ARB Current 
New Vehicle 
Certification 

ARB Current 
In-Use Vehicle 
Certification5 

ARB Proposed 
Retrofit System 

Certification 

U.S. EPA 
Current Retrofit 

System 
Certification 

Exhaust Emission Tests $6,300 $6,300 $6,300 $6,300 

Evaporative Emission Tests $6,400 $6,400 $0  $0 

Emission Durability 
Demonstration $06  $10,0007 $0 $0 

OBD Test Vehicle Aging $50,000 $50,000 $20,000 $0  

OBD Emission Tests $39,900 $39,900 $8,400 $9,500 

OBD Demonstration Parts $49,200 $49,200 $42,000 $13,000 

Travel, Vehicle Shipments, 
and Application Preparation $16,900 $16,900 $16,900 $16,900 

Certification Fees $1,300 $0 $0 $4,000  

Totals $170,000 $178,700 $93,600  $49,700 
 
There will be no change in the travel, vehicle shipments, and application preparation so 
these costs will remain the same but certification fees will be reduced because the small 
volume conversion manufacturer is simply certifying the retrofit system and not a vehicle 
or engine. 
 
While the costs shown in the table for ARB’s proposal are higher than U.S.EPA, ARB 
costs for OBD demonstration are incurred once per model year while the U.S. EPA 
costs are per test group, which will yield further reductions relative to U.S. EPA when 
more than one test group is certified per model year. 
 
As shown in Table VII-1, the proposed changes would provide a cost savings for a 
single certification for small volume conversion manufacturers.  Small volume 
conversion manufacturers would expect to save $76,400 for a new vehicle conversion 
and $85,100 for an in-use conversion.  The conversion manufacturer could also use 
ARB demonstration data for certification with U.S. EPA and avoid the OBD related costs 
with U.S. EPA certification.  These cost reductions translate to larger savings across the 
industry.  For example in 2012, ARB approved 12 new light duty alternative fuel vehicle 
                                            
5 There would be no costs for any test where manufacturers re-use emissions data generated for prior 
new vehicle certifications, such as carry-over or carry-across data. 
6 Although most alternative fuel converters use assigned deterioration factors thereby saving the cost of a 
durability demonstration, they have the option of running the demonstration to reflect the true 
deterioration of their system and the cost would be higher in this case. 
7 This estimate represents the testing costs of a two year old aged vehicle for durability demonstration.  
The cost estimate would be significantly higher if the manufacturer was unable to use bench aging or 
actual mileage accumulation. 
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and engine families to small volume conversion manufacturers.  Therefore, the cost 
savings to the California small volume conversion manufacturers might be as much as 
$1,021,200 (($85,100)*12) per year.  As with the increased numbers of certifications 
U.S. EPA experienced after streamlining their procedures, staff expects the number of 
annual certifications will substantially increase in the early years of the streamlined 
program and then continue to increase as the market for these retrofit systems matures.  
Consequently, staff anticipates that the certification workload for new and in-use 
vehicles and engines certifications will increase justifying the need to hire one additional 
staff to keep up with market demands.  Staff estimates the cost for one certification 
engineer to be $175,000 annually.  
 

B. Major Regulations 
 
The proposed amendments to the alternative fuel conversion procedures are not a 
major regulation because the impact to the California business enterprises and 
individuals is less than $50,000,000. 

 
C. Reasonable Alternatives Considered 

 
This chapter discusses alternatives to the proposed amendments to the Alternative Fuel 
Conversion Procedures.  Staff considered a number of alternatives instead of the 
proposed amendments.  These included making no changes to the regulation, 
considering U.S. EPA new standards, or allowing self-certification by the small volume 
conversion manufacturers.  Each of these alternatives was rejected in favor of staff’s 
proposed amendments.  No alternative considered by the agency would be more 
effective in carrying out the purpose for which the regulation is proposed or would be as 
effective or less burdensome to affected private persons than the proposed regulation. 

 
No Changes to the Current Procedures 
 
Over the last several decades, ARB has implemented stringent procedures for the 
alternative fuel conversions to ensure the emission standards of the original vehicle are 
maintained.  As vehicle emission standards have become increasingly more stringent, 
OBD systems have become more important to ensure the emissions control systems 
are functioning properly and emission levels do not increase throughout the vehicle’s 
useful life.  Currently, companies interested in converting a new vehicle must follow the 
same stringent certification procedures as the original manufacturer of the vehicle.  The 
new vehicle certification procedures are identified in section I-A. of this report.  Staff 
estimated cost for new vehicle certification is shown in Table VII -1.  Due to industry 
request to reduce the alternative fuel conversion process burden for small volume 
conversion manufacturers, and ARB concurring that the proposed changes would 
accomplish that without significantly risking emission impacts, staff rejected keeping the 
status quo.   
 
Adopt U.S. EPA Procedures  
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The U.S. EPA recently adopted changes to their procedures used to approve vehicles 
and engines that have been converted to operate on alternative fuels such as natural 
gas or propane.  The U.S. EPA changes provide a mechanism by which alternate fuel 
conversion manufacturers can obtain an EPA exemption from the tampering prohibition 
in the federal Clean Air Act section 203; however, the proposed amendments will 
provide California an additional level of assurance that the emissions from converted 
vehicles and engines will not exceed the emissions of the original vehicles. 
 
For example, the U.S. EPA’s streamlined requirements for demonstrating compliance 
with  OBD system requirements provides no assurance that the OBD system after the 
conversion is properly adjusted to account for the modifications and change in fuel.  In 
practice, the U.S. EPA process does not require any changes to the original control 
system to account for the changes that are made, which means that emission-related 
component failures are unlikely to be detected until emissions are far in excess of the 
required standards, if they are detected at all. When emissions control systems fail, the 
emissions can be 5 to 10 times higher than a properly functioning vehicle and a robust 
OBD system is needed to assure that emissions of the converted vehicle aren’t 
substantially higher than on the original fuel.  Overall, the changes adopted by U.S. EPA 
are significantly less protective of emissions and public health.  

 
California has more severe air quality problems than most other states and currently 
does not meet federal air quality standards.  California also has lower emissions 
standards for light-duty vehicles and will need to ensure that conversions to alternative 
fuel still achieve the expected emissions reductions.  The newly adopted federal 
regulations provide a mechanism by which an alternative fuel converter can obtain an 
EPA exemption from the tampering prohibition in the federal Clean Air Act section 203.  
The proposed amendments will provide California an additional level of assurance that 
that the emissions from converted vehicles and engines will not exceed the emissions of 
the original vehicles, commensurate with the greater assurance needed by California’s 
motor vehicle emissions control programs. 
 
Primarily, the federal program does not require small volume manufacturers to 
demonstrate durability or to demonstrate that once the conversion is conducted the 
OBD system meets the emission thresholds or malfunction criteria specified in the OBD 
regulations.   For example, the federal program allows the use of a modified new 
catalyst for OBD demonstration testing whereas ARB requires a laboratory aged 
catalyst, which is representative of how catalysts deteriorate and malfunction in use.  
 
Additionally, the federal program has less stringent requirements for conversions of 
older vehicles.  For emissions compliance, an alternative conversion manufacturer  
needs to provide emissions test data for vehicles within their useful life and a technical 
description, supported by test data upon request, for vehicles outside their useful lives, 
that shows that the base vehicle emissions will be maintained.  For in-use vehicles, the 
federal program only requires the manufacturer to attest that the onboard diagnostic 
system is fully functional and provide a report on the on-board diagnostics scanning tool 
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without demonstrating the system performs as stated.  Accordingly, staff did not 
consider this option. 
 
Costs for certifying a retrofit system for a near new vehicle are found in the “Clean 
Alternative Fuel Vehicle and Engine Conversions; Final Rule” 40CFR Parts 85 and 86, 
and shown in table VII-1.  

 
Self-Certification  
 
ARB also considered a suggestion to allow conversion manufacturers to self-certify that 
they comply with OBD requirements without submitting documentation.  ARB would 
then verify compliance after two years.  The proposal saves time upfront without any 
significant cost savings for the conversion manufacturers that perform adequate testing 
to verify their systems design and functionality to take their product to the market.  
However, staff rejected it due to risk option because the risk that poorly designed 
systems and errors in design would not be discovered for several years.  And 
retroactive actions such as recalls or penalties would be more disruptive to the market 
than upfront review.  Costs for this alternative were not analyzed nor shown in 
table VII-1. 
 

D. Impact on Small Business  
 
Staff has identified that adopting U.S. EPA’s standard would provide more cost savings 
to the small volume conversion manufacturers as compared to staff’s proposed 
changes, however, the changes adopted by U.S. EPA are less protective of emissions 
and public health.  Table VII-2 outlines staff’s estimated cost savings for small volume 
conversion manufacturers based on the various alternatives considered. 
 

Table VII-2:  Cost Savings for Each Alternative Considered 

Alternatives Cost Saving/Certification 
No Change No Saving 
US EPA Procedures $129,000 
Proposed Amendments $85,100 

 
E. Significant Adverse Economic Impact Directly Affecting Business 

 
There is no economic adverse effect to the businesses in California. 
 

F. Justification for Adoption of Regulations Different from Federal 
Regulations Contained in the Code of Federal Regulations 

 
ARB’s program is more robust than the US EPA certification procedures and verifies 
that a converted vehicle still meets the base emissions of the original vehicle.  ARB has 
been working cooperatively with industry to increase flexibility for alternative fuel 
conversion manufacturers while ensuring that converted vehicles do not have higher 
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emissions.  Staff has held numerous public workshops and workgroup meetings to 
address industry concerns and has drafted a proposal that significantly reduces 
certification costs without sacrificing any significant emissions benefits.  These changes 
were developed through the public process and better align ARB’s certification 
procedures with U.S. EPA’s program.  Furthermore, the current ARB proposal largely 
reflects the recommendations proposed by conversion industry representatives, and 
strikes a balance in streamlining the approval process with assurances that converted 
vehicles will not become gross polluters that go undetected in use.  Industry 
stakeholders are also concerned that it would be counterproductive for the alternative 
fueled vehicle conversions market to sell cars and trucks that are more polluting than 
the original vehicle. 
 

G. Economic Impact Assessment 
 
The following economic impact assessment has been prepared for this rulemaking 
action in accordance with the provisions of Government Code section 11346.3(b)(1)(A)-
(D). 
 
The proposed amendments would significantly reduce the time and costs for small 
volume conversion manufacturers to generate data required to certify alternative fuel 
conversions, which would likely result in the expansion of associated businesses.  Staff 
anticipates that the proposed amendments would result in the increase in sales and 
installations of the conversion systems in California which may result in the expansion 
of existing California businesses and the creation of some new businesses and jobs 
within the State.  Additionally, as more vehicles and engines are converted to operate 
on alternative fuels, staff anticipates an expansion of the fueling infrastructure which 
would also result in the expansion of existing California businesses and the creation of 
some new businesses and jobs within the State  
 
To the extent that a small volume conversion manufacturer is located in California, that 
manufacturer would likely experience increased product sales which in turn would result 
in the expansion of manufacturing businesses and the creation of manufacturing jobs.   
 
The proposed amendments will preserve the emissions benefits  associated with 
California’s motor vehicle emissions control program by ensuring that emissions from 
converted vehicles do not exceed those from the originally certified vehicles.  The 
proposed amendments may also result in air emissions benefits to the extent that 
manufacturers elect to certify conversion systems to convert vehicles and engines to 
more stringent certification standards than the originally certified vehicles and engines 
and to the extent that such conversion systems are purchased and installed.  As a 
result, there would be no adverse effect on the environment. 
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VIII. SUMMARY AND RATIONALE FOR EACH REGULATORY 
PROVISION 

 
H&S Code section 43004 provides that the exhaust emission standards applicable to 
gasoline-powered motor vehicles shall also apply to gasoline- or diesel-powered 
vehicles to use fuels other than the fuel for which the vehicle was originally certified.  
H&S Code section 43006 authorizes the Board to adopt test procedures for certifying 
alternative fuel conversion systems. 
 
Vehicle Code section 27156 contains provisions to ensure that modifications to certified 
vehicles do not increase emissions, and provides that no device, apparatus, or 
mechanism that alters or modifies the original design or performance of a required 
motor vehicle emission control system can be advertised, sold, or installed unless that 
device, apparatus or mechanism has been exempted by ARB.  ARB is authorized to 
only exempt modifications to a certified configuration if it finds the modifications will 
either not reduce the effectiveness of any required motor vehicle pollution control device 
or device or will not cause emissions from the converted vehicle to exceed applicable 
standards. 
 
To ensure that the emissions from vehicles that are retrofitted to operate on alternative 
fuels do not exceed the emissions from the original, or unmodified vehicles, ARB 
developed certification procedures that require conversion manufacturers to 
demonstrate a converted vehicle will not reduce the effectiveness of any required motor 
vehicle pollution control device or will not cause emissions from the converted vehicle to 
exceed applicable standards.  These test procedures are found in the following sections 
of CCR Title 13, Division 3, Chapter 1, Article 5, “Approval of Systems Designed to 
Convert Motor Vehicles to Use Fuels Other Than the Original Certification Fuel or to 
Convert Motor Vehicles for Emission Reduction Credit or to Convert Hybrid Electric 
Vehicles to Off-Vehicle Charge Capable Hybrid Electric Vehicles:” 

 
Section 2030 – Liquefied Petroleum Gas or Natural Gas Retrofit Systems 
Section 2031 – Alcohol or Alcohol/Gasoline Fuels Retrofit Systems 
Section 2032 – Off-Vehicle Charge Capable Hybrid Electric Vehicle Conversion 

Systems 
 

Staff is only proposing changes to sections 2030 and 2031 that apply to conversions to 
a gaseous or alcohol based fuel.  The proposed amendments to sections 2030 and 
2031 can be found in Appendix A of this report and are indicated by strike-out (deletion) 
and underline (addition).  Currently, each section points to a set of procedures for 
conversion by vehicle or engine model year.  
 
ARB’s current procedures specify requirements applicable to conversion systems 
designed for installation in 1993 and earlier model year motor vehicles, and 1994 and 
subsequent model year motor vehicles.  Staff is proposing to change the title and make 
other minor changes to the current test procedures that affect 1994 and subsequent 
model year motor vehicles and motor vehicle engines.  The modified test procedure can 
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be found in Appendix B of this report.  The proposed amendments would limit the 
applicability of the current 1994 procedures to 1994 through 2003 model year motor 
vehicles.  Staff is also proposing to incorporate a new test procedure, applicable to 2004 
and subsequent model-year motor vehicles, titled “California Certification and 
Installation Procedures for Alternative Fuel Retrofit Systems for On-Road Motor 
Vehicles and Engines.”  The proposed new test procedure can be found in Appendix C 
of this report.  This new test procedure contains several documents that would be 
incorporated by reference.  The following is a list of those documents: 
 

Code of Federal Regulations (40CFR), Part 86.1313-2007, dated July 01, 2011. 
 
The following American Society for Testing and Materials (ASTM) test method 
listed in 40CFR, Part 86.1313-2007, dated July 01, 2011. 

• ASTM Test Method Number D1945-03(2010) 
 
California Code of Regulations, Title 13 CCR § 2292.6, as amended December 
08, 1999. 
 
The following ASTM test methods listed in Title 13, CCR, section 2292.6. as 
amended December 08, 1999. 

• ASTM Test Method Number D2163-87 
• ASTM Test Method Number D1267-89 
• ASTM Test Method Number D2598-88  
• ASTM Test Method Number D1837-86 
• ASTM Test Method Number D2158-89 
• ASTM Test Method Number D1838-89 
• ASTM Test Method Number D2784-89 
• ASTM Test Method Number D2713-86 

 
U.S. Environmental Protection Agency (U.S.EPA) Advisory Circular 17F, dated 
November 16, 1982, updated January 21, 1988. 
 
U.S. EPA National Vehicle and Fuel Emissions Laboratory guidance letter CD-
12-07 (Revised) for Assigned Deterioration Factors, dated March 30, 2012. 
 
ARB test procedure “California 2001 through 2014 Model Criteria Pollutant 
Exhaust Emission Standards and Test Procedures and 2009 through 2016 Model 
Greenhouse Gas Exhaust Emission Standards and Test Procedures for 
Passenger Cars, Light-Duty Trucks, and Medium-Duty Vehicles,” as amended 
December 6, 2012. 
 
ARB test procedure “California Non-Methane Organic Gas Test Procedures,” as 
amended December 6, 2012. 
 
ARB test procedure “California Exhaust Emission Standards and Test 
Procedures for 2005 through 2008 Model Zero-Emission Vehicles, and 2001 
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through 2008 Model Hybrid Electric Vehicles, in the Passenger Car, Light-Duty 
Truck and Medium-Duty Vehicle Classes,” as amended December 2, 2009 and is 
incorporated by reference in title 13, CCR section 1962. 
 
ARB test procedure “California Exhaust Emission Standards and Test 
Procedures for 2009 through 2017 Model Zero-Emission Vehicles and Hybrid 
Electric Vehicles, in the Passenger Car, Light-Duty Truck and Medium-Duty 
Vehicle Classes,” as amended December 6, 2012 and is incorporated by 
reference in title 13, CCR section 1962.1. 
 
ARB test procedure “California Exhaust Emission Standards and Test 
Procedures for 2018 and Subsequent Model Zero-Emission Vehicles and Hybrid 
Electric Vehicles, in the Passenger Car, Light-Duty Truck and Medium-Duty 
Vehicle Classes,” as amended December 6, 2012 and is incorporated by 
reference in title 13, CCR section 1962.2. 
 
ARB test procedure “California 2001 through 2014 Model Criteria Pollutant 
Exhaust Emission Standards and Test Procedures and 2009 through 2016 Model 
Greenhouse Gas Exhaust Emission Standards and Test Procedures for 
Passenger Cars, Light-Duty Trucks, and Medium-Duty Vehicles,” as amended 
December 6, 2012 and is incorporated by reference in title 13, CCR section 
1961(d). 
 
ARB test procedure “California 2015 and Subsequent Model Criteria Pollutant 
Exhaust Emission Standards and Test Procedures and 2017 and Subsequent 
Model Greenhouse Gas Exhaust Emission Standards and Test Procedures for 
Passenger Cars, Light-Duty Trucks, and Medium-Duty Vehicles,” as amended 
December 6, 2012. 
 
ARB test procedure “California Evaporative Emission Standards and Test 
Procedures for 2001 and Subsequent Model Motor Vehicles” as amended March 
22, 2012 and is incorporated by reference in title 13, CCR section 1976(c). 
 
ARB test procedure “California Refueling Emission Standards and Test 
Procedures for 2001 and Subsequent Model Motor Vehicles,” as amended March 
22, 2012, and is incorporated herein by reference in title 13, CCR section 
1978(b). 
 
ARB test procedure “California Exhaust Emission Standards and Test 
Procedures for 2004 and Subsequent Model Heavy-Duty Diesel-Engines and 
Vehicles,” adopted December 12, 2002, as amended April 18, 2013. 
 
ARB certification procedure “California Interim Certification Procedures for 2004 
and Subsequent Model Hybrid-Electric Vehicles, in the Urban Bus and Heavy-
Duty Vehicle Classes,” adopted October 24, 2002. 
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ARB test procedure “California Exhaust Emission Standards and Test 
Procedures for 2004 and Subsequent Model Heavy-Duty Otto-Cycle Engines,” as 
amended April 18, 2013. 

 
The proposed amendments would allow conversion manufacturers to demonstrate that 
retrofitted motor vehicles or engines do not exceed the applicable emission standards of 
the original motor vehicle or engine or alternatively, do not exceed the emission 
standards of a more stringent emissions standard.  The following is a summary of 
proposed changes that apply to the alternative fuel conversion test procedures found in 
sections 2030 and 2031. 
 

A. Alternative Fuel Retrofit Systems with Sealed Fuel Systems 
 
Section 4.(d)(1) of the proposed new test procedures would allow manufacturers of 
alternative fuel retrofit systems with sealed fuel systems to demonstrate compliance 
with the evaporative emission standards without performing evaporative emissions 
testing.  Demonstrations may be based on an engineering evaluation of the alternative 
fuel retrofit system to show that it has no evaporative-related emissions under typical 
vehicle operation.  All such demonstrations must be approved in advance by the 
Executive Officer.  ARB may perform evaporative emissions testing using prescribed 
test procedures for confirmatory and other testing. 
 

B. Small Volume Conversion Manufacturer Provisions 
 
To sell an alternative fuel conversion system in California, a manufacturer must apply 
for certification and provide test results to demonstrate that the system meets applicable 
emission requirements.  The application process requires retrofit system manufacturers 
to expend time and resources for designing, testing, and building emission compliant 
systems.  Large manufacturers should be able to recoup such costs by the sheer 
volume of sales.  For small volume conversion manufacturers, it is just the opposite and 
high certification costs and lengthy testing requirements may burden a converter’s 
ability to certify and market conversion systems in a timely manner.  To reduce costs 
and time for certifying alternative fuel conversions, staff is proposing amendments to 
reduce the testing requirements for small volume conversion manufacturers.  Staff 
defines small volume conversion manufacturers as manufacturers with California annual 
sales of less than 1,500 alternative fuel retrofit systems in any given calendar year.  The 
1,500 sales threshold was selected because similar figures were used by other 
regulations.  U.S. EPA’s alternative fuel retrofit regulations include a small volume 
definition of 15,000 sales of converter systems nationally for all vehicle and engine 
classes.  Staff’s proposed definition is in line with the federal definition since California 
historically has represented about 10 percent of the national vehicle market.  
Furthermore, historic records show that the majority of manufacturers sold less than 
1,500 conversion systems per year.  The amendments clarify California sales include all 
retrofit systems produced by the manufacturer and delivered for sale in California.  If a 
manufacturer has an arrangement allowing another entity to market its retrofit systems 
(e.g., a retailer or distributor), California sales includes retrofit systems produced by the 
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manufacturer and marketed by those authorized entities.  The definition of a small 
volume conversion manufacturer can be found in section 2.(a)(18) of the proposed new 
test procedures (Appendix C). 
 

