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The purpose of this document is to inform interested parties.'of updates to the staff's proposal
as presented in the staff report teleased June 9, 1995. There aré three updates:

1) Propose that all vehicle classes be included in the alternate durability test plan.
2) . Propose that kit manufacturers be allowed two years to validate deterioration
factors under the alternate durability test plan.

-3 Update the retrofit procedures with language allowing manufacturers to disable
specific on-board diagnostic (OBD) monitoring strategies if justified. This B
language ‘was approved by the Office of Administrative Law on June 8, 1995,
and must be incorporated. -

These updates apply to the "Califomia Certification and Installation Procedures for Alternative
Fuel Retrofit Systems for Motor Vehicles Certified for 1994 and Subsequent Model Years",
adopted March 11, 1993, and incorporated by reference in Title 13 California Code of
Regulations (CCR) sections 2030 and 2031. These requirements are referred to herein as the

"new retrofit procedures." The new retrofit procedures with proposed changes and updates
are attached. ' '

Background

On May 14, 1992, the ARB adopted amendments to the regulations regarding the certification
‘and compliance procedures for motor vehicle retrofit systems. The amended regulations
require manufacturers to demonstrate the durability of their systems over the useful life of
each retrofitted vehicle for every engine family seeking certification. The new retrofit
procedures require deterioration factors to be determined by either accumulating actual
mileage on a durability vehicle of by bench aging retrofit system components. Currently,
durability testing under the new procedures is done prior to certification. .



Light- and medium-duty vehicles currently have OBD devices which monitor emissions-
related operations and equipment. Retrofit kit manufacturers must design their systems to
work with the OBD system, to maintain the integrity of the emissions monitoring systems,
and ensure that differences in operation due to the vehicle retrofit do not cause the OBD
system to log errors. Beginning with the 1996 model year, more sophisticated monitoring
systems, known as OBDII, are required.

Changes to the New Procedures Proposed in the Staff Report

On June 9, 1995, the ARB released a staff report presenting proposed changes to the retrofit
certification procedures. The proposed changes will be presented at the Board hearing today. -
The staff report proposes the use of an alternate test plan for heavy-duty vehicles and those
medium-duty vehicles-originally certified on an engine dynamometer. This alternate test plan
would allow manufacturers to derive an appropriate deterioration factor (DF), certify the
retrofit kit, and then complete durability testing to validate the derived DFs. Durability
testing could be completed on an in-use vehicle, with a test vehicle on a test track, or through
bench aging. If durability testing shows that deterioration is greater than expected based on _
the derived DFs, the manufacturers would be subject to recall of the retrofit kits.

Updates to the Staff Proposal
1) Propose that all vehicle classes be included in the alternate durability test plan.

At a meeting with light- and medium-duty retrofit kit manufacturers on May 30, 1994,
the ARB staff agreed to expand the proposed alternate test plan to include all light-

" and medium-duty vehicles. As the staff report was already final at that time, the ARB
staff were unable to incorporate the proposal to allow the alternate test plan for all
light- and medium-duty vehicles. The staff proposal presented at the Board hearing
today will include an allowance for an alternate test pian for all classes of vehicle
retrofits.

2) Propose that kit manufacturers be allowed two years to validate deterioration factors
under the alternate durability test plan. '

The staff report proposed that manufacturers submit a test plan describing the
procedures that will be used to validate the derived deterioration factors within two
years. The new proposed language states explicitly that theé manufacturer must submit
test data to verify the derived deterioration factors within two years of certification of
the retrofit system. :



3.

Update the retrofit procedures with language allowing manufacturers to disable specific

on-board diagnostic (OBD) monitoring strategies if justified. This language was
approved by the Office of Administrative Law on June 8, 1995, and must be
1ncorporated

Retrofit kit manufacturers are very concemned that designing kits around the new
OBDII systems will be difficult, and could adversely affect their businesses. On
December 8, 1994, the Board approved language allowing manufacturers to submit a
request that would allow them to disable specific OBD strategies. They would need to
submit test data and/or an engineering evaluation justifying their request. The
allowance would be valid for kits up to and including the 1998 model year. This
OBD allowance language was approved by the Office of Administrative Law on June
8, 1994 and is hereby mcorporated
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California Certification and Installation Procedures
for Alternative Fuel Retrofit Systems for Motor Vehicles
Certified for 1994 and Subsequent Model Years
and for all Modei Year Motor Vehicle Retrofit Svstems
Certified for Fmission Reducti Credit

APPLICABILITY

(a)

(b))

"Certification and Installation Procedures for Alternative Fuel
Retrofit Systems for Motor Vehicles Certified for 1994 and
Subsequent Model Years i issi

i i “ ("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 and subsequent model years, and alternative fuel
I tional fuel retrofit ! f ission reducti
credits for all model years.

Mo

for the purpose of generating emission
. f . 1

- =

0h1y 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

vehiclie to TLEV, LEV, or ULEV emission standards (as defined in
Section 1960.1, Title 13, CCR). ‘ - :

Each manufacturer shall certify a minimum of 15 percent of 1994, 55

percent of 1995, 55 percent of 1996, and 100 percent of 19967 and

subsequent model year engine family retrofit systems according to
the requirements of these Procedures_except as provided 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," (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 19966 model year engine
family systems and 1993 and prior model year engine family systems,
except as provided in paragraph 1.(b)_and 1.(e) Ihe percentages

: i re 0 - r it ‘systems -

certified and shall be met prjor to the end of the next respective




4b) | ,

{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 1ight-, 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.

te3 . '

{f) A certification ; i i issued
pursuant to these Procedures shall have the effect of a
certification of an alternative fuel retrofit system pursuant to
Health and Safety Code $egtion 43006+ A certify j .
requiations, ardshall é4sehave the effect of an exemption issued ‘
pursuant to Vehicle Code Sections #27156 and 38395.

DEFINITIONS

"Alternative fuel” refers to liquefied petroleum gas, natural gas,
alcohol and alcohol/gasoline fue]sm .

~An “alternative fuel retrofit system" er “retrefit system®is a package
of fuel, ignition, emission control, and engine components that are
modif ied, removed, or added during the process of modifying a motor
vehicle to operate on an alternative fuel. ] ‘

it - i j i " ijs a retrofit

) was originally

"Driveability" of a vehicle refers to the smooth delivery of power, as
demanded by the driver. Typical causes of driveability 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 driveability degradation.

2Dual fuel” refers to a retrdfif system which utilizes both an

- alternative fuel and a conventjonal fuel without further hardware

e -

"Installer” refers to a person who installs alternative fuel or credit-
generating conventional fuel retrofit systems on motor vehicles.
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"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 retrofit system.

"Tier 1" refers to the emission standards applicable to 1995 and

. 1 - I . 3 t
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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.) ' . o

GENERAL REQUIREMENTS
(a) Product Specifications:

In addition to all other standards or requirements imposed, the
following general requirements shall apply to all alternative fuel

it- 1t i retrofit systems to be
certified for installation on California-certified gasoline or
diesel-fueled motor vehicles:

(1) 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 carburetor,
or fuel injection system, while the engine is shut down.

(i1) The driveability 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 driveability of a retrofitted
vehicle is acceptable, the Executive Officer may require that
an independent laboratory evaluate driveability. The Executive
Officer's determination that driveability must be evaluated
shall be based on an engineering evaluation of the retrofit
system described in the application for certification or on
reports or observations that retrofit systems similar in design
to the system for which certification is sought have caused
driveability degradation. The cost of this evaluation shall be
borne by the applicant. e ‘

(iii) If the vehicle to be retrofitted was certified with an on-board

diagnostic (0BD) system pursuant to Section 1968 or 1968.1,
Title 13, California Code of Regulations (CCR), the proper
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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 requirement may necessitate modification
of the OBD system to prevent it from stering 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). A1l 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
1998 and previous model year vehicles, retrofit system -
manufacturers may request Executive Officer aproval 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 Titie 13, CCR, Section 1965, shall
~apply to.installations of alternative fuel redjt-generati
conventional fuel retrofit systems, with the following additions: _

(1) 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 origindl 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.

(i1) The supplemental label shal} elearly state that the vehicle Ras
been equipped with an alternatvie fuel retorfit system designed
te allew it te operate on a fuel ether than gaseline er diesels
and shall identify the fuel{s> which the vehicle is designed te
wse- Fhe Jabedshall 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 1abel shall prominently display the
title, “Tier 1 Vehicle." "Transitional Low-Emission Vehicle,"
"Low-Emission Vehicle," or "Ultra-Low-Emission Vehicle," as
appropriate. i if i

If the retrofit system has been certified for
credit-generation use on a heavy-duty vehicle. the ldbel will
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tate tf licable it standard efined in Sect
itle 1 i i i The label

shall alsc 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 warranty expires.
It is not necessary for emission control labels installed with

 retrofit systems to be machine readable. The supplemental label

(iii) The retrofit system manufacturer shall provide a vacuum hose .
. routing diagram for each a];g[ng;jyg fuel retrofit system sold,

and for anv other r
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 eriginal vacuum
system,. _ o ; -

(c).Gwher’s Manuals:

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

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

(i1) the correct refueling procedure fQI—ﬁi1§£ﬂﬂiilﬂff”§l—£glngijii;

(i1i) a'1isting 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;

(iv) the name, address, and phone number of the installer, as well as
a list of the names, addresses, and phone numbers of the ma jor
dealers in California who supply parts for, or service, the
retrofit system; and

(v) warranty information.-
(d) Manufacturer Recordkeeping Requirement:

Manufacturers of retrofit systems shail 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
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manufacturer shall supply a copy of all installation information to
the Executive Officer upon request.

(e) Instailer 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.

REQUEST FOR CERTIFICATION

(a)

(b)

(c)

A request for certification of an alternative fuel or credit-

i ' ional f 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. :

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."

The request for certification shall be submitfed in writing, signed
by an authorized representative of the retrofit system
manufacturer, and shall include the foliowing:

(i) Identification and description of the engine families for which
the retrofit system to be certified is designed; the emission
standards applicable to those engine families; and if
applicable, a statement that the retrofit system is designed
[A] to convert conventicnal vehicles into either TLEVs, LEVs or
ULEVs, [B] to convert a TLEY into either an LEV or ULEV, er
[C] to convert an LEV into a ULEY ' '
earlier model vear vehicles i i )
convert heavy-duty vehicles for emissi i i For

(s
. ; P of itted
" Heavy-Duty Engines". as contained jn Section 1956.9, Title 13,

(ii) A complete description of the alternative fuel retrofit system,
inctuding 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)

(iv)

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

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 the equipment to
inspect and test such vehicles at the applicant's facility, if
requested by the Executive Officer.

{vii) For conventional fuel retrofits for credit-generation. the
~* components of the retrofit system and part number(s).

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.

II.

III.

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; :

Vehicles with gross vehicle weight ratings less than or équa]
to 14,000 1bs and not originally certified to a chassis
dynamometer-based exhaust emission standard; and

Vehicles with gross vehicle weight ratings greater than 14,000
1bs. - , : : ' ’

(b) Test Procedures for Vehicles in Category I:

+

-



For vehicles in Category I, the emission standards and 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" also apply to the
certification of alternative fuel or. it- i i
fue] retrofit systems, with the following exceptions:

(1)

(11)

(iii)

(iv)

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. : - j j issi

fuel vehicles must be certified on each of the two fuels,  For

e tier

.gngct. Ih 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 is required, a bench-test vehicle may
be substituted for a durability vehicle and 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.

For the purpose of appliying 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_
it- i i retrofit systems, test

vehicles equipped with an alternative fuel it-i

i retrofit system shall be assumed to have zero
miles of mileage accumulation at the time that the retrofit
system is installed. Mileage may be subsequentiy accumuiated
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).

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 ptlan

'shall be contingent upon a demonstration by the applicant that -

bench aging produces deterioration factors at least as great as
durability vehicle testing.

Bench aging conducted in lieu of vehicle mileage accumulation
shall be conducted for a period of time such that the resulting
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)

deterioration of the retrofit system is equivalent to that
which would occur during durability vehicle mileage '
accumulation over a mileage equal to the useful .1ife of the
vehicie.

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

(vi)

(vfj)

then tested. An
it thevehicle 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 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, i its -
using the alternative fuel. A dual-fuel retrofit system shall
be emission tested using €ach fuel that it is capabie 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.

For exhaust emissions of each regulated pollutant measured
during the vehicle mileage accumuiation 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.

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
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VéhicTes.“ 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 standards for intermediate mileage
levels, for the vehicles' model year and fuel type(s).

(¢) Test Procedures for Vehicles in Category IT_Not Being Certified for_
Credit-Generation Purposes:

Yehicles in Category IT not being certified for credit may certify
? in 5(g). _ -
For durability, bench-test and emission-data vehicles in Category.
IT1, test vehicles shall have accumulated a total mileage greater
than 4,000 miles and 1éss 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{b} (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
deteriorated evaporative emissions of regulated pollutants
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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-data 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.

(d) Test Procedures for Vehicles in Category III_Not Being Certified

Yehicles in Category III not being certified for credit may certify
o o
: in 5(g)

Applicants requesting certification for retrofit systems for use in

- Category III .vehicles shall submit a test plan utilizing eight made
ehassis dynamemeter testing j i icer’

-approval, to verify that the retrofit system will not cause excess
emissions from engine famjlies for which certification is sought.

. Test vehicles shall have accumulated a total miieage greater than
4,000 miles and Jess thar 105000 miles with the original fuel
system prior to emission testing. If the manufacturer cheeses .te _
use the eptien as deseribed ir 1{b}_for pre-1994 model year
vehielesy then the 105000 mile -1imit shall net be applieable: 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 using the eight mede ehassis dynamometer test 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 eight mede chassis
dynamemeter test specified in the test pilan.

€4} Subjeet te the Executive Officeris appreval ef the applicantis
test plan prior te cemmencing testingy testing utilizing
' Preceddres other thar the eight mede ehassis dynamemeter test
-shal} be allewed- :

(14) 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. '

(114) The procedures outlined in paragraphs 5(b)(iii) through
5(b)(vi) shall be used with the following modifications:

' “useful Tife" 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; thé deteriorated exhaust emissions projected to
- 180,000 mites shall not exceed 1.3 times the baseline '

r
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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.

(4viii) 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 retrofit
system applications, if the Executive Officer determines that
the carry-across durability data will adequately represent the
durability performance of the retrofit system to be certified.

(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 follewing review of the test data and

determination that they meet the criteria specified in the test
plan. :

mI ! E. I . E !!lo] . E ! IIE ln[-_ I E E s .
Reduction Credit o

use these provisions, or the alternate test plan as given in 5(h).

- on the retrofitied engine system. utilizing an engine
I : i not on t! . { vehicl binat i
The test procedure used shall be the same procedure used to
Cify U ine family wi

[] E '.‘ . F 01 1ut t .il 1] ﬂ:t E!:EIEHI the baseline ratg
by more than_a factor of 1.10. Baseline emissions for pre- and
MMMWMMWMLI iFicats y :
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on the certification apptication as required under 4{¢)(j).
The deter forated T 1_d T ected 1

may _use these provisions. or the alterpate test plan as given_in

E(h).
Ihe procedures outlined in paragraphs 5(d}(i} throuah (v) shall be
Wmmmmﬂjm

wmmmwwmw
MMJME&MHM&LUL@_LQ_




manufacturer shall use the following procedures:

ilab the

(i)

any

The retrofit manufacturer sha11 submit der1ved
deterioration factors,«

test data that shows similar performance character1st1cs
between the retrofitted vehicle or engine and the original

equipment manufacturer i engine. The manufacturer
shall submit test data showing component durabilitv 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 mapufacturer derived deterioration factors and

the test plan must be reviewed and .approved by the
Executive Officer. :

IThe retrofit system shall be installed on the test vehicle
or engine. Cert1f1cat1on sha11 be conducted on_the

ofit ine using the same test
nrocedure used to cert1fv the engine family when new.
Deteriorated useful life emissions based on manufacturer

derived deterioration factors sha11 meet the applicable new
engine emission standards.

Following retrofit system certijfication. the manufacturer
will conduct engine angi ither in-use or on a
dynamometer, according to the specified test plan. )
Emissions testinu shal1 be conducted on the aged retrofit

e test procedure used

to ect1fy the eng]ne Igmjlv when new Deteriorated useful

life em1ss1ons based on durab111tv test1nd shall meet the
a ble st ards for

LMMMMM&MMML
thin 1 ; Lificat | f 1) trof it ;

Vehicles in Cateqoryv IIIAmust meet the requirements of

5(d)(jiii) and E(d)(iv)

(h) Alternate Test Procedure for Vehicles in Categorv II or Category

II1 Certified for Credit Generation Purposes

‘The procedures outlined in 5(q) shall be used with the following

modifications:
(i) The manufgctu:er shall glso meet the reau1rements in

(ii)

b(e)(i) and 5(e)(11)

Deter1orated useful jife em1ss1ons based on durability

festing shall not exceed the original equipment
manufacturer engine cert1f1cat1on 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 annlIcatTOn
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as required under 4(c)(i). The deteriorated evaporative
emissions, if any, projected to the useful 1ife, shall not _

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 o
determines that the retrofit system meets the applicable emission
standards or the criteria of an 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, er[C] converting a LEV
into a ULEV_or [D] for heavy-duty credit conversions. the :

QQQI |§§blg credit §t§[]d§l‘d!$!.

(b) Carry-Over and Carry~ACross:

4} 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 wili -
- adequately represent the emissions performance of the
retrofit system to be certified.Carry-across to similar -
engine families will also be allowed. :

-manufacturer also produces. may carry-across the newer
engine family certifjcation test data for the retrofit
hardware certification process. (For these purposes. the
term "identical" i on the ‘
retrofitted engine which_affect emissions, such as pistons.
cylinder heads, etc.. must be of the same desiqn and
construction-as those on the newer engine family. Engine
calibratjon, 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 the criteria contained in EPA
Advisory Circular 17F, which is incorporated herein by
reference, and paragraph 4.b-4 ¢.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 Vehiclies.” These include, but are not 1limited
to, similarity of catalyst location and configuration,
similarity of fuel metering system, simitarity 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 or 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). '

(1) 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 submitied 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.