C. Test Fuel 
 
Staff is proposing to allow small volume conversion manufacturers to use the less 
expensive commercial CNG that meets the federal standards for testing in lieu of ARB 
CNG certification test fuel.  The federal standard for CNG is found in the Code of 
Federal Regulations (40CFR), Part 86.1313-2007, July 01, 2011 edition and is 
incorporated by reference in section 5.(c)(3)(A) of the proposed new test procedures 
(Appendix C).  This federal standard for CNG requires retrofit system manufacturers to 
provide a fuel analysis with their final emission results using American Society for 
Testing and Materials (ASTM) test method D1945-03(2010) which is incorporated by 
reference therein. 
 
Staff is also proposing to allow small volume conversion manufacturers to use LPG that 
meets ARB’s motor vehicle fuel requirements, since there is no federally certified LPG, 
in lieu of ARB LPG certification test fuel.  ARBs motor fuel standard for LPG is found in 
title 133, CCR, section 2292.6 and is incorporated by reference in section 5.(c)(3)(B) of 
the proposed new test procedures (Appendix C).  This California regulation requires 
retrofit system manufacturers to provide a fuel analysis with their final emission results 
using the following ASTM test methods which are incorporated by reference therein: 

• D2163-87 
• D1267-89 
• D2598-88 
• D1837-86 
• D2163-87 
• D2158-89 
• D1838-89 
• D2784-89 
• D2713-86 

 
The test results from using the proposed fuel standards may be slightly different than 
the results from tests conducted with certification test fuels due to less controlled fuel 
specifications.  However, since the applicant is required to include an analysis of their 
certification test fuel with their test results for approval, this proposed change would 
have positive economic benefit with little impact expected on the certification process.  
Staff is not proposing any changes to the use of alcohol test fuel and the continued use 
of commercial fuels for any service accumulation testing (durability).  
 
Staff is proposing the use of commercial fuel for the official certification testing through 
2017 model year only as an interim cost savings for the industry.  The concern with the 
use of such fuel is its quality and variability of properties, and the impacts on emissions.  
Data comparing emissions from vehicles and engines operated on both commercial and 
official certification fuels need to be generated to show no significant differences.  Staff 
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is proposing to continue the use of commercial fuels past the sunset date if the industry 
provides test data showing no significant emissions differences.  Industry may pool their 
resources over the next four years to generate the data. 
 

D. Assigned Deterioration Factors 
 
Staff is proposing to allow the small volume conversion manufacturers to use an 
assigned deterioration factors (DF) to determine compliance with useful life emission 
standards and remove the requirements for high mileage emission tests.  A 
deterioration factor is a numeric factor applied to low mileage mass emissions to 
account for the potential increase in emissions due to deterioration of engines, emission 
control components, and retrofit systems as they age.  It is defined as the estimate of 
the ratio of the true mean response at high mileage to the true mean response at low 
mileage.   The results from using assigned DF would not be as accurate as the results 
from actual testing, but it is a good approximation and is sufficient for determining 
compliance.  Assigned DFs tend to be higher, more severe, than the average DF for a 
similar class of vehicle or engine.  This method is also approved by U.S. EPA.  The 
assigned DF would be provided by ARB.  If no ARB assigned DFs are available, 
manufacturers may use the assigned DF’s, as published by the U.S. EPA National 
Vehicle and Fuel Emissions Laboratory guidance letter CD-12-07 (Revised) dated 
March 30, 2012 which is incorporated by reference in section 5.(c)(3)(C) of the 
proposed new test procedures (Appendix C).   Providing this flexibility to small volume 
conversion manufacturers would save them time and costs.  To further reduce costs if 
DFs are not available from U.S. EPA, staff also proposes to allow small volume 
conversion manufacturers to submit DFs for Executive Officer approval as long as the 
manufacturers would validate the factor.   
 

E. NMOG Multiplier 
 
In response to industry’s request, staff is proposing to adopt U.S. EPA’s multiplier of 1.5 
times the measured NMHC emissions to determine compliance with NMOG instead of 
the current, more expensive test requirements for both NG and LPG.  This would result 
in reduced testing costs as applicants would not be required to use chromatography to 
determine emission rates of aldehydes and alcohols and would move ARB’s 
requirements closer towards harmonizing with federal standards.  The specific language 
for using the 1.5 multiplier can be found in section 5.(c)(1) of the proposed new test 
procedures (Appendix C). 
 

F. Alternative Test Methods 
 
In an effort to update the in-use alternative fuel conversion certification procedures, staff 
is proposing the use of alternative test methods and procedures.  Specifically, small 
volume retrofit system manufacturers certifying systems for heavy-duty engines and 
vehicles that were originally certified under an engine-dynamometer test procedure may 
propose an alternative test method.  The use of alternative test methods could greatly 
accelerate the certification process and would provide flexibility for manufacturers, 
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provided that the manufacturers demonstrate that the alternative test method correlates 
with the emission tests and cycles used by the original vehicle or engine for certification.  
Manufacturers have requested the use of portable emission measurement systems 
(PEMS).  Manufacturers may propose PEMS testing procedures by submitting their plan 
and data to support its correlation for review and approval by the Executive Officer.  The 
specific language for using the alternative test method can be found in section 4.(a)(4) 
of the proposed new test procedures (Appendix C).  
 

G. OBD Monitoring System Requirements 
 
Industry has expressed concerns regarding the high relative costs and time associated 
with demonstrating OBD compliance.  Staff is proposing to streamline OBD 
demonstration requirements and certification documentation requirements and add 
flexibility for the small volume conversion manufacturers while still affording a 
reasonable level of protection from high in-use emissions without proper fault detection.  
With the exception of provisions for certification to the same standard for reduced 
durability requirements on the OBD test vehicle and exceptions to demonstration 
requirements for monitors and/or emission controls that were not changed with the 
conversion, these provisions would continue to apply after the sunset date.  And, to 
ensure applicants do not mistakenly interpret any reductions in testing or data required 
at the time of certification as an exemption from the underlying OBD system 
requirement to detect faults, all applicants will be required to submit a statement of 
compliance that they indeed meet the OBD requirements.  The specific language for 
OBD testing requirements for retrofit certification can be found in section 6. of the 
proposed new test procedures (Appendix C). 
 
With regards to conversions of light- and medium-duty gasoline original 
vehicles/engines that are seeking certification to the same emission standards as the 
original vehicle/engine, the proposed changes would revise certification requirements, 
reduce the number of demonstration tests required if no changes to monitoring 
strategies or original control strategies are made with the conversion, and allow the use 
of less expensive rapid aged parts or an in-use vehicle for demonstration testing.  For 
conversion systems that are seeking certification to more stringent emission standards 
than that of the original vehicle/engine, the proposed changes would revise certification 
requirements and delay submission of demonstration test data for some monitors.  
These provisions are discussed in further detail below.   
 
For small volume conversion manufacturers of light- and medium-duty diesel 
vehicles/engines or heavy-duty diesel or gasoline vehicles/engines, there have either 
never been applications for such conversions or the original engines have not yet been 
subject to full OBD requirements.  As such, ARB staff has not had enough experience 
determining the appropriate streamlined requirements and flexibilities that would ensure 
that the OBD systems on these vehicles are not compromised by the conversion.  Thus, 
for these conversion systems, manufacturers would be required to propose a plan 
analogous to the provisions mentioned above, where ARB approval would be based on 
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the appropriate application of these provisions to the respective requirements in the 
OBD regulations.   
 
The objective of the certification is to ensure that emissions after the alternative fuel 
conversion would be no worse than before the conversion, and the OBD system would 
continue to be able to detect a system fault at the required emission levels.  If the 
vehicle to be retrofitted was certified with an OBD system, the proper functionality of the 
OBD system must not be impaired as a result of the installation and operation of the 
alternative fuel retrofit system.  Therefore, in developing the proposal, staff considered 
allowing the waiver of additional OBD demonstration tests if the OBD monitors and their 
underlying original emission controls have not been changed to maintain emission and 
OBD compliance.   
 
For OBD demonstration testing, staff is proposing changes to the test vehicle 
requirements for small volume conversion manufacturers of gasoline original 
vehicles/engines.  When conducting OBD demonstration testing per the current 
requirements, the manufacturer is required to use a certification emission durability test 
vehicle, a representative high mileage vehicle, or a vehicle aged to the end of the full 
useful life using an ARB approved alternative durability procedure.  This is required to 
ensure that the calibration of the OBD system accounts for the aging effects of the 
emission control system and will properly detect malfunctions on high mileage vehicles 
and will continue to be required for conversion systems certifying to a more stringent 
standard.  To lower the costs and reduce time involved for conversion systems certified 
to the same emission standard, the proposal would allow, until the sunset, the use of 
predefined aged components or limited vehicle aging to “create” a test vehicle in an 
appropriate condition of aging as long as the requirements specified in the proposed 
procedures are met.  This proposed change would allow small volume conversion 
manufacturers to use a test vehicle with the original equipment manufacturer (OEM) 
catalysts and oxygen sensors aged per the bench aging cycle specified in in section 
6.(b)(1)(B)1. of the proposed new test procedures (Appendix C).  This aging cycle has 
been copied into the proposed new test procedures from the “California Evaluation 
Procedures for New Aftermarket Catalytic Converters.”  Catalysts and oxygen sensors 
would be required to be aged for 100 hours using the bench aging cycle. 
 
Staff is also proposing changes to the monitors that are required to be demonstrated for 
small volume conversion manufacturers of gasoline original vehicles/engines.  
Generally, the existing regulation requires a demonstration test to be conducted for 
each monitor that is calibrated to an emission threshold and includes demonstrations for 
the following gasoline monitors: exhaust gas sensors (e.g., oxygen sensors), exhaust 
gas recirculation (EGR), variable valve timing, fuel system, misfire, secondary air 
injection, and catalyst.  For certification of the conversion system to the same standard 
as the gasoline original vehicle, staff is proposing until the sunset to require limited 
demonstration testing only for the exhaust gas sensor monitor, fuel system monitor, 
catalyst system monitor, and any other monitor where the monitor itself (e.g., the EGR 
low flow monitor) or the original emission control software (e.g., EGR valve duty cycle) 
or hardware was changed.  For conversion systems certified to a more stringent 



37 
 

standard than the original vehicle, staff is proposing to continue to require 
demonstration testing for all monitors specified in the existing applicable regulation.  
However under the proposal, the manufacturer may request to be conditionally certified 
based on submission of the limited demonstration test data for the exhaust gas sensors, 
fuel system, and catalyst system monitors.  The data for the remaining monitors would 
be required to be submitted within an appropriate time after conditional certification is 
granted and the conditional status would be removed upon review and approval of the 
subsequent data by ARB staff.  After the sunset, these provisions for certification to a 
more stringent standard would also apply to certification to the same standard. 
 
The staff is proposing further changes to the catalyst monitor demonstration 
requirements.  If a catalyst monitor demonstration test illuminates the malfunction 
indicator light (MIL) after emissions exceed the applicable emission threshold, the 
regulation currently requires the manufacturer to retest the vehicle with a less 
deteriorated catalyst and to show that either the MIL illuminates with emissions below 
the threshold or the MIL illuminates within acceptable upper and lower limits of 25 
percent of the applicable standard.  Staff is proposing to expand the upper and lower 
limits by an additional 25 percent, with the limits now based on 50 percent of the 
applicable standard, to allow more margin for under and over shooting when developing 
threshold catalysts for the catalyst demonstration test.  For example, for a catalyst 
monitor threshold of 1.75 times the standard, the manufacturer has to demonstrate the 
catalyst malfunction is detected between 1.5 and 2.0 times the standard under the 
existing regulation.  Under the proposal for a catalyst monitor threshold of 1.75 times 
the standard, the manufacturer would have to demonstrate the catalyst malfunction is 
detected between 1.25 and 2.25 times the standard.  This proposal would apply to 
conversion systems certified to either the same emission standard as, or a more 
stringent emission standard, than that of the original vehicle/engine. 
 
Lastly, staff is also proposing changes to the certification documentation requirements 
that would apply to all converters (i.e., would not be limited to only small volume 
conversion manufacturers).  Specifically, as an alternative to providing all the 
certification documentation information required by the OBD regulation, staff is 
proposing to allow manufacturers to provide only information about the modifications, 
additions, and deletions made to the OBD system on the original vehicle/engine.  As 
mentioned above, these certification documentation changes would not be subject to 
the sunset date deadline.  
 
While the staff is proposing changes to the required demonstration tests and 
certification documentation requirements, it is important to note that the OBD system 
performance and enforcement requirements remain unchanged.  The proposed 
changes are intended to reduce the time and cost of preparing certification 
documentation and conducting testing to support OBD certification for small volume 
conversion manufacturers while maintaining the required performance of the OBD 
system and its ability to detect malfunctions on in-use vehicles. 
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H. Dual Fuel Waivers 
 
Manufacturers seeking to convert a vehicle to use an alternative fuel or the conventional 
fuel the vehicle or engine was originally certified with must comply with the exhaust and 
evaporative emission standards for both fuels.  Dual fuel refers to a retrofit system 
which utilizes both an alternative fuel and a conventional fuel, engineered and designed 
to be capable of operating on either fuel.  The dual fuel system has separate fuel tanks 
for each fuel on-board the vehicle, but only one fuel is used at a time during operation.  
However, manufacturers applying for alternative fuel certification may provide an 
engineering justification for a test waiver to eliminate repeating the emissions testing of 
the vehicle on the original fuel.   
 
The manufacturer would have to include an explanation of how the changes associated 
with the retrofit system do not affect the emissions and engine operation of the vehicle 
using its original fuel.  This proposed waiver from repeating the required evaporative 
and exhaust and emission testing on the original fuel would provide economic benefit 
for the manufacturers due to reduction in the number of tests.  Since the manufacturer 
still has to demonstrate compliance, based on engineering evaluation of the system and 
data submitted, and be approved by the Executive Officer before the waiver can be 
issued, staff believes there is minimal to no little risk of increasing emission or to the 
integrity of the certification process.  The specific language for requesting a waiver for 
dual fuel systems can be found in section 5.(c)(2) of the proposed new test procedures 
(Appendix C). 
 

I. Certifying to a More Stringent Emission Standard 
 
Industry has requested a more streamlined process to certify a vehicle or engine to a 
more stringent emission standard than the original vehicle or engine’s original 
certification standard.  Applicants often wish to reduce certifications one level (e.g., 
converting an ultra low emission vehicle (ULEV) gasoline vehicle to a super ultra low 
emission vehicle (SULEV) or natural gas vehicle).  Market drivers for such requests 
include funding opportunities and high occupancy vehicle lane access.   
 
Section 6.(b)(2) of the proposed new test procedures would allow small volume 
conversion manufacturers to request certification to a more stringent standard after 
completing testing for only the exhaust gas sensor monitor, fuel system monitor, 
catalyst system monitor, and any other monitor where the monitor itself (e.g., the EGR 
low flow monitor) or the original emission control software (e.g., EGR valve duty cycle) 
or hardware was changed.  The data for the remaining monitors would be required to be 
submitted within an appropriate time after conditional certification is granted and the 
conditional status would be removed upon review and approval of the subsequent data 
by ARB staff.  If approved, the applicant will receive an Executive Order that allows it to 
sell the conversion systems.  However, the EO will be expressly conditioned upon 
submission of the remaining OBD demonstration requirements within a specified length 
of time to complete the certification. 
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J. Warranty Requirements 
 
ARB requires new vehicle and engine manufacturers to provide an emissions warranty 
to consumers for the emission control components for a period of time and mileage.  
Emissions warranty helps ensure manufacturers build components that are durable and 
function as designed and as certified.  The current aftermarket conversion procedures 
include emissions warranty provisions similar to the new vehicle and engine 
requirements.  The staff proposal is to continue the current aftermarket warranty 
provisions with minor changes.  Manufacturers shall provide warranty for three years or 
50,000 miles or the warranty period remaining from the original vehicle or engine.  New 
vehicle warranties for advance control vehicles may reach 15 years or 150,000 miles.  
These Procedures will maintain that level of coverage.  Similar requirements are 
proposed for high cost parts where warranty is extended to 7 years or 70,000 miles. 
 
Manufacturers will also have to retain and review warranty claims for each conversion 
system on a production year basis for three years.  The reports of the claims must be 
available to ARB upon request.  If warranty claims are excessive, perhaps exceeding 25 
claims or 1 percent for a specific part, ARB may use the information to initiate in-use 
enforcement testing or confirmatory testing.  The specific language all warranty 
requirements can be found in section 9. of the proposed new test procedures (Appendix 
C). 
 

K. Sunset Provision 
 
Staff believes that some of the test procedures will need to be updated to reflect the 
changes in emission control and OBD systems for the 2018 model year.  By 2018, the 
declining LEV III exhaust emission fleet average will be driving a significant portion of 
the light duty vehicles to lower exhaust emission levels.  In addition, the heavy duty 
OBD standards will also be in full effect for conventional and alternative fueled engines 
for the 2018 model year.   
 
Currently, staff believes that certifying compliance to the lower LEV III standards can 
only be accomplished through actual testing and demonstration of the emission control 
and OBD systems.  Waiving these tests through an engineering evaluation is not 
possible because technologies that will be used to comply with the new LEV III 
standards will need to be more sophisticated and durable.  Additionally, the proposed 
deterioration factors used for complying with today’s standards are unlikely to be 
representative of the deterioration factors for the lower LEV III standards.   
Likewise, heavy duty diesel engines currently use Selective Catalytic Reduction (SCR) 
exhaust aftertreatment technology to reduce emissions.  Conversions of heavy duty 
diesel engine to gaseous fuels may also result in the use of a different aftertreatment 
technology (e.g., a three way catalyst)..  This type of significant change is essentially a 
new engine and will need to complete full certification.  Therefore most of the proposed 
flexibility will likely not be appropriate at that time.  Further, full OBD will be required on 
new alternative fueled heavy duty engines beginning in the 2018 model year.  It is 
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appropriate to require full OBD demonstrations to ensure compliance at this new level of 
capability on both new and converted engines. 
 
For these reasons, staff is proposing to sunset provisions that are not appropriate after 
the 2017 model year when the new lower emissions standards take effect.  Staff will 
monitor impacts to emissions and changes to engine technology and will provide future 
recommendations to the Board whether the sunset provision needs to be extended. 
 
The proposed changes also allow small volume conversion manufacturers the ability to 
waive many of the OBD demonstration requirements which transfer some of the risk for 
long term emissions increases to ARB.  Based on staff’s technical understanding and 
judgment, the sunset provision would also serve as a safety net for containing potential 
emission impacts should unforeseen issues arise as a result of the proposal.   
 
Staff developed this proposal through the public process.  A number of the participating 
stakeholders have experience certifying conversion systems to existing ARB 
requirements.  Their input based on their experience was taken into consideration when 
making changes to the demonstration requirements.  The requirements change the 
least for systems certified to more stringent standards so there is reduced risk with 
respect to such systems.  Likewise if the volumes grow for systems certified to more 
stringent standards, the cumulative potential emission impact is minimized.  However, 
with respect to the systems certified to the same standard, there may be more growth in 
this market because the time and cost to certify is greatly reduced.  The sunset 
provision will create a firm opportunity to revisit the requirements and conservatively 
puts the sunset in place in the event the benefits of these producers do not manifest 
themselves as expected or in the event there are problems that need to be addressed.  
Further, the additional volumes will support the time and cost of doing a more rigorous 
certification.  The definition of sunset can be found in section 2.(a)(19) of the proposed 
new test procedures (Appendix C). 
 

L. Expedited Approval Process 
 
Staff is proposing to create a new subsection (c) in sections 2030 and 2031 of title 13, 
CCR to provide manufacturers that certify new vehicles and engines fueled by 
alternative fuels an expedited process to certify an identical alternative fuel conversion 
system.  The proposed changes will allow a manufacturer to request approval to carry-
over or carry-across data used to obtain California certification of a new vehicle or new 
engine to demonstrate compliance with the emission testing requirements specified 
under the in-use procedures for identical conversion systems.  Applicants for carry-over 
and carry-across will be evaluated according to the criteria specified in U.S. EPA 
Advisory Circular 17F, dated November 16, 1982, updated on January 21, 1988, which 
is incorporated by reference in section 11.(b)(3) of the proposed new test procedures 
(Appendix C).    This would substantially reduce the time and costs for certifying 
alternative fuel conversion systems for qualifying manufacturers.    
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IX. PUBLIC PROCESS FOR DEVELOPMENT OF PROPOSED ACTION  
   

Air Resources Board staff developed the proposed amendments through an extensive 
public process in less than a year.   This included public workshops, workgroup 
meetings, and teleconference calls with stakeholders.  At all workshops and meetings, 
staff solicited comments from stakeholders and affected industry to develop staff’s 
current proposals.  Appendix F lists organizations, companies, and agencies that were 
represented at these meetings. 
 

A. Public Workshops 
 
On August 14, 2012, ARB staff held an informational workshop in El Monte, California, 
to discuss ARB’s current alternative fuel conversion requirements for new and used 
vehicles and engines.  Based on comments received at the workshop and recent 
changes adopted by the U.S. EPA to their procedures for certifying alternative fuel 
conversions, staff began investigating the need for updates to ARB’s procedures.  See 
Appendix F for a list of participants, workshop notice, and staff’s presentation. 
 
On January 22, 2013, staff held a second public workshop in El Monte, California to 
discuss the proposed amendments to the alternative fuel conversion certification 
procedures for new and in-use vehicles and engines.  The workshop was also available 
via teleconference to attendees who could not travel.  Attendees at the  
January 22, 2013 workshop included representatives of natural gas and propane 
alternative fuel conversion system manufacturers, alternative fuel suppliers, and hybrid-
electric retrofit system manufacturers.  See Appendix F for a list of participants, 
workshop notice, and staff’s presentation.  At the workshop, staff discussed proposals 
to amend the current procedures.  These included changes designed to streamline the 
application process for in-use certifications, changes to the certification test 
requirements, changes to the OBD test procedures, and changes to the in-use testing 
and installation inspection requirements.  Staff also discussed the viability of alternative 
test methods and a request from stakeholder input regarding current market demand for 
new and in-use hybrid conversions.  Attendees commented on expanding the use of 
alternative fuels (mainly natural gas and propane) in the transportation sector.  They 
also stated that ARB’s current certification requirements are overly prescriptive and 
create market barriers in California, especially for small businesses.  Much of the 
discussion centered on recently adopted changes by U.S. EPA to their alternative fuel 
conversion certification procedures.  Attendees also stated the cost disparity between a 
U.S. EPA certification versus an ARB certification and that much of the costs concerns 
are associated with the OBD requirements.  The attendees also expressed concern that 
ARB’s alternative fuel certification procedures currently do not allow the use of waivers.  
U.S. EPA allows alternative fuel manufacturers to request waivers from repeating 
specific tests already performed during a vehicle or engine’s original certification testing.   
 
ARB staff held a third public workshop on May 1, 2013 in El Monte, California.  The 
workshop was also available to attendees to participate via teleconference.  
Approximately 70 individuals participated in the workshop both in-person and via 
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teleconference.  See Appendix F for list of participants, workshop notice, and staff’s 
presentation.  At the workshop, staff’s proposals included creating a single process for 
new and in-use conversions by focusing on certifying retrofit systems rather than 
vehicles/engines, providing additional flexibilities for small volume conversion 
manufacturers, and streamlining the application and approval process.  Staff also 
proposed reducing emission testing and OBD demonstration requirements, expanding 
applicable test fuels and deterioration factors, incorporating waiver language, changes 
to in-use testing and installation control changes, and a four year window for added 
flexibilities.  
  

B. Workgroup Meetings and Other Outreach Efforts 
 
ARB staff also held four workgroup meetings to discussed proposed amendments with 
industry representatives.  Workgroup participants included representatives from 
companies that develop technology to modify conventional fueled vehicles to alternative 
fueled vehicles.  Representatives at the workgroup meetings also included 
representatives from the alternative fuel industry.  These meetings were held on 
January 15, March 1, April 8, and May 30, 2013.  The meetings were designed to work 
with industry representatives on more detailed and technical issues in developing the 
proposed amendments including costs, alternative fuel conversions, and streamlining 
certification application process.  ARB also held numerous teleconference calls with 
individual stakeholders and representatives of the natural gas industry to discuss 
technical information further on the proposed amendments.     
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APPENDIX A 
 
 

A. Proposed Amendments to Regulation 
 
 
 

 
AMENDMENTS 

TO ARTICLE 5, CHAPTER 1, DIVISION 3, TITLE 13 
OF THE CALIFORNIA CODE OF REGULATIONS AND 

TO SECTIONS 2030 AND 2031 OF ARTICLE 5 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Note:  Amendments are shown in underline to indicate additions and strikeout to 
indicate deletions from the existing regulatory text.  
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Article 5. Approval of Systems Designed To Convert Motor Vehicles to Use 
Fuels Other Than the Original Certification Fuel or to Convert Motor 
Vehicles for Emission Reduction Credit or to Convert Hybrid Electric 
Vehicles to Off-Vehicle Charge Capable Hybrid Electric Vehicles 

 
Amend title 13, California Code of Regulations, sections 2030 and 2031 to read as 
follows: 
 
 
§ 2030. Liquefied Petroleum Gas or Natural Gas Retrofit Systems. 
 
(a) Applicable Standards and Test Procedures. 
The standards and test procedures for approval of systems designed to convert 1993 
and earlier model year motor vehicles to use liquefied petroleum gas or natural gas 
fuels are contained in "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" adopted by the State 
Board on April 16, 1975, as amended November 21, 1995.  The standards and test 
procedures for approval of systems designed to convert 1994 and subsequent through 
2003 model year motor vehicles to use liquefied petroleum gas or natural gas fuels are 
contained in "California Certification and Installation Procedures for Alternative Fuel 
Retrofit Systems for Motor Vehicles Certified for 1994 through 2003 Model Years and 
Subsequent Model Years and for 1994 through 2003 all Model Year Motor Vehicle 
Retrofit Systems Certified for Emission Reduction Credit," adopted by the State Board 
March 11, 1993, as last amended September 25, 1997 [DATE OF AMENDMENT]. At 
the option of the retrofit system manufacturer, the standards and test procedures for 
approval of systems designed to convert 1994 through 2003 and subsequent model 
year vehicles to use liquefied petroleum gas or natural gas fuels may be used for 
approval of systems designed to convert 1993 and earlier model year motor vehicles to 
use liquefied petroleum gas or natural gas fuels in lieu of the "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."  The standards and test procedures for approval of systems 
designed to convert 2004 and subsequent model year motor vehicles to use liquefied 
petroleum gas or natural gas fuels are contained in the “California Certification and 
Installation Procedures for Alternative Fuel Retrofit Systems for On-Road Motor 
Vehicles and Engines,” adopted by the State board on [DATE OF ADOPTION], which 
are incorporated herein by reference. 
 
(b) Implementation Phase-ln Schedule. 
Notwithstanding sub section (a), a retrofit system manufacturer may apply "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" to certify retrofit systems for 1994 and 1995 model-year 
vehicles in accordance with the following implementation phase-in schedule.  Each 
manufacturer may certify a maximum of 85 percent of its total 1994 model-year engine 



A-3 
 

family retrofit systems, 45 percent of its total 1995 model-year systems, and 45 percent 
of its total 1996 model-year systems, according to the requirements of these test 
procedures and "California Exhaust Emission Standards and Test Procedures for 
Systems Designed to Convert Motor Vehicles Certified for 1993 and Earlier Model 
Years to Use Alcohol or Alcohol/Gasoline Fuels", adopted by the State Board on April 
28, 1983, as amended November 21, 1995.  The remaining percentage of each 
manufacturer's certified 1994, 1995, and 1996 model-year engine family retrofit systems 
and all of 1997 and subsequent through 2003 model-year engine family retrofit systems 
shall be certified according to "California Certification and Installation Procedures for 
Alternative Fuel Retrofit Systems For Motor Vehicles Certified For 1994 and 
Subsequent through 2003 Model Years and for 1994 through 2003 all Model Year Motor 
Vehicle Retrofit Systems Certified for Emission Reduction Credit."  The percentages 
shall be determined from the total number of retrofit systems certified and shall be met 
prior to the end of the next respective calendar year.  "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" shall not be applied to certify a retrofit system for installation on a 
transitional low-emission vehicle (TLEV), low-emission vehicle (LEV), or  
ultra-low-emission vehicle (ULEV) or to certify a retrofit system designed to convert a 
vehicle to TLEV, LEV, or ULEV emission standards (as defined in Section 1960.1, Title 
13, California Code of Regulations), or to certify a retrofit system for emission reduction 
credits. 
 
(c) Expedited Approval Provisions. 
A manufacturer of new 2004 or subsequent model year passenger cars, light-duty 
trucks, medium-duty vehicles or heavy-duty engines or vehicles that are fueled by 
alternative fuels, as defined in title 13, California Code of Regulations, Chapter 5, 
Standards for Motor Vehicle Fuels, sections 2290– 2293.5 that obtains a new vehicle or 
engine certification from ARB may request certification of an alternative fuel retrofit 
system that is identical in configuration to the fuel system in the California certified 
vehicle or engine under the “California Certification and Installation Procedures for 
Alternative Fuel Retrofit Systems for On-Road Motor Vehicles and Engines,” adopted by 
the State board on [DATE OF ADOPTION], which are incorporated herein by reference.  
The manufacturer may request approval to carry-over or carry-across data used to 
obtain California certification of a new vehicle or new engine to demonstrate compliance 
with the emission testing requirements specified under the “California Certification and 
Installation Procedures for Alternative Fuel Retrofit Systems for On-Road Motor 
Vehicles and Engines,” adopted by the State board on [DATE OF ADOPTION], which 
are incorporated herein by reference.  For purposes of this provision, the term “identical” 
means that all engine parts on the alternative fuel retrofit system that affect emissions 
must be of the same design, specifications, tolerances as those of the fueling system as 
disclosed in the manufacturer’s certification application for the new vehicle or new 
vehicle engine.     
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NOTE: Authority cited: Sections 39515, 39600, 39601 and 43006, Health and Safety 
Code.  Reference: Sections 43000, 43004, 43006, 43008.6, 43013 and 
43108, Health and Safety Code; and Sections 27156, 38391 and 38395, 
Vehicle Code. 

 
 
§ 2031. Alcohol or Alcohol/Gasoline Fuels Retrofit Systems. 
 
(a) Applicable Standards and Test Procedures. 
The standards and test procedures for approval of systems designed to convert 1993 
and earlier model year motor vehicles to use alcohol or alcohol/gasoline fuels in lieu of 
the original certification fuel system are contained in "California Exhaust Emission 
Standards and Test Procedures for Systems Designed to Convert Motor Vehicles 
Certified for 1993 and Earlier Model Years to Use Alcohol or Alcohol/Gasoline Fuels,” 
adopted by the State Board April 28, 1983, as amended November 21, 1995. The 
standards and test procedures for approval of systems designed to convert 1994 and 
subsequent through 2003 model year motor vehicles to use alcohol or alcohol/gasoline 
fuels are contained in "California Certification and Installation Procedures for Alternative 
Fuel Retrofit Systems for Motor Vehicles Certified for 1994 through 2003 and 
Subsequent Model Years and for 1994 through 2003 all Model Year Motor Vehicle 
Retrofit Systems Certified for Emission Reduction Credit," adopted by the State Board 
March 11, 1993, as last amended September 25, 1997 [DATE OF AMENDMENT].  At 
the option of the retrofit system manufacturer, the standards and test procedures for 
approval of systems designed to convert 1994 and subsequent through 2003 model 
year motor vehicles to use alcohol or alcohol/gasoline fuels may be used for approval of 
systems designed to convert 1993 and earlier model year motor vehicles to use alcohol 
or alcohol/gasoline fuels in lieu of the "California Exhaust Emission Standards and Test 
Procedures for Systems Designed to Convert Motor Vehicles Certified for 1993 and 
Earlier Model Years to Use Alcohol or Alcohol/Gasoline Fuels."  The standards and test 
procedures for approval of systems designed to convert 2004 and subsequent model 
year motor vehicles to use alcohol or alcohol/gasoline fuels in lieu of the original 
certification fuel system are contained in the “California Certification and Installation 
Procedures for Alternative Fuel Retrofit Systems for On-Road Motor Vehicles and 
Engines,” adopted by the State board on [DATE OF ADOPTION], which are 
incorporated herein by reference. 
 
(b) Implementation Phase-ln Schedule. 
Notwithstanding subsection (a), a retrofit system manufacturer may apply "California 
Exhaust Emission Standards and Test Procedures for Systems Designed to Convert 
Motor Vehicles Certified for 1993 and Earlier Model Years to Use Alcohol or 
Alcohol/Gasoline Fuels" to certify retrofit systems for 1994 and 1995 model-year 
vehicles in accordance with the following implementation phase-in schedule.  Each 
manufacturer may certify a maximum of 85 percent of its total 1994 model-year engine 
family retrofit systems, 45 percent of its total 1995 model-year systems, and 45 percent 
of its total 1996 model-year systems, according to the requirements of these test 
procedures and the "California Exhaust Emission Standards and Test Procedures for 
Systems Designed to Convert Motor Vehicles Certified for 1993 and Earlier Model 
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Years to Use Liquefied Petroleum Gas or Natural Gas Fuels," adopted by the State 
Board on April 16, 1975, as amended November 21, 1995.  The remaining percentage 
of each manufacturer's certified 1994, 1995, and 1996 model-year engine family retrofit 
systems and all of 1997 and subsequent through 2003 model-year engine family retrofit 
systems shall be certified according to "California Certification and Installation 
Procedures for Alternative Fuel Retrofit Systems For Motor Vehicles Certified For 
1994 and Subsequent through 2003 Model Years and for 1994 through 2003 all Model 
Year Motor Vehicle Retrofit Systems Certified for Emission Reduction Credit."  The 
percentages shall be determined from the total number of retrofit systems certified and 
shall be met prior to the end of the next respective calendar year.  "California Exhaust 
Emission Standards and Test Procedures for Systems Designed to Convert Motor 
Vehicles Certified for 1993 and Earlier Model Years to Use Alcohol or Alcohol/Gasoline 
Fuels" shall not be applied to certify a retrofit system for installation on a transitional 
low-emission vehicle (TLEV), low-emission vehicle (LEV), or ultra-low-emission vehicle 
(ULEV) or to certify a retrofit system designed to convert a vehicle to TLEV, LEV, or 
ULEV emission standards (as defined in Section 1960.1, Title 13, California Code of 
Regulations), or to certify a retrofit system for emission reduction credits. 
 
(c) Expedited Approval Provisions. 
A manufacturer of new 2004 or subsequent model year passenger cars, light-duty 
trucks, medium-duty vehicles or heavy-duty engines or vehicles that are fueled by 
alternative fuels, as defined in title 13, California Code of Regulations, Chapter 5, 
Standards for Motor Vehicle Fuels, sections 2290– 2293.5 that obtains a new vehicle or 
engine certification from ARB may request certification of an alternative fuel retrofit 
system that is identical in configuration to the fuel system in the California certified 
vehicle or engine under the “California Certification and Installation Procedures for 
Alternative Fuel Retrofit Systems for On-Road Motor Vehicles and Engines,” adopted by 
the State board on [DATE OF ADOPTION], which are incorporated herein by reference.  
The manufacturer may request approval to carry-over or carry-across data used to 
obtain California certification of a new vehicle or new engine to demonstrate compliance 
with the emission testing requirements specified under the “California Certification and 
Installation Procedures for Alternative Fuel Retrofit Systems for On-Road Motor 
Vehicles and Engines,” adopted by the State board on [DATE OF ADOPTION], which 
are incorporated herein by reference.  For purposes of this provision, the term “identical” 
means that all engine parts on the alternative fuel retrofit system that affect emissions 
must be of the same design, specifications, tolerances as those of the fueling system as 
disclosed in the manufacturer’s certification application for the new vehicle or new 
vehicle engine.  
 
NOTE: Authority cited:  Sections 39515, 39600, 39601 and 43006, Health and Safety 

Code. Reference:  Sections 43000, 43004, 43006, 43008.6, 43013 and 
43108, Health and Safety Code; and Sections 27156, 38391 and 38395, 
Vehicle Code. 
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APPENDIX B 
 
 

B. Proposed Amendments to the “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” 
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NOTE:   The proposed amendments to this document are shown in underline to indicate 

additions and strikeout to indicate deletions compared to the test procedures as 
last amended November 21, 1995.   
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California Certification and Installation Procedures for Alternative Fuel Retrofit Systems 
for Motor Vehicles Certified for 1994 through 2003 Model Years and Subsequent Model 

Years and for 1994 through 2003 all Model Year Motor Vehicle Retrofit Systems 
Certified for Emission Reduction Credit 

 
 

1. APPLICABILITY 
 

(a) "Certification and Installation Procedures for Alternative Fuel Retrofit Systems 
for Motor Vehicles Certified for 1994 through 2003 Model Years and 
Subsequent  Model Years and Retrofit Procedures for Emission Reduction 
Credit for 1994 through 2003 all Model Years ("these Procedures") apply to 
alternative fuel retrofit systems designed for installation on gasoline- or diesel-
fueled light-, medium-, and heavy-duty motor vehicles for 1994 through 
2003 and subsequent model years, and alternative fuel and conventional fuel 
retrofit systems for emission reduction credits for 1994 through 2003 all model 
years. 
 

(b) Only these procedures shall be used to certify a retrofit system for the 
purpose of generating emission reduction credits.  Each retrofit system 
manufacturer shall certify all engine family systems to be used for generating 
emission reduction credits regardless of model year (MY) or fuel used. 
 

(c) Only these Procedures shall be used to certify a retrofit system for installation 
on a transitional low-emission vehicle ("TLEV"), low-emission vehicle ("LEV"), 
or ultra-low-emission vehicle ("ULEV") or to certify a retrofit system designed 
to convert a vehicle to TLEV, LEV, or ULEV emission standards (as defined in 
Section 1960.1, Title 13, CCR). 
 

(d) Each manufacturer shall certify a minimum of 15 percent of 1994, 55 percent 
of 1995, 55 percent of 1996, and 100 percent of 1997 through 2003 and 
subsequent model year engine family retrofit systems according to the 
requirements of these Procedures except as provided in paragraph 1. (b). 
"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 certifying 
liquefied petroleum gas or natural gas retrofit systems) and "California Exhaust 
Emission Standards and Test Procedures for Systems Designed to Convert 
Motor Vehicles Certified for 1993 and Earlier Model Years to Use Alcohol or 
Alcohol/Gasoline Fuels" (for certifying alcohol and alcohol/gasoline retrofit 
systems) shall be used to certify the remaining percentage of 1994, 1995, and 
1996 model year engine family systems and 1993 and prior model year engine 
family systems, except as provided in paragraph 1. (b) and 1. (e).  The 
percentages shall be determined from the total number of retrofit systems 
certified and shall be met prior to the end of the next respective calendar year. 
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(e) A retrofit system manufacturer may as an option use these Procedures to 
certify non-credit generating alternative fuel retrofit systems designed for 
installation on pre-1994 model year gasoline- or diesel-fueled light-, medium-, 
and heavy-duty motor vehicles, with the following addition: the Executive 
Officer may order 25,000 mile durability vehicle testing for alternative fuel 
retrofit systems designed for installation on pre-1994 model year vehicles 
which include hardware or components other than the fuel conversion system 
as part of the overall retrofit system. 
 

(f) A certification for an alternative fuel retrofit system issued pursuant to these 
Procedures shall have the effect of a certification of an alternative fuel retrofit 
system pursuant to Health and Safety Code Section·43006.  A certification for 
retrofit equipment utilizing any fuel, issued pursuant to these regulations, shall 
have the effect of an exemption issued pursuant to Vehicle Code Sections 
#27156 and 38395. 
 
 

2. DEFINITIONS 
 
"Alternative fuel" refers to liquefied petroleum gas, natural gas, alcohol and 
alcohol/gasoline fuels. 
 
An "alternative fuel retrofit system" is a package of fuel, ignition, emission control, 
and engine components that are modified, removed, or added during the process 
of modifying a motor vehicle to operate on an alternative fuel.  Such systems can 
be optionally certified to generate credits. 
 
"Conventional fuel" means gasoline or diesel fuel. 
 
"Credit-generating conventional fuel retrofit system" is a retrofit system that is 
certified to generate credits and that operates exclusively on the fuel for which the 
engine family was originally certified.  
 
"Credits" refers to mobile source emission reduction credits.  
 
"Drivability" of a vehicle refers to the smooth delivery of power, as demanded by 
the driver.  Typical causes of drivability degradation are rough idling, misfiring, 
surging, hesitation, or insufficient power.  Conversion from gasoline to gaseous 
fuels usually entails a loss of volumetric efficiency, resulting in some power loss.  
Normal power loss shall not be considered to be drivability degradation. 
 
"Dual fuel" refers to a retrofit system which utilizes both an alternative fuel and a 
conventional fuel without further hardware changeover required.  
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"Installer" refers to a person who installs alternative fuel or credit-generating 
conventional fuel retrofit systems on motor vehicles. 
 
“Retrofit system” is a package of fuel, ignition, emission control and engine 
components that are modified, removed, or added during the process of modifying 
an engine to operate at an emission rate lower than the rate to which the engine 
family was originally certified. 
 
"Retrofit system manufacturer" or "manufacturer" refers to a person who 
manufactures or assembles an alternative fuel or credit-generating conventional 
fuel retrofit system for sale in California and requests or is granted the Executive 
Order certifying the alternative fuel or credit generating conventional fuel retrofits 
system.  
 
‘‘Tier 1” refers to the emission standards applicable to 1995 and subsequent model 
year light-duty vehicles not considered as TLEV’s, ULEV'S or LEV'S, and as 
described in Section 1960.1, Title 13, California Code of Regulations. 
 
For purposes of these Procedures “useful life" is the duration, expressed in miles, 
of the longest durability period for the new vehicle or engine emission standards to 
which the vehicle or engine family was certified. (This is typically 50,000 miles for 
light-duty vehicles.  However, as of the 1993 model year, a phase-in of new, more 
stringent, light-duty standards with 100,000 mile useful life requirements will begin.) 
 

 
3. GENERAL REQUIREMENTS 

 
(a) Product Specifications:  

 
In addition to all other standards or requirements imposed, the following 
general requirements shall apply to all alternative fuel or credit-generating 
conventional fuel retrofit systems to be certified for installation on California-
certified gasoline or diesel-fueled motor vehicles: 
 

(i) Alternative fuel retrofit systems for gaseous fuels shall be equipped 
with a lock off valve, actuated by an electrical or vacuum signal, 
preventing delivery of fuel to the carburetor, or fuel injection system, 
while the engine is shut down. 
 

(ii) The drivability of a vehicle equipped with a retrofit system shall not be 
degraded in such a way as to encourage consumer tampering.  To 
verify that the drivability of a retrofitted vehicle is acceptable, the 
Executive Officer may require that an independent laboratory evaluate 
drivability.  The Executive Officer's determination that drivability must 
be evaluated shall be based on an engineering evaluation of the retrofit 
system described in the application for certification or on reports or 
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observations that retrofit systems similar in design to the system for 
which certification is sought have caused drivability degradation.  The 
cost of this evaluation shall be borne by the applicant. 
 

(iii) If the vehicle to be retrofitted was certified with an on-board diagnostic 
(OBD) system, pursuant to Section 1968 or 1968.1, Title 13, California 
Code of Regulations (CCR), the proper function of the on-board 
diagnostic system shall not be impaired as a result of the installation 
and operation of the alternative fuel or credit-generating conventional 
fuel retrofit system.  This requirement may necessitate modification of 
the OBD system to prevent it from storing erroneous trouble codes 
(e.g., storing a code signifying faulty operation of the evaporative 
canister purge valve because the evaporative emission control system 
has been removed).  All modifications to OBD components, 
programming or wiring, must be fully specified as parts of the retrofit 
system.  If the retrofit system includes modifications to the OBD 
system, the applicant must submit an analysis showing that these 
modifications will not adversely affect OBD performance.  
Notwithstanding, for 2004 and previous model year vehicles, retrofit 
system manufacturers may request Executive Officer approval to 
disable specific on-board diagnostic monitoring strategies for which 
monitoring may not be reliable with respect to the use of alternative 
fuels (e.g., oxygen sensor response rate checks).  The manufacturer 
shall submit data and/or an engineering evaluation to justify the 
request. 
 