(1i1) 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 uest Air Resources Board
approval_to use the alt tive inspectijon schedule for leet
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
enging famjlies, 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 applijcations of the same type., the installer need
only submit every tenth retrofitted vehjcle to the Bureau of
Automot ive Repair purspant to 7. (a)(i) and 7 (a)(ii) . For the -

remaining vehicles ipcluded in the alternative inspection
schedule that are not submitted to the Bureauy of 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 tvpe of the retrofit

L4
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kit. the date of installation. and the emissions cateqor
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 svstem is certified. The Air
Resources Board may require random inspection of any vehicles

subject to the alternative insgection-schedu1ef

(ii) If any of the ten vehicles fa?] to pass _inspection. the next
set of ten retrofitted vehicles shall be subject to inspection
- at_the Bureau of Automotive Repair. untijl 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: : '

(1) No vehicle shall be accepted by the manufacturer as a
representative vehicle for enforcement testing uniess the
foliowing criteria are met:

(1) California certified and registered.

(2) Odometer indication of less than éertified useful-1ife
mileage and vehicle age within useful-life time period. .

(3) No indication of abuse (e.qg., 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
resultting from colTision.

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

(6) No indicatisn of any problem that might jeopardize the
safety of laboratory personnel. ' :

(i1) The manufacturer shall, under ARB supervision, perform
diagnosis or restorative maintenance on those vehicles selected

¥
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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
dignition 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 Tife standards as well as any intermediate
emission standards, as stated in the Executive Order.

(iv) For vehicles in Category IT_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_pot
ifiec i ion, in-use enforcement exhaust
emission tests shall be performed in accordance with the test
plan approved by the Executjve OTficer prior to certification
testing of the engine family applications specified for in-use
enforcement testing._ For vehicles in_Categories II and III

] - e - orceme
as_provided for in Daraaranh.S(a)(Viii). below,

(v) The applicable exhaust emission standards for.vehicles in
Categories IT and III shali be the baseline emission rates
established during certification testing of the engine family
applications specified for in~use enforcement testing times 1.3_

- except as provided in paragraphs E(e) and 6(f) for credit
i - 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
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enforcement testing p]us 0 b grams_except as provided in
paragraphs 5(e) and 6(f) for cred1t generatijng systems.

(vi) Manufacturers shal1 complete in-use enforcement test1ng within.
6 months of the issuance of the in-use compliance testing order
and shall submit all test data to the Executive Officer w1th1n
30 calendar days following completion of testing.

(vii) Following review of manufacturer in-use enforcement test data,
the Executive Officer may conduct conf1rmatory in-use
enforcement testing.

LMJJJl QEM_HH9E3d§_i!iI§m§_E§IIlIl§d_i9L_ELsdli_gﬁnﬁtﬁilgﬂ_uiﬁ_ii_

(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 veh1c1es for any pollutant exceed the
appl1cab1e emission standards_

ification, 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 reca]l plan in accordance with Sections 2111
‘through 2121, Title 13, CCR. If no such recall plan is submitted,
the Execut1ve Of ficer may order corrective action incliuding 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 "retrof1t system manufacturer."

© 9. WARRANTY REQUIREMENTS"
(a) Requirements of Manufacturers:

The manufacturer of an alternative fuel or credit-generating
conventional fue) retrofit system shall warrant to the person
having the vehicle retrofitted and to each subsequent purchaser of
the vehicle that the alternative fuel
conventional fuel retrofit system is designed and manufactured to

- conform with the applicabie requirements of these Procedures and is
free from defects in materials and workmanship which cause the
alternative fuel or credit-generating conventijonal 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 cr gdlt

generating conventional fuel retrofit system).
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{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
those 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 Timit shall be calculated using the following
equation:

Cost 1imitn = $3OQ X (CPIn_2/121.9) .

where: E
Cost limit_ is the cost !imit for @he year in'which the

alternativl fuel or =
retrofit system is to be certified.

n is the year in which the alternative fuel or credit-
i s retrofit system is to be
certified.

CPI is the annual average consumer price index for California
published by the United States Bureau of Labor Statistics.

(i) 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.

(i111) 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 it- i :
conventiopal 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. Instaliers of alternative
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fuel or credit-generating conventional fuel retrofit systems shall
install only. those systems of a certified configuration and shaiil
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- _
i i 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 costs including the
-costs of diagnosis, labor, and parts (including any part on the
retrofitted vehicle that is damaged due to incorrect installation
of the alternative fuel it- i ig

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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TITLE 13.  CALIFORNIA AIR RESOURCES BOARD
NOTICE OF PUBLIC HEARING.TO CONSIDER:

I. ADOPTION OF NEW OPTIONAL RETROFIT EMISSION STANDARDS FOR
HEAVY-DUTY ENGINES AND VEHICLES ' _

II. AMENDMENTS TO THE CALIFORNIA CERTIFICATION AND INSTALLATION
PROCEDURES FOR ALTERNATIVE FUEL RETROFIT SYSTEMS FOR MOTOR
VEHICLES CERTIFIED FOR 1994 AND SUBSEQUENT MODEL YEARS

III. AMENDMENTS TO 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 : .

IV. AMENDMENTS TO 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 S

V. AMENDMENTS TO PROCEDURES FOR APPROVAL OF SYSTEMS DESIGNED TO
CONVERT MOTOR VEHICLES TO USE FUELS OTHER THAN THE ORIGINAL . .
CERTIFICATION FUEL - o ' . :

The Air Resources Board (the "Board" or "ARB") will conduct a .
public hearing at the time and place noted below to consider the
adoption of optional retrofit emission standards for heavy-duty
engines and vehicles. The Board will also consider amendments to
the existing California Certification and Installation Procedures
for Alternative Fuel Retrofit Systems for Motor Vehicles
Certified for 1994 and Subsequent Model Years, amendments to 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, amendments to 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, and amendments to Procedures
for Approval of Systems Designed to Convert Motor Vehicles to Use
Fuels other than the Original Certification Fuel. '

DATE: July 27, 1995

TIME: 9:30 a.m.

PLACE: Air Resources Board
Board Hearing Room, Lower Level
2020 L Street
Sacramento, California, 95814

This item will be considered at a two-day meeting of the Board,
which will commence at 9:3C a.m., July 27, 1995, and will



continue at 8:30 a.m., July 28, 1995, This item may not be
considered until July 28, 1995. Please consult the agenda for
the meeting, which will be available at least 10 days before July
27, 1995, to determine the day on which this item will be
considered.

INFORMATIVE DIGEST OF PROPOSED ACTION

I. The proposed adoption of new optional retrofit emission
standards for heavy-duty engines and vehicles ~- new Section
1956.9, Title 13, California Code of Regulations (CCR).

Health and Safety Code sections 43701 (b} and (¢} provide that
the ARB shall require control equipment and adopt enission
standards and procedures to qualify equipment used to reduce
emissions from existing heavy-duty diesel motor vehicles.

The proposed optional retrofit emission standards would establish
emission standards that could be met through retrofitting
existing heavy-duty engines. These standards would form the
basis for determining emission reduction credits ("credits") that
could be earned through retrofitting existing engines. These
credits would be used in mobile source emission reduction credit
programs developed by the air pollution control districts and air
guality management dlStrlCtS.

The proposed retrofit emission standards are optional emission
standards for heavy-duty engines that have been retrofitted for
credit. Operators of certain heavy-duty vehicles may find it
attractive, because of circumstances such as the availability of
an alternative fuel terminal or the type of service that the
vehicles are engaged in, to retrofit their vehicles to obtain
mobile source emission reduction credits.

The optional emission standards for heavy-duty diesel engines
would apply to the following pollutants: a) total hydrocarbons
(THC) ,, or non-methane hydrocarbons (NMHC) if the engine were
originally certified to the optional NMHC standard; b) carbon
monoxide (CO); c) oxides of nitrogen (NOx); and

d) particulate matter (PM) The optional emission standards for
heavy-duty gasoline engines would be the same as for heavy-duty
diesel engines for all pollutants except PM. Emissions of PM
from gasoline engines are very small, and are not considered
eligible for emission reduction credit.

The amount of emission reduction credit that could be generated
from heavy-duty vehicle retrofits would be equal to the
difference between the pre-conversion certification level (the
"ceiling standard"), and the post-conversion certification level
(the "credit standard”). The ceiling standard for determining
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the emission reduction would generally be the emission
certification standard appllcable to that model year engine when
new. The optional emission standards also include many levels of
‘credit standards to which the engine can be certified after
conversion. The first level credit standard is based on 75
percent of the ceiling standard, and other credit standards are
set at fixed increments (dependlng on the pollutant) below the -
first level '

For some specific pollutants and model years, heavy-duty englnes,
- had no original engine certification level. In other cases, the
original certification level would not be approprlate for a
ceiling standard because

it was either a) negligible, or b) much higher than actual
emissions. The proposed changes would define the needed ceiling
..standards. Ceiling standards are proposed for the follow1ng
cases:

1. THC (or NMHC as appllcable) and CO emissions from'heavy¥duty_
. diesel englnes, o S - _ :

2. PM from pre-1987 model year heavy- duty dlesels, formaldehyde
emlsstons, and : _ : T

3. hydrocarbon (HC) and NOx emissions for'engineé originally
K certified to a combined HC plus NOx standard.

II. AMENDMENTS TO THE CALIFORNIA CERTIFICATiON AND INSTALLATION
PROCEDURES FOR ALTERNATIVE FUEL RETROFIT SYSTEMS FOR MOTOR
VEHICLES CERTIFIED FOR 1994 AND SUBSEQUENT MODEL YEARS

Health and Safety Code ‘section 43004 provides that the exhaust
emission standards applicable to gascline-powered motor vehicles
shall also apply to gasoline- or diesel-powered vehicles converted
‘to use fuels other than the fuel for which the vehicles were
certified. Health and Safety Code section 43006 authorizes the
Board to certify these alternative fuel systems if they meet the
standards specified in section 43004. 1In addition, Health and
Safety 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 the state standards at the earliest practicable
date. Section 43018(c) provides that in carrying out 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.

Furthermore, Vehicle Code section 27156 prov1des that no person
shall advertise, sell, or install any device or system intended
for use with, or as part of, any required motor vehicle pollution
‘control system which modifies its original design or performance.
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In addition, Vehicle Code section 27156 authorizes the ARB to
allow a device or system to be sold if it satisfies either of the
following conditions: a) the device or system does not reduce the
effectiveness of any required emission control device; or b) the
modified vehicle complies with the applicable emission standards
for the model year in which it was produced.

The proposed changes to the California Certification and
Installation Procedures for Alternative Fuel Retrofit Systems for
Motor Vehicles Certified for 1994 and Subsequent Model Years would
enable heavy-duty vehicle retrofits to generate emission reduction
credits. The proposed changes would also facilitate durability
testing and certification. The credit-related changes would
define the ceiling standards, and no retrofit system that would
cause an increase in emissions to 110 percent or more of the
ceiling standard would be allowed to generate emission reduction
credits. To facilitate durability testing and certification, the
proposed amendments would a) extend the phase-in period for the
procedures by one year; b) allow kit manufacturers until the end
of the following calendar year to complete durability testing; and
c) allow installers to use an alternative inspection schedule for
high volume (fleet) conversions. The proposed amendments also
include an alternate test plan for heavy-duty vehicles, and those
medium-duty vehicles originally certified on an engine
dynamometer. The alternate test plan would allow retrofit kit
manufacturers to complete durability testing after certification,
and includes further changes to the durability testing provisions.

ITI. AMENDMENTS TO THE CALIFORNIA EXHAUST EMISSION STANDARDS AND
TEST PROCEDURES FOR SYSTEMS DESIGNED TO CONVERT MOTOR
VEHICLES CERTIFIED FOR 1993 AND EARLIER MODEL YEARS TOQO USE
LIQUEFIED PETROLEUM GAS OR.NATURAL GAS FUELS :

Health and Safety Code Section 43006 provides that the Board may
certify the fuel system of any motor vehicle which meets the
standards specified by Section 43004 and adopt test procedures for
such certification for motor vehicles powered by a fuel other than
gasoline or diesel. '

The proposed amendments would reflect the proposed new title and
phase-in schedule for the 1994 and later model year retrofit

" procedures, and would allow an alternative inspection schedule for
high volume conversions.

IV. AMENDMENTS TO 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

Health and Safety Code Section 43006 provides that the Board may
certify the fuel system of any motor vehicle which meets the
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standards specified by Section 43004 and adopt test procedures for
such certification for motor vehicles powered by a fuel other than
gasoline or diesel..

The proposed amendments would reflect the proposed new title and
phase-in schedule for the 1994 and later model year retrofit
procedures, and would allow an alternative inspection schedule for
- high volume conversions.

" V. AMENDMENTS TO PROCEDURES FOR APPROVAL OF SYSTEMS DESIGNED TO
CONVERT MOTOR VEHICLES TO USE FUELS OTHER THAN THE ORIGINAL
CERTIFICATION FUEL ' ' '

Health and Safety Code Section 43006 provides that the Board may -
certify the fuel system of any motor vehicle which meets the
standards specified by Section 43004 and adopt test procedures for
such certification for motor vehicles powered by a fuel other than
gasoline or diesel. '

Article 5, Chapter 1, Division 3, Title 13, of the California Code
of Regulations is titled "Approval of Systems Designed to Convert.
otor Vehicles to Use Fuels Other Than the Original Certification.
- Fuel." There are two sections of Article 5 that contain :
references to "The California Certification.And Installation
Procedures for Alternative Fuel Retrofit Systems for Motor
Vehicles Certified for 1994 and Subsequent Model Years" ("the
procedures"). These sections are Section 2030, "Liguefied
Petroleum Gas or Natural Gas Retrofit Systems," and Section 2031,
"Alcohol or Alcohol/Gasoline Fuels Retrofit Systems." Because of
the proposed change in the title of the procedures to reflect
their applicability to performing retrofits to meet optional
credit standards, non-substantive amendments are being proposed to
Article 5 and Sections 2030 and 2031 of Article 5 to reflect the

change in the title of the procedures.
AVAILABILITY OF DOCUMENTS AND CONTACT PERSON

The Board staff has prepared a Staff Report which includes the
initial statement of reasons for the proposed action and a summary
of the environmental impacts of the proposal, if any. Copies of
the Staff Report and the full text of the proposed regulatory
language may be obtained from the Board's Public Information
Office, 2020 L Street, Sacramento, CA 95814, (916) 322-2990. The
Board staff has compiled a record which includes all information
upon which the proposal is based. This material is avallable for
inspection upon request to the contact person identified
immediately below.

The ARB has determined that it is not feasible to draft the
regulations in plain English due to the technical nature of the
regulations. However, a plain English summary of the regulations

5



is available from the agency contact person named in this notice,
and is also presented above in this notice for the regulatory
action in the updated informative digest.

Further inquiries regarding this matter should.be directed to
Renee Kemena, Regulatory Strategy Section, Mobile Source Division,
at (916) 327-2938.

QQSIE_IQ_EHBLIQ_AQEHQIE5_AND_IQ_BH5INE5ﬁEﬁ_AHD_EEEﬁgﬂ&_AEEEQIED
The determinations of the Board's Executive Officer concerning the

costs or savings necessarily incurred in reasonable compliance
with the proposed regulations are presented below.

The Executive Officer has determined that the proposed regulatory
action will not create costs or savings, as defined in Government
Code section 11346.5(a)(6), to any state agency or in federal funding
to the state, costs or mandate to any local agency or school district
whether or not reimbursable by the state pursuant to Part 7
(commencing with section 17500), Division 4, Title 2 of the
Government Code, or other nondiscretionary savings to local agencies.

The Executive Officer has also determined that adoption of the
proposed regulatory action will not have a significant adverse
economic impact on businesses, including the ability of California
businesses to compete with businesses in other states.

In accordance with Government Code section 11346.3, the Executive
Officer has determined that the proposed regulatory action will not
affect the creation or eliminationh of jobs within the State of
‘California, the creation of new business or elimination of existing
“businesses within California, or the expansion of businesses
currently doing business within California. An assessment of the
economic impacts of the proposed regulatory action can be found in
the Staff Report.

The Board's Executive Officer has also determined, pursuant to
Government Code section 11346.5 (a) (3)(B), that the proposed action
will not have an affect on small businesses because the changes will
not significantly affect their cost of doing business,

Finally, the Executive Officer has determined that there will be no,
or an insignificant, potential cost impact, as defined in Government
Code section 11346.5(a) (2), on private persons or businesses directly
affected resulting from the proposed action.

In addition, before taking final'act%on on the proposed regulatory
action, the Board must determine that no alternative considered by
the agency would be more effective in carrying out the purpose for
which the action is proposed or would be as effective and less
burdensome to affected private persons than the proposed action.

’
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SUBMITTAL OF COMMENTS

The public may present comments relating to this matter orally or in
writing. To be considered by the Board, written submissions must be
" addressed to and received by the Board Secretary, Air Resources.
Board, P. Q. Box 2815, Sacramento, CA 95812, no later than 12:00
_noon, July 26, '1995, or received by the Board Secretary at the
hearing. ‘ ' -

The Board requests but does not reguire that 20 copies of any written
statement be submitted and that all written statements be filed at
least 10 days prior to the hearing. The Board encourages members of
the public to bring to the attention of staff in advance of the
hearing any suggestions for modification of the proposed regulatory
action.