(iv) With the exception of idle speed control and throttle position control, no 
component or calibration of the fuel system that could affect emission 
performance shall be adjustable by the system installer or the vehicle's 
user. 
 

(b) Emission Control Labels: 
 
"California Motor Vehicle Emission Control Label Specifications," incorporated 
by reference in Title 13, CCR, Section 1965, shall apply to installations of 
alternative fuel or credit-generating conventional fuel retrofit systems, with the 
following additions: 
 

(i) The retrofit system manufacturer shall provide a supplemental 
Emission Control Information label, which shall be affixed in a 
permanent manner to each retrofitted vehicle, in a location adjacent to 
the original Emission Control Information Label.  If the supplemental 
label cannot be placed adjacent to the original label, it shall be placed 
in a location where it can be seen by a person viewing the original 
label. 
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(ii) The supplemental label shall show the vehicle model year; the 
Executive Order number certifying the retrofit system; the retrofit 
system manufacturer’s name, address, and telephone number; and 
shall state that the retrofitted vehicle complies with California emission 
requirements.  If the retrofit system has been certified as being capable 
of converting the vehicle into a Tier 1, TLEV, LEV, or ULEV, the label 
shall prominently display the title, "Tier 1 Vehicle,” "Transitional Low-
Emission Vehicle," "Low-Emission Vehicle," or "Ultra-Low-Emission 
Vehicle," as appropriate.  If the retrofit system has been certified for 
credit-generation use on a heavy-duty vehicle, the label will state the 
applicable credit and standards, defined in Section 1956.9., Title 13, 
California Code of Regulations.  The label shall also list any original 
parts that were removed during installation of the retrofit system, as 
well as any changes in tune-up specifications required for the retrofit 
system.  In addition, the label shall show the installer's name, address, 
and telephone number; the date on which the retrofit system was 
installed; and the mileage (retrofitted vehicle odometer reading) and 
date at which the retrofit system warranties expires.  It is not necessary 
for emission control labels installed with retrofit systems to be machine 
readable.  The supplemental label for an alternate fuel retrofit vehicle 
shall clearly state that the vehicle bas been equipped with an 
alternative fuel retrofit system designed to allow it to operate on a fuel 
other than gasoline or diesel and shall identify the fuel(s) that the 
vehicle is designed to use. 
 

(iii) The retrofit system manufacturer shall provide a vacuum hose routing 
diagram for each alternate fuel retrofit system sold, and for any other 
retrofit that includes changes to the vacuum hose routing.  The vacuum 
hose routing diagram shall be placed underhood in a permanent 
manner at a visible and accessible location and shall show 
modifications to the original vacuum system. 

 
(c) Owner's Manuals: 

 
Each retrofit system installed shall include an owner's manual containing at 
least the following information: 
 

(i) a brief description of the retrofit system, including major components 
and their theory of operation; 
 

(ii) the correct refueling procedure for alternate fuel retrofits;  
 

(iii) a listing of necessary service and service intervals, as well as tune-up 
data, which differ from the service requirements specified by the 
vehicle's or engine's original manufacturer; 
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(iv) the name, address, and phone number of the installer, as well as a list 
of the names, addresses, and phone numbers of the major dealers in 
California who supply parts for, or service, the retrofit system; and 

(v) warranty information. 
 

(d) Manufacturer Recordkeeping Requirement: 
 
Manufacturers of retrofit systems shall maintain a record of the vehicle 
identification numbers and California license plate numbers of those vehicles 
on which their product has been installed.  As part of this record, 
manufacturers shall identify the installation date and the certification number 
of those systems installed on each vehicle and shall identify the vehicles' 
owners at the time of installation, including the owners' current addresses and 
phone numbers at the time of installation.  The retrofit system manufacturer 
shall supply a copy of all installation information to the Executive Officer upon 
request. 
 

(e) Installer Recordkeeping Requirement: 
 
Installers of retrofit systems shall maintain a record as specified in paragraph 
3(d) and shall provide this information to retrofit system manufacturers upon 
request. 
 
  

4. REQUEST FOR CERTIFICATION 
 
(a) A request for certification of an alternative fuel or credit- generating 

conventional fuel retrofit system may be submitted by an authorized 
representative of the retrofit system manufacturer intending to offer the retrofit 
system for sale or installation in the State of California. 
 

(b) A separate request shall be required for each model year, even though the 
emission standards for certifying new vehicles may be the same for 
consecutive model years.  The request shall include all test data and other 
information required pursuant to these Procedures, except where other 
provisions of these Procedures allow carry-over or carry-across of test data 
from an engine family to the engine family (ies) for which certification is 
sought.  Procedures governing carry-over and carry-across are discussed 
under paragraph 6, "Approval." 
 

(c) The request for certification shall be submitted in writing, signed by an 
authorized representative of the retrofit system manufacturer, and shall 
include the following: 
 

(i) Identification and description of the engine families for which the retrofit 
system to be certified is designed; the emission standards applicable 
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to those engine families; and if applicable, a statement that the retrofit 
system is designed [A] to convert conventional vehicles into either 
TLEVs, LEVs or ULEVs, [B] to convert a TLEV into either an LEV or 
ULEV, [C] to convert an LEV into a ULEV, [D] to convert 1994 or 
earlier model year vehicles into Tier 1 Vehicles, or [E] to convert 
heavy-duty vehicles for emission reduction credit.  For [E] include the 
credit standard(s) proposed for certification from the "Optional Exhaust 
Emission Standards for Retrofitted Heavy-Duty Engines", as contained 
in Section 1956.9, Title13, California Code of Regulations. 
 

(ii) A complete description of the alternative fuel retrofit system, including 
details of the carburetor, mixer, regulator, vaporizer, or fuel injection 
system; the feedback mixture control system (if applicable), part 
number(s), calibration data, hose routing, specifications for the fuel 
tank, and pressure regulator; a sample of the emission control label as 
specified in 3.(b); a sample of the warranty statement as specified in 
9(a) and (b); and all necessary modifications to the engine, emission 
control system, or other parts of the vehicle. 
 

(iii) Procedures for installing and maintaining the retrofit system, including 
tune-up specifications and discussion of any special tools or 
techniques required for proper installation, maintenance, or operation. 
 

(iv) An agreement to supply the Air Resources Board, within 45 calendar 
days of the Executive Officer's request, with any one or more of the 
vehicles used for certification testing, or to provide Air Resources 
Board personnel with equipment to inspect and test such vehicles at 
the applicant's facility, if requested by the Executive Officer. 
 

(v) For retrofit systems being certified for credit-generation, the 
manufacturer shall provide in writing the name(s) and address (es) of 
the fabrication, assembly line(s), and test facility (ies) where the retrofit 
kit is manufactured and tested. 
 

(vi) For retrofit systems being certified for credit-generation, the 
manufacturer shall provide an engineering analysis upon request from 
the Executive Officer.  Such analysis shall describe the detailed 
operating theory of the retrofit system based on accepted scientific and 
engineering principles.  Final certification will require ARB acceptance 
and approval of the analysis.  
 

(vii) For conventional fuel retrofits for credit-generation the manufacturer 
shall provide a complete description of the major components of the 
retrofit system and part number(s). 
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5. TEST PROCEDURES 
 
(a) Description of Vehicle Categories:  

 
For the purposes of these certification Procedures, the motor vehicle fleet is 
divided into three major categories: 
 

I. Passenger cars, light-duty trucks, and medium-duty vehicles as 
defined in "California Exhaust Emission Standards and Test 
Procedures for 1988 and Subsequent Model Passenger Cars, Light- 
Duty Trucks, and Medium-Duty Vehicles" (as incorporated by 
reference in Section 1960.1, Title 13, CCR), which were certified to an 
exhaust emission standard based on a chassis-dynamometer test 
procedure;  
 

II. Vehicles with gross vehicle weight ratings less than or equal to 14,000 
lbs. and not originally certified to a chassis dynamometer-based 
exhaust emission standard; and 
 

III. Vehicles with gross vehicle weight ratings greater than 14,000lbs. 
 

(b) Test Procedures for Vehicles in Category I: 
 
Vehicles in Category I may certify under these provisions, or under the 
alternate test procedures given in 5(g).  
 
For vehicles in Category I, the emission standards end test procedures set 
forth in the "California Exhaust Emission Standards and Test Procedures for 
1988 end Subsequent Model Passenger Cars, light-Duty Trucks, and 
Medium-Duty Vehicles" also apply to the certification of alternative fuel or 
credit-generating conventional fuel retrofit systems, with the following 
exceptions: 
 

(i) The applicable emission standards shall be at least as stringent as the 
emission standards applicable to the engine families for which the 
retrofit systems to be certified are designed.  For credit-generation, the 
applicable emission standards shall be the Tier 1 and LEY program 
standards.  Dual- fuel vehicles must be certified on each of the two 
fuels.  For dual-fuel vehicles certified for credit, the certification 
standards for the two fuels shall be no more than one tier apart.  In 
addition, vehicles retrofitted to operate on a given alternative fuel shall 
also be subject to any additional emission standards applicable to new 
motor vehicles that are designed to operate on the alternative fuel, and 
that are of the model year and vehicle class for which certification is 
sought.  A maximum of one emission-data vehicle per engine family for 
which certification is sought shall be required.  Where durability testing 
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is required, a bench-test vehicle may be substituted for a durability 
vehicle end may also be considered an emission-data vehicle.  Prior to 
the commencement of testing, the choice of-durability vehicle or 
bench-test vehicle, emission-data vehicle(s) and engine(s) must be 
approved by the Executive Officer as being representative of the range 
of engine families for which certification is sought. 
 

(ii) For the purpose of applying the provisions of the "California Exhaust 
Emission Standards and Test Procedures for 1988 and Subsequent 
Model Passenger Cars, Light-Duty Trucks, and Medium- Duty 
Vehicles" to certification testing of alternative fuel or credit-generating 
conventional fuel retrofit systems, test vehicles equipped with an 
alternative fuel or credit-generating conventional fuel retrofit system 
shall be assumed to have zero miles of mileage accumulation at the 
time that the retrofit system is installed.  Mileage may be subsequently 
accumulated by driving the vehicle on the road, following a typical 
suburban route, or on a chassis dynamometer using the Automobile 
Manufacturer's Association mileage accumulation cycle (40 C.F.R., 
Part 86, Appendix IV, as adopted January 28, 1977). 
 

(iii) Vehicle mileage accumulation on a durability vehicle or bench aging of 
retrofit system components shall be conducted to determine 
deterioration factors.  Prior to the commencement of any emission or 
bench aging, the applicant's test plan must be approved by the 
Executive Officer.  Approval of the test plan shall be contingent upon a 
demonstration by the applicant that bench aging produces 
deterioration factors at least as great as durability vehicle testing. 
 

(iv) Bench aging conducted in lieu of vehicle mileage accumulation shall 
be conducted for a period of time such that the resulting deterioration 
of the retrofit system is equivalent to that which would occur during 
durability vehicle mileage accumulation over a mileage equal to the 
useful life of the vehicle. 
 

(v) Vehicle mileage accumulation on a durability vehicle shall be 
performed in conjunction with emission testing.  Before beginning 
vehicle mileage accumulation of the retrofit system, the system shall 
be installed on the durability vehicle; the vehicle shall be driven 4,000 ± 
100 miles and then tested an alternative fuel retrofit the vehicle shall 
be tested using the alternative fuel.  A dual-fuel retrofit system shall be 
emission tested using each fuel that it is capable of operating on.  At 
the conclusion of vehicle mileage accumulation, a second emission 
test or series of tests shall be performed.   
 
Alternatively, if bench aging is used to determine deterioration factors, 
then bench aging shall be performed in conjunction with emission 
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testing of a bench-test vehicle.  Before beginning bench aging of the 
retrofit system, it shall be installed on the bench-test vehicle, the 
vehicle shall be driven for 4,000 ± 100 miles, and the vehicle shall then 
be emission tested.  Alternate fuel retrofit shall be tested using the 
alternative fuel.  A dual-fuel retrofit system shall be emission tested 
using each fuel that it is capable of operating on.  After the emission 
tests are completed, the retrofit system shall be removed from the 
vehicle and subjected to bench aging.  At the conclusion of bench 
aging, the retrofit system shall be reinstalled on the bench-test vehicle, 
and a second emission test or series of tests shall be performed. 
 

(vi) For exhaust emissions of each regulated pollutant measured during 
the vehicle mileage accumulation or bench-test procedure, a 
deterioration factor shall be calculated by dividing the emission rate 
obtained during the second emission test by that obtained during the 
first.  If the resulting quotient is less than one, the deterioration factor 
shall be assigned a value of one.  The deterioration constant for 
evaporative emissions shall be calculated by subtracting the 
evaporative emissions found during the first emission test from those 
found during the second test.  If the resulting difference is less than 
zero, the deterioration constant shall be assigned a value of zero. 
 

(vii) Choices of vehicle models, engines, and transmissions for use in 
emission-data vehicles shall be approved by the Executive Officer as 
being representative of the engine families for which certification is 
sought, prior to the commencement of testing.  Following installation of 
the retrofit system, the emission-data vehicle shall be driven 4,000 ± 
100 miles to stabilize emission rates.  After the specified mileage has 
been accumulated, the emission-data vehicles' exhaust and 
evaporative emissions, where applicable, shall be tested, using the 
appropriate procedure as set forth in "California Exhaust Emission 
Standards and Test Procedures for 1988 and Subsequent Model 
Passenger Cars, Light-Duty Trucks, and Medium-Duty Vehicles.  Dual 
fuel vehicles shall be emission tested using each fuel that the vehicle is 
capable of operating on. 
 

(viii) The deteriorated emissions of emission-data vehicles shall be 
calculated using the deterioration factors and constants found during 
vehicle mileage accumulation or bench testing.  The useful life exhaust 
emission values are defined as the product of each emission value at 
4,000 miles times the corresponding deterioration factor.  For 
evaporative emissions, the certification emission value is; equal to the 
sum of the emissions measured at, or extrapolated to 4,000 miles, plus 
the deterioration constant.  The durability vehicle, bench-test vehicle, 
and all emission-data vehicles shall meet the applicable new vehicle 
useful life emission standards, as well as all applicable emission 
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standards for intermediate mileage levels, for the vehicles' model year-
and fuel type(s). 
 

(c) Test Procedures for Vehicles in Category II, Not Being Certified for Credit-
Generation Purposes:  
 
Vehicles in Category II not being certified for credit may certify under these 
provisions; or under the alternate test procedures given in 5(g).  
 
For durability, bench-test and emission-data vehicles in Category II, test 
vehicles shall have accumulated a total mileage greater than 4,000 miles and 
less than 10,000 miles with the original fuel system, prior to emission testing.  
If the manufacturer chooses to use the option as described in 1(e) for pre-
1994 model year vehicles, then the 10,000 mile limit shall not be applicable.  
A test vehicle's engine and emission control system shall be equipped and 
calibrated as certified.  The vehicle shall then be tested for exhaust and, if 
applicable, evaporative emissions using the test procedures set forth in the 
"California Exhaust Emission Standards and Test Procedures for 1988 and 
Subsequent Model Passenger Cars, Light-Duty Trucks, and Medium-Duty 
Vehicles".  The inertia weight setting shall be equal to the average of the 
vehicle's curb weight and gross vehicle weight rating and road load 
horsepower based on the frontal area of the vehicle without modifications, as 
determined in "California Exhaust Emission Standards and Test Procedures 
for 1988 and Subsequent Model Passenger Cars, Light-Duty Trucks, and 
Medium-Duty Vehicles," Section 9.b.  The test results shall be defined as the 
baseline emission rates.  After the baseline emission rates have been 
measured, the retrofit system shall be installed. 

 
(i) The procedures outlined in paragraphs 5(b)(iii) through 5(b)(vi) shall be 

used with the following modifications: "useful life" shall equal 120,000 
miles for vehicles in Category II; the durability or bench-test vehicle's 
emission rates of regulated pollutants measured at 4,000 ± 100 miles 
after the installation of the retrofit system shall not exceed 1.10 times 
the baseline rates; the deteriorated exhaust emissions of regulated 
pollutants projected to 120,000 miles shall not exceed 1.3 times the 
baseline emissions; and the deteriorate evaporative emissions of 
regulated pollutants projected to 120,000 miles shall not exceed the 
baseline emissions plus 0.5 grams. 
 

(ii) When the Executive Officer determines that deterioration factors 
determined in paragraph 5(c) (i) may be carried across or carried over 
to other engine families in Category II, the representative emission-
date vehicles shall be tested as specified in paragraph 5(b) (vii).  
Emission rates measured at 4,000 ± 100 miles after installation of the 
retrofit system shall not exceed 1.10 times the vehicles baseline rates. 
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(d) Test Procedures for Vehicles in Category III Not Being Certified for Credit-
Generation Purposes: 
 
Vehicles in Category III not being certified for credit may certify under these 
provisions or under the alternate test procedures given in 5(g).  
 
Applicants requesting certification for retrofit systems for use in Category III 
vehicles shall submit a test plan, subject to the Executive Officer's approval, 
to verify that the retrofit system will not cause excess emissions from engine 
families for which certification is sought.  Test vehicles shall have 
accumulated a total mileage greater than 4,000 miles with the original fuel 
system prior to emission testing.  A test vehicle's engine and emission control 
system shall be equipped and calibrated as certified.  The vehicle shall then 
be tested for exhaust emissions as specified in the test plan.  The test result 
shall be defined as the baseline emission rate.  After the baseline emission 
rate has been measured, the retrofit system shall be installed.  Emission rates 
shall then be measured at 4,000 ± 100 miles after installation of the retrofit 
system using the test specified in the test plan. 
 

(i) Emission testing shall be conducted to determine exhaust emission 
rates of carbon monoxide and the sum of non-methane hydrocarbons 
plus nitrogen oxides.  Emissions shall not exceed 1.10 times the 
baseline rates. 
 

(ii) The procedures outlined in paragraphs 5(b) (iii ) through 5(b) (vi) shall 
be used with the following modifications: "useful life" shall equal 
180,000 miles for vehicles in Category III; the durability or bench-test 
vehicle's emission rates of CO, and the sum of non-methane 
hydrocarbons plus NOx measured at 4,000 ± 100 miles shall not 
exceed 1.10 times the baseline rates; the deteriorated exhaust 
emissions projected to 180,000 miles shall not exceed 1.3 times the 
baseline emissions; and, the deteriorated evaporative emissions 
projected to 180,000 miles shall not exceed baseline emissions plus 
0.5 grams.  For the purposes of this section, the evaporative baseline 
emissions shall be estimated by the manufacturer based on good 
engineering principles and judgment.  The manufacturer's test plan 
shall specify the evaporative baseline emissions estimate and describe 
how this estimate was derived. 
 

(iii) The Executive Officer may allow carry-across of durability data from 
certification bench testing of retrofit systems designed for vehicles in 
Categories I or II to.  Category III retrofits system applications, if the 
Executive Officer determines that the carry-across durability data will 
adequately represent the durability performance of the retrofit-it system 
to be certified. 
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(iv) Applicants requesting certification for retrofit systems designed to allow 
Category III vehicles to operate on an alternative fuel in addition to 
diesel fuel shall conduct smoke opacity testing on the emission-data 
vehicle(s) utilizing the peak smoke opacity standards and procedures 
set forth in "Heavy-Duty Diesel Vehicle Smoke Opacity Test 
Procedure,• as incorporated by reference in Title 13, CCR, Section 
2182.  Smoke opacity testing shall be conducted using each fuel that 
the retrofitted vehicle is designed to operate on.  The applicable peak 
smoke opacity standard shall be that set for the model year for which 
certification is sought. 
 

(v) The selection of duty cycle(s) and all other aspects of the test 
procedure shall be subject to approval by the Executive Officer and 
emission testing shall commence only after the Executive Officer has 
approved the test plan.  The Executive Order shall be issued following 
review of the test data and determination that they meet the criteria 
specified in the test plan. 
 

(e) Test Procedures for Vehicles in Category II Certified for Emission Reduction 
Credit:  
 
Vehicles in Category II certified for emission reduction credit may use these 
provisions, or the alternate test plan as given in 5(h).  
 
The procedures outlined in paragraphs 5(e) (i) and (ii) shall be used with the 
following modifications: 
 

(i) Certification for credit-generation purposes shall be conducted on the 
retrofitted engine system.  Utilizing an engine dynamometer and not on 
the engine and vehicle combination.  The test procedure used shall be 
the same procedure used to certify the engine family when new. 
 

(ii) Emissions for any pollutant shall not use the baseline rate by more 
than a factor of 1.10.  Baseline emissions for pre- and post- retrofit 
comparison purposes will be the certification emission levels 
determined during the original engine family certification, except: 
 

[A] The baseline for particulate matter (PM) emissions for diesel 
engines whose PM emission levels were not determined during 
the new engine family certification process shall be 0.6 
gram/bhp-hr. 
 

[B] Formaldehyde emissions from any 1993 and earlier model year 
engine operating on methanol- or ethanol-based fuel shall be at 
or below the 1993 model year standard.  Formaldehyde 
emissions from any 1994 or subsequent model year engine 
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operating on methanol- or ethanol- based fuel shall be at or 
below the formaldehyde standard for that model year. 
 

[C] For diesel engines, baseline carbon monoxide and hydro carbon 
emissions shall be the original emission certification value for 
the engine’s model year. 
 

[D] For engine families originally certified to a combined HC plus 
NOx standard, to baseline HC and NOx standards will be the 
combined standard or-pro-rated by the HC and NOx portions, 
respectively, of the original emission certification levels.  If the 
original emission certification levels are not available, the HC 
and NOx baseline standards will be pro-rated by the HC and 
NOx certification standards of the next later model year with 
separate HC and NOx standards. 
 

(iii) The “useful life" shall be 120.000 miles for vehicles in Category II, and 
180,000 miles for vehicles in Category III.  Deteriorated exhaust 
emissions projected to the useful life shall not exceed the baseline rate 
by more than a factor of 1.30, except for the pollutant(s) for which 
credits will be generated, which will not exceed the credit standard 
declared on the certification application as required under 4(c) (i).  The 
deteriorated evaporative emissions, if any, projected to the useful life 
shall not exceed baseline emissions. 
 

(f) Test Procedures for Vehicles in Category III Certified for Emission Reduction 
Credit: 
 
Vehicles in Category III certified for emission reduction credit may use these 
provisions, or the alternate test plan as given in 5(h).   
 
The procedures outlined in paragraphs 5(d) (i) through (v) shall be used with 
the modifications listed in 5(e) (i) through 5(e) (iii).  

 
(g) Alternate Test Procedure for vehicles in Category I, or for Vehicles in 

Categories II or III Not Being Certified for Credit Generation Purposes: 
 
The manufacturer shall submit data from durability testing conducted using 
test procedures used in new vehicle or engine certification.  The deteriorated 
useful life emission levels shall meet the applicable emission standards for 
vehicles or engines of that model year and fuel type.  The Executive Officer 
may certify the retrofit system based on review of the durability test data.  If 
durability test data are not available, the manufacturer shall use the following 
procedures:  
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(i) The retrofit manufacturer shall submit derived deterioration factors.  
The manufacturer shall submit test data that shows similar 
performance characteristics between the retrofitted vehicle or engine 
and the original equipment manufacturer vehicle or engine.  The 
manufacturer shall submit test data showing component durability of 
the retrofit system.  The manufacturer shall also submit a test plan 
describing the procedures that will be used to validate the derived 
deterioration factors within two years.  The manufacturer derived 
deterioration factors and the test plan must be reviewed and approved 
by the Executive Officer. 
 

(ii) The retrofit system shall be installed on the test vehicle or engine.  
Certification shall be conducted on the retrofitted vehicle or engine 
using the same test procedure used to certify the engine family when 
new.  Deteriorated useful life emissions based on manufacturer 
derived deterioration factors shall meet the applicable new engine 
emission standards. 
 

(iii) Following retrofit system certification, the manufacturer will conduct 
engine aging, either in-use or on a dynamometer, according to the 
specified test plan.  Emissions testing shall be conducted on the aged 
retrofit vehicle or engine system using the same test procedure used to 
certify the engine family when new.  Deteriorated useful life emissions 
based on durability testing shall meet the applicable new vehicle or 
engine emission standards for that vehicle model.  The manufacture 
shall submit test data to verify the derived deterioration factors within 
two years of certification of the retrofit system. 
 

(iv) Vehicles in Category III must meet the requirements of 5(d) (iii) and 
5(d) (iv). 
 

(h) Alternate Test Procedure for Vehicles in Category II or Category III Certified 
for Credit Generation Purposes: 
 
The procedures outlined in 5(g) shall be used, with the following 
modifications: 
 

(i) The manufacturer shall also meet the requirements in 5(e) (i) and 5(e) 
(ii). 
 

(i) Deteriorated useful life emissions based on durability testing shall not 
exceed the original equipment manufacturer engine certification 
emissions level by more than a factor of 1.30, except for the 
pollutant(s) for which credits will be generated, which will not exceed 
the credit standard declared on the certification application as required 
under 4(c) (i).  The deteriorated evaporative emissions, if any, 
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projected to the useful life, shall not exceed baseline emissions. 
 

6. APPROVAL 
 
(a) Issuance of Executive Orders: 

 
If, after reviewing the test data and other information submitted by the retrofit 
system manufacturer, the Executive Officer determines that the retrofit 
system meets the applicable emission standards or the criteria of approved 
test plan, as applicable, an Executive Order shall be issued certifying the 
retrofit system for sale and installation on vehicles in the engine families 
specified in the application.  The Executive Order shall specify, if applicable, 
that the retrofit system is certified as [A] converting a conventional motor 
vehicle into a TLEV, LEV or ULEV, [B] converting a TLEV into a LEV or 
ULEV, [C] converting a LEV into a ULEV or [D] for heavy-duty credit 
conversions, the applicable credit standard(s). 
 

(b) Carry-Over and Carry-Across:  
 

(i) Carry-over of emission test data from the previous model year to the 
following model year will be allowed, if the Executive Officer 
determines that the carry-over data will adequately represent the 
emissions performance of the retrofit system to be certified.  Carry-
across to similar engine families will also be allowed. 
 

(ii) An original equipment manufacturer (OEM) that produces retrofit 
hardware which upgrades an old engine to the identical configuration 
of a newer engine family that the manufacturer also produces, may 
carry-across the newer engine family certification test data for the 
retrofit hardware certification process.  (For these purposes, the term 
"identical” means that all engine parts on the retrofitted engine which 
affect emissions, such as pistons, cylinder heads, etc.., must be of the 
same design and construction as those on the newer engine family.  
Engine calibration, including injection timing must also be identical.) 
 

(iii) Applications for carry-over and carry-across must be accompanied by 
an engineering analysis demonstrating that the emissions and 
durability of the retrofit system and engine family for which certification 
is being sought will be adequately represented by a certified retrofit 
system/engine family application. 
 

(iv) Applications for carry-over and carry-across will be evaluated 
according to the criteria contained in EPA Advisory Circular 17F, which 
is incorporated herein by reference, and paragraph 4.c.5 of the 
"California Exhaust Emission Standards and Test Procedures for 1988 
and Subsequent Model Passenger Cars, Light-Duty Trucks, and 
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Medium-Duty Vehicles." These include, but are not limited to, similarity 
of catalyst location and configuration, similarity of fuel metering 
system, similarity of emission control system logic and design, and 
similarity of any other features that may affect the durability of the 
retrofit system's emission performance. 
 
 

7. INSTALLATION REQUIREMENTS 
 
(a) Prior to releasing a converted vehicle to the consumer, the installer of an 

alternative fuel gr credit-generating conventional fuel retrofit system shall 
submit the converted vehicle to a Bureau of Automotive Repair Referee Smog 
Check Station for inspection and testing except as provided in 7(b). 
 

(i) The installer of an alternative fuel or credit-generating conventional fuel 
retrofit system shall keep a copy of the certificate of compliance, 
issued by the Bureau of Automotive Repair Referee Smog Check 
Station, as part of the record specified in paragraph 3(e).  The 
certificate of compliance shall contain, but need not be limited to, the 
following: the vehicle's identification number, the vehicle's model year 
and make, the date of installation, and the emissions category to which 
the retrofitted system is certified (i.e., conventional vehicle, TLEV, LEV, 
or ULEV) or, for heavy-duty vehicles, the credit standard to which the 
system is certified.  The original certificate of compliance shall be 
submitted to the vehicle owner upon the vehicle's release. 
 

(ii) The installer of an alternative fuel or credit-generating conventional fuel 
retrofit system shall not release the converted vehicle to the consumer 
without the issuance of a certificate of compliance for the vehicle by a 
Bureau of Automotive Repair Referee Smog Check Station. 
 

(iii) The installer of an alternative fuel or credit-generating conventional fuel 
retrofit system shall also meet the requirements of paragraph 9(c). 
 

(b) The retrofit system installer may request Air Resources Board approval to use 
the alternative inspection schedule for fleet installation of the same retrofit kit 
on more than 10 vehicles with engines from similar engine families.  If 
approval is granted the installer shall submit ten vehicles with engines from 
similar engine families retrofitted with the same kit to a Bureau of Automotive 
Repair Station as provided in 7(a) (i) and 7(a) (ii). 
 

(i) If all ten vehicles receive a certificate of compliance, for subsequent 
applications of the same type, the Installer need only submit every 
tenth retrofitted vehicle to the Bureau of Automotive Repair pursuant to 
7(a) (i) and 7(a) (ii) .  For the remaining vehicles Included in the 
alternative inspection schedule that are not submitted to the Bureau of 
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Automotive Repair, the installer shall maintain a record of the vehicle's 
identification number, the vehicle’s model year and make, the engine 
size, the manufacturer and fuel type of the retrofit kit, the date of 
installation, and the emissions category to which the retrofitted system 
is certified (i.e., conventional vehicle, TLEV, LEV, ULEV) or for heavy-
duty vehicles, the credit standard to which the system is certified.  The 
Air Resources Board may require random inspection of any vehicles 
subject to the alternate inspection schedule. 
 

(ii) If any of the ten vehicles fail to pass inspection, the next set of ten 
retrofitted vehicles shall be subject to inspection at the Bureau of 
Automotive Repair, until an entire group of 10 passes. 
 
 

8. IN-USE ENFORCEMENT TEST REQUIREMENTS 
 
(a) Manufacturers of alternative fuel or credit-generating conventional fuel retrofit 

systems shall, upon order by the Executive Officer, perform in-use 
enforcement emission testing of their products.  The Executive Officer may 
order in-use enforcement emission testing of not more than 20 percent of a 
manufacturer's certified retrofit systems/engine family applications per year.  If 
20 percent constitutes less than one of a manufacturer's certified systems, the 
Executive Officer may order in-use enforcement emission testing of not more 
than one certified system/engine family application per year.  Manufacturers 
shall be required to perform emission testing of not less than ten vehicles per 
certified retrofit system/engine family application selected by the Executive 
Officer for in-use enforcement emission testing.  Upon order by the Executive 
Officer, manufacturers shall perform the applicable emission tests pursuant to 
the following: 
 

(i) No vehicle shall be accepted by the manufacturer as a representative 
vehicle for enforcement testing unless the following criteria are met: 
 

(1) California certified and registered. 
 

(2) Odometer indication of less than certified useful-life mileage and 
vehicle age within useful-life time period. 
 

(3) No indication of abuse (e.g., racing, overloading, misfueling, or 
other misuse), neglect, improper maintenance or other factors that 
would have an effect on emission performance. 
 

(4) No major repair to engine or major repair of vehicle resulting from 
collision. 
 



B-22 
 

(5) Lead content of fuel sample from the vehicle tank meets 
applicable standards. 
 

(6) No indication of any problem that might jeopardize the safety of 
laboratory personnel. 
 

(ii) The manufacturer shall, under ARB supervision, perform diagnosis or 
restorative maintenance on those vehicles selected for in-use 
enforcement testing.  The manufacturer or a laboratory approved by 
the Executive Officer shall (1) identify part numbers of all essential 
emission control system components; (2) check air filter, all drive belts, 
all fluid levels, radiator cap, all vacuum hoses and electrical wiring 
related to emission control for integrity; check fuel metering and 
emission control system components for maladjustments and/or 
tampering, and record all discrepancies; (3) check ignition system with 
oscilloscope and replace any defective components; i.e., spark plugs, 
wires, etc.; (4) check compression; (5) check and adjust engine 
parameters to manufacturer's specifications; and (6) perform 
maintenance if the vehicle is within 500 miles of scheduled 
maintenance service. 
 

(iii) For vehicles in Category I. the manufacturer or a laboratory approved 
by the Executive Officer shall perform the applicable emission test 
procedures set forth in the "California Exhaust Emission Standards and 
Test Procedures for 1988 and Subsequent Model Passenger Cars, 
Light-Duty Trucks, and Medium-Duty Vehicles." The applicable 
emission standards shall be the vehicle's useful life standards as well 
as any intermediate emission standards, as stated in the-Executive 
Order. 
 

(iv) For vehicles in Category II not certified for credit generation, in-use 
enforcement exhaust and, if applicable, evaporative emissions shall be 
performed using the test procedures set forth in the "California Exhaust 
Emission Standards and Test Procedures for 1988 and Subsequent 
Model Passenger Cars, Light-Duty Trucks, and Medium-Duty 
Vehicles".  The inertia weight setting shall be equal to the average of 
the vehicle's curb weight and gross vehicle weight rating and road load 
horsepower based on the frontal area of the vehicle without 
modifications, as determined in "California Exhaust Emission 
Standards and Test Procedures for 1988 and Subsequent Model 
Passenger Cars, Light-Duty Trucks, and Medium-Duty Vehicles," 
Section 9.b.  For vehicles in Category III not certified for credit 
generation, in-use enforcement exhaust emission tests shall be 
performed in accordance with the test plan approved by the Executive 
Officer prior to certification testing of the engine family applications 
specified for in-use enforcement testing.  For vehicles in Categories II 
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and III which are certified for credit generation.  iIn-use enforcement 
testing will consist of repeating the procedures and requirements of 
paragraphs 5(e) and 5(f), respectively, except as provided for in 
paragraph 8(a) (viii), below. 
 

(v) The applicable exhaust emission standards for vehicles in Categories 
II and III shall be the baseline emission rates established during 
certification testing of the engine family applications specified for in-use 
enforcement testing times 1.3except as provided in paragraphs 5(e) 
and 5(f) for credit generating systems.  The applicable evaporative 
emission standards for vehicles in Categories II and III shall be the 
baseline emission rates established during certification testing of the 
engine family applications specified for in-use enforcement testing plus 
0.5 grams except as proved in paragraphs 5(e) and 5(f) for credit 
generating systems.  
 

(vi) Manufacturers shall complete in-use enforcement testing within 6 
months of the issuance of the in-use compliance testing order and 
shall submit all test data to the Executive Officer within 30 calendar 
days following completion of testing. 
 

(vii) Following review of manufacturer in-use enforcement test data, the 
Executive Officer may conduct confirmatory in-use enforcement 
testing. 
 

(viii) OEM upgrade systems certified for credit-generation use as described 
in paragraph 6(b), shall be subject to the new engine family in-use 
testing requirements for the engine family on which the systems 
originally certified.  Such systems will not be subject to the in-use 
enforcement testing requirements of these procedures. 
 

(b) If the results of the in-use vehicle emission tests conducted pursuant to 
paragraphs 8(a)(i) through 8(a)(viii) indicate that the average emissions of the 
test vehicles for any pollutant exceed the applicable emission standards or 
specified limits for credit generation certification, the entire vehicle population 
so represented shall be deemed to exceed such standards.  Upon order by 
the Executive Officer, the manufacturer shall have 45 days to submit an 
influenced recall plan in accordance with Sections 2111 through 2121, Title 
13, CCR.  If no such recall plan is submitted, the Executive Officer may order 
corrective action including recall of the affected vehicles in accordance with 
Sections 2122 through 2135, Title 13, CCR.  For the purpose of these 
Procedures, the term "manufacturer” as referenced in Sections 2111 through 
2135, Title 13, CCR, shall mean "retrofit system manufacturer.”  
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9. WARRANTY REQUIREMENTS 
 
(a) Requirements of Manufacturers: 

 
The manufacturer of an alternative fuel or credit-generating conventional fuel 
retrofit system shall warrant to the person having the vehicle retrofitted and to 
each subsequent purchaser of the vehicle that the alternative fuel or credit-
generating conventional fuel retrofit system is designed and manufactured to 
conform with the applicable requirements of these Procedures and is free 
from defects in materials and workmanship which cause the alternative fuel or 
credit-generating conventional fuel retrofit system to fail to conform with the 
applicable requirements of these Procedures or cause damage to any part on 
the retrofitted vehicle.  This warranty shall be effective for three years or 
50,000 miles, whichever first occurs, of customer service, and shall cover the 
full repair or replacement costs including the costs of diagnosis, labor, and 
parts (including any part on the retrofitted vehicle that is damaged due to a 
defect in the alternative fuel or credit- generating conventional fuel retrofit 
system). 
 

(b) Extended Warranty Requirements: 
 
Each manufacturer of an alternative fuel or credit-generating conventional fuel 
retrofit system shall identify in its application for certification the warranted 
parts whose individual replacement cost, at the time of certification, exceeds 
the cost limit defined in paragraph 9(b)(i).  The replacement cost shall include 
the cost of the diagnosis, parts, and labor.  The costs shall be those of the 
highest cost metropolitan area of California.  Each manufacturer shall warrant 
to the person having the vehicle retrofitted and to each subsequent purchaser 
of the vehicle that these parts identified in its application for certification as 
exceeding the cost limit defined in paragraph 9(b)(i) are free from defects in 
materials and workmanship which cause the alternative fuel or credit-
generating conventional fuel retrofit system to fail to conform with the 
requirements of these Procedures or cause damage to any part on the 
retrofitted vehicle, for seven years or 70,000 miles, whichever first occurs. 
 

(i) The cost limit shall be calculated using the following equation: 
 
Cost limitn = $300 X (CPIn-2/121.9) 
 
where: 
Cost limitn is the cost limit for the year in which the alternative fuel or 
credit-generating conventional fuel retrofit system is to be certified. 
 
n is the year in which the alternative fuel or credit-generating 
conventional fuel retrofit system is to be certified. 
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CPI is the annual average consumer price index for California 
published by the United States Bureau of Labor Statistics. 
 

(ii) The cost shall be limit shall be revised annually by the Executive 
Officer.  The highest cost metropolitan area in California shall be 
identified by the Executive Officer. 
 

(iii) Each manufacturer shall submit to the Executive Officer the 
documentation used to identify the warranted parts required in this 
subsection.  The documentation shall include the estimated retail parts 
costs, labor rates in dollars per hour, and the labor hours necessary to 
replace the parts. 
 

(c) Requirements of Installers: 
 
Each installer of an alternative fuel or credit-generating conventional fuel 
retrofit system shall warrant to the person having the vehicle retrofitted and to 
each subsequent purchaser of the vehicle that the alternative fuel or credit-
generating conventional fuel retrofit system will not fail to conform with the 
applicable requirements of these Procedures due to incorrect installation, and 
that no part on the retrofitted vehicle will be damaged due to incorrect 
installation.  Installers of alternative fuel or credit-generating conventional fuel 
retrofit systems shall install only those systems of a certified configuration and 
shall agree to indemnify the person having the vehicle retrofitted and to each 
subsequent purchaser of the vehicle for the cost of repair of any vehicle upon 
which a noncertified configuration was installed.  In addition, the installer shall 
agree to indemnify the person having the vehicle retrofitted and to each 
subsequent purchaser of the vehicle for any tampering fines that may be 
imposed as a result of improper installation of the alternative fuel or credit-
generating conventional fuel retrofit system.  The warranties and agreements 
to indemnify shall be effective for three years or 50,000 miles, whichever first 
occurs, of customer service, and shall cover the full repair or replacement 
casts including the casts of diagnosis, labor, and parts (including any part on 
the retrofitted vehicle that is damaged due to incorrect installation of the 
alternative fuel or credit-generating conventional fuel retrofit system).   
 
Before an installer installs an alternative fuel or credit-generating conventional 
fuel retrofit system, he or she shall have submitted to the ARB a sample of 
the warranty statement to be provided by the installer in accordance with this 
paragraph. 
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APPENDIX C 
 

C. Proposed Adoption of “California Certification and Installation 
Procedures For Alternative Fuel Retrofit Systems For On-Road 

Motor Vehicles and Engines” 
 

[Note: All text is proposed for adoption.  As permitted by section 8, title 2, California 
Code of Regulations, the proposed text is not underlined for ease of review.] 
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California Certification and Installation Procedures for Alternative Fuel Retrofit 
Systems for On-Road Motor Vehicles and Engines. 

 

1. APPLICABILITY 
 

(a) “California Certification and Installation Procedures for Alternative Fuel 
Retrofit Systems for On-Road Motor Vehicles and Engines” (these 
procedures) apply to alternative fuel retrofit systems designed for installation 
on conventional fueled on-road vehicles and engines in the passenger car, 
light-duty truck, medium-duty vehicle, and heavy-duty engine and vehicle 
classes for 2004 and subsequent model years. 

 
(b) Only these procedures shall be used to certify alternative fuel retrofit systems 

to the same or a more stringent emission standard than the standards to 
which the base vehicle or base engine was originally certified.  

 
(c) A certification of an alternative fuel retrofit system issued pursuant to these 

procedures shall have the effect of a certification of an alternative fuel retrofit 
system pursuant to Health and Safety Code section 43006.  A certification for 
an alternative fuel retrofit system utilizing any fuel, issued pursuant to these 
procedures shall have the effect of an exemption issued pursuant to Vehicle 
Code Section 27156. 

 
2. DEFINITIONS 
 

(a) The definitions in Section 1900(b), chapter 1, title 13 of the California Code of 
Regulations (CCR) apply to these procedures with the following additions: 

 
(1) "Alternative fuel" refers to liquefied petroleum gas, natural gas, 

alcohol, alcohol/gasoline blend, or any fuel subject to any provision 
of Title 13, California Code of Regulations, Chapter 5, Standards 
for Motor Vehicle Fuels, Sections 2290– 2293.5. 

 
(2) "Alternative fuel retrofit system" or “retrofit system” is a package of 

fuel storage and delivery, ignition, emission control, on board 
diagnostic, and engine components that are modified, removed, or 
added during the process of modifying a motor vehicle or engine to 
operate on an alternative fuel.   

 
(3) “Base vehicle” or “base engine” means a certified configuration of a 

motor vehicle or motor vehicle engine prior to any modifications 
necessary to operate on an alternative fuel or fuels.  
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(4) “Baseline test” means an emissions test of a motor vehicle or 
motor vehicle engine in a proper state of maintenance prior to any 
modifications necessary to operate on an alternative fuel.   

 
(5) “Bi-fuel vehicle or engine” is any motor vehicle or motor vehicle 

engine that is designed to be operated on two fuels wherein the 
two fuels are stored on-board in separate fuel tanks and metered 
separately, but in operation the two fuels are combusted together 
continuously or during part of normal vehicle operation (i.e. vehicle 
start-up). 

 
(6) "Conventional fuel" means gasoline or diesel fuel. 

 
(7) "Drivability" of a vehicle refers to the smooth delivery of power, as 

demanded by the driver.  Typical causes of drivability degradation 
are rough idling, misfiring, surging, hesitation, or insufficient power. 
Conversion from gasoline to gaseous fuels usually entails a loss of 
volumetric efficiency, resulting in some power loss.  Normal power 
loss shall not be considered to be drivability degradation. 

 
(8) "Dual-fuel vehicle or engine" is any vehicle or engine that is 

designed to be operated on either an alternative fuel or a 
conventional fuel, with separate fuel tanks for each fuel on-board 
the vehicle.  In operation, only one fuel is used at a time. 

 
(9) “Emission warranty information report” means emission warranty 

information report as defined by section 2144, title 13, CCR. 
 

(10) “Heavy-duty engine” means a heavy-duty engine as defined in 
Section 1900, title 13, CCR. 

 
(11) “Heavy-duty vehicle” means a heavy-duty vehicle as defined in 

Section 1900, title 13, CCR. 
 