STATUTORY AUTHORITY AND HEARING PROCEDURES

This regulatory action is proposed under that authority granted in
Health and Safety Code sections 39515, 39600, 39601, 43006, 43013,
43018, 43103, and 43104, and Vehicle Code section 27156. This action
is proposed to implement,.interpret and make specific Health and
Safety Code sections 39002, 39003, 43000, 43004, 43006, 43008.6,

43013, 43018, 43100, 43101.5, 43102, 43103, 43104, 43106, and 43204,
and Vehicle Code section 27156. _ -

The public hearing will be conducted in accordahce with the _
california Administrative Procedure Act, Title 2, Dbivision 3, Part 1,
Chapter 3.5 (commencing with section 11340) of the Government Code.

Following the public hearing, the Board may adopt the regulatory
language as originally proposed, or with nonsubstantial or
grammatical modifications. The Board may also adopt the proposed
regulatory language with other modifications if the text as modified
is sufficiently related to the originally proposed text that the
public was adequately placed on notice that the regulatory language
as modified could result from the proposed regulatory action; in such
event the full regulatory text, with the modifications clearly
indicated, will be made available to the public, for written comment,
at least 15 days before it is adopted.  The public may request a copy
of the modified regulatory text from the Board's Public Information
Office, 2020 L Street, Sacramento, CA 95814, (916) 322-2990.

CALIFORNIA AIR RESOURCES BOARD

éoutive Officer

Date: May 30, 1995
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EXECUTIVE SUMMARY

The Air Resources Board (ARB) staff is prop051ng credit standards for
optional heavy-duty vehicle retrofits, and amendments to the procedures for
certifying vehicle retrofits. Vehicle retrofits can include conversions to
alternative fuel, -or the addition of emission control hardware.

Vehicle retrofits can reduce emissions. If the retrofit reduces
emissions beyond what is -required under federai or state laws, the resu1t1ng
~emission reductions could generate emission reduction credits. To be
eligible for credit, a retrofitted vehicle or engine kit would have to be
certified to a low-emission standard. There are already Tow-emission
standards for 1ight- and medium-duty vehicles, but not for heavy-duty
vehicles. This proposal would create credit standards for engines used in
heavy-duty vehicles as proposed Section 1956.9, Title 13, of the California
Code of Regulations (CCR). The proposed credit standards are similar to ‘
gredat standards the Board adopted in June 1993 for heavy-duty transat

uses.

Improper vehicle retrofits can actually increase emissions. The ARB
‘requires retrofit kit manufacturers to certify their kits and demonstrate
that they will not increase emissions. There were some prob]ems with
excessive emissions under the earlier retrofit certification procedures.
Although retrofitted vehicles passed initial emissions testing, surveillance

 testing showed that some retrofitted vehicles were not achieving in-use .

compilance with app]1cab1e standards

In 1994 the ARB began phas1ng in more rigorous cert1f1cat1on
procedures. These certification procedures, which apply to 1994 and
‘subsequent model-year retrofits, require durability testing, and put more
responsibility on the retrofit kit manufacturer and installer. This
proposal would require all retrofits for credit to certify under these 1994
and later retrofit procedures. This proposal would also add some provisions
to those procedures to prevent any significant increase in emissions from
retrofits for credit.

The phase-in of the 1994 and later retrofit procedures has not gone as
smoothly as expected. In fact, retrofit kit manufacturers were unable to
complete durability testing to certify any kits under the new procedures by
the end of 1994. To address manufacturer’s concerns, the ARB staff proposes
regulatory changes to the 1994 and subsequent retrofit procedures. These
regulatory changes include:

a}) extending the phase-in schedule of the 1994 and later retrofit
procedures,

b) allowing manufacturers until the end of the next calendar year to
certify each year’s retrofit systems, and

c) allowing an alternative inspection plan for high- vo]ume retrofit
~installations, such as fleet conversions.



Very few retrofit kits for heavy-duty vehicles or the heavier medium-
duty vehicles have been certified, under any retrofit certification
procedures. These vehicles were originally certified on an éngine
dynamometer. This proposal includes an alternate test plan for these
vehicles. The alternate test plan would allow the manufacturers to compliete
durability testing after certification, and includes further changes to the
durability testing provisions. These changes should encourage the retrofit
of heavy-duty vehicles, and -those medium-duty vehicles certified on an
engine dynamometer.

This proposal would also make minor changes to the earlier retrofit
certification procedures that are being phased-out. The proposed changes
- reflect the new schedule and the high-volume inspection allowance.

The proposed changes are expected to provide flexibility to industry in
meeting air quality requirements through the use of emission credits
trading. They are also expected to facilitate retrofit kit certification
and make more kits available to the public for installation.
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e - I. INTRODUCTION AND BACKGROUND

A. Introduction

_ The Air Resources Board (ARB or Board) staff is proposing credit.
standards for heavy-duty vehicle retrofits. - Vehicle retrofits can include
~ _ alternative fuel vehicle conversions, and the addition of emission control
hardware. .The proposed credit standards for heavy-duty vehicle retrofits
-aredneeded to qualify the vehicles for mobile source emission reduction
credits. - : : '

The staff is also proposing amendments to the retrofit certification
procedures. The amendments are applicable to 1ight-, medium-, and heavy-
duty vehicles. The proposed amendments would affect three separate retrofit
certification procedures.. The main changes are to the retrofit -

- certification procedures for 1994 and subsequent model year vehicles. A -
major portion of this report deals with those changes. Minor changes are
proposed to two earlier sets of retrofit certification procedures. The
minor changes, mainly housekeeping items, are discussed in this report as
"related regulatory changes.” -

The changes to the 1994 and subsequent model year retrofit
certification procedures relate to either: '

a) mobile source emission reduction credits, or
b) facilitating certification.. :

B. Background on the ARB’s Motor Vehicle Program

In California, mobile sources account for about 60 percent of all
ozone-forming emissions and for over 90 percent of all carbon monoxide (CO)
emissions. The ARB has, and continues to develop and implement, a
comprehensive motor vehicle emissions control program. The ARB’s on-road
motor vehicle program includes stringent certification and emissions
standards for new vehicles, as well as other motor vehicle programs such as
in-use compliance, inspection and maintenance, emissions warranties, and
clean fuel regulations. These programs are projected to decrease reactive
organic gas (ROG) emissions by 80 percent and oxides of nitrogen (NOx)
emissions by 40 percent over the period 1990 to 2010. Similar programs are
being implemented for off-road vehicles and engines. :

Motor vehicle retrofits can reduce emissions. However, improper
retrofits have been shown to increase emissions. Retrofit certification
procedures are designed to prevent any significant increase in emissions.

C. Background on Mobile Source Credit Programs

Mobile source emission reduction credits can be created when reductions
in emissions from cars, buses, or other mobile sources exceed the reductions
required by federal, state, and local laws. Mobile source emission
reduction programs are voluntary and they allow industry flexibility in
obtaining required emission reductions.



Mobile source emission reduction credits can be used:

a) to delay compliance with prohibitory rules, .

b) to offset emissions from temporary sources,

c) as alternatives to transportation control measures,
d) to improve air quality, and

e) as an alternative to industrial source controls.

Districts have the authority and- responsibility for implementing mobile
source credit programs. The districts are not required te have emission
credit programs. Many districts have had stationary source emission credit
programs in place for a number of years. However, mobile source emission
credit programs are relatively recent, and only a few districts have
developed programs,

Emission reduction credits are usually traded -- a reduction in
emissions from one source is used to allow an increase in emissions from
another source. Because credit programs are generally pollution trading
mechanisms, they do not necessarily benefit air quality. Some districts
res$rve a portion of each emission reduction credit trade to benefit air
quality. ' -

D. Background on Retrofit Procedures

1. Historical perspective

Regulations regarding the retrofit of vehicles to use alternative fuels
were first adopted in the 1970s. Most retrofits were vehicle conversions to
use liquefied petroleum gas (LPG). In 1983, a regulation specific to

‘conversions to alcohol or alcohol/gasoline blends was added. Over the past

few years there has been a trend toward more conversions to compressed
natural gas (CNG). :

The estimated composition of the 1992 retrofit fleet is given below in
Table 1. Most conversions since 1992 have been natural gas conversions.
There were about 5,000 conversions in 1993, and fewer than 3,000 in 1994.

TABLE 1
1992 Retrofit Fleet
Fuel | Number of Vehicles
LPG 8,000 LDV
24,000 MDYV .
48,000 HDV
80,000 TOTAL
CNG 300 - 400 TOTAL

Source: ARB, 1992
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2. Problems with the earlier retrofit certification procedures

. The early, fuel-specific retrofit regulations were developed for a
fledgling retrofit industry. They did not require durability testing,
warranties, in-use testing, or installation inspections. In addition, since
conversion systems were certified for each vehicle category, the kit.
manufac¥¥rer could test 3 or 4 vehicles and certify kits applicable to the
entire fleet. S

_ In practice, the early regulations did not ensure that emissions would

remain at or below pre-conversion levels. Surveillance testing of vehicles
.- converted to use gaseous fuels indicated that those vehicles were not
achieving in-use compliance with appiicable emission standards. This
appeared to be due to poor installation and insufficient durability of the
retrofit systems. Thus, the Board adopted more rigorous retrofit :
certification procedures to be phased-in from 1994 through 1996, and
required inspections of all retrofit instaliations.

3. Adoption of the 1994+ retrofit certification procedures

On May 14, 1692, the "California Certification and Installation
Procedures for Retrofit Systems for Motor Vehicles Certified for 1994 and
Subsequent Model Years" were approved by the Board, and foliowing a required
administrative review, were adopted on March 11, 1993. This new regulation
strengthened the procedures for approving alternative fuel retrofit systems,.
beginning with the 1994 model year. The "California Certification and
Installation Procedures for Retrofit Systems for Motor Vehicles Certified
. for.1994 and Subsequent Model Years" will be referred to as the "1994+
retrofit procedures.” The 1994+ retrofit procedures with proposed revisions
are Attachment A of this document. :

4. The earlier procedures

When the Board adopted the 1994+ retrofit procedures, the Board alsc
made some minor changes to the earlier retrofit certification procedures.
The earlier procedures were renamed, and provisions were added to require
inspection of all retrofit installations. The current titles of these
earlier model-year procedures are the "California Exhaust Emission Standards
and Test Procedures for Systems Designed to Convert Motor Vehicles Certified
for 1993 and Eariier Model Years to Use Liquefied Petroleum Gas or Natural
Gas Fuels", and 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." They
will be referred to as the "earlier procedures”, and are included with
proposed revisions as Attachments B and C to this report.

These earlier procedures are incorporated by reference in Section 2030
"Liquefied Petroleum Gas or Natural Gas Retrofit Systems" and Section 2031
"Alcohol or Alcohol/Gasoline Fuels Retrofit Systems", Article 5, Title 13 of
the California Code of Regulations (CCR). Section 2030 and Section 2031,
with minor proposed revisions, are included as Attachment D.



5. Relation of the 1994+ procedures to the earlier procedures

The earlier procedures are still in effect. However, they are .
essentially being phased-out., Each year, the retrofit kit manufacturers are
required to certify more of their new model year kits under the 1994+
retrofit procedures. According to current requirements, all kits for 1996
model year vehicles would have to be certified under the 1994+ retrofit
_ procedures.

Retrofit. kits- for older -(pre-1994 medel -year) vehicles can still be
certified under the earlier retrofit procedures, even after 1996. However,
vehicles are typically retrofitted when nearly new to obtain the biggest
benefit from the conversion. Thus, the market for these kits is expected to
diminish quickly. .

E. Statutory Authority

Several state statutes provide the Board’s authority regarding motor
vehicle retrofit systems. Health and Safety Code section 43018(a) is a
general directive for the motor vehicle program. Health and Safety 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. Section 43018(c) provides that in carrying out
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 under Health and Safety Code section 43018(c), the ARB is
further directed to consider methods for reducing emissions specifically
from heavy-duty diesel motor vehicles. Health and Safety Code sections
43701 (b) and (c) provide that the 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 vehicle
retrofits do not increase emissions. Section 27156 provides that no person
shall advertise, sell, or install any device or system intended for use
with, or as part of, any required motor vehicle pollution control system
which modifies its original design or performance. Vehicle Code section
27156 further authorizes the Air Resources Board to allow a device or system
to be sold only if it satisfies either of the following conditions:

a) the device or system does not reduce the effectiveness of any
required emission control device; or

b) the modified vehicle complies with the applicable emission
standards for the model year in which it was produced.

Health and Safety Code section 43004 provides that the exhaust emission
standards applicable to gasoline-powered motor vehicles shall also apply to
gasoline- or diesel-powered vehicles converted to use fuels other than the
“fuel for which the vehicle was originally certified. Health and Safety Code
section 43006 authorizes the Board to adopt test procedures for certifying
alternative fuel retrofit systems.



I _PROPOSED HEAVY-DUTY VEHICLE CREDIT STANDARDS |

1. Introduction

Vehicle owners can reduce emissions by retrofitting their vehicles’
engines. To generate mobile source emission reduction credits, a ,
retrofitted vehicle’s engine must be certified to a credit standard for at
least one pollutant. The ARB-staff is-proposing new credit standards for
heavy-duty vehicle retrofits. Adoption of this proposal would add the
credit standards as a new subsection of the motor vehicle standards:
Section 1956.9 of Title 13, "Optional Exhaust Emission Standards for
Retrofitted Heavy-Duty Engines."” The proposed Section 1956.9 is contained
in Attachment E. . : , ‘

2. FExisting and proposed credit standards -

The Tier 1 and Low-Emission Vehicle (LEV) standards are the existing
credit. standards for 1ight- and medium-duty vehicles. In June 1993, the
Board adopted credit standards for new heavy-duty transit bus engines.
Credit standards for heavy-duty vehicle retrofits do not currently _
- exist. The credit standards proposed here for heavy-duty vehicles retrofits
were developed through discussions and workshops with industry and.
d;stgicgs, and are similar to the new heavy-duty transit bus engine
standards.

3. Pollutants eligible for credits

NOx is the primary pollutant of interest when considering heavy-duty
engine emission credit generation. Heavy-duty diesel trucks and urban buses
emit significantly more NOx on a per-vehicle basis than any other category ~
of .motor vehicle in California. However, reductions in other pollutants are
also possible. Older diesel engine emission levels for particulate matter
{PM} are well above what could be achieved with current technology.
Reductions in CO emissions and hydrocarbon {HC) emissions are also possible.
Thug,theavy-duty diesel engines would be eligible for NOx, PM, CO, and HC
credit.

Heavy-duty gasoline enginés can emit significant amounts of CO and HC
that may be reduced with proper modifications. Reductions in NOx emissions
are also possible. Heavy-duty gasoline engines could generate emission -
reduction credits for NOx, CO, and HC, but not PM. Emissions of PM from
gasoline engines are very small, and therefore would not considered eligible
for emission reduction credits.

4. Calculation of credits

The difference in emission standards before a vehicle is retrofitted
(the "ceiling" standard) and after (the "credit" standard) would determine
the credit amount. Both dual-fuel vehicle retrofits and conventional fuel
vehicle retrofits could generate credit. Credit standards would start at
Jeast 25 percent below the applicable ceiling standard. Additional credit
standards would range from this level down to 0.0 in fixed increments. The
size of the fixed increment would vary for different pollutanits (see
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examples and discussion of tables 2 through 5 following this subsection).
This multi-tier approach would allow the vehicle operator to have
flexibility in selecting an appropriate engine conversion option. The
credit standard chosen would have to be prominently displayed on the vehicle
emission control Tabel.

Emission standards for heavy-duty vehicles are measured in grams per
brake_horsepower-hour (g/bhp-hr). In contrast, light- and medium-duty
vehicle emissions-are measured -in grams per-mile. A grams per mile emission
factor is necessary to calculate the emission reduction credit. Thus,
heavy-duty vehicle emission rates need to be converted to a grams per mile
basis. The applicant would submit a justified conversion factor which would
be subject to district approval. The ARB staff is available to assist the
districts in reviewing conversion factors.

5. Example credit standardg '

An example of the allowable NOx conversion credit standards for a 1987
model year diesel-fueled truck or bus is given in Table 2. The ceiling
standard is 6.0 g/bhp-hr, and the first credit standard would be 25 percent
below that level, at 4.5 g/bhp-hr. Additional credit standards would range
from 4.5 g/bhp-hr down to 0.0 g/bhp-hr in 0.5 gram increments. .

TABLE 2

1987 Model Year Heavy-Duty Diesel-Fueled Vehicle
NOx Retrofit Credit Certification Standards

* Ceiling Standard: 6.0 g/bhp-hr
Credit Standards:
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SimiTarly, the maximum PM credit standard would be 25 percent below the
applicable ceiling standard, rounded to the nearest lower 0.05 g/bhp-hr
increment and decreasing to zero in 0.05 g/bhp-hr increments. Finally, CO
credit standards would start 25 percent below the applicable ceiling
standard, rounded to the nearest lower 5 g/bhp-hr increment, decreasing in
5.0 g/bhp-hr increments. Example credit standards for these pollutants are
ﬁresented in Tables 3, 4 and 5. The examples in Tables 3 and 4 are for

eavy-duty vehicles over 14,000 pounds gross vehicle -weight rating (GVWR).
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1987 Model Year Heavy-Duty Diesel-Fueled Vehicle PM
- Retrofit Credit Certification Standards
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TABLE 5

1987 Model Year Heavy-Duty Gasoline-Fueled Vehicle CO
Retrofit Credit Certification Standards
(Over 14,000 1bs. GVWR)

Applicable Standard: 37.1 g/bhp-hr
Credit Standards: 25.0



6. Basis for setting heavy-duty credit standards

Manufacturers certify new vehicles or engines to discrete emission
levels as opposed to continuous emission levels. Discrete emission
standards were chosen for the heavy-duty credit standards to be consistent
with new engine standards. New engine manufacturers also allow a margin of
safety between the certification level and what the engines really emit to
account for engine deterioration over time, variability between engines, and
other factors. The first credit level was set at least 25 percent below the
ceiling standard to ensure that a real, significant emission reduction is
achieved, as opposed to just decreasing the manufacturer’s margin of safety.