(12) "Installer" refers to a person who installs alternative fuel retrofit 
systems on motor vehicles and/or engines for compensation or 
consideration of value; but does not necessarily include any person 
that assembles or produces an alternative fuel retrofit system for 
resale.  Installers must be registered as Automotive Repair Dealers 
under California Business and Professions Code, section 9880 
through sections 9889.68.   

 
(13) “Light-duty motor vehicle” refers to either a passenger car or light-

duty truck. 
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(14) “Light-duty truck” means light-duty truck as defined in Section 
1900, title 13, CCR. 

 
(15) “Medium-duty vehicle” means a medium-duty vehicle as defined in 

Section 1900, title 13, CCR. 
 

(16) “Passenger car” means a passenger car as defined in Section 
1900, title 13, CCR. 

 
(17) "Retrofit system manufacturer", "manufacturer," or “converter” 

refers to a person or company who manufactures or assembles an 
alternative fuel retrofit system for sale in California and requests or 
is granted the Executive Order certifying the alternative fuel retrofit 
system. 

 
(18) “Small volume retrofit system manufacturer” or “small volume 

conversion manufacturer” means a manufacturer with total 
California annual sales of less than 1,500 alternative fuel retrofit 
systems in any given calendar year.  A manufacturer’s California 
sales shall consist of all alternative fuel retrofit systems produced 
by the manufacturer and delivered for sale in California, except that 
alternative fuel retrofit systems produced by the manufacturer and 
marketed in California by another manufacturer under the other 
manufacturer’s nameplate shall be treated as California sales of 
the marketing manufacturer.  The annual sales from different firms 
shall be aggregated in the following situations: (1) alternative fuel 
retrofit systems produced by two or more firms, one of which is 
10% or greater part owned by another, except in circumstances for 
which the Executive Officer determines that 10% or greater 
ownership by one of the firms does not result in responsibility for 
overall direction of both firms; or (2) alternative fuel retrofit systems 
produced by any two or more firms if a third party has equity 
ownership of 10% or more in each of the firms; or (3) alternative 
fuel retrofit systems produced by two or more firms having a 
common corporate officer(s) who is (are) responsible for the overall 
direction of the companies; or (4) alternative fuel retrofit systems 
imported or distributed by all firms where the alternative fuel retrofit 
systems are manufactured by the same entity and the importer or 
distributor is an authorized agent of the entity. 

 
(19) “Sunset” for the purposes of these procedures shall mean after the 

2017 model year. 
   

(20) “Useful life” for purposes of these procedures, means the duration, 
expressed in miles or time period, of the longest durability period 
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for the new vehicle or engine emission standards to which the base 
vehicle or base engine was certified.  

 
(21) “Warrantable condition” means any condition of an alternative fuel 

retrofit system that triggers the responsibility of the manufacturer to 
take corrective action pursuant to section 8 of these procedures.   

 
(22) “Warranted part” means any part installed on a certified alternative 

fuel retrofit system, or installed in a warranty repair, which affects 
any regulated emissions from a previously certified vehicle or 
engine that is subject to any of the standards prescribed in the test 
procedures and the documents incorporated by reference herein.  

 
(23) “Warranty period” means the period of time and mileage that the 

certified alternative fuel retrofit system or part thereof are covered 
by the warranty provisions. 

 
3. GENERAL REQUIREMENTS 

 
Overview: After submitting a request for certification pursuant to these procedures, 
manufacturers shall submit a test plan for approval prior to initiating any testing.  
Manufacturers must select for testing an emission test vehicle or engine that is 
representative of the vehicle or engine to be retrofitted for approval by the 
Executive Officer.  The selection of vehicle models, engines, and transmissions 
must be approved by the Executive Officer as being representative of the engine 
families for which certification is sought, prior to the commencement of any testing. 

The emission test vehicle or engine is then retrofitted with the alternative fuel 
retrofit system and driven for 4,000 miles or operated for 125 hours to ensure 
emissions stability.  An emissions test is then performed to demonstrate 
compliance with the applicable emission standards.  Durability testing is required; 
either through vehicle mileage accumulation, engine operation, or component 
bench aging, and another emissions test is performed to demonstrate compliance 
with applicable full useful life emission standards.  Manufacturers must also 
perform tests to demonstrate compliance with the on-board diagnostic (OBD) 
requirements, provide a supplemental emissions control label and owner’s manual 
and meets warranty and installation requirements.          

In addition to all other standards or requirements imposed, the following general 
requirements shall apply to all alternative fuel retrofit systems to be certified under 
these procedures: 

(a) Minimum Product Specifications:  Alternative fuel retrofit systems for gaseous 
fuels shall be equipped with a lockoff valve, actuated by an electrical or 
vacuum signal, preventing delivery of fuel to the fuel injection system while 
the engine is shut down and shall be equipped with or designed to operate 



C-8 
 

successfully with any feed-back or feed-forward controls of the base vehicle 
or engine. 
 

(b) Drivability:  The drivability of a vehicle equipped with an alternative fuel 
retrofit system shall not be degraded in such a way as to encourage 
consumer tampering.  To verify that the drivability of a retrofitted vehicle 
is acceptable, the Executive Officer may require that an independent 
laboratory evaluate drivability.  The Executive Officer's determination 
that drivability is acceptable must be based on an engineering 
evaluation of the alternative fuel retrofit system described in the 
application for certification or on reports or observations that alternative 
fuel retrofit systems similar in design to the system for which certification 
is sought have caused drivability degradation.  The cost of this 
evaluation shall be borne by the manufacturer. 

 
(c) On-Board Diagnostic (OBD) System Compatibility:  If the vehicle/engine 

to be retrofitted was certified with an on-board diagnostic (OBD) system, 
pursuant to sections 1968.2, 1971, or 1971.1, title 13, California Code of 
Regulations (CCR), all applicable OBD requirements (e.g., monitoring, 
standardization, certification, demonstration) remain applicable with the 
exception of the changes and allowances made in these procedures.   
As such, the proper function of the on-board diagnostic system shall not 
be impaired as a result of the installation and operation of the alternative 
fuel retrofit system.  This includes, but is not limited to; ensuring the 
converted vehicle’s or engine’s OBD system robustly detects 
malfunctions at the required emission thresholds, meets the required 
minimum monitoring frequency requirements, implements required 
monitors for applicable added or modified electronic hardware or 
emission controls, complies with standardization requirements, and is 
subject to required demonstration and production vehicle and engine 
testing.  These requirements may necessitate modification of the 
original vehicle or engine OBD system.  All modifications affecting OBD 
compliance including added, modified, or removed original vehicle 
hardware, (e.g., components, wiring) or software (e.g., programming, 
calibration) must be fully documented and described as part of the 
alternative fuel retrofit system certification application.         

 
(d) No component or calibration of the alternative fuel retrofit system that 

could affect emission performance shall be adjustable by the system 
installer or the vehicle's user. 

 
(e) Emission Control Label:  The emissions control label requirements in 

Title 13, CCR, Section 1965, shall apply to installations of alternative 
fuel retrofit systems, with the following additions: 

 
(1) The alternative fuel retrofit system manufacturer shall provide a 
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supplemental Emission Control Information label, which shall be 
affixed in a permanent manner to each retrofitted vehicle, in a 
location adjacent to the original Emission Control Information 
Label.  If the supplemental label cannot be placed adjacent to the 
original label, it shall be placed in a location where it can be seen 
by a person viewing the original label 

 
(2) The supplemental label shall show the vehicle or engine model 

year; applicable emission standards; Executive Order number 
certifying the alternative fuel retrofit system; retrofit system 
manufacturer’s name, address, and telephone number; and shall 
state that the retrofitted vehicle or engine complies with California 
emission requirements.  If the retrofit system has been certified as 
being capable of certifying the base vehicle or engine to a more 
stringent emissions standard, the label shall also display the 
applicable vehicle emission category of the converted vehicle or 
engine (e.g., ULEV, SULEV, etc.)  The label shall also list any 
parts that were added and removed during installation of the 
alternative fuel retrofit system, as well as any changes in tune-up 
specifications required for the alternative fuel retrofit system.  In 
addition, the label shall show the installer's name, address, and 
telephone number; date and mileage (retrofitted vehicle odometer 
reading) on which the alternative fuel retrofit system was installed; 
and date and mileage at which the alternative fuel retrofit system 
warranty expires.  It is not necessary for emission control labels 
installed with alternative fuel retrofit systems to be machine 
readable.  The supplemental label for an alternate fuel retrofit 
system shall clearly state that the vehicle or engine has been 
equipped with an alternative fuel retrofit system designed to allow it 
to operate on a fuel other than gasoline or diesel and shall identify 
the fuel(s) that the vehicle or engine is designed to use.   

 
(f) Owner’s Manual:  Each alternative fuel retrofit system installed shall 

include an owner's manual containing at least the following information: 
 
(1) a brief description of the alternative fuel retrofit system, including 

major components and their theory of operation; 
 

(2) the correct refueling procedure for the alternative fuel retrofit 
system; 

 
(3) a  listing of necessary service and service intervals, as well as 

tune-up data, which differ from the service requirements specified 
by the vehicle's or engine's original manufacturer; 

 
(4) the name, address, phone number, and website, if available, of the 
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manufacturer and installer, as well as a list of the names, 
addresses, and phone numbers of the major dealers in California 
who supply parts for, or service, the alternative fuel retrofit system; 
and 

 
(5) warranty information. 

 
(g) Warranty Notification:  Notification to the alternative fuel retrofit system 

purchaser stating that installation of the alternative fuel retrofit system 
may affect the original equipment manufacturer’s warranty.  This 
notification must be signed by the purchaser prior to sale of the 
alternative fuel retrofit system and must maintained by the retrofit 
system manufacturer for the duration of the warranty period and must 
be supplied upon the request of the Executive Officer.    

 
(h) Manufacturer Recordkeeping and Reporting Requirement:  Retrofit 

system manufacturers shall maintain a record of the vehicle 
identification numbers or engine serial numbers and California license 
plate numbers of those vehicles or engines on which their alternative 
fuel retrofit systems have been installed.  As part of this record, retrofit 
system manufacturers shall identify the installation date and the 
certification Executive Order number of those alternative fuel retrofit 
systems installed on each vehicle or engine and shall identify the 
vehicle or engine owner at the time of installation, including the owners' 
current addresses and phone numbers at the time of installation.  The 
retrofit system manufacturer shall supply a copy of all installation 
information to the Executive Officer upon request.  In addition, each 
retrofit system manufacturer shall report annual sales based on a 
standard calendar year for each certified alternative fuel retrofit system, 
identified by certification Executive Order number, to the Executive 
Officer by March 1 of the following calendar year. 
 

(i) Installer Recordkeeping Requirement:  Installers of alternative fuel 
retrofit systems shall maintain a record as specified in paragraph 3(h) of 
these procedures and shall provide this information to retrofit system 
manufacturers upon request. 

 
4. EMISSION STANDARDS 
 

(a) Test Vehicle or Engine:  A maximum of one emission-data vehicle or 
engine per test group or engine family for which certification is sought 
shall be required.  Each emission-data vehicle or engine, regardless of 
actual miles or hours of operation accumulated, shall be assumed to 
have zero miles or hours of operation accumulated at the time the 
alternative fuel retrofit system is installed in the base vehicle or engine.  
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Emission tests shall be performed on the emission-data vehicle or 
engine with at least 4,000 miles or 125 hours accumulated after the 
retrofit to stabilize emissions.  Manufacturers may conduct emissions 
testing at zero miles or hours of operation to verify emission compliance.   

 
(1) Mileage accumulation shall be representative of actual vehicle or 

engine use and may be acquired by driving the vehicle on the road 
or bench aging, provided that the manufacturer has prior approval 
by the Executive Officer. 

 
(2) Vehicle mileage accumulation on a durability vehicle, engine hour 

accumulation on a durability engine, or bench aging of retrofit 
system components shall be conducted to determine deterioration 
factors.  Before beginning any emission testing or bench aging, an 
applicant’s test plan must be approved by the Executive Officer.  
The Executive Officer approval of bench aging procedures shall be 
contingent upon a demonstration by the applicant that bench aging 
produces deterioration factors at least as great as those resulting 
from durability vehicle or durability engine testing. 

 
(3) Bench aging conducted in lieu of vehicle mileage accumulation or 

engine hour operation shall be conducted for a period of time such 
that the resulting deterioration of the alternative fuel retrofit system 
is equivalent to that which would occur during durability vehicle 
mileage accumulation over a mileage equal to the useful life 
applicable to the vehicle, or equivalent to that which would occur 
during durability engine hour operation over the useful life 
applicable to the engine. 

 
(4) Manufacturers may submit proposals to utilize alternative test 

methods to the Executive Officer, such as the use of portable 
emission measurement systems (PEMS) in lieu of mileage or 
engine hour accumulation (e.g., manufacturers certifying systems 
for heavy-duty engines and vehicles that were originally certified 
under an engine-dynamometer test procedure may propose an 
alternative test method using PEMS).  Manufacturers must also 
include in their proposals the criteria used to demonstrate 
equivalency to the applicable emissions standard (e.g., the level of 
PEMS emissions that is equivalent to the exhaust emissions 
standard as generated from an engine dynamometer).  The 
Executive Officer shall approve the use of alternative test methods 
based on his or her determination that such test methods will 
generate test results that are sufficiently similar to the test results 
generated by a specified test method, and that the alternate test 
method criteria is sufficiently equivalent in stringency as the 
applicable emissions standards as generated by applicable test 
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procedures.  The Executive Officer shall base his or her 
determination upon all information submitted by a manufacturer 
and upon good engineering judgment. 

 
(b) Dual-Fuel and Bi-Fuel Vehicles: 

Dual-fuel and Bi-fuel vehicles must be tested on each of the two fuels.  The 
emissions standards of both fuels must be the same vehicle emission 
category that is applicable to the base vehicle (e.g., a base vehicle is a 
gasoline-fueled passenger car certified to the ULEV vehicle emission 
category of the LEV II standards in Title 13, California Code of Regulations 
(CCR), section 1961.  If that base vehicle is converted to a dual-fuel vehicle, 
the alternative fuel retrofit system must demonstrate compliance with the 
ULEV vehicle emission category standards for both fuels). 

 
(c) Exhaust Emission Standards: 

Exhaust emissions from alternative fuel retrofit systems that are 
manufactured for sale, sold, or offered for sale in California, or that are 
introduced, delivered or imported into California commerce and that are 
subject to any of the standards prescribed in this article must not exceed the 
emission standards to which the base vehicle or base engine was originally 
certified.  The retrofit system manufacturer shall demonstrate compliance with 
these requirements through durability and emission testing.  For heavy-duty 
vehicle applications where alternate test procedures have been approved by 
the Executive Officer, retrofit system manufacturers may propose appropriate 
standards for Executive Officer approval.     

 
(d) Evaporative and Refueling Emission Standards: 

Evaporative and refueling emissions from alternative fuel retrofit systems that 
are subject to any of the standards prescribed in this article and the 
documents incorporated by reference herein shall at a minimum meet the 
same emission standards to which the base vehicle was originally certified, 
except as allowed in 4(d)(1)below:   

 
(1) Alternative Fuel Retrofit Systems with Sealed Fuel Systems:  Alternative 

fuel retrofit systems that have sealed fuel systems which can be 
demonstrated to have no evaporative emissions are exempt from testing 
the evaporative emissions.  Demonstrations may be based on an 
engineering evaluation of the alternative fuel retrofit system and data 
submitted by the retrofit system manufacturer and must show that the 
alternative fuel retrofit system has no evaporative-related emissions 
under normal operation.  All such demonstrations must be approved in 
advance by the Executive Officer. 
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5. TEST PROCEDURES 
 

(a) The test procedures used to determine the emission levels of alternative 
fuel retrofit systems certified for use with passenger cars, light-duty trucks, 
and medium duty vehicles which were originally certified to an exhaust 
emission standard based on a chassis-dynamometer test procedure are set 
forth in the following test procedures: 

 
(1) The test procedures for determining compliance with the LEV II 

exhaust emission standards in title 13, CCR section 1961 are set forth 
in the “California 2001 through 2014 Model Criteria Pollutant Exhaust 
Emission Standards and Test Procedures and 2009 through 2016 
Model Greenhouse Gas Exhaust Emission Standards and Test 
Procedures for Passenger Cars, Light-Duty Trucks, and Medium-Duty 
Vehicles,” as amended December 6, 2012, and the “California Non-
Methane Organic Gas Test Procedures,” as amended December 6, 
2012, which are incorporated herein by reference. In the case of hybrid 
electric vehicles, the certification requirements and test procedures for 
determining compliance with the emission standards in this section are 
set forth in the “California Exhaust Emission Standards and Test 
Procedures for 2005 through 2008 Model Zero-Emission Vehicles, and 
2001 through 2008 Model Hybrid Electric Vehicles, in the Passenger 
Car, Light-Duty Truck and Medium-Duty Vehicle Classes,” 
incorporated by reference in section 1962, the “California Exhaust 
Emission Standards and Test Procedures for 2009 through 2017 
Model Zero-Emission Vehicles and Hybrid Electric Vehicles, in the 
Passenger Car, Light-Duty Truck and Medium-Duty Vehicle Classes,” 
incorporated by reference in section 1962.1, and the “California 
Exhaust Emission Standards and Test Procedures for 2018 and 
Subsequent Model Zero-Emission Vehicles and Hybrid Electric 
Vehicles, in the Passenger Car, Light-Duty Truck and Medium-Duty 
Vehicle Classes” incorporated by reference in section 1962.2. 

 
(2) The test procedures for determining compliance with the greenhouse 

gas emission levels from new 2009 through 2016 model year 
passenger cars, light-duty trucks and medium-duty passenger vehicles 
in title 13, CCR section 1961.1 are set forth in “California 2001 through 
2014 Model Criteria Pollutant Exhaust Emission Standards and Test 
Procedures and 2009 through 2016 Model Greenhouse Gas Exhaust 
Emission Standards and Test Procedures for Passenger Cars, Light-
Duty Trucks, and Medium-Duty Vehicles,” incorporated by reference in 
section 1961(d). In the case of hybrid electric vehicles, the certification 
requirements and test procedures for determining compliance with the 
emission standards in this section are set forth in the “California 
Exhaust Emission Standards and Test Procedures for 2009 through 
2017 Model Zero-Emission Vehicles and Hybrid Electric Vehicles, in 
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the Passenger Car, Light-Duty Truck and Medium-Duty Vehicle 
Classes,” incorporated by reference in section 1962.1. 

 
(3) The test procedures for determining compliance with the LEV III 

exhaust emission standards in title 13, CCR section 1961.2 are set 
forth in the “California 2015 and Subsequent Model Criteria Pollutant 
Exhaust Emission Standards and Test Procedures and 2017 and 
Subsequent Model Greenhouse Gas Exhaust Emission Standards and 
Test Procedures for Passenger Cars, Light-Duty Trucks, and Medium-
Duty Vehicles,” as amended December 6, 2012, the “California Non-
Methane Organic Gas Test Procedures,” as amended December 6, 
2012, which are incorporated herein by reference. In the case of hybrid 
electric vehicles, the certification requirements and test procedures for 
determining compliance with the emission standards in this section are 
set forth in the “California Exhaust Emission Standards and Test 
Procedures for 2009 through 2017 Model Zero-Emission Vehicles and 
Hybrid Electric Vehicles, in the Passenger Car, Light-Duty Truck and 
Medium-Duty Vehicle Classes,” incorporated by reference in section 
1962.1, and the “California Exhaust Emission Standards and Test 
Procedures for 2018 and Subsequent Model Zero-Emission Vehicles 
and Hybrid Electric Vehicles, in the Passenger Car, Light-Duty Truck 
and Medium-Duty Vehicle Classes,” incorporated by reference in 
section 1962.2. 

 
(4) The test procedures for determining compliance with the greenhouse 

gas emission levels from new 2017 and subsequent model year 
passenger cars, light-duty trucks and medium-duty passenger vehicles 
in title 13, CCR section 1961.2 are set forth in “California 2015 and 
Subsequent Model Criteria Pollutant Exhaust Emission Standards and 
Test Procedures and 2017 and Subsequent Model Greenhouse Gas 
Exhaust Emission Standards and Test Procedures for Passenger 
Cars, Light-Duty Trucks, and Medium-Duty Vehicles,” incorporated by 
reference in section 1961.2. In the case of hybrid electric vehicles, the 
certification requirements and test procedures for determining 
compliance with the emission standards in this section are set forth in 
the “California Exhaust Emission Standards and Test Procedures for 
2009 through 2017 Model Zero-Emission Vehicles and Hybrid Electric 
Vehicles, in the Passenger Car, Light-Duty Truck and Medium-Duty 
Vehicle Classes,” incorporated by reference in section 1962.1, or the 
“California Exhaust Emission Standards and Test Procedures for 2018 
and Subsequent Model Zero-Emission Vehicles and Hybrid Electric 
Vehicles, in the Passenger Car, Light-Duty Truck and Medium-Duty 
Vehicle Classes,” incorporated by reference in section 1962.2, as 
applicable. 
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(5) The test procedures for determining compliance with the evaporative 
emissions standards for 2001 and subsequent model year motor 
vehicles are set forth in “California Evaporative Emission Standards 
and Test Procedures for 2001 and Subsequent Model Motor Vehicles” 
incorporated by reference in title 13, CCR section 1976(c). 

 
(6) The test procedures for determining compliance with the vehicle 

refueling emissions standards for 2004 and subsequent model motor 
vehicles are set forth in “California Refueling Emission Standards and 
Test Procedures for 2001 and Subsequent Model Motor Vehicles,” 
adopted August 5, 1999, and last amended March 22, 2012, which is 
incorporated herein by reference in title 13, CCR section 1978(b). 

 
(b) The test procedures used to determine emission levels of alternative fuel 

retrofit systems certified for use with heavy-duty engines, medium-duty 
vehicles that are incomplete, or diesel vehicles of 8,501-14,000 pounds 
gross vehicle weight rating (GVWR) which were originally certified under an 
engine-dynamometer test procedure, are set forth in the following test 
procedures: 

 
(1) The test procedures for determining compliance with the exhaust 

emission standards in title 13, CCR section 1956.8(a)(2)(A) are set 
forth in the “California Exhaust Emission Standards and Test 
Procedures for 2004 and Subsequent Model Heavy-Duty Diesel-
Engines and Vehicles,” adopted December 12, 2002, as last amended 
April 18, 2013, and the “California Interim Certification Procedures for 
2004 and Subsequent Model Hybrid-Electric Vehicles, in the Urban 
Bus and Heavy-Duty Vehicle Classes,” adopted October 24, 2002, 
which are incorporated by reference herein. 

 
(2) The test procedures for determining compliance with standards in title 

13, CCR section 1956.8(c)(1)(A) or (c)(1)(B) are set forth in the 
“California Exhaust Emission Standards and Test Procedures for 2004 
and Subsequent Model Heavy-Duty Otto-Cycle Engines,” adopted 
December 27, 2000, as last amended April 18, 2013, the “California 
Non-Methane Organic Gas Test Procedures,” adopted July 12, 1991, 
as last amended December 6, 2012, and the “California Interim 
Certification Procedures for 2004 and Subsequent Model Hybrid-
Electric Vehicles, in the Urban Bus and Heavy-Duty Vehicle Classes,” 
adopted October 24, 2002, which are incorporated by reference herein. 

 
(c) For the applicable test procedures listed in section 5 of these procedures, 

the following exceptions shall apply: 
 

(1) Where applicable, retrofit system manufacturers certifying natural gas 
or liquefied petroleum gas alternative fuel retrofit systems may use a 
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multiplier of 1.5 times their measured non-methane hydrocarbon 
(NMHC) results to determine compliance with the non-methane 
organic gas (NMOG) standards. 

 
(2) Until the sunset, manufacturers of dual-fueled vehicles or engines may 

request to be exempted from performing required emissions testing on 
the original fuel of the base vehicle or base engine.  All such requests 
must be approved in advance by the Executive Officer.  The Executive 
Officer shall approve a manufacturer’s request for an exemption if the 
retrofit system manufacturer demonstrates to the Executive Officer that 
the alternative fuel retrofit system does not alter or interfere with the 
normal operation of the base vehicle or base engine’s original emission 
control system and will not affect the operation of the base vehicle or 
base engine’s original emission control system.  Demonstrations may 
be based on an engineering evaluation of the alternative fuel retrofit 
system and data submitted by the retrofit system manufacturer.  The 
Executive Officer shall base his or her determination upon all 
information submitted by a manufacturer and upon good engineering 
judgment. 

 
(3) Until the sunset, the following exceptions shall apply to small volume 

retrofit system manufacturers: 
 

(A) All exhaust and evaporative emission testing for natural gas 
alternative fuel retrofit systems may use natural gas test fuel that 
meets the Federal natural gas certification fuel specifications as 
identified in the Code of Federal Regulations (40CFR), Part 
86.1313-2007, dated July 01, 2011 which is incorporated by 
reference herein.  This option requires retrofit system 
manufacturers to provide a fuel analysis with their final emission 
results using American Society for Testing and Materials (ASTM) 
test method listed in 40CFR, Part 86.1313-2007, which is 
incorporated by reference therein, to validate that the test fuel 
meets the federal natural gas certification fuel specifications.  
Commercially available natural gas fuel may be used for service 
accumulation without analysis.  

 
(B) All exhaust and evaporative emission testing for liquefied 

petroleum gas (LPG) may use LPG test fuel that meets ARB 
motor-vehicle LPG fuel specifications as identified in Title 13, 
CCR, section 2292.6, last amended December 08, 1999 which is 
incorporated by reference herein.  This option requires applicants 
to provide a fuel analysis with their final emission results using 
ASTM test methods listed in Title 13, CCR, section 2292.6, last 
amended December 08, 1999 which are incorporated by 
reference therein, to validate that the test fuel meets ARB motor-
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vehicle fuel specifications.  Commercially available LPG fuel may 
be used for service accumulation without analysis.  

 
(C) Deterioration factors (DF) to determine compliance with 

applicable emission standards may be used in lieu of intermediate 
or high mileage emission tests.  ARB shall provide assigned DFs 
to manufacturers.  If no ARB assigned DFs are available, 
manufacturers may use the assigned DF’s, as published by the 
U.S. EPA National Vehicle and Fuel Emissions Laboratory 
guidance letter CD-12-07 (Revised) dated March 30, 2012  and 
incorporated by reference herein, where applicable or may 
propose another DF in the absence of a U.S. EPA assigned DF.  
In proposing a DF the retrofit system manufacturer must 
demonstrate using test data, that the proposed DF is appropriate 
for use in determining compliance with the applicable emission 
standards.  All such demonstrations must be approved in advance 
by the Executive Officer.  The Executive Officer shall base his or 
her determination upon all information submitted by a 
manufacturer and upon good engineering judgment. 

 
(D) Test procedures other than those specified in this Procedure may 

be used only if prior written approval is obtained from the 
Executive Officer. For purposes of this procedure, a test 
procedure is a methodology used to determine, with a high 
degree of accuracy, precision, and reproducibility, the value of a 
specified parameter. Once the test procedure is utilized to 
generate test data, the results are compared to the applicable 
requirements.  The Executive Officer shall base his or her 
determination whether a proposed alternate test procedure may 
be used upon all information submitted by a manufacturer and 
upon good engineering judgment.  

   
6. ON-BOARD DIAGNOSTIC (OBD) REQUIREMENTS FOR RETROFIT 

CERTIFICATION 
 

(a) All applicants must provide a Statement of Compliance, in writing, that the 
requirements of section 3(c) of these procedures have been met prior to 
receiving certification of their alternative fuel retrofit system.  Specifically, 
except as provided in 6(b) and 6(c), manufacturers of retrofit systems must 
comply with section 1968.2, 1971, or 1971.1, title 13, CCR, as applicable, for 
OBD requirements applicable to the model year of the base engine/vehicle. 

 
(b) Except as allowed in 6(b)(1), 6(b)(2), and 6(c) below, small volume retrofit 

system manufacturers of systems designed to convert gasoline base 
vehicles/engines subject to section 1968.2, title 13, CCR must comply with 
section 1968.2, title 13, CCR for OBD requirements applicable to the model 
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year of the engine.  For the specific sections identified below, in lieu of 
complying with all applicable OBD requirements per section 1968.2, title 13, 
CCR, the manufacturer may use the following alternative criteria in 6(b)(1) or 
(2).  For small volume retrofit system manufacturers certifying systems to 
section 1971 or 1971.1, title 13, CCR, or systems designed to convert diesel 
base vehicles/engines subject to section 1968.2, title 13, CCR, the 
manufacturer may propose a plan for EO approval to apply the provisions of 
6(b)(1) and (2) below to the applicable sections of 1971, 1971.1, or 1968.2, 
title 13, CCR.  The EO will approve the plan based on the appropriate 
application of these provisions to the applicable sections of 1971, 1971.1, or 
1968.2. 

 
(1) For applicants certifying to the same emission standard as the base 

vehicle or engine: 
 

(A) Section 1968.2(e)(6.2.1)(C) – If the OBD system on the base 
engine/vehicle has a dedicated monitor to detect air-fuel ratio 
cylinder imbalance malfunctions specified in section 
1968.2(e)(6.2.1)(C), title 13, CCR, the applicant may waive 
detection of the malfunctions by the dedicated monitor if the 
applicant demonstrates that the OBD system robustly detects (e.g., 
meets the in-use monitoring frequency requirements, avoids false 
passes and false indications of malfunctions) the imbalance 
malfunctions by using another monitor to detect them. 

 
(B) Section 1968.2(h)(2.3): Durability requirements for OBD test 

vehicles:  In lieu of using a vehicle required under section 
1968.2(h)(2.3), title 13, CCR, applicants may use one of the 
following test vehicle configurations until the sunset (i.e., up to and 
including the 2017 model year): 

 
1. A vehicle with the catalyst system and oxygen sensors aged 

per the bench aging cycle as specified in 6(b)(1)(B)1.a. 
through e. below.  When conducting the aging, the catalyst 
system and oxygen sensors shall be placed and aged 
consistent with the test vehicle original equipment 
manufacturer (OEM) catalytic converter configuration (i.e., 
such that the relative distance between catalytic converter(s) 
and oxygen sensor(s) is maintained).  Notwithstanding the 
above, aging with the downstream catalytic converter(s) 
located closer to the upstream converter(s) than in their OEM 
configured positions (i.e., in a hotter environment) is also 
acceptable to the ARB.  Unleaded fuels commercially 
available in the United States shall be used during the aging. 
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a. Adjust parameters until stoichiometric operation is 
achieved with inlet temperature, exhaust flowrate, carbon 
monoxide (CO) concentration, and oxygen (O2) 
concentrations specified in Mode No. 1 in Table 6.1. 
 

b. Add enrichment until CO concentration specification of 
Mode No. 2 is achieved to determine enrichment amount 
to be used for Mode Nos. 2 and 3 in Table 6.1. 
 

c. Remove enrichment and return to stoichiometric 
operation at Mode No. 1 specifications in Table 6.1. 
 

d. Add air injection until O2 concentration of Mode No. 4 is 
achieved to determine air injection flow rate to be used for 
Mode Nos. 3 and 4 in Table 6.1. 
 

e. Perform aging cycling through Mode Nos. 1-4 in Table 
6.1 for 100 hours. 
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6.1 Rapid Aging Test Procedure 
Mode 
No. 

Description Parameter Specification 

1 Stoichiometric Fuel-Air 
Ratio (Closed-Loop) 

Inlet Temperature 
 
Exhaust Flowrate 

 
 
Time Duration 

 
CO concentration 

 
O2 concentration 

825oC±20oC 
 
80 SCFM1 per 
catalytic converter 

 
40 seconds 

 
≤ 1.0% 

 
≤ 1.0% 

2 Fuel-Rich Operation 
(Power Enrichment) 
(Open-Loop) 

Time Duration 
 
CO concentration set 
for 

6 seconds 
 
3.0%±0.3% 

3 Fuel-Rich Operation 
with Air Injection 

Time Duration 
 
Amount of Enrichment 

 
 
 
Air Injection Flow Rate 

10 seconds 
 
same as used in 
Mode No. 2 

 
same as used in 
Mode No. 4 

4 Stoichiometric 
Operation with Air 
Injection (Closed-Loop) 

Time Duration 
 
O2 concentration 

4 seconds 
 
3.0%±0.3% 

 
 

2. An in-use vehicle that has been converted with the applicant’s 
alternative fuel retrofit system and has subsequently 
accumulated actual in-use mileage in excess of 25,000 miles 
on the alternative fuel.  The proposed test vehicle must be 
complete, intact, and representative of the test group included 
in the application for certification.  No component/system 
changes of the proposed test vehicle during mileage 
accumulation are allowed. 

 
(C) Section 1968.2(h)(3): Demonstration testing requirements for 

certification:  In lieu of meeting the testing requirements in section 
1968.2(h)(3), title 13, CCR, applicants may use an alternative test 
plan that meets the following criteria in 6(b)(1)(C)1. through 4. until 
the sunset (i.e., up to and including the 2017 model year).  After the 

                                            
1 “SCFM” refers to standard cubic feet per minute. 
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sunset (i.e., for 2018 and subsequent model years), applicants may 
use the testing requirements in 6(b)(2)(B): 

 
1. Section 1968.2(h)(3.1): Exhaust Gas Sensors:  Applicants 

may propose a single test using the worst case slow response 
pattern (e.g., symmetric slow response, asymmetric slow rich 
to lean transition) provided they can demonstrate, using good 
engineering judgment, that the pattern selected is the worst 
case in terms of affecting vehicle emissions with the least 
amount of sensor degradation.  This testing shall be limited to 
the primary sensors.  If the exhaust system contains exhaust 
gas sensors in parallel, the test shall be performed with the 
“parallel” sensors equally deteriorated.  For other monitors 
required to be tested under section 1968.2(h)(3.1) (e.g., 
monitors that detect other sensor parameters that can cause 
emissions to exceed the malfunction threshold), the applicant 
shall meet the criteria of 6(b)(1)(C)4. below. 

 
2. Section 1968.2(h)(3.4): Fuel System:  For vehicles with 

adaptive feedback based on the primary fuel control sensor(s), 
applicants shall perform tests with the adaptive feedback 
based on the primary fuel control sensor(s) at the rich and 
lean limit(s) per the requirements of section 1968.2, title 13, 
CCR.  For other monitors required to be tested under section 
1968.2(h)(3.4) (e.g., monitors that detect malfunctions of the 
feedback based on a secondary fuel control sensor that can 
cause emissions to exceed the malfunction threshold), the 
applicant shall meet the criteria of 6(b)(1)(C)4. below. 

 
3. Section 1968.2(h)(3.7): Catalyst System:  Applicants shall 

perform a test using a catalyst system deteriorated to the 
malfunction criteria per the requirements of section 1968.2, 
title 13, CCR.  If the catalyst system contains catalysts in 
parallel, the test shall be performed with the “parallel” catalysts 
equally deteriorated.  If the MIL first illuminates after emissions 
exceed the applicable emission threshold specified in section 
1968.2(e), title 13, CCR, in lieu of the 25-percent upper and 
lower limits specified in section 1968.2(h)(6.4.2)(B), title 13, 
CCR, the manufacturer shall use upper and lower limits of 50 
percent of the applicable standard. 

 
4. Remaining Monitors:  Applicants may request a waiver from 

testing the remaining monitors (i.e., monitors specified under 
section 1968.2(h)(3), title 13, CCR, except for the monitors 
demonstrated per 6(b)(1)(C)1. through 3. of these procedures)  
provided the applicant submits a statement attesting the 
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underlying emission controls (e.g., exhaust gas recirculation 
(EGR) hardware and control calibration) of the waived 
monitors (e.g., EGR flow monitor) and the waived monitors 
themselves were not changed by the application of the 
alternative fuel retrofit system.   

 
(D) Section 1968.2(i): Certification documentation requirements:  In lieu 

of providing all the information required in section 1968.2(i), title 13, 
CCR, applicants may propose a documentation plan with limited 
OBD information for EO approval.  The EO shall approve a 
documentation plan that includes all the modifications, deletions, 
and additions to the OBD system on the base vehicle/engine due to 
the addition of the conversion system, including a description of 
how these changes are integrated into the OBD system of the base 
vehicle/engine to ensure compliance with the standardization 
requirements of sections 1968.2(d)(2) and (g), title 13, CCR (e.g., 
how the conversion system achieves illumination of the malfunction 
indicator lamp and fault code reporting on the base vehicle or 
engine for faults detected by an added alternate fuel conversion 
system computer).  The plan may exclude the submission of misfire 
percentage probability of detection charts required by section 
1968.2(i)(2.5.2), title 13, CCR if the misfire monitor calibrations are 
not changed on the retrofit system. 

 
(2) For applicants certifying to a more stringent emission standard than the 

base vehicle or engine: 
  

(B) Section 1968.2(e)(6.2.1)(C): If the OBD system on the base 
engine/vehicle has a dedicated monitor to detect air-fuel ratio 
cylinder imbalance malfunctions specified in section 
1968.2(e)(6.2.1)(C), title 13, CCR, the applicant may waive 
detection of the malfunctions by the dedicated monitor if the 
applicant demonstrates that the OBD system robustly detects (e.g., 
meets the in-use monitoring frequency requirements, avoids false 
passes and false indications of malfunctions) the imbalance 
malfunctions by using another monitor to detect them. 

 
(C) Section 1968.2(h)(3): Demonstration testing requirements for 

certification:  In lieu of meeting the testing requirements in section 
1968.2(h)(3), title 13, CCR, applicants may use an alternative test 
plan that meets the following criteria in 6(b)(2)(B)1. through 2.: 

 
1. Sections 1968.2(h)(3.1), (h)(3.4), and (h)(3.7): Exhaust Gas 

Sensors, Fuel System, Catalyst System:  Applicants may use 
the alternative test plans specified in 6(b)(1)(C)1. through 3. 
above.  For other monitors required to be tested under 
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sections 1968.2(h)(3.1) and (h)(3.4) (e.g., monitors that detect 
malfunctions of the feedback based on a secondary fuel 
control sensor that can cause emissions to exceed the 
malfunction threshold), the applicant shall meet the criteria of 
6(b)(2)(B)2. below. 

 
2. Remaining Monitors:  Applicants may request to receive 

conditional certification based on the initial application prior to 
demonstrating the remaining monitors of the OBD system (i.e., 
monitors specified under section 1968.2(h)(3), title 13, CCR, 
except for the monitors demonstrated per 6(b)(2)(B)1. of these 
procedures).  The EO shall remove the conditional status of 
the certification approval if the demonstration data are 
submitted within an appropriate time after conditional 
certification is granted and if the data show that the monitors 
operate and function properly at the more stringent emission 
standard. 

 

(c) Certification documentation requirements:  In lieu of providing all the 
information required in section 1968.2(i), 1971(f), and 1971.1(j), title 13, CCR, 
as applicable, for certification documentation requirements, applicants may 
propose a documentation plan with limited OBD information for EO approval.  
The EO shall approve a documentation plan that includes all the 
modifications, deletions, and additions to the OBD system on the base 
vehicle/engine due to the addition of the conversion system.  This plan shall 
include a description of how these changes are integrated into the OBD 
system of the base vehicle/engine to ensure compliance with the 
standardization requirements of sections 1968.2(d)(2) and (g), 1971(d), and 
1971.1(d) and (h), title 13, CCR, as applicable (e.g., how the conversion 
system achieves illumination of the malfunction indicator lamp and fault code 
reporting on the base vehicle or engine for faults detected by an added 
alternate fuel conversion system computer).  The plan may exclude the 
submission of misfire monitor data demonstrating the probability of detection 
of misfire events required by section 1968.2(i) and 1971.1(j), title 13, CCR if 
the misfire monitor calibrations are not changed on the retrofit system. 

 
7. REQUEST FOR CERTIFICATION 
 

(a) A request for certification of an alternative fuel retrofit system shall be 
submitted to ARB by the manufacturer, or its authorized representative, 
intending to offer the alternative fuel retrofit system for sale in California in a 
format approved by ARB. 

 
(b) The request must include all the information required pursuant to these 

procedures, including: 
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(1) Identification and description of the test group or engine family for which 

the alternative fuel retrofit system to be certified is designed; 
 

(2) A complete description of the alternative fuel retrofit system, including 
detailed schematics, wiring diagrams, and parts list; an explanation of 
how the alternative fuel retrofit system interacts with or integrates into 
the base vehicle or base engine; all the necessary modifications to the 
base vehicle or engine and its OBD system; supplemental emission 
control label; owner’s manual; warranted parts list; and warranty 
statements and warranty notifications; 

 
(3) Procedures for installing and maintaining the alternative fuel retrofit 

system, including tune-up specifications and discussion of any special 
tools or techniques required for proper installation, maintenance, or 
operation; 

 
(4) Names and addresses of installers; 

 
(5) Names and addresses of the fabrication, assembly line, and test facilities 

where the alternative fuel retrofit system and its major components are 
manufactured and tested; 

 
(6) Agreement to supply the Air Resources Board, within 45 calendar days 

of the Executive Officer’s request, with any one or more of the vehicles 
used for certification testing or to provide Air Resources Board personnel 
with the equipment to inspect and test such vehicles at the 
manufacturer’s facility, if requested by the Executive Officer; and 

 
(7) All required emissions test data as specified in these procedures. 

  
(c) Manufacturers planning to obtain ARB certification for the first time should 

send a “Letter of Intent” to certify alternative fuel retrofit systems in California 
to: 

Chief 
Mobile Source Operations Division 
California Air Resources Board 
9480 Telstar Avenue, Suite 4 
El Monte, CA 91731 
Attn: Alternate Fuel Retrofit System Certification 

 
The Letter of Intent should include general information on the manufacturer’s 
product offering and contact information including (i) base vehicle test group 
and/or base engine family, (ii) base vehicle or engine weight class; (iii) 
persons authorized to sign documents for submittal to ARB, (iv) persons 
authorized to submit signed documents to ARB, and (v) persons authorized to 
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communicate with ARB staff during the certification review process.  Upon 
receiving the “Letter of Intent”, ARB will assign a manufacturer code to the 
manufacturer and register the authorized personnel in ARB’s electronic 
application submittal system.  Thereafter, all certification related documents 
must be submitted electronically according to the format described by ARB 
through the electronic submittal system. 

 
8. CONFIRMATORY TESTING 
 

ARB may conduct confirmatory tests to verify the emission test results submitted 
by the retrofit system manufacturer.  Confirmatory tests, if required, shall be 
performed by ARB within 45 days of receipt from the retrofit system manufacturer 
of all data, materials, and vehicles or engines necessary to conduct the test.  
Confirmatory testing conducted by ARB shall utilize the same test vehicle or 
engine and procedures as those used by the retrofit system manufacturer.  In the 
event of discrepancies between ARB’s confirmatory test results and the retrofit 
system manufacturer’s test results, ARB’s evaluation for certification may be based 
solely on ARB’s test results. 

 
9. WARRANTY REQUIREMENTS 
 

(a) Requirements of Manufacturers:  
Each retrofit system manufacturer shall warrant to the person having the 
vehicle or engine retrofitted and to each subsequent purchaser of the vehicle 
or engine that the alternative fuel retrofit system is designed and 
manufactured to conform with the applicable requirements of these 
procedures without causing damage to any part on the retrofitted vehicle or 
engine, and is free from defects in materials and workmanship which cause 
the alternative fuel retrofit system to fail to conform with the applicable 
requirements of these procedures or cause damage to any part on the 
retrofitted vehicle or engine.  This warranty shall cover customer service and 
the full repair or replacement costs including the costs of diagnosis, labor, and 
parts, including any part on the retrofitted vehicle or engine that is damaged 
by the alternative fuel retrofit system.  This warranty requirement will be 
effective from the date of installation to whichever is longer of 9(a)(1) or 
9(a)(2). 

 
(1) Three years or 50,000 miles, whichever occurs first. 

 
(2) Remaining original emission-related equipment manufacturer warranty 

period. 
 