ITI. CURRENT REQUIREMENTS OF THE 1994+ RETROFIT PROCEDURES
A. Introduction

The 1994 and later model year retrofit procedures prescribe the
procedures for installation and certification of motor vehicle retrofit
systems. The retrofit procedures contain provisions to ensure that there
will be no increase in emissions from motor vehicle retrofits. To certify a.
retrofit kit for use with an engine family, the kit manufacturer must
demonstrate that the modified engine can meet emission standards at teast as
stringent as the original certification standards. .

Emissions tend to_increase over time as the engine and emission control
systems deteriorate. The retrofit kit manufacturer must conduct durability
or bench testing to show that the retrofitted engine will continue to meet

- the required emission standard over the engine’s useful 1ife. The retrofit

manufacturer must supply technical information including an owner’s manual,
detailed descriptions of the system and its parts, and installation and
maintenance procedures, as well as tune-up specifications.

In certifying a retrofit kit, the kit manufacturer assumes some of the
original eguipment manufacturer’s responsibility for meeting emission
standards over the useful life of the engine. The ARB’s Executive Officer
may order retrofit kit manufacturers to conduct in-use testing of some of
their retrofit systems. If the average emissions of the tested vehicles,
even after proper tune-ups, exceed the certification standards, the retrofit
kit may be subject to recall. In addition, the kit manufacturer is reguired
to warrant the parts of the retrofit kit. In-use testing, recall, and parts
warranty are requirements for both the original equipment manufacturer and
the retrofit kit manufacturer.

The retrofit kit installer is alsoc subject to certain requirements
under the retrofit procedures. The installer must follow the retrofit kit
manufacturer’s instaliation procedures. The installer must certify each
installation at a BAR Referee Smog Check Station, and report each
installation to the retrofit kit manufacturer. The installer must also
warrant the installation.



B. Miscellaneous Requirements
| 1. Aggl1cab1l1t1

The current retrofit procedures app1y to a]ternat1ve fuel retrof1ts for
light-, medium-, and heavy-duty vehicles for 1994 and subsequent model - -

years. The specifications may, as an option, be used to certify 1993 and
ear11er model year veh1c]es _ :

. Phase-in and durab111tv test1nq schedu1es

Manufacturers are currently required to cert1fy 15 percent of 1994, 55
percent of 1995, and 100 percent of 1996 and subsequent model year engine
family retrofit systems under the retrofit procedures. The remaining
retrofit systems may be certified under the earlier retrofit procedures.
Durability. test1ng must be comp]eted by the end of the applicable calendar
year _ _

3. General reagirements

_ The general requirements specify that a retrofitted vehicle must retain

- driveability. The kit manufacturer must maintain the function of the on-

- board diagnostic (GBD; system, and may make modifications as needed to the

OBD system to do so. The modifications must be specified as part of the

retrofit kit. The retrofit kit installer can adjust only the idie speed and

_ thrott1e position contro]s Any other adjustment would be considered
ampering. S : : : _

4. BAR certificate of cdmg1iance

The retrofit procedures call for each retrofitted vehicle to be
1nspected at a BAR Referee Station between the time of retrofit hardware
installation and the time the vehicie is turned over to the operator. The
BAR wo:]d issue a certificate of compliance for each vehicle that passes
inspection.

C. Vehicie Categories

The retrofit procedures define three categories of vehicles.
Category I contains passenger cars, light-duty trucks, and medium-duty
trucks originally certified on a chassis dynamometer. Category II consists
of vehicles less than 14,000 pounds GVWR which were originally certified on
an engine dynamometer. Category III consists of vehicles rated at 14,001.
pounds or greater GVWR. Test procedures for each of these vehicle
categories are discussed below.

The number of vehicles in Category II-is decreasing. Currently,
Category II consists of light heavy-duty vehicles originally certified using
the United States Environmental Protection Agency (U.S. EPA) engine
dynamometer procedure. Beginning with the 1995 model year, many of these
vehicles will be subject to chassis dynamometer-based new vehicle emission
standards. These vehicles will be subject to the Category I requirements.

- However, some vehicles, such as those with diesel engines or an incomplete
chassis, may remain in Category II.
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D. Test Procedures

New motor vehicles must certify to emission standards given in Title
13, sections 1950 through 1977. To ensure there is no increase in
emissions, retrofitted vehicles must certify to standards at least as
stringent as the original engine certification standard. Vehicle emission
levels tend to increase over time with wear on the engine and emission
control system. Retrofit kit manufacturers must perform durability or bench
testing to demonstrate that the retrofitted engine can meet the
certification standards as the vehicle ages. The test procedures reference
the emission standards for certifying Category I, II, or III retrofitted
vehicles. The test procedures also specify how the retrofit kit
manufacturer must obtain the data needed to certify the retrofit device or
system.

If the emissions tests, and durability or bench test data, show
acceptable results, the ARB’s Executive Officer is authorized to certify the
retrofit kit. Manufacturers may apply to be allowed to use test data from
one model year for subsequent model years (carry-over), or to use data from
one engine family for other engine families (carry-across). Such
applications must include proper supporting engineering analysis.

1. Cateqgory I test procedures

The Category I vehicle test procedures are very similar to those that
the Board has adopted for new vehicle certification, except that durability
testing requirements are not as extensive. Vehicles of 1994 and subsequent
model years in the passenger car, light-duty truck, and medium-duty vehicle
classes are subject to five different categories of emission standards.
These are the Tier 1 standards, and the four low-emission vehicle (LEV)
standards: transitional low-emission (TLEV), low-emission vehicle (LEV),
ultra-Tow-emission vehicle (ULEV), and zero-emission (ZEV). Retrofit system
manufacturers must certify their systems to standards at least as stringent
as those to which the engine family was originally certified. This ensures
that the installation of retrofit systems does not reduce the effectiveness
of the emission control system or cause a violation of the applicable
emission standards.

The test procedures require retrofitted dual-fuel vehicles to be
certified on both fuels. Dual-fuel vehicles, while operating on gasoline,
are required to certify to a standard no more than one tier above the -
standard to which they certify when o?erating on clean fuel. For example, a
retrofitted LPG and gasoline dual-fuel passenger car certified to the LEV
standard on LPG must be certified to the TLEV standard on gasoline,

2. Category II test procedures

_ Category II includes vehicles 14,000 pounds GVWR and under with engines
that were certified according to the U.S. EPA transient engine test _
procedure. Generally, these are vehicles that use diesel engines, which are
also used in heavier class trucks, and thus have been certified based on
engine dynamometer testing. The retrofit procedures allow these vehicles to
be certified using less-expensive chassis dynamometer testing. :
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3. Cateqory III test procedures

New engine certification requirements for Category III vehicies
(heavier than 14,000 pounds GVWR) require U.S. EPA transient engine
dynamometer tests. - The applicant has two options for certifying retrofit
systems. The applicant can compare emissions measured after installation of
the retrofit system against those of an unmodified vehicle over an 8-mode
" steady-state chassis test cycle. Under the other option, the applicant can
submit.an alternative test plan,-provided that the applicant can demonstrate
~ that there will not be an increase in emissions from the engine famiiies for

which certification is sought. Testing would begin after the Executive '
Officer approves the test plan. :

E. .Retrufit Kit Manufacturer Responsibilities
1. Vehicle useful 1ife )

The useful life, for durability testing and in-use recall purposes, is
100,000 miles for passenger cars and light-duty trucks, 120,000 miles for
medium-duty vehicles, and 180,000 miles for heavy-duty vehicles. During the
~vehicle’s useful life, the retrofit kit manufacturer is responsible for the

proper functioning of emissions-related equipment. This means that the '
retrofit kit manufacturer is subject to the recall testing provisions up to
the point that the odometer reads 100,000 miles, 120,000 miles, or 180,000
-miles, whichever is appropriate. The ARB staff realizes that some vehicles
are driven farther than these defined mileages. Although vehicles are
- subject to inspection and maintenance requirements for as long as they are
on the road, the ARB does not enforce emission standards once a vehicle
exceeds the useful Tife mileage.

2. Recall testing

The Executive Officer can call for up to 20 percent per year of a
manufacturers’ certified engine family conversions to be subject to in-use
testing. Vehicles are tested by the original kit certification procedure,
and the retrofit kit manufacturer must pay for testing. If average test
emissions exceed applicable standards, then a recall or other corrective
action can be required.

3. warrahties

The retrofit kit manufacturer and the retrofit kit installer have
specific responsibilities for warranty of the retrofit. The manufacturer °
must warrant the kit to be free from defects for 50,000 miles or 3 years
from installation. The manufacturer also warrants that kit parts costing
more than $300 (adjusted for the consumer price index} will be free from
defects for 7 years or 70,000 miles from installation. The retrofit kit
installer must warrant for three years or 50,000 miles from installation
that the kit is properly certified for the particular application, and is
correctly installed. The installer must pay the vehicle operator for
damages if the kit is improperly installed or tampered.

The manufacturer and installer are fesponsib]e during the entire
warranty period, even if the vehicle is past the end of its useful life.
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IV. PROPOSED REVISIONS TO THE 1994+ RETROFIT PROCEDURES
A. Introduction

The proposed changes to the 1994+ retrofit procedures include general
revisions which would apply to any retrofit, changes specific to 1ight- and
medium-duty vehicle retrofits, and changes specific to heavy-duty vehicle
retrofits-for credit. The proposal would require all vehicles retrofitted
for credit to certify under the 1994+ retrofit procedures. Even 1993 and
earlier mode? year vehicles retrofitted for credit would have to follow the
1994 and subsequent model year requirements.

The proposal also expands the retrofit procedures to include other
retrofits in addition to alternative fuel retrofits, and makes changes
required for recently developed mobile source emission reduction credit
programs. The proposal includes some strengthening and clarification of
emission standards to ensure that the retrofits for emission reduction
credits would not result in excess emissions.

B. General Revisions

The proposed general revisions to the regulation include changes to the
phase-in schedule, extension of the time to complete durability testing,
changes to the installation procedures, and modifications to make the
regulation applicable to credit-generating conventional fuel conversions.

1. Phase-in and durability testing schedules

The proposed changes would extend the phase-in schedule an extra year,
and give the manufacturers to the end of the next respective calendar year
to finish durability testing. Thus, manufacturers would have to certify 15
percent of 1994, 55 percent of 1995, 55 percent of 1996, and 100 percent of
1997 and subsequent model year vehicles under the 1994 and subsequent model-
year retrofit procedures. Also, manufacturers would have until the end of
1995 to finish durability testing for 1994 model year kits, until the end of
1896 for 1995 model year kits, and so forth.

2. Allow alternative inspection plan for high-volume installatjons

To accelerate certification for high-volume installations of the same
type of kit, such as a fleet conversion, the ARB staff proposes a regulatory
change to allow the use of an alternative inspection plan. The installer
would need to obtain ARB approval to-use the alternative inspection plan.
The first ten installations would need to be inspected at a BAR referee
station and obtain a certificate of compliance. After the first ten
vehicles, every tenth vehicle would also need to be inspected by the BAR.
The remaining vehicles would be inspected by the installer. The ARB is
entitled to require random inspections of any instaliation. -

This proposed revision would not affect any of the ARB’s other in-use
enforcement programs. These include Smog Checks, which are currentiy
required on all light-, medium-, and heavy-duty vehicles, except diesels;
and the ARB’s roadside inspection program for heavy-duty diesel vehicles.
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3. Addition of conventional fuel retrofits for credit

The proposed changes would expand the retrofit procedures to apply to
-conventional fuel retrofits for credit, in addition to alternative fuel
retrofits. This change would allow the addition of aftermarket control
sys%emi, such -as particulate traps for diesel engines, or catalytic
controls. : : :

4. Additional manufacturer requirements

Retrofit kit manufacturers would need to provide the name(s) and
jocation(s) of assembly line{s), fabrication facility(ies)}, and test
facility(ies), where the retrofit kit is manufactured and tested. In
addition, the Executive Officer of the ARB could require an ARB-approved
engineering analysis of any retrofit device that is certified to.a Tow-
emission vehicle standard. : . '

5. _OEH exemption

~ Original equipment manufacturers (OEMs) certifying retrofit hardware
that upgrades one of the OEM’s old engines to the identical configuration of
‘a newer engine can submit the newer engine certification test data for the
retrofit application. The OEM would be exempt from further emission test
data requirements, as well as in-use testing requirements. As the OEM is
already subject to emissions testing and in-use testing for the new engines,
additional reguirements would be duplicative. :

6. .RemoVe eight mode chassis dynamometer_ test

At the time the 1994 and later model year retrofit procedures were
adopted, the Society of Automotive Engineers (SAE) was planning on
developing an eight mode steady-state chassis dynamometer test. Therefore,
that test was specified for. heavy-duty vehicle certification testing.
Because SAE did not develop an.eight mode chassis dynamometer test
procedure, the proposed change would remove that reference from ihe
regulation. The manufacturer would still be required to submit a test plan
for approval. The manufacturers would 1ikely use the original engine
dynamometer certification test procedure.

7. Carry-over and carry-across test reference

The criteria for evaluating carry-over and carry-across are referenced -
in the 1994 and later model year retrofit certification procedures. The
proposed change updates the reference to cite the correct paragraph.

C. Revisions Specific to Light- and Medium-Duty Vehicle Retrofit for Credit_
These revisions apply to vehicles in Category I and Category II of the
1994+ retrofit procedures. Category I consists of 1ight- and medium-duty
vehicles certified on a chassis dynamometer. Category II consists of
medium-duty vehicles originally certified on an engine dynamometer.
The 1994+ retrofit procedures require all retrofitted vehicles to
certify to emission standards that are at least as stringent as the original
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engine certification standards. The 1994+ retrofit procedures also contain
provisions to allow 1ight- and medium-duty retrofitted vehicles to certify
to levels Tower than the original engine certification standards: the low-
emission vehicle standards. The low-emission vehicle standards were adopted
?g the ARB in September 1990, and are contained in Section 1960.1 of Title

Light- and medium-duty vehicles retrofitted to meet low-emission
vehicle standards .could be eligible -for mobile source emission reduction
credit., The difference in emission certification standards before and after
a vehicle is retrofitted would determine the credit amount.

1. Tier 1 Standard

The first proposed- change would allow light- and medium-duty vehicles
to certify to Tier 1 standards. Tier 1 is the primary certification
standard for 1993 and subsequent model year 1ight- and medium-duty vehicles.
It is not a Tow-emission standard. Currentiy, the 1994+ retrofit procedures
alTow certification only to Tow-emission standards. ‘

This amendment would allow older vehicles to certify to the Tier 1
standard and generate emission reduction credit. The emission control label
would have to prominently display the title "Tier 1 Vehicle."

2. Dual-fuel systems

The second proposed change would apply to dual-fuel vehicles
retrofitted for credit. These vehicles would have to certify to a standard
noe more than one tier above the standard they certify to when operating on
clean fuel. This would prevent the retrofit kit manufacturer from
optimizing the system for one fuel exclusively, to the detriment of the

performance on the other fuel.

. Because there are Tikely to be times when the vehicle would be operated
on the "dirtier” of the two fuels, this requirement should result in a net
air quality benefit. Vehicle emissions, and therefore potential emission
reduction credits, would depend on the amount of time the vehicle operates
on each of the fuels. If the emission standards are similar for both fuels,
it should be easier for the districts to arrange reasonable enforcement
requirements. _ :

3. Category IT testing

Chassis dynamometer testing is currently specified for emissions
testing of vehicles in Category II. Under the proposed requirement,
Category II vehicle retrofits for credit would have to use a transient
engine emissions test, which is the original engine certification test.
Using the same emissions test would make it easier to compare emissions
levels, and ensure that there is no increase.

D. Revisions Specific to Heavy-Duty Vehicle Retrofit for Credit
New heavy-duty engines are certified to mandatory emission standatds.
These standards specify the maximum amount of pollutants that an engine is
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permittéd to emit. For some specific bo]]utants and model years, heavy-duty
engines had no original engine certification level. In other cases, the
original certification level would not be appropriate as a ceiling standard.

The proposed changes, discussed below, would define ceiling standards
for those cases where the original certification level is missing or.
inappropriate. These proposed changes would prevent a significant increase
- in the emissions of any pollutant, and provide ceiling standards from which
- to calculate creditable decreases. :

1. Formaldehvde standard

Some engines, such as gasoline engines, have negligible formaldehyde
emission levels. It is not practical to require ihat retrofits of those
engines be held to an increase in formaldehyde emissions of 10 percent or
less, because very small. amounts of formaldehyde could cause a violation.
Therefore, a more appropriate restriction is that formaldehyde emissions
from any 1993 and earlier model year converted engines should remain at or
below the standards applicable to the 1993 model year. Engines from the

1994 or later model year must meet the formaldehyde standard for that model
_year. . : - y
2. PM standard .

Because there were no heavy-duty diesel PM standards before the 1987
model year, the proposed ceiling standard for converied engines of earlier
model years is the 1987 model year PM standard of 0.6 g/bhp-hr. . :

3. {0 and HC standards for diesel engines

Some engine types emit certain pollutants at significantly lower levels
than the applicable emission standard. The primary example of this is the.
case of CO emissions from diesel engines. The current CO standard for
heavy-duty diesel engines is 15.5 g/bhp-hr while typical diesel emission
rates for CO are as low as 2.0 to 3.0 g/bhp-hr. For cases such as this, the
proposed ceiling standard is the original emission certification value for
that engine, instead of the engine certification standard. Another example
is that of HC emissions from diesel engines, which generally are a small
percentage of the applicable standard. For HC credit calculations based on
conversions of such engines, the proposed ceiling standard is also the
.original emission certification value. :

4. Apportioning combined HC + NOx standard

Some engines were originally certified to a combined HC plus NOx
standard rather than to a separate HC standard and a separate NOx standard.
In these cases, the proposed individual ceiling standards for each of these
pollutants are based on the combined certification standard as pro-rated by
the original emission certification values of each pollutant, as shown on
the certification Executive Order. Table 6 provides an exampie of this
determination process. If the original emission certification levels are
not available, the HC and NOx standards would be pro-rated by the HC and NOx
values of the next later model year with separate HC and NOx standards.
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TABLE 6
Example HC+NOx Ceiling Standard Determination

HC + NOx std. 6.0 g/bhp-hr
HC certification value 0.5

NOx certification value 5.3

HC + NOx certification value 5.8

HC portion of value 8.6 %

NOx portion of value 91.3 %

HC ceiling std. ‘ 0.5 g/bhp-hr
NOx ceiling std. 5.5

5. Display credit standard

The heavy-duty vehicle credit standard would have to be displayed on
the vehicle emission control label.

E. A]ternate Test Procedure

1. . Backqround

An alternate test procedure is proposed for heavy-duty vehicles and
medium-duty vehicles in Category II. These medium- and heavy-duty vehicles
were originaily certified on an engine dynamometer. Retrofits of heavy-duty
vehicles must be certified on an engine dynamometer. As discussed earlier,
it is proposed that Category II vehicle retrofits for credit be certified on
an engine dynamometer. :

_ Engine dynamometer testing is expensive -- an order of magnitude more
costly than the chassis dynamometer testing required for light-duty vehicles
and most medium-duty vehicles. With design, testing, and other expenses,
the cost of developing a heavy-duty vehicle retrofit kit can run from
$100,000 to $300,000,

While the cost of developing heavy-duty vehicle retrofit kits is high,
the potential air quality benefits are also high. These vehicles account
for about 30 Bercent of mobile source NOx emissions, and more than 80
percent of mobile source exhaust particulate emissions.

The ARB recognizes the importance of controlling emissions from these
heavy-duty and medium-duty vehicles. The 1994 State Implementation Plan
contains a number of planned control measures to reduce emissions from
heavy- and medium-duty vehicles.

2. New retrofit technology

SIP measures would cut emissions of NOx from new diesel engines to a
2.0 g/bhp-hr level over the next decade. The SIP contains a measure to
encourage the early introduction of these lower-emission engines.
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Convers1on of new heavy- and medium-duty vehicles to alternative fuels is
~part of the SIP measure M4, for the early introduction of 2.0 g/bhp-hr NOx
engines. Retrofit techno]ogy is available now that may be able to meet that
emission level over the useful Tife of the vehicle.

- 3.' Retrofit of older engines

While the new diesel engines on the road today are cieaner, older
diesel.vehicles will still contribute significantly to emissions. Thus,
there is currently a window of opportunity to gain significant reductions
from retrofits of these vehicles. Retrofit of older heavy-duty and vehicle
. engines is part of SIP measure M5, for alternative NOx reductions from
heavy-duty diesel vehicles.

4, - Scarcity of heavier engine retrofits

Very few heavy-duty or Category II medium-duty vehic]eé have been
retrofitted.. This is probably due to a number of factors, inciuding:

- a) the cost of engine'dynamometéf testing and kit development -

oo
1Ly

b) the higher.coét of the actua1.kits comparéd to tHe']ight-duty
_ c)” | the longer time to do durab111ty test1ng for the useful life of
CT the vehicle, -and -

d) alternative fue] infrastructure concerns, particﬁ1ar]y for heavy-
duty vehicles which typically have a greater range than light-
duty fleet vehicles.

5. Probosed requirements

The alternate test procedure should encourage the retrofit of heavy-
duty vehicles and those medium-duty vehicies in Category II. Currently, the
1994+ retrofit certification procedures require manufacturers to do
durability testing for the useful l1ife of the vehicle, and to complete the
durability testing befeore certification is granted. The alternate test
procedure would allow manufacturers of retrofit kits for heavy-duty vehicles
and Category II medium-duty vehicles to certify their kits, put retrof1tted
vehicles on the road, and then complete durability testing.

To use the a]ternative test procedure, the manufacturer would have to
submit derived deterioration factors, and a plan for completing durability
testing. The ARB will work with the manufacturers to suggest a?propriate
deterioration factors. Next the retrofit system would be installed, and
emissions tested on an engine dynamometer. The emissions would be projected
to the end of the useful 1ife of the vehicle, using the manufacturer derived
deterioration factors. Those projected emissions must meet the
certification standards for the OEM engine when it Was new.

" Following certification, the manufacturer would have to complete

durability testing. The 1994+ retrofit procedure requires durability
testing for the useful life of the vehicle. The useful Tife is 180,000
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miles for heavy-duty vehicles, and 120,000 miles for medium-duty vehicles.

Under the proposed alternate test procedure, the retrofit kit manufacturer

would ‘propose an appropriate durability test period as part of the proposed
test plan. Staff believes that a shorter durability test period may be

- appropriate for Category II and Category III vehicles. These vehicles,

qarticu1ar1y the heavy-duty vehicles, tygica]]y are very stable and show -
ittle deterioration ‘in comparison with light-duty vehicles. The durability

‘test plan-must be reviewed and approved by the Executive Officer.

The results of the durability testing would be used to project
emissions to the useful 1ife of the vehicle. The deteriorated emissions
based on the durability testing would have to be below the OEM engine
certification level. 1If durability testing shows that the retrof;tted
engine does not meet the certification standard, or would not meet the
certification standard at the end of the vehicle’s useful life, the retrofit
k;t Eanufacturer would be responsible for recaliing the vehicles and fixing
the kits.

If the retrofit kit manufacturer has done upfront durability testing,
for example as part of a joint OEM and retrofit kit manufacturer project,
they may also use the alternate test plan. Since durability testing would
already be completed, no further testing would be necessary after o
certification. Use of the alternative test plan, in this case, would allow
the manufacturer greater flexibility with respect to durability testing and
the emissions certification level.  The manufacturer would have to show that
deteriorated useful life emissions would meet the applicable emission
standards for the engine’s model year and fuel type.

V.  RELATED REGULATORY CHANGES

Several related regulatory changes are needed in addition to the .
proposed credits standards and the proposed changes to the 1994+ retrofit
procedures. These are minor changes to other regulations that reference the
title and phase-in schedule of the retrofit procedure.

The 1993 and earlier model-year retrofit procedures, and Sections 2030
and 2031 of Article 5, Chapter 1, Division 3, Title 13, of the California
Code of Regulations, reference the 1994+ retrofit procedures and the phase-
in schedule. They would need to reflect the proposed title change and

- phase-in schedule change. The proposed changes are shown in Attachments B,

C, and D. .

The earlier retrofit procedures require that every retrofit
installation be inspected at a BAR referee station. The proposed changes
would allow the use of an alternative inspection plan for high-volume
installations of the same type of retrofit kit on engines of the same size.
This change would accelerate high-volume installations and ‘is consistent
with the proposed change to the 1994+ retrofit ?rocedures.- For the earlier
procedures, the alternative inspection plan would apply to engines of the
same size, rather than engines from the same engine family. Under the 1993
and earlier retrofit procedures, kits are not certified by engine family.
The proposed changes are shown in Attachments B and C.
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VI. _REGULATORY ALTERNATIVES AND POTENTIAL IMPACTS
A. Regulatory Altermatives '

Aiternatives considered by the staff ranged from no changes to the
existing retrofit procedures, to identical requirements for credit-
generating retrofits and other retrofits, to even more stringent : S
requirements than those proposed here. The staff believes that the general
- changes proposed are necessary to add-specificity and clarity to the
existing requirements, and to ensure that there would be no increase in
emissions as a resuit of vehicle retrofit. '

The more stringent specifications for retrofits-for-credit are
appropriate in light of their intended use to allow the introduction of
other sources of emissions. '

Alternatives considered for the proposed alternative test plan for
heavy-duty and Category II vehicles included: no change to the existing.
requirement; and extending the alternative test plan to light-duty vehicles
and other medium-duty vehicles. With no change in the current provisions,
retrofit of these vehicles would likely continue at a very low rate. The
potential air quality benefits from increased retrofits could not be
realized. Retrofitting vehicles represents an established, commercially .
proven way of increasing the fleet of alternatively-fueled vehicles and
promoting the development of an alternative fuel infrastructure, and as a
potential source of low-emission vehicles. : '

Staff believes extending the alternative test plan option to light-duty .
and other medium-duty vehicles is not appropriate. The cost of emissions
testing and mileage accumulation for those }ight-duty and medium-duty
vehicles is currently less than for heavy-duty vehicles. The current number
of light- and medium-duty vehicle retrofits is substantially higher than the
number of heavy-duty retrefits.” And finally, staff believes that past
problems with excess emissions from some 1ight- and medium-duty vehicles
maﬁg ;t inappropriate to extend the alternative testing plan to those
vehicles. '

The staff believes the proposed amendments are preferable to the
alternatives, as they are sufficiently stringent to give reasonable
assurance of in-use compliance with applicable emission standards, while
allowing enough flexibility to industry to meet those standards. No
alternative considered by the ARB staff would be more effective in carrying
out the purpose for which the amendments and standards are proposed, or
wou1g bg as effective and less burdensome than the proposed amendments and
standards.

B. Potential Air Quality Impacts

The proposed adoption of heavy-duty vehicle retrofit credit standards,
and many of the proposed changes to the 1994+ retrofit procedures relate to
credit programs. Any emission reductions generated as credits are expected
to be used as replacements for emission reductions that would otherwise be
required. Therefore, the proposed credit-related changes are expected to be

'flg-



neutral in terms of air quality benefits. There might be a slight air
quality benefit if districts require a "discount factor" in calculating
offset credits.

Other proposed changes to the retrofit certification procedures address
the concerns of the retrofit kit manufacturers. They would:

a) extend the phase-in of the 1994+ retrofit procedures,

b; allew manufacturers more -fime to -complete durability testing, and

c a];og insta]lers to use an alternative installation inspection
schedule.

These changes could have a minor, negative impact on air quality.
They would allow a higher percentage of retrofit kits to certify under the
earlier procedures during the 1995 and 1996 phase-in period. If the kits
certified under the earlier procedures do not perform as well as kits
certified under the 1994+ procedures, there could be a slight increase in
emissions. In addition, under the proposed alternative installation
inspection schedule, there is more potential for improper installation.
This is expected to be mitigated by the response of the retrofit kit
manufacturers to random inspections by the ARB. The ARB staff believes the
potential minor negative impact on air quality is outweighed by the
potential economic benefits.

The final proposed change is the alternative test plan for heavy-duty
vehicles, and those medium-duty vehicles originally certified on an engine
dynamometer. Because the alternate test plan would allow those vehicies on
the road before durability testing is complete, there is a potential for an
increase in emissions. Any increase would be temporary, however, as the
retrofitted vehicles must complete the durability testing and are subject to
recall for excessive emissions.

There is_a potential air quality benefit as a result of the alternative
test plan. Alternative fuel and other vehicle retrofits can decrease
emissions from preconversion levels. These potential air quality benefits
would vary greatly, depending on the number of vehicles retrofitted, type of
retrofit, the availability of alternative fuel facilities, pre- and post-
conversion emissions, and vehicle usage. Because of the uncertainty,
particularly in the number of vehicles that might be retrofitted under these
provisions, the potential air quality benefits -are not estimated. _However,
staff believes the potential air quality benefits outweigh the potential
increase in emissions. '

C. Greenhouse Gas Emissions and Evaporative Emissions

There is increasing concern today about the environmental effects of
greenhouse gases, primarily carbon dioxide (C0,) and methane (CH,)
emissions. Alternative fuel retrofits have thg potential to chaﬂge
greenhouse gas emissions and evaporative emissions. Possible sources of
greenhouse gases from vehicle retrofits include €0, and unburned CH, _
emissions in the engine exhaust, and CH evaporatiae emissions from the
vehicle and from alternative fuel distrQbution systems. An analysis of

~greenhouse gas emissions and evaporative emissions from alternative fuel bus

retrofits is presented in Attachment F.
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The analysis indicates that there would be no net increase in
greenhouse gas exhaust emissions or evaporative emissions from alternative
fuel bus retrofits. A similar conclusion would be expected for other
vehicle retrofits. In addition, the proposed changes would allow no
increase in evaporative emissions from retrofits for credit. Finally, any
changes in fuel distribution emissions are expected to be negligible
relative to vehicle exhaust emissions. Therefore, these preposed changes
are not expected to increase greenhouse gas emissions significantly.

D. Cost of Vehicle Retrofits
Vehicle retrofits are coptional. Therefore, there are no mandated costs
to vehicle operators. Depending on the ages and types of vehicles involved,

the fleet size, the fuel used, and the type of retrofit conducted, the cost
and the amount of emission reductions would vary widely. :

'The'typica1 cost range for retrofitting vehicles is given below in

Table 7. These estimates are based on discussions with alternative fuel

suppliers and retrofit kit manufacturers.. These cosis are for the vehicle
conversion. They do not include vehicle operating costs, financial
incentives for. alternative fuel conversions, or the capital or operating
costs for alternative fuel infrastructure. Refueling infrastructure adds
substantially to the costs of a retrofit. Owners of large vehicle fleets

 may find it cost-effective to install their own refueling facilities.

Owners of smaller vehicle fleets may find access to other refueling

"~ facitities.

TABLE 7
Typical Cost Range for Vehicle Retrofits

Light-duty vehicles $2,000 - $4,000
Medium-duty vehicles $3,000 - $7,000

Heavy-duty vehicles $8,000 - $15,000+

Preliminary cost evaluations indicate that the capital_and operating
costs of retrofitting existing heavy-duty engines and vehicles to Tow- -
emission configurations can be high. Operators of certain heavy-duty
vehicles may find it attractive, because of circumstances such as the
availability of an alternative fuel terminal, the type of service that the
vehicles are engaged in, or the availability of financial incentives, to
retrofit their vehicles to obtain mobile source emission reduction credits.

E. Cost of the Proposed Revisions
Since retrofitting for credit is optional, businésses would -presumably
only participate if it were financially advantageous. The changes proposed

to facilitate durability testing, retrofit kit certification, and
installation inspection, as well as the alternative test plan for heavy-duty
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vehicles and Category II vehicles, are expected to slightly reduce the cost
to retrofit kit manufacturers and installers,

F. Cost to State Agencies

The retrofit of motor vehicles for credit is optional. Therefore, the
proposed regutatory amendments would not create costs to any state agency,

. local agency, or school district. To the extent that such credits could be

sold, the proeposed changes could create savings.
G. Potential Economic Impacts

The ARB staff has evaluated the potential economic impact on California
businesses of the proposed adoption of heavy-duty vehicle credit standards,
and the proposed amendments to the retrofit certification procedures. The
businesses that may be affected include manufacturers and installers of
retrofit systems, and businesses operating commercial retrofit vehicle
fleets. An amendment to Section 11346.53 of the Government Code requires
that, in proposing to adopt or amend any administrative regulation, state
agencies shall assess not only the potential for adverse economic impacts on
California business enterprises and individuals, but also the ability of
California businesses to compete with businesses in other states. Also, a
new section to the Government Code (Section 11346.54) requires state
agencies to assess the potential impact of their regulations on California
Jobs and on business expansion, elimination, or creation.

The proposed adoption of heavy-duty vehicle retrofit credit standards,
and many of. the changes to the 1994+ retrofit procedures relate to credit
programs. Those proposed changes would allow heavy-duty vehicle retrofits
to generate mobile source emission reduction credits. The proposed use of
the Tier 1 standard would expand the opportunities for light- and medium-
duty vehicle credits. _

_ Participation in credit programs is voluntary. Therefore, no
noticeable economic impact is expected from the adoption of the proposed
credit-related changes. Any minor economic impact is expected to be
positive, since mobile-source credit programs allow businesses the
flexibility to choose the most cost-effective way to meet emission reduction
requirements.

Other proposed changes to the retrofit certification procedures address
the concerns of the retrofit kit manufacturers. They would:

a) extend the phase-in of the 1994+ retrofit procedurés,

b; allow manufacturers more time to complete durability testing, and

c a];og ;nsta11ers to use an alternative installation inspection
schedule.

These proposed regulatory changes would have no noticeable economic
impact on California businesses. In fact, the proposed changes would
slightly reduce the cost of durability testing during the 1995 and 1996
phase-in period. The proposed changes would also reduce the cost of
installation inspections for high-volume conversions.
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The proposed alternative test plan for heavy-duty vehicles and Category
I1 vehicles would slightly decrease the cost of certifying retrofit kits for
those vehicles. While kit manufacturers would still have to do the same
 number of transient engine tests, less engine aging would be required in
most cases. Since the manufacturers could begin selling kits before they
complete durability testing, they would see a return on development costs
sooner. However, manufacturers might need to spend more on kit development
up-front to ensure that their kits would not need to be recalled Tater.
Because their are very few manufacturers producing kits for these heavier
engines, and because the initial investment is significant, only a gradual
increase in the number of these retrofits would be expected. Overall, no

- noticeable economic impact is expected from adoption of the proposed

alternative test plan. Any minor economic impact is expected to be
positive, o

_ Adoption of the proposed credit standards and the proposed regulatory
~ amendments would have no noticeable impact on the profitability of
California businesses as a whole. Therefore, the ARB staff expects no
significant change in employment; business creation, elimination, or’
expansion; or in business competitiveness.

. L H. Issues

1. Expense of retrofit cértificgtibn';

Retrofit kit manufacturers and installers have commented that
certification under the 1994+ procedures is expensive. Most of the expense
of retrofit certification is the cost of durability testing. Durability
test data carry-over to subsequent model years, and carry-across to similar
engine families are allowed under the 1994+ retrofit certification
procedures. The ARB staff has clarified the conditions under which carry-
over and carry-across are allowed. Carry-over and carry-across to similar
engine families are allowed based on similarities in the engine design,
weight category, engine displacement, fuel metering system, and catalytic
converter design and location.

The ARB staff has also clarified the procedures for applying DFs,
derived from durability testing of conventional-fuel stock vehicle testing,
to alternative fuel or other retrofits. The retrofit kit manufacturer must
demonstrate that the conventional fuel DFs are equal -to or greater than the
DFs from the actual mileage accumulation of a retrofitted vehicle. This
demonstration can be done for a "worst-case" vehicle and applied to other
vehicles from similar engine families.

These clarifications should help retrofit kit manufacturers take
advantage of durability test data carry-over/carry-across, and the use of
conventional fuel DFs. Therefore, the clarifications should decrease the
cost of certification.

2. Time to complete durability testing

Retrofit kit manufacturers have also expressed concern about the length
of time it takes to complete durability testing. With the phase-in of the
new retrofit certification procedures, 1994 was the first year that
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manufacturers were required to do durability testing. Manufacturers were
unable to complete durability testing under the new procedures by the end of
1994, A regulatory change that is part of this proposal would give
manufacturers until the end of the following calendar year to complete
durability testing. For example, manufacturers would have until the end of
1995 to complete durability testing for their 1994 model year retrofit kits.

3. Model availability

Retrofit kit manufacturers and installers have commented that due to
the expense of the new retrofit certification process, they are no longer
able to certify a wide variety of systems. Under the 1993 and earlier
procedures, kit manufacturers could do emissions testing on 3 or 4
retrofitted vehicles and certify an entire fleet of vehicles. The 1994+
vetrofit certification procedures require durability testing for each engine
family. Therefore, retrofit kit manufacturers are certifying fewer models
than they did in the past.

The clarification of the durability testing carry-over/carry-across and
the use of conventional fuel DFs should facilitate the certification process
and make it less expensive. This should make it easier for retrofit kit
manufacturers to certify more engines from similar engine families.

However, it is likely that retrofit kit manufacturers will be certifying
fewer systems than they have in the past. Some of the largest retrofit kit
manufacturers have told us that by analyzing their customer demand, they can
cover about 80 percent of their market base with a handful of certified
systems. The ARB also supports the retrofit kit manufacturers in their
efforts to inform fleet owners about retrofit kit availability before the
fleet owners make vehicle purchasing decisions.

4. Installation _inspection

Retrofit kit instaliers and manufacturers have expressed concerns with
the BAR installation inspection process. The BAR has instituted a number of
changes over the past year. With training, the time required to inspect
retrofit installations has decreased to about half an hour. The BAR has
allotted four slots per day at each BAR referee station for retrofit
installation inspections. The BAR will also work with large volume
installers to locate a BAR inspector on-site. Business at BAR referee
stations has decreased this year, and scheduling installation inspections
appears to no longer be a concern. Finally, as part of this report, the ARB
staff is proposing an alternative installation inspection schedule for high-
volume conversions. These changes should all facilitate installation
inspection,. '

5. Self-certification

Some retrofit kit manufacturers have asked to be allowed to self-
certify their retrofit kits. They argue that retrofit kit manufacturers
have become much more sophisticated since the ARB’s retrofitted vehicle
emissions testing. The larger manufacturers have asked to be exempted on
the basis of their expertise. The smalier manufacturers have asked to be
exempted to encourage the growth of small businesses.
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The ARB staff recognizes the improvements in retrofit kits in the past
few years. The ARB also has outreach programs to assist small businesses
and facilitate their environmental compliance. However, the ARB staff
cannot ensure proper protection of air quality under self-certification
programs. Therefore, the ARB staff does not recommend self- cert1f1cat1on.
The changes just discussed address the problems that lead retrofit kit
‘manufacturers to propose self-certification.

_VII. CONCLUSION

The proposed revisions to the installation and certification procedures
for motor vehicle retrofits would enable the implementation of the mobile’
source emission reduction credits programs. They would ensure that there is
no significant increase in emissions from-vehicles retrofitted for credit,
and atlow conventional-fuel vehicles to be retrofitted for credit. In
addition, this proposal would create low-emission certification standards
for optional retrof1ts for heavy-duty vehicles for credit.

- The proposed changes to the certification procedures would facilitate
the certification and installation process, make more kits available to the
public, and speed up fleet conversions. The proposed alternative test plan
should facilitate certification of retrofit kits for heavy-duty vehicles and
‘those medium-duty vehicles originally certified on an engine dynamometer.
The proposed changes should encourage the retrofit of those veh1c1es and
increase the potential for air- qua]zty benef1ts .

Adopt1on of these prov1s1ons wou]d provide f]ex1b111ty to. 1ndustry in
meeting air quality regulations by allowing participation in credit
programs, and by facilitating certification/conversion process, while
safeguarding air quality through the additional requirements.

-25-



REFERENCES
Air Resources Board (ARB). March 27, 1992. Staff Report: Adoption of

Amendments to the Certification and Compliance Test Procedures fo

Aiternative Fuel Retrofit Systems for Motor Vehicles. '

-26-



ATTACHMENT A

'PROPOSED AMENDMENTS TO THE
_CALIFORNIA CERTIFICATION AND INSTALLATION PROCEDURES |
‘FOR ALTERNATIVE FUEL RETROFIT SYSTEMS FOR MOTOR VEHICLES
- CERTIFIED FOR 1994 AND SUBSEQUENT MODEL YEARS






PROPOSED

State of California
AIR RESOURCES BOARD

CALTFORNIA 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
o FIED F U CREDIT =

Note: Changes to the text originally adopted March 11, 1993 are
indicated by strike-out (deletion) and underline (addition).

Adopted March 11, 1993
ended: XXxXxx



 TABLE OF CONTENTS

APPLICABILITY .+ » o v v v e e o

DEFINITIONS . . . . . . o .o\ ... T
- GENERAL REQUIREMENTS ;'. e e e e e . .o

(a) Product Specifications . . . . . . . . . . ... .

(b) Emission Control Labels . . . . .';_;', C e e e e e

(c) Owner's Manuals . . . .. ...... e e e e e

(d)--Manufacturer'Recordkeeping‘Requirement'. e e e e e

(e)..Instal1er Recordkeep1ng Requ1rement .. ..... ..

. REQUEST FOR CERTIFICATION . . . . .'. R T

TEST PROCEDURES . . « « .« ™ v v vt v v e it e a e

{a) Description of Vehicle Categories . . . . ... ...

(b) Test Procedures for Vehicles in Category I . . .

(c) Test Procedures for Vehicles in Category II Not Being
Certified for Credit-Generation Purposes . . . . . . .

(d} Test Procedures for Vehicles in Category IIT Not Be1ng
Certified for Credit-Generation Purposes . . . . . .

(e) Test Procedures for Vehicles in Category II Certified
for Emission Reduction Credits- . . . . . . . . . ..

(f) Test Procedures for Vehicles in Category III Certified
for Emission Reduction Credits . . . . . . . . .

(g) Alternate Test Procedure for Vehicles in Category II or

‘ Category III Not Being Certified for Credit Generation
Purposes . . . . . . . . L . 0 0 i s e e e e e e e e

(h) Alternate Test Procedure for Vehicles in Category II or
Category III Certified for Credit Generation . . . . .

APPROVAL . . . . . . . . . . o v o v o o . e e e e e

{a) Issuance of Executive Orders . . . .. . . . . . . . .

(b) Carry-Over and Carry-Across . . . . .. . ... e

Page

A-1

A-2

A-10
A-11
A-12

A-13



INSTALLATION REQUIREMENTS . . .

IN-USE ENFORCEMENT TEST REQUIREMENTS . . . . . . . . . . . .

WARRANTY REQUIREMENTS . . . . .

----------

(a) Requirements of Manufacturers . . . . . . .. .. . . .

(b) Extended Warranty Reﬁuirements. e e e .

(c) Requirements of Installers

-------------

Page
A-15
A-17

A-19

A-19
A-19
A-20



(a)

California Certification and Installation Procedures
for Alternative Fuel Retrofit Systems for Motor Vehicles
Certified for 1994 and Subsequent Model Years
d for all el Year Motor Vehicle Retrofit Systems

Lertified for Emissio duction Credit

. APPLICABILITY

"Certification and Installation Procedures for'Alternétive Fuel
Retrofit Systems for Motor Vehicles Certified for 1994 and

-Subsequent Model Years and Retrofit Procedures for Emission X

 Reduction Credit for al] Model Years" ("these Procedures") apply to

(b)

alternative fuel retrofit systems designed for installation on .
gasoline- or diesel-fueled light-, medium-, and heavy-duty motor
vehicles for 1994 and subsequent model years., and alternative fuel
and conventional fuel retrofit svstems for emission reduction
redlts for all mode] years

)nly the oced res sh 1 d to certifv a retrofit system_

for the purpose of generating gm1ss1on reduct1on credits. Fach
retrofii e all engine famil
5 5 0 i issi duction credits

regardiess of mod : ed

'Lgl Only these Procedures shall be used to cerfify a retrofit system

for instaliation 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 19987 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 19966 model year engine
family systems and 1993 and prior model year engine family systems,
except as prov1ded in paragraph 1.(b)_and 1.(e) The percentages
be i ro ber of retrofit system

ert1f1ed and shall be met pri o the end of the next respective
calendar year.
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£b} :

{e) A retrofit system manufacturer.may as an option use these
Procedures to certify non-credit generat ing alterrative 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. -

te}

{f) A certification for an alternative fuel retrofit svstem 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 430065. A certification for
retrofit equipment utilizing any fuel. issued pursuant teo these
requlations, andshall alsshave the effect of an exemption issued
pursuant to Vehicle Code Sections #27156 and 38395.

DEFINITIONS

"Alternative fuel" refers to liquefied petroteum gas, natural gas,
alcohol and alcohol/gascline fuels.

An "alternative fuel retrofit system" oF Yretrefit 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 aiternative fuel. Such systems can be

"Convent ional fuel" means gasolipe or diesel fuel,
Mﬂﬂﬂ@ﬂw&ﬂmﬁﬂﬂ_&trdfit system" is a retrofit

opera
lusivel the fuel I hich t} ine famil iginall
- certified, .

u d.i n D - 2 ) r ‘v ed .

“Driveability" of a vehicle refers to the smooth delivery of power, as
demanded by the driver. Typical causes of driveability degradation are
rough idling, misfiring, surging, hesitation, or insufficient power.
Conversion from gasoline to gaseous fuels usually entails a Toss of
volumetric efficiency, resulting in some power Toss. Normal power loss

-shall not be considered to be driveability degradation.

ilizes both an

élternatjye fuel and a conventional fuel without further hardware
changeover reguired. .

“Installer” refers to a person who installs alternative fuel or credit-
generating conventional fuel retrofit systems on motor vehicles.




of it stem" js a ka f igniti mission contro d
‘engine .components t a adifi removed added durin ’
‘process of modifying an endine 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 fue1 or credit-generating -

conventional fuel retrofit system for sale in California and requests
or is granted the Executive Order certifying the alternative fue] or
credit-generating conventional fuel retrofit system.

"Tier 1" refers to th-gmjggjgn standards applicable to 1995 and - _
subsequent mode] year 1ight-duty vehicles. not considered as TLEV's
ULEY'S or LEV'S, and as described in Section 1960.1. Title 13,

if ia Code of atio

- For purposes of these Procedures "useful 1ife" 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 m11e useful life
requ1rements will beg1n )

 GENERAL REQUIREMENTS
-(a)'Praduct Specifications:

- In addition to all other standards or requirements imposed, the
fo]low1ng general requ1rements shall apply to all alternative 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 lockoff 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.

(i1) The driveability 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 driveability of a retrofitted
vehicle is acceptable, the Executive Officer may require that
an independent laboratory evaluate driveability. The Executive
Officer's determination that driveability must be evaluated
shall be based on an engineering evaluation of the retrofit
system described in the application for certification or on
reports or observations that retrofit systems similar in design
to the system for which certification is sought have caused
driveability 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 (CBD) system pursuant to Section 1968 or 1968.1,
Title 13, California Code of Regulations (CCR}, the proper
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function of the on-board diagnostic system shall not be

© impaired as a result of the installation and operation of the
alternative fuel it- ing i 1
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). A1l 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. :

(iv) With the exception of idle speed control and throttie 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-genera in

conventiopal 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 iabel 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.

(ii) The supplemental label shald elearly state that the vehicle has
been equipped with an alterratvie fuel reterfit system designed
to allew it te eperate en a fuel other than gaseline or diesels
ard shall identify the fuel{s> which the vehicle is designed teo
use- Tke labeishall 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

- -du vehicle, t label will
114 i d a ined in Sectio
56.9 itle 13 j i of ulations. . The label

shall also 1ist 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. 1In
addition, the label shall show the installer's name, address,
and telephone number; the date on which the retrofit system was
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installed; and the mileage (retrofitted vehicle odometer
'reading) and date at which the retrofit system warranty expires.
It is not necessary for emission control labels installed with

retrofil systems to be machine readable The supplemental label

f : all clearly sta

t t i i Wi alterpnative fu
i i i rate o u

_ the fuel{s) t

vehi i esi

- (iii) The retrofit system manufacturer shall provide a vacuum hose -~ -
i routing diagram for each alternative fuel retrofit system sold.
and for any other retrofit fhat includes changes to the vacuum
hose routing. The vacuum hose routing diagram shall be placed
uriderhood in a permanent manner at a visible and accessible

~ location and shall show mod1f1cat1ons to the or1g1na1 vacuum
system.

{c) Owner's Manuals:

‘Each retrof1t system 1nsta1]ed sha11 1nc1ude an owner's manua!
“containing at least the f011ow1ﬂg information:

(i) a brief descr1pt1on of the retrofit system, including major
components and their theory of operat1on,

_(ii) the correct refue11ng procedure for alternative fuel retrof1ts,

(iii) a 1isting 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;

(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) Manufacturér Recordkeeping Reguirement:

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.
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(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.

REQUEST FOR CERTIFICATION

(a)

(b)

(c)

A request for certification of an alternative fuel or credit-

_ i i 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.

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."

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 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, er
[C] to convert an LEV into a ULEV, [D] to convert 1994 or

ier i i ier 1 Yehicles. or [E] to
convert heavy-dyty vehijcles for emission reduction credit. For

[E] include the credit standard(s) proposed for certificatijon
o . i issi d trofitted
Heavy-Duty Engines", as contained in Section 1956.9, Title 13,

California Code of Reguiations

(11) 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 perscnnel with the equipment to
inspect and test such vehicles at the applicant’s facility, if
requested by the Executive Officer.

v [l fi _ i ified credit- atio e

in writi e _name and
i i test
n tured and
tested. ' o

r fi ' i ified f redit- neration

describe the detajled operating theory of the retrofit x§§§m
hg§gd_gn_a;sgnLgg_ﬁslgntltls_gnd_ﬁnglnger1na principles. Final_

and orova o t

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 Vehicies" (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 1bs and not originally certified to a chassis
dynamometer-~based exhaust emission standard; and

I11. Vehicles with gross vehicle weight ratings greater than 14,000
1bs.

(b) Test Procedures for Vehicles in Category I:
For vehicles in Category I, the emission standards and 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™ also apply to the
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certification of alternative fuel it-generating conventji
fuel retrofit systems, with the following exceptions:

()

(i1)

(ii1)

(iv)

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

Py

designed. For credijt-generation, the applicable emission

r ard -
; i ifi f the el F
dual-fuel vehicles certified for credit. the certification

re e tj

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 model1 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 is required, a bench-test vehicle may
be substituted for a durability vehicle and 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.

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_

it- ratj 0 i el 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).

Vehicle mileage accumulation on a durability vehiclie 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.

Bench aging conducted in lieu of vehicle mileage accumulation
shall be conducted for a period of time such that the resuiting
detertioration of the retrofit system is equivalent to that .
which would occur during durability vehicle mileage
accumulation over a mileage equal to the useful 1ife of the
vehicle. ’ ' : '
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(v)

(vi)

(vii)

Vehicle m1ieage 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 fue] retrofit thevehicle shall be tested using the

alternative fuel. A dual-fuel retrofit system shall be
emission tested using each fuel that it is capable of operat1ng
an. 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 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 sha]l then be
emission tested tes

using the alternative fuel. A dual-fuel retrof1t 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 shail be reinstaliied on the bench-test vehiclie, and a
second emission test or series of tests shall be performed.

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 Tess 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.

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

(viii)

evaporative emissions, where applicable, shall be tested, us1ng
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.

The deteriorated emissions of emission-data vehicles shall be
calculated using the deterioration factors and constants found -

- _ A-9



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 ali emission-data vehicles shall meet the
applicable new vehicle useful life emission standards, as well

.as all .applicable emission 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:

Yehicles in Cate i ified for credit mav certif
under these provisions. or under the alterpate test procedures
=0 in 5(g)

For durability, bench-test and emission-data vehicles in Category
IT, 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{b} {e) for pre-1994 model year
vehicles, then the 10,000 mile 1imit 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 Mode! 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 Tife" 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 reguilated pollutants projected to 120,000 miles
shall not exceed 1.3 times the baseline emissions; and the
deteriorated evaporative emissions of regulated poliutants
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
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- or carried over to other engine families in Category II, the

- representative emission-data 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
shal] not exceed 1.10 times the vehicles’ base11ne rates.

(d) Test Procedures for Vehicles in Category III Not Be1nq Cert1f1gg_
for Credit- Generg_lgn_ﬁgngg§g§

wmmmmmﬁ_tﬁm@_
- given in 6(g).

Applicants requesting cert1f1cat1on for retrof1t systems for use in
Category III vehicles shall submit a test plan utilizing eight mede
ehassis dynamemeter testing, 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 and less than 105000 miles with the original fuel
system prior to emission testing. If the manufacturer cheoses %e
use the eptien as described in 1{b}_for pre-1994 medel year o
vehiciess then the 105000 mile 1imit shall net be appiiecable- A
‘test vehicle’'s engine and emission control system shall be eguipped
and calibrated as certified. The vehicle shail then be tested for
~ exhaust emissions using the eight mode chassis dynamemeter test asg
- 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 .
instailation of the retrofit system us1ng the eight mede chassis
dynamemeter test specified in the test plan.

£i)} Subjeet to the Executive Qfficeris appreoval of the applicami s
test plan prier to commencing testingy testing utilizing
procedures ether than the eight mede ehas&*s dynamemeter test
shall be aliewed-

(i4) 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.

(ii4) 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 C0O, 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.
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- The manufacturer's test plan shall specify the evaporative
- baseline emissions estimate and describe how this estimate was
derived. .

. (4viii) The Executive Officer may ailow carry-across of durability data
from certification bench testing of retrofit systems designed
for vehicles in Categories I or II to Category III retrofit
system applications, if the Executive Officer determines that
the carry-across durability data will adequately represent the
durability performance of. the retrofit system to be certified.

(iv) Applicants requesting certification for retrofit systems
designed to altow 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
appiicable peak smoke opacity standard shall be that set for
the model year for which certification is sought.

(vi) 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.

Lﬁlqlgii_ﬂggggdungs for Vehicles in Category IT Certified for Emission

used wi t 0 wi
(i) Certification for credit-generation purposes shall be conducted
on the retrofitted engine svstem, 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 familv when new.

issi n d the baseline rate
by more than a factor of 1.10. Baseline emissions for pre- and
post-retrofit comparjson purposes will be the certification

ion lev e original engipne famil
ertificatio except:
A b 1] fo icu atter M) emissions fo
jes ngi 0 emissi levels were not
t j i j fami ertificati

process shall be 0.6 gram/bhp-hr
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ethanol-ba
fuel shall be at or below the 1993 model year standard. -
Formaldehyde emissions from any 1994 or subsequent
model year engine operating on_methanol- or ethanol-
based fuel shall be at or below the formaldehyde .

gétﬁjfigé;jdn Maiuglfg[ ihg éng]ﬁe 3 model year.

[D] For engine families origina ally gch]f1gd Lg gomb1ged
HC and N tanda
i i _ = d e a
NOx portions. respectively., of the original emission
ertifi i f iginal emi sion
rtifi i ot ab] e HC

e .'“ h " tor

0 ifj i i io : ired nder 4 C

ted

The _procedures outlined i ar hs 5(d){i) through (v) shall be
used with the modifications listed in 5(e)(i) through 5{e}{iii}). -

Alternate Te r r i s . in Categor I or Category
III Not Being Certified for Credit Generation Purposes
manufactur a i om_du i1i testi
ond d i i w endai
certificati d jor f 1i ission leve sha
e t issi i of th e
ear i icer certif
SYS a d i i1d ata f durabi
test dat ilab actur all the
following grocedures'
(i) The retrof1t manufact ucgc shall submit derived
etericratio r est data that shows 1mi]ar

A-13



e a n The
owi onent
anufa er

glgg_;unmlt_g_;ggi_nlgn describing the procedures that will
be used to validate the

derived deter1orat1on factorg_
e ived deterio

iewed and appro
the E i 0Ffi
(ii) The retrofit system shall be installed on the test engine,
Cerfificati hall | lucted t} trofitt .

ed
sed to ti e

engine family when new. Deteriorated usefyl 1ife emissions
hg;gﬁ_gn_mgnuigcturer der1ved deter1orat1on factors shall
ion_standards.

1 —use or_on_an engine

ﬂmmmﬂ&mmmnmﬂmmwm_
Emlgglgng_zgiilng_gng]l be conducted on the aged retrof1t
I-h-e_ﬁﬂﬂlns_timjuh.en_cm._llet_eu_o_m_ed useful hfe

al t the

memmmmw_h_
ﬂnnllsﬁblﬂ_neu_ﬁnnlne_gmjss1on standards for that vehicle

) {iv} Vehicles in Category III must meet the requirements of
5(d) (111} 1 5(d)(1v): .

(h) Alternate Test Procedure for Vehicles in Category II or Category
L1 Certified Tor Crefit 6 tion Py

(i) The manufacturer shall also meet the requirements in
5(e)(1) and 5(e)(ii]

(ii) Deteriorated useful life emissions based on durabil ity
testing shall not exceed the original equipment
mﬂﬂ@iur_e.r_e_rmngﬂcbﬂmn_emssmns level bv more
thn a Iggtgt Qt 1.30, except for the poI]utant(s) for

wi ot exce
redit he icatio licatio
as required under 4(c)(j). The deteriorated evanorat1ve
emissijons, 1f any, nro1ected to the useful life, shall not
e

6.  APPROVAL
(a) Issuance of Executive Orders:
If, after reviewing the test data and other 1nformat1on submitted

by the retrofit system manufacturer, the Executive Officer
determines that the retrofit system meets the applicable emission
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7.

C(ii)

standards or the criteria of an approved test plan, as applicable,
an ‘Executive Order shall be issued certifying the retrofit system
for sale and installation on vehiclies 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 TLEY into a LEV or ULEV, er{C] converting a LEV
into a ULEV_or [D] for heavv-dutv credit conversiens, the
applicable credit standard{s).

(b)'Carry -Over and Carry-Across:

(i Q 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.

manufacturer also produces. may carry-across the newer |
engine family certification test data for the retrofit
k| i " 1 i arts on_the
: - > y P p—— as
: o ame design_an
ons i ine famii
- : - P g MmuS o b
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 the criteria contained in EPA
Advisory Circular 17F, which is incorporated herein by
reference., and paragraph 4.b=4 ¢.b of the "California
Exhaust Emission Standards and Test Procedures for 1988 and
Subsequent Model Passenger Cars, Light-Duty Trucks, and
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.

INSTALLATION REQUIREMENTS

{a) Prior to releasing a converted vehicle to the consumer, the

1nsta]1er of an alternative fuel or c¢credit- ggnerat]ng conventional
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fuel retrofit system shall submit the converted vehicle to a Bureau
of Automotive Repair Referee Smog Check Station for inspection and
testing i i .

(i) The installer of an alternative fuel] o edit-generat i
i 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) = icles

it stand i em j ified. The origina?l

certificate of compliance shall be submitted to the vehicle
owner upon the vehicle's release.

(i1) The installer of an alternative fuel dit- ati
j el 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

it i
conventional fuel retrofit system shall also meet the

requirements of paragraph 9(c).

{b) The retrofit system installer may request Air Resources Board
. gpatg!g] ¥Q use the g];g[ng;jyg_jngpggtjgn schedule for fleet

installer shall i i i i ro imilar
to a eay o

ine famili trofitted with t kit B F
. Automotive Repair Station as provided in 7 (a)(i) and 7 (a)(ii),
(i) If all i hic] . tificate of compliance. f

Automot ive Repair pursuant to 7 (a)(i) and 7 (a)(ii) . For the
aini i i i t ive j ecti

schedule that are not submifted to the Bureau of Automotive

Repair, the installer shall maintain & record of the vehicle's

d j j umber 's mo ear and make, t

engine size, the manufacturer and fuel type of the retrofit
j date of jnsta i d t issions categor 0
i e retrofi d syst is certified (j.e.. conventional

vehicle, TLEV, LEV, or ULEV). or for heavy-duty vehicles. the
credit standard to which the system is certifjed. The Air
Resources Board may require random inspection of any vehicles
subject to the alterpative inspection schedule.

ii 2 t ehi il to pass jnspection. t e
bject to i j

at _the Bureau of Automotive Repair. until an entire group_of -
10 passes o .
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8. IN-USE ENFORCEMENT TEST REQUIREMENTS .
(d) Manufacturers of alternative fuel or credit-generating conventionat

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: : - - o

(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.

(5) Lead content of fuel sample from the vehicle tahk 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
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manufacturer's specifications; and (6) perform maintenance if

- the vehicle is within 500 miles of scheduled maintenance

(iit)

(iv)

service.

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.

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

(v)

(vi)

(vii)

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
, ifj [ i ion, 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. i i i d

i ifi j i in-us orcel

! !- -]] 2 I [ !- !I . ! I

LgnuiLgmgnL§_gf_giLigLinhi_iLﬂl_indT@Lil;_Lgingsiixglx;_gxignt_

e oW

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 1.3_

except as provided in paragraphs 5{(e) and 5(f) for credit
generating systems. The applicabie 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 provided_in
paragraphs b(e) and 5(f) for credit generating systems.

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.

Following review of manufacturer in-use enforcement test data,

the Executive Officer may conduct confirmatory in-use
enforcement testing.
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(b)

ﬁ§§ELlh§Q__ﬂ_DﬂEﬁgEQRh_5lhl4_§h§llub__§HEJ§£l_LQnih§ new engine
Igm1lx_1n_ﬂ§s_ig5L1ng_Lggu1cgmgn1;_ign_ihg_gnglng_igmllxmgn_

whi i 1gina tifi such systems w
ot be_subj in- forcement testing requirements

of these Procedures.

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 "retrofxt system manufacturer "

9. HARRANTY REQUIREMENTS

(a)

(b)

Requirements of Hanufacturers

The manufacturer of an alternative fue] Qn'g:gd]t-gg é[gtjng

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 credif-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 vehicie
that is damaged due to a defect in the alternative fuel or credit-

generating conventional fuel retrofit system).

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
those parts identified in its application for certification as
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exceeding the cost 1imit 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 1imit shall be ‘calculated using the following
equat fon:

Cost Timit, = $300 X (CPI, ,/121.9)

where:
Cost limit_is the cost limit for the year in which the
alternativd fuel it- i entio fuel

retrofit system is to be certified.

n is the year in which the alternative fuel or credit-
generating conventional fue] retrofit system is to be

certified. .

CPI is the.annual average consumer price index for California
published by the United States Bureau of Labor Statistics.

(i1) The cost 1imit shall be revised annually by the Executive
. Officer. The highest cost metropolitan area in California
shall be identified by the Executive Officer.

(1#11) 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-qenerating
conventjonal 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
conventignal 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 instaliation. Installers of alternative
fuel or credjt-generating conventional fuel retrofit systems shaill
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 conyentional 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

A-20 .



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 incorrect installation
~ of the alternative fuel or it-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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Adopted: April 16, 1975
Amended: April 18, 1981
Amended: September 14, 1984
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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 authority for these Exhaust Emission Standards and Test Procedures is
found in Sections 43004 and 43006 of the California Health and Safety Code.
which contain.the following: _ :

43004. . "-~the standards applicable under this part for exhaust

emissions for gasoline-powered motor vehicles shall apply to motor

vehicles which have been modified or altered to use a fuel other than
- . gasoline or diesel."”

- 43006. “The state board may certify the fuel system of any motor
vehicie powered by a fuel other than gascline or diesel which meets
the standards specified by Section 43004 and adopt test procedures for
such certification." 2 _ '

1. - GENERAL APPLICABILITY

“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®
("these test procedures"™ or “"these procedures") are applicable to any
single- or dual-fuel motor vehicle conversion system using liquefied
petroleum gas (LPG) or natural gas (NG) in lieu of the original

gasoline or diesel fuel system for 1993 and eariier model year
emission-controlled vehicles used or registered in the State of
California.

A retrofit system manufacturer may apply these test procedures to
certify conversion systems for 1994, ard 1995, and 1996 mode 1 -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 conversion systems. and 45
percent of its total 1995 model-year systems._and 45 percent of its
total 1996 mode]-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.” The remaining percentage of each manufacturer's certified
1994, and 1995, and 1996 model-year engine family conversion systems
and all of 19967 and subsequent model-year engine family conversion
systems shall be certified according to "California Certification and
Instaliation Procedures for Alternative Fuel Retrofit Systems For
Motor Vehicles Certified For 1994 and Subsequent Model Years_and for

ode]-Yea S r missio
Reduction Credit." The percentages shall be determined from the total

number of conversion systems certified and shall be met prior to the
end of the applicable next respective calendar year. If the above

~ referenced 85 percent maximum is exceeded for 1994 or the above
referenced 45 percent maximum is exceeded for 1995_or 1996, the
Executive Officer shall rescind the Executive Order for those
conversion systems most recently certified which caused the
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percentages to be exceeded. These procedures shall not 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).__These procedures shall not be used
to certify retrofits for emission reduction credit.

DEFINITIONS

The definitions shall be the same as those in the applicable model
year California exhaust emission standards and test procedures for
passenger cars, light-duty trucks, and medium-duty vehicles.

A1l provisions of these procedures (except where specifically noted)
shall apply to single-fuel liquefied petroleum gas (LPG), single-fuel
natural gas (NG), AND DUAL-FUEL (LPG/gasoline or NG/gasoline)

GENERAL STANDARDS

(a) In addition to all other standards or requirements imposed, any
modification of a gasoline- or diesel-fueled motor vehicle to
allow the use of liquefied petroleum gas or natural gas as a
fuel:

(i) Shall not in its operation or function cause the emission
into the ambient air of any noxious or toxic substance
that is not emitted in the operation of such vehicle
without such modification, except as specifically
permitted by regulation; and

(ii) Shall not in its operation, function, or malfunction;
result in any unsafe condition endangering the motor
vehicle, it occupants, other persons, or property in close
proximity to the vehicle, in accordance with the safety

_ requirements specified for the original vehicle.

(b) In the case of & dual-fuel conversion, where the vehicle may run
on gasoline (or diesel) or a gaseous fuel, removal of originally
required emission control systems will not be permitted, These
provisions shall not apply to heated intake air systems or the
original air cleaner when replaced by an air cleaner compatible
with the LPG/NG carburetor.

NON-APPLICABLE REGULATIONS
A1l requirements in the referenced California exhaust emission
standards and test procedures for gasoline or diesel-powered vehicles

not directly related to exhaust emission test procedures shall not be
applicable to these procedures.
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5.

APPLICATION -FOR APPROVAL

a.

‘An application for approval 6f a modification to use LPG and NG

fuel in a gasoline- or diesel-powered engine may be made by any
engine, vehicle, or conversion equipment manufacturer.

An application shall be required for each model year even though

“the exhaust emission standards for approval of new veh1c1es may be
: the ‘same for consecutive model years. :

The app11cat1on sha11 be in writing, s1gnéd.by an authorized
representative of the manufacturer, and shall include the
following:

i.

i

fii.

iv.

" Identification and description of the vehicles in each

vehicle category and engine d1sp1acement ranges for wh1ch
approval is requested.

- There are three vehicle categories.

a) Passenger Cars (PC)

 -_b) Light-Duty Trucks (LDT) and Mediuh-Duty Vehicles-(MDV)

Y

¢} Heavy-Duty Vehicies {HDV) powered by Heavy-uuty tng1nes
(HDE)

A complete description and identification of the conversion:
system, including carburetor model number(s), carburetor:
configuration/calibration codes(s), vaporizer/regulator
model number(s), evidence of proper assembly of the fuel
tank and fuel lines, and the necessary modification to the
engine or vehicle.

A statement of recommended maintenance procedures, including
initial installation and initial tuning, and equipment
necessary to ensure that the vehicle and engine in operation
conform to the regulations. If the procedures are not
uniform, then the specific procedures for each difference
make and model shall be given. A description of the program
for training of personnel for such maintenance and
installation.

An agreement that upon the Executive Officer's request any
one or more of the test vehicles will be supplied to the Air
Resources Board (ARB) for such testing as it may require, or
(by mutual consent between the ARB and applicant) will be
made available at the manufacturer's facility for such
testing. Provided, that in the latter case, it is further
agreed that the instrumentation and equipment specified by
the ARB will be made available for testing operations. Any
testing conducted at a manufacturer's facility pursuant to
this subparagraph will be scheduled as promptly as possible.



V. An agreement that up to two test vehicles per vehicle
category will be made available to the ARB for testing for
such reasonable periods as may be required. These vehicles
shall be selected from time to time by the Executive Officer
and shall'be typical of production models avajlable for sale
to the public. They shall also be representative of the
engines and transmissions offered by the vehicle
manufacturers.

vi.  An agreement that the modifications made in the field will
be properly identified. "~To meet this requirement, the model
number shall be permanently marked on the carburetor. A
permanent label, to be affixed in the engine compartment
where it may be easily read, covering the following for the
specific installation, shall be furnished. The labél shall
set forth the following:

Manufacturer's name and address.

The California Air Resources Board certification number
~ identified as "CARB E.0. No. B-XX."

Spark timing.

Idle speed. _

Mixture adjustment (if used) including idle, cruise,

and/or full throttle together with the method. =

Diagrams for vacuum hose routing and electrical wiring

harness. ,

Carburetor, vaporizer/regulator model numbers, and

carburetor configuration/calibration codes.

~4 [+a] W N =

vii. For retrofit systems applicable to 1994, and 1995, and 199%6
model year vehicles, a complete listing of the engine
families for which the manufacturer's retrofit systems are
designed for installation. The number of a manufacturer's
1994, and 1995, and 1996 model-year engine family retrofit
systems certified according to these test procedures shall
be 1imited according to the phase-in schedule described in
the General Applicability section of these procedures.

d. An application may be made for certification to emission standards
or to typical baseline emission levels.



6. EMISSION STANDARDS ARD TEST PROCEDURES FOR PC, LDT:, MDY, AND HOE

(a)

(b)

For certification to emission standards, the appropriate model-
year exhaust emission standards to be used are the applicable
California new vehicle exhaust emission standards. Test '
procedures shall be the appiicable California new vehicle
certification test procedures for the model-year of the test
vehicle. Compliance is demonstrated by applying 2 deterioration
factor to both the cold and hot start emission test results to
project the emission levels to the end of the vehicle's useful
life and comparing the results with the emission standards.
These test results must meet the applicable emission standards.
A retest is permitted if the vehicle fails the first test. The -
assigned deterioration factor will be based on gassline-powered
or diesel-powered vehicle certification deterioraticn rates as
‘specified by the Executive Officer. In addition, dual-fuel
systems will require CYS5-75 tests using the original fuel with
the conversion system installed. This test result {with the.
certificatijon deterioration factor or, if not available, an

- assigned deterioration factor applied) fmust also mest the

appiicable emissions standards. ,

For certification to typical baseline emission levels, the
exhaust emission levels to be used are those from representative
vehicles in good operating condition selected by the Executive
Officer for testing. Test procedures shall be the applicable
California test procedures for the model-year of the vehicle.
Back-to-back tests must be conducted and a significant increase
in the emissions from the baseline.may be cause fer denial. In
order to improve data relijability, the manufacturer may elect to.
perform two back-to-back tests, in which case a sigaificant.
increase in the average emissions of the two cenversion system
tests over the average baseline test emissions may te cause for’

‘deniai. Test variability will be considered in establishing

significant increases in emissions. 1In addition, for dual-fuel
systems, a CYS-72 test using the original fuel with the
conversion system {s required. This test shall aisoc not
significantly increase emissions from the baseline level.

The test variability facters applicable for back-to-back tests
are 1.10 for HC and KOx and 1.15 for CO emissions. The
cenversion systam meets the compliance requirements when the
emission data from the tests with the conversion system
installed, are at or telow the emission levels of the baseline
emissions with the variability factors applied.
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(¢) For certification of conversion systems to be installed only on
heavy-duty engines, the appropriate model-year erhaust emission
standards and applicable (diesel or gasaline) exhaust emission
test procedures shall be used. However, approval of a conversion
system to be installed on PC or LDT/MOY shall automatically
qualify the system for use with heavy-duty engines with similar
o less sophisticated emission control systems without additional
testing.

(d) The durability of all systems will be determined by_an
engineering evaldation. For cause, and based on the engineering
evaluation, the Executive Officer may require durability tests.

SELECTIDH OF TEST VEHICLES FOR THE LIMITED FLEET

A maximum of two test vehicles may be required by the Executive Officer
for each vehicle category. One test vehicle can represent the worst
case and the other the most popular vehicle for which the conversion
system is applicable. The Air Resources Board will notify the applicant
in writing of the vehicles which can be used to demonstrate compliance.
In requesting emission tests, the Air Resources Board will consider
emission control system similarity over vehicle categories when
determining the test fleet size.

YEHICLE TESTING

To assure better test data utilization, each applicant shall obtain
prior approval in writing from the Executive Officer on the test
vehicle fleet. . - -

{a) Test Yehicles , v

(1) VYehicles Certifying to New Vehicle Exhaust Emission
Standards i : ‘

Each test vehicle shall be a California certified version
having been driven a minimum of 4,000 miles on gaseous
fuel. The vehicle mileage accumulation must be done by
driving the vehicle on the road following a route of
typical suburban type driving, or on a chassis dynamometer
utilizing the Automobile Manufacturer's Association (AMA)
mileage accumulation cycle. The applicant may request and
the Executive Qfficer may allow test vehicles with less
mileage if the applicant demonstrates emission stability,
Emission stability can be demonstrated by performing two
(2) consecutive CVS-75 emission tests with 500 miles of AMA
type driving between tests and showing no change in
emissions outside of test variability.
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. Each test vehicle must alsc be subjected tc a thorough

(i)

examination prior to any emissions test{s) to detect and
correct pessible defects and deviations from mqnufacturer 4

spec:f1catxons in emszIOns -related parts.

Testing may be performed at any independent laboratory
properly equippad to conduct the tests. The test vehicles’
shall be under the control of the laboratory for the entire
test period. Return of test vehicles to the applicant
during the test period may invalidate the test results.

The laboratory's report must be submitted directly to the
Executive Officer and contain al)] related information,
inciuding failed test data. Tests performed for research
and deveicpment purposes before the application is .
submitted need not be reported. The applicant may not edit
the laboratory report but may subm1t additional clarifying
comments or information.

Yehicles Certifying to Typical Emission Levels
Each test vehicle shall be a California certified version

having been driven a minimum of 4,000 miles on the original
certification fuel as required for new vehicle

certification. In the event that a manufacturer acquires a

vehicle with less than 4,000 miies, the vehicle mileage
must be brought to 4,000 miles by driving the vehicle on
the rocad following a route of typical suburban type
driving, or by accumulating mileage on a chassis
dynamometer utilizing the AMA mileage accumulation cycle.
The Executive Officer may allow test vehicles with less
mi]eage if the applicant demonstrates emission stability.
Emission stability can be demonstrated by performing two
(2) consecutive CYS-75 emission tests with 500 miles of AMA
type driving between tests and showing no change in
emissions outside of test variability.

Each test vehicle must also be subjected to a thorough
examination prior to the baseline test to detect and
corrgct possible defects and deviations from manufacturer’s
spgc1fication in emissions-related parts. The baseiine
emissions of the test vehicle should be typical for that
particular make and model-year. Typical vehicle emissions
will be determined by using the vehicle surveillance test

. data, supplemented by assembly-line test and certification
.test data as required and appropriate. :
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IT a vehicle exceeds typical emission vaiues, the applicant
may make a full diagnostic evaluation of the vehicle, make

- any necessary repairs, and retest the vehicle. If no

abnormal conditions of the engine or the emission controls
are noted; the vehicle will be accepted as a test vehicle
and its emissions data will be used for comparison with
conversion system test results. The applicant may forege
the above and select another test vehicle from the given
1ist of alternative vehicles.

Testing may be performed at any laboratory .properly
equipped to conduct the tests, The test vehicle shall be
under the control of the laboratory for the entire test _
period. Return of the test vehicle to the applicant during
the test period may invalidate prior test results. '

After the baseline test has been run, priocr approval must
be obtained from the Executive Officer before any
servicing, maintenance, or, parts replacements are made,
except ‘those that are in accordance with the written
instructions provided with the application. The same fuel
shall be used for the back-to-back tests using gasoline or
diesel. There should be sufficient fuel in the fuel tank
to permit the baseline and with conversion system tests.
The laboratory shall record all the above infermation and

. include it as part of the report. The laboratory's report
- must be submitted directly to the Exscutive Officer and

contain all related information, including failed test
data. Tests performed for research and deve lopment
purposes before the application is submitted need not be
reportad. The applicant may not edit the laboratory report
but may submit additional clarifying comments or
information. o

(b)  Test Sequence

(1)

Stra?gh; liquefied petroieum or hatural gas coaversions
certifying to emission standards °

1. Adjust vehicle to veéhicle manufacturer's
specification.
2. Install conversion system in accordance with

conversion system manufacturer's installation
instructions (permanent installation of gaseous fuel

tank is not required). =
3. Run one cold start CVS-75 test using gaseous fuel.
4. Run one cold start CVS-75 test using gaseous fuel
(only if first CYS-75 test fails the emission
standardsy, -
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(ii) Dual-fuel systems cartifying to standards

(i)

2.

(iv)

1.

2.

- Adjust vehicle to vehicle manufacturer's

specifications.

Install conversion system in accordance with the
conversion system manufacturer's installation
instructions (permanent installation of gaseous fuel

tank is not required). , :

Run odg cold start CVS-75 test using gaseous fuel,

Run one cold start CVS-75 test using gaseous fuel
{only if first CVS-75 test on gaseous fuel fails the

emission standards).

Run one hot start CVS-72 test using gasoline or
diesel fual. :

~ Run one hot start CVS-72 test using gasoline or

diese]l fuel (only if first CVS-72 test on gasc]ine or
diesel fuel fails the emission standa-ds). '

Straight liquefied petro]eum or'naturai gas convefsidn;f

1L

3.

4.

certifying to typical baseline emission levels

. Adjust vehicle to vehicle maﬁufactufer's_

specification.

Run one cold start CVS-78 test usihg.gasoline‘ur
diese] fuel. o : u

Instal] conversion system in accerdance with
conversion system manufacturer's installation:
instructions (permanent installation of gaseous fuel
tank is not required).

Run one ¢old start CYS-75 test using gaseous fuel.

Oual-fuel systems certifying to typical baseline emission
levels

1.

2.

Adjust vehicle to vehicle manufacture='s
specifications.

Run two baseline tests using gasoline cr diesel fuel.
One is a cold start CYS-75, and the other is a hot
start Cvs-72. : '

.install conversion system in accordance with the

conversion system manufacturer's instazllation o
instructions (permanent installation of gaseous fuel
tank is not required).
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Repeat cold start CVS-75 test using gaseous fuel and’
the hot start CV¥5-72 test using gascline or diesel as
the fuel.

As an alterpative, the applicant may deiete the two
hot start CVS-72 tests and in their places run a cold
start CYS-75 test with conversion system using
gasoline or diesel fuel.

CALCULATION PROCEDURES ' -

The following calculation procedures are based on the Federal CVS-1975

Test Procedures.

The final reported test results shall be computed by

use of the following formulas:

Meaning of Symbols

P

LoT
MDY
HOY

cacc:m:=

co

co

Cﬂem =

COpass”

_c02 . ]

conc

Passenger cars

Light-duty trucks

Medium-duty vehicles (over 6000-8500 lbs. GVW)
Heavy~-duty vehicles (those veh1c1es over 8500 Iibs, GYW)
Carbon monoxide concentratien of the dilute

exhaust sample corrected for background, water vapor, and
COz.extraction, in ppm.

Carbon monoxide concentration of the dilution air sample
4s measured, in ppm.

Larbon monoxide concentration of the dilution ;ir
corrected for water vaper extraction, in ppm.

Carbon monoxide concantrations of the dilute exhaust

sample volume currected for water vapor and carbon
dioxide extraction, in ppm. The calculation
assumes the carbon to hydrogen ratio of the fuel to
be 1:3.802 for natural gas and .1:2.656 for LPG.

Carbon monoxide concentration of the dilute exhaust
sample as measured, in ppm.

Carbon monoxide emissions, in grams per test phase.

Carbon dioxide concentraiion of the dilute exhaust sample

corrected for background and water vaper, in percent.
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' DénsityNO

o, -
.ze: .

€0, =
__2mass.

_bensitycoa

- Density, .=

2

=

Carbon dioxide cancentration.of the dilute exhaust
sample, in percent.

Carbon dioxide emissions, in grams per test phase.

Density of carbon monoxide -is 32.97 g/ft3 of 68°F and 760

mm Hg pressure.

Density'of hydrocarbons is 18.54-g/ft3‘for natura1 gas'

and 17.28 g/ft3 for LPG assuming an average Carbbn to
hydrogen ratio of 1:3.802 for natural gas and-1:2.656 for

LPG, at 68°F and 760 mm Hg pressure.

Density of'oxides of nitragen is 54.16 g/fta'assgming
they are in the form of nitrogen dioxide, at 68°F ‘and 760
mm Hg pressure, s _ ' .

' _ Dilution Factor,

Absolute humidity in grains of water per pound of dry.

air.,

Hydrocarbon concentration for the dilute exhaust saﬁpje :

corrected for background, in ppm carbon equivalent, i.e.,
equivalent propane x 3. '

Hydrocqrbon concentration of the dilution air as
measured, in ppm carbeon equivalent.

Hydrocarboﬁ concentration of the dilute exhaust sampie,
in ppm carbon equivalent.

Hydrocarbon emissions, in grams per test phase.

'Humidity correction factor. =~ i

Number of revoiutions of the positive displacement pump
during the test phase while samples are being collected.

Oxides of nitrogen concentration of the dilute exhaust

sample corrected for background, in ppm.
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NOxd =
NOxe- a
No’mass
Py =
Pd »
o
Tp z
Ra =
Vpix *
Yo =
Yt =
Yht a
Ys =

Oxides of nitrogen concentration of the dilute air as
measured, in ppm.

Oxides of nitrogen concentration of the dilute exhaust

~ sample as measured, in ppm.

Oxides of nitrogen emissions, in grams per test phase.

Barométric pressure, in mm Hg.
Saturated vapor pressure, in mm Hg at ambient dry bulb
temperature.

Pressure depression below atmospheric measured at the
inlet to the positive displacement pump.

Average temperature of dilute exhaust entering positive

displacement pump during test while samples are belng
collected, in degrees Rankine.

Relative humidity of the ambient air, in percent.

Total dilute exhaust volume in cubic feet per test phase
corrected to standard conditions (528°R and 760 mm Hg).
YJ]umé of gas pumped by the positive displacement pump,
in cubic feet per revoiution. This volume is dependent
on the pressure d1fferent1a1 across the positive
dlsplacamant pump.

Mass emissions as calculated from the "transient” phase
of the coild start test, in grams per test phase.

Mass emissions as calculated from the "transient® phase
of the cold start test, in grams per test phase.

Mass emissions as calculated from the "stabilized” phase
of the cold start test, in grams per test phase.
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Yo, = Helghted mass emissions of each pollutant, i. e.. HC, CO
or HO » in grams per vehicle. mile

. For passenger cars; Iight-duty trucks, and medium-duty vehicles:

(a) The mass emissions of each pol]utant in graas per. m:le is
3 ™ (0 43Y ot + 0.57 Yht )/7 5 '

(b} - The mass of each pollutant for each phase of both the cold
. .. start test and the hot start test is deteru:ned from the
following: o

- (1} Hydrocarbon mass:

HC = Voig X DensttyHC X (HC /1, 000 DUO)

Mmdss mix conc

(2) | Oxldes of nitrogen mass.

.__Nﬁxmégss VmilfyDen51tyH021_KH g (ﬂozccqcll 000 000)
Ky = humidity correction;facﬁor._
- {(3) .Carboﬁ hono;ide massi_ -" _ B
COnags = Vmix * Demsitycg x (CO__ /1,000, ooo)

(4) Carbon dioxide mass:

€O, =V . x Density., z (CO, /100)
2mass mix c02 zconc
Vox Nx (P, - P) x 528

Yoig = (760)(T,)

HC_onc® HCo = HC (1 - 1/OF)

NO = NO_ - NO_ (1-1/DF
Ycone Xe Iq ( )

C0¢one = O, - €O, (1-1/DF)

C0,= (1-0.02501 Cﬁze- 0.000323 R,) €0,y for natural gas

Cﬂe = (1-0:02328 Cﬂze - 0.000323 Ra) Cnem for LPG
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€0, » (1-0.000323 R,) €O,

-

K, » 1
- Fn " TS5 0047 (H-75)

(43.478R, ) (Pd)
Py - Pq x R_7100

9.77
cuzez+ (HC, + €0,) x 10

OF = —2 for natural gas

DF = 1.7 — for LP
coze + (HCe + coe) x 10
For hydrocarbons the Yum value must.be multiplied by the methane

content correction factar (MCCF).
HC =-Yom ¥ MCCF

chm = weighted mean HC mass in gms per vehicle mile after
correction for methane content

For 1881 and earlier model year vehicles, the MCCF values as
determined by the vehicle manufacturer and approved by the ARB
during certification shall be used. 1In the absence of such
values, the following shall apply:

Gasaline - = PC a 0.89 {catalyst only)
T PC = 1.0 (non catalyst cars)
LDT = 1.0 . :
MDY = 1.0
HOV = 1.0
Natural Gas = 0.5 (all vehicle categories)
LPG = 0.75 (all vehicle categories)

1

In_the alterna;ive. the applicant hay choose to detérmine the actual MCCF by
g;;gg the *California Non-Methane Hydrocarbon Test Procedures” adopted May 24,

For 1982 and later model year vehicles, non-methane hydrocarbons must be
determined using non-methane. instrumentation. 1In the alternative, the

- applicant may measure only total hydrocarbtens during all testing. However, in
such event, no methane credit will be given either gasoline or gaseous fuels.
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(i) For the *transient” phasa of the cold start test assume

V - = g, 29344 cu {t per revo]ution, R = 10 485,

R, = 48.21; PB - 762 m Hg; P, = 22.225 mm Hg; P. = 70 mm Hg;

Tp'-'570°ﬁ; HCﬂ = 105.8 ppm carbon equivalent; Nog'-- 11.2 ppm;
: o e
CO,, = 306.6 ppm; €0,, = 1.431; Bcd = 12.1 ppm

Noxd =-0.8 ppm; codm = 15.3 ppm.

Then, for an LPG fueled vehic]e:.‘

v . 10.29344)(10 485) (762-70) (508) |

mix N (760)(570) ¢535.0 EHsEtpRSEe
H "(%giﬁza%iéégiél;Lf§T§§§%o} = 62 grains of water/pound dry air
K 1 . 0.8424
H = 1-0.0047 (62-75)
- (1-0.02328(1. 43) - 0. 000323(43 2))305 6 = 291.6 ppm
= (1-0.000323(48.2))15.3 = 15.1 ppm
OF = 7 = 7.361

1.43 + (105.8 + 291.6) x 1074
HC.one = 105.8-12.1 (1-1/7.361) = $5.22 ppa

HCnass = (2595)(17.28)(35.22/1,000,000) = 4.270 grams per test

phase
NGx = 11.2-0.8(1-1/7.%861) = 10.50 ppam
conc ]
NO = (2595)(54;15)(10.50/1.000.000)(0.9424) = 1.391 grams per
Tmass : .
test phase

C0.onc = (281.6). - 15.1(1-1/7.961) = 278.4 ppm
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i0.

(i)
(ii1)

(iv)

3

co ass " (2595)(32.97)(278.4/1.000.000) » 