(b) Extended Warranty Requirements: 
Each retrofit system manufacturer shall identify in its application for 
certification the warranted parts whose individual replacement cost, at 
the time of certification, exceeds the cost limit defined in paragraph 
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9(b)(1).  The replacement cost shall include the cost of the diagnosis, 
parts, and labor.  The costs shall be those of the highest cost 
metropolitan area of California.  Each retrofit system manufacturer shall 
warrant to the person having the vehicle or engine retrofitted and to 
each subsequent purchaser of the vehicle or engine that these parts 
identified in its application for certification as exceeding the cost limit 
defined in paragraph 9(b)(1) are free from defects in materials and 
workmanship which cause the alternative fuel or credit-generating 
conventional fuel retrofit system to fail to conform with the requirements 
of these procedures or cause damage to any part on the retrofitted 
vehicle or engine, for seven years or 70,000 miles, whichever occurs 
first. 

 
(1) The cost limit shall be the same as calculated in CCR Title 13 

Section 2037(c), except the model year shall be applicable to the 
calendar year the alternative fuel retrofit system is certified. 

 
(2) The cost limit shall be revised annually by the Executive Officer.  

The highest cost metropolitan area in California shall be identified 
by the Executive Officer. 

 
(3) Each manufacturer shall submit to the Executive Officer the 

documentation used to identify the warranted parts required in this 
subsection. The documentation shall include the estimated retail 
parts costs, labor rates in dollars per hour, and the labor hours 
necessary to diagnose and replace the parts, using the highest 
cost metropolitan area in California. 

 
(c) Requirements of Installers: 

Each installer of an alternative fuel retrofit system shall warrant to the 
person having the vehicle or engine retrofitted and to each subsequent 
purchaser of the vehicle or engine that the alternative fuel retrofit system 
will not fail to conform with the applicable requirements of these 
procedures due to incorrect installation, and that no part on the 
retrofitted vehicle or engine will be damaged due to incorrect installation.  
Installers of alternative fuel retrofit systems shall install only those 
systems of a certified configuration and shall agree to indemnify the 
person having the vehicle or engine retrofitted and to each subsequent 
purchaser of the vehicle or engine for the cost of repair of any vehicle or 
engine upon which a noncertified configuration was installed.  In 
addition, the installer shall agree to indemnify the person having the 
vehicle or engine retrofitted and to each subsequent purchaser of the 
vehicle or engine for any tampering fines that may be imposed as a 
result of improper installation of the alternative fuel retrofit system.  The 
warranties and agreements to indemnify shall be effective for 3 years or 
50,000 miles, whichever occurs first, of customer service, and shall 
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cover the full repair or replacement costs including the costs of 
diagnosis, labor, and parts (including any part on the retrofitted vehicle 
or engine that is damaged due to incorrect installation of the alternative 
fuel retrofit system). 

 
Prior to installation each installer must submit to ARB the warranty 
statement to be provided by the installer to the purchaser in accordance 
with the following paragraph 9.(c)(1). 
 
(1) Warranty Review and Reporting Requirements.  Each 

manufacturer shall monitor its warranty claims and retain them for 
a period of at least three years from the date of installation of the 
conversion.   Manufacturers shall maintain the records in both hard 
copy and electronic format.  Upon request by ARB, manufacturers 
shall make available the warranty claims or a report summarizing 
the warranty claims by production year, conversion system, vehicle 
or engine model and model year, total production, and individual 
component.  Manufacturers may include in the report an 
explanation of the root cause of the component failure, if known, 
and whether or not an improved component has been 
developed.  If warranty claims for an individual component exceed 
one (1) percent or 25 components for any specific application of its 
certified conversion kits, ARB may use the information to initiate 
confirmatory or in-use enforcement testing.   

 
10. INSTALLATION REQUIREMENTS 
 

(a) Prior to releasing a converted vehicle or engine to the consumer, the 
installer of an alternative fuel retrofit system for light and medium-duty 
vehicles shall submit the converted vehicle to a Bureau of Automotive 
Repair Referee Smog Check Station for inspection and testing, except 
as provided in section 10(a)(1).  The installer shall not release the 
converted vehicle to the consumer without the issuance of Certificate of 
Compliance for the vehicle by a Bureau of Automotive Repair Referee 
Smog Check Station.  The installer shall keep a copy of the Vehicle 
Inspection Report and provide a copy to the vehicle owner upon the 
vehicle’s release. 

 
(1) For fleet installations of multiple retrofit systems, the installer may 

transfer responsibility for the required inspections directly to the 
fleet owner.  The installer must notify the fleet owner, in writing, of 
the requirements to submit the converted vehicles to a Bureau of 
Automotive Repair Referee Smog Check Station for inspection and 
testing.  If the fleet owner agrees to perform the required 
inspections, they must submit copies of the certificates of 
compliance to the Executive Officer by December 31 of each year 
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for the installation of the alternative fuel retrofit systems that year. 
 
11. APPROVAL 
 

(a) Issuance of Executive Orders: 
If, after reviewing the test data and other information submitted by the 
retrofit system manufacturer, the Executive Officer determines that the 
alternative fuel retrofit system meets the requirements of these 
procedures or the criteria of an approved test plan, as applicable, he or 
she shall issue an Executive Order certifying the alternative fuel retrofit 
system for sale and installation on the vehicles or engines with the test 
groups or engine families specified in the certification request. 

 
(b) Carry-Over and Carry-Across: 

 
(1) Carry-over of durability and emission test data from the previous 

model year to the following model year and from one test group or 
engine family to similar test groups or engine families will be 
allowed if the Executive Officer determines that the carry-
over/carry-across data will adequately represent the durability and 
emission performance of the alternative fuel retrofit system to be 
certified. 

 
(2) Requests for carry-over and carry-across must be accompanied by 

test data and an engineering analysis demonstrating that the 
durability and emission performance of the alternative fuel retrofit 
system and the test group or engine family for which certification is 
sought will be adequately represented by the durability and 
emission performance of the certified alternative fuel retrofit system 
and test group or engine family. 

 
(3) Applications for carry-over and carry-across will be evaluated 

according to the criteria specified in EPA Advisory Circular 17F, 
dated November 16, 1982, updated January 21, 1988 which is 
incorporated by reference herein.  The Executive Officer shall 
permit the use of federal durability data vehicles if he or she 
determines that the federal data will adequately represent the 
durability characteristics of the California configuration.  This 
determination shall be based upon similarity of catalyst location 
and configuration; similarity of fuel metering system; similarity of 
major features of emission control system logic and design; and 
similarity of any other features determined by the Executive Officer 
to be likely to affect durability. 
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12. IN-USE ENFORCEMENT TESTING REQUIREMENTS 
 

(a) Retrofit system manufacturers shall, upon order by the Executive 
Officer, perform in-use enforcement emission testing of their products.  
The cost of these tests shall be borne by the manufacturer.  The 
Executive Officer may order in-use enforcement emission testing of not 
more than three retrofitted vehicles or engines per certified retrofit 
system test group or engine family per year.  For each vehicle or engine 
that fails to meet the applicable emission standards, two more vehicles 
or engines shall be selected and tested up to a total of ten vehicles or 
engines.  Upon order by the Executive Officer, manufacturers shall 
perform the applicable emission tests pursuant to the following: 

 
(1) No vehicle or engine shall be accepted by the retrofit system 

manufacturer as a representative vehicle or engine for in-use 
enforcement testing unless the following criteria are met: 

 
(A) California certified and registered. 

 
(B) Odometer indication of less than the certified useful life 

mileage and vehicle age within the useful life time period. 
 

(C) No indication of abuse (e.g. racing, overloading, mis-fueling, 
or other mis-use), neglect, improper maintenance, or other 
factors that would have an effect on emission performance. 
 

(D) No major repair to engine or major repair of vehicle resulting 
from collision. 
 

(E) No indication of any problem that might jeopardize the safety 
of laboratory personnel. 

 
(2) The retrofit system manufacturer shall, under ARB supervision, 

perform diagnosis or restorative maintenance on those vehicles or 
engines selected for in-use enforcement testing.  The retrofit 
system manufacturer or a laboratory approved by the Executive 
Officer shall (1) identify part numbers of all essential emission 
control system components; (2) check air filter, all drive belts, all 
fluid levels, radiator cap, all vacuum hoses and electrical wiring 
related to emission control for integrity; check fuel metering and 
emission control system components for maladjustments and/or 
tampering, and record all discrepancies; (3) check ignition system 
where applicable and replace any defective components that are 
due for replacement; (4) check and adjust engine parameters to 
manufacturer's specifications; and (5) perform maintenance if the 
vehicle is within 1,000 miles of scheduled maintenance service. 
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(3) The retrofit system manufacturer or a laboratory approved by the 

Executive Officer shall perform all applicable emission test 
procedures set forth in these procedures.  The applicable emission 
standards shall be the vehicle's or engine’s useful life standards as 
stated in the Alternative Fuel Retrofit System Certification 
Executive Order. 

 
(4) For heavy-duty vehicle or engine applications where alternate test 

procedures and standards were used, the retrofit system 
manufacturer or a laboratory approved by the Executive Officer 
shall repeat the same alternate test procedures and standards 
approved to obtain their Alternative Fuel Retrofit System 
Certification Executive Order. 

 
(5) Retrofit system manufacturers shall complete in-use enforcement 

testing within six months of the issuance of the in-use enforcement 
testing order by the Executive Officer and shall submit all test data 
to the Executive Officer within 30 calendar days following 
completion of testing. 

 
(6) Following review of retrofit system manufacturer in-use 

enforcement test data, the Executive Officer may conduct 
confirmatory in-use enforcement testing. 

 
(7) If the results of the in-use enforcement  tests conducted pursuant 

to paragraphs 12(a)(1) through 12(a)(6) of these procedures 
indicate that the average emissions of the test vehicles or engines 
for any pollutant exceed the applicable emission standard, the 
entire vehicle or engine population so represented shall be 
deemed to exceed such standard.  Upon order by the Executive 
Officer, the manufacturer shall have 45 days to submit a recall plan 
in accordance with Sections 2111 through 2121, Title 13, CCR.  If 
no such recall plan is submitted, the Executive Officer may order 
corrective action including recall of the affected vehicles or engines 
in accordance with Sections 2122 through 2135, title 13, CCR.  For 
the purpose of these procedures, the term "manufacturer” as 
referenced in Sections 2111 through 2135, title 13, CCR, shall 
mean "retrofit system manufacturer.” 

 
13. CONFIRMATORY IN-USE ENFORCEMENT TESTING REQUIREMENTS 
 

(a) Emission Confirmatory Testing:  The Air Resources Board may conduct 
confirmatory tests to verify the in-use enforcement emission test results 
submitted by the retrofit system manufacturer.  Confirmatory tests, if 
required, shall be performed by the Air Resources Board within 45 days 
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of receipt from the retrofit system manufacturer all data, materials, and 
vehicles or engines necessary to conduct the test.  Confirmatory testing 
conducted by the Air Resources Board shall utilize the same test vehicle 
or engine and procedures as those used by the retrofit system 
manufacturer.  In the event of discrepancies between the Air Resources 
Board’s confirmatory test results and the retrofit system manufacturer’s 
test results, the Air Resources Board’s evaluation for compliance may 
be based solely on the Air Resources Board’s test results.  

 
(b) OBD Confirmatory Testing:  OBD confirmatory testing shall be 

conducted per section 1968.2 (h)(7) or 1971.1 (i)(6) as applicable.        
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Economic Analysis of Certification Procedures 

 

This appendix describes the methodology used to estimate differences in certification 
costs from the current alternate fuel conversion procedures to the proposed changes for 
conversion systems certified to the same chassis dynamometer based emission 
standard to that of the original vehicle subject to OBD requirements.  These costs can 
be assigned to two areas related to certification: emission testing and OBD 
demonstration.  Regarding emission certification, the proposed regulation does not 
change the estimated tailpipe testing costs and it eliminates the need to conduct the 
evaporative emissions test if the fuel system is enclosed yielding a reduction of $6,368 
(staff used $6,400 for rounding purposes). 

Certification costs vary depending on the complexity of the engine, emission control 
system used, and OBD capability.  Therefore, staff decided to use a realistic worst case 
(most complex) system to estimate cost for the current OBD certification procedure.  As 
shown in table D-1, staff estimates each OBD emission test will cost $2,100.  This 
includes the cost to conduct the emission testing, collect OBD scan tool data and 
remove and replace the demonstration parts associated with each test. Staff applied the 
$2,100 test cost to each of the required emissions tests outlined in table D-2.   

Table D – 1: Estimated Cost per Emission and Fault Insertion Test 

Task Cost 
OBD Data Collection $200 
Emission Test $1,500 
Labor (4 Hours) per Test $400 
Total Cost per OBD Test $2,100 

 

Table D-2 estimates the total number of OBD certification tests and hardware costs and 
compares the number of tests and cost for the current (worst case) certification 
procedures with the proposed streamlined procedures for certification to the same 
chassis dynamometer based standards as the original vehicle.  As shown in table D-2, 
the proposed test procedures will require four threshold monitor demonstration emission 
tests as compared to worst case scenario under the existing regulation of 19 threshold 
monitor demonstration emission tests.   

Table D-3 provides a summary and comparison of OBD costs for certifying to the 
current worst case procedures to the more flexible procedures as proposed and to the 
recently revised EPA procedures as published by EPA.  Since the number of tests is 
reduced, the cost for the OBD demonstration parts will decrease from $49,200 to 
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$42,000.  The cost to conduct the demonstration tests will decrease from $39,900 to 
$8,400.  Some of the costs for demonstration parts are specific to the vehicle/test group 
being tested (e.g., for the threshold catalyst) and are recurring for additional 
demonstration vehicles.  Other costs for demonstration parts (e.g., exhaust gas sensor 
demonstration hardware) may be shared with other vehicles/test groups that utilize 
similar emission control system hardware that is compatible with the demonstration 
hardware.  Lastly, the cost to age the vehicle to the level required for demonstration 
testing will decrease from $50,000 to $20,000. 

Table D – 2: Estimated Alt Fuel Conversion OBD Demonstration Costs 

System Monitoring Requirement 
Current 

ARB 
(Worst 
Case) 

ARB 
Proposal 

ARB 
Demonstration 
Hardware Cost 

    # of Emission Tests   

Fuel System  

Primary Rich 1 1 
$1,000  

Primary Lean 1 1 

Secondary Rich 1 0 
$1,000  

Secondary Lean 1 0 

Imbalance Rich 1 0 
$1,000 

Imbalance Lean 1 0 
Exhaust Gas 
Sensor 6 Patterns 6 1 $5,000  

Full Useful Life 
Catalyst   1 1 $35,000  

EGR    1 0 $100  

Misfire    1 0 $5,000  

Air Injection   1 0 $100  

Valve Timing 

 Advanced  1 0 

$1,000   Retarded 1 0 

Response 1 0 

  Total OBD Tests 19 4 
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Table D-3:  Summary and Comparison of OBD Certification Costs 

OBD Requirements 

Current ARB 
(Worst Case) 

$/MY  

ARB 
Proposal 

$/MY 

Current 
EPA  
$/TG  

OBD Emission Tests  $      39,900   $       8,400   $       9,500  
OBD Demonstration Parts  $      49,200   $      42,000   $      13,000  
OBD Test Vehicle Aging  $      50,000   $      20,000   $              0  

Total OBD Costs  $    139,100   $      70,400   $      22,500  
 

Table D-3 compares the cost of the current worst case scenario with the cost of staff’s 
proposal based on the necessary demonstration parts and testing, yielding a projected 
and OBD demonstration cost savings of $63,500 per model year. 
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Letter from Alternative Fuels Advocates, LLC to ARB August 2, 2012 
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Letter from Natural Gas Coalition to ARB, March 8, 2013 

 

March 8, 2013 

Annette Hebert 
Chief Mobile Source Operations Division 
California Air Resources Board 
9480 Telstar Avenue, Suite 4 
El Monte, CA  91731 
Re:  CARB’s Alternative Fuel Vehicle Conversion Certification Program 

 

Dear Annette: 

The California Natural Gas Vehicle Coalition appreciates the time and effort the Air 
Resources Board put into the working group calls and the workshop in El Monte in 
January.  Simplifying and improving the alternative fuel conversion certification program 
is a top priority for our organization.  The time and expense involved in complying with 
the Air Resources Board’s (ARB) certification program is a significant obstacle to getting 
more clean alternative fuel vehicles onto California roads. 

As we commented to you and more broadly in our newsletter our members felt pretty 
good about the direction in which ARB was moving on this issue coming out of the 
January 22 workshop.  However the letter we received a couple weeks later responding 
to our suggested changes to the On Board Diagnostics portion of the program left us 
feeling much less positive.  That said we are still motivated to work with you to make 
this program simpler and more practical without sacrificing air quality. 

This letter is intended to be an overview of the concerns and suggestions the California 
Natural Gas Vehicle Coalition and our members have raised.  Individual companies will 
provide more detailed and technical suggestions to ARB.  CNGVC is asking the Air 
Resources Board to: simplify the on-board diagnostics (OBD) testing requirements, 
simplify the reporting requirements for the testing that is done, simplify the application 
process to enable a  speedy transition from an alternative fuel vehicle original 
equipment Executive Orders (EO) to an aftermarket EO, extend the life of EOs, allow 
the use of commercially available fuel for testing, simplify the evaporative emissions 
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testing for dual fuel vehicles, and review and seek alignment with the USEPA’s 
certification program. 

On Board Diagnostics testing requirements  

As we have discussed this is where most of the cost and time are spent in ARB’s 
certification process. Our members maintain that ARB’s significantly more burdensome 
requirements do not provide significantly more air quality benefits than the USEPA 
program.  We submit that ARB requirements are a significant obstacle to getting more 
clean cars onto California roads. 

We strongly support reducing the testing, limiting the recalibration of monitors, and 
reducing the volume of reporting that is required.  The contrast between ARB’s and 
USEPA’s programs in this area is quite striking. EPA requires calibration and emissions 
testing of 5 major monitors. Companies are required to report emission test results. This 
can be done in a few pages, sometimes just one spreadsheet. EPA staff is often able to 
review this information in just a week and make a quick determination of whether to 
approve or not approve.  Contrast that process with ARB’s.  ARB requires more 
monitors to be adjusted, more tests for each of those monitors to be conducted, lots of 
documentation on the adjustments to monitors, and obviously many more test results to 
be reported. This often leads to a package that is 200-300 pages long. It takes ARB 
about 3 months to review this package and then there is often considerable Q&A 
between ARB and the applicant. 

Possibly the most costly and time consuming portion of ARB’s OBD testing is the 
requirement to age components for testing.  USEPA allows the use of assigned 
deterioration factors rather than the threshold aged approach. We strongly encourage 
ARB to allow companies that have proven their technical skill and reliability to use 
assigned deterioration factors to demonstrate compliance with your OBD requirements. 

Application process 

We strongly support allowing alternative fuel certifications for new vehicles or engines to 
automatically qualify for aftermarket certification if requested.  We believe this request 
can be made with a one page letter or possibly by checking a box on the application 
form.  Some additional documentation will be needed for labeling and warranty changes 
but that should be all that is needed.   

Extension of certification life 

We support the extension (renewal) of new vehicle or engine certifications to allow 
manufacturers one full year of sales. For us this means and Executive Order would 
extend until December 31st of the year following a given model year. This change 
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should be helpful but is not an alternative to shortening the certification process on the 
front end. As a reminder once we pass the first Quarter of each calendar year it is 
challenging to get current model year vehicles from the OEMs because they are 
switching production to the new model year. 

Test fuel 

We request that ARB allow companies to use commercially available fuel rather than a 
specialized test fuel.  Commercially available fuel is more representative of the real 
world and thus real world emissions.  Test fuel can cost $100 per gallon.  Our second 
option would be for ARB to harmonize natural gas certification test fuel requirements 
with federal standards. 

Evaporative Testing 

The time and cost to conduct the evaporative testing for dual fuel vehicles is 
unreasonable and unnecessary.  The shed testing currently required includes four tests 
which all together can take a month.  We believe the same verification can be achieved 
with one 2 or 3 day test just on the natural gas system. We encourage ARB to review 
the current requirements in this area. 

USEPA’s approach 

As you know USEPA revamped their testing and certification program in the last 18 
months.  We understand that ARB staff is reviewing this program.  We appreciate this 
and request that ARB look for every opportunity to align ARB’s requirements with EPA’s 
to reduce costs and time for the companies seeking to bring more clean vehicles to 
market. 

The California Natural Gas Vehicle Coalition thanks you for the work you and your team 
have put into reviewing this program and seriously considering our suggestions for 
improvements. 

Sincerely, 

 

Tim Carmichael 

President 
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Public Workshop and Workgroup Meeting Participants 
 

Organization/Company/Agency 

Alternative Fuels Advocates, LLC 
Alternative Fuels Assoc. 
Arro Autogas 
AVL 
BAF 
Blue Star Gas 
CA Natural Gas Vehicle Coalition 
Caltek USA 
Campbell-Carnell 
Cavagna Group 
City of Los Angeles-Fleet Services 
City of Monterey Park 
Clean Air Power 
Clean Fuel USA 
CNG Consulting 
CNG United 
Complete Coach Works 
Delta Liquid Energy 
Dunlap Group 
ECO 
Emissions Compliance Services 
Emissions Guru 
Engine and Aftertreatment 
Engineering 
FEV, Inc. 
Fiat Industrial S.P.A. 

Fuel Freedom 
GNA 
Greenkraft 
IMPCO 
Inspired Fuel Concepts, Inc. 
Landirenzo 
Mazda 
Mutual Propane 
Robert Myers, Consultant 
NRDC 
New West Technologies 
North American Repower 
Prins Alternative Fuel Systems 
Roush 
SoCal Green Taxi 
South Coast Air Quality Management 
District 
Suburban Propane 
Tiax LLC 
Tom’s Truck Center 
Transfer Flow, Inc. 
Tweny Corp. 
VIA Motors 
Western Propane Gas Association 
Western Research Institute  
Westport 
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August 14, 2012 Workshop Presentation 
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Notice for January 22, 2013 Workshop  
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January 22, 2013 Workshop Presentation  
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Notice for May 1, 2013 Workshop 

 



F-28 
 

 

 



F-29 
 

 
  



F-30 
 

May 1, 2013 Workshop Presentation 
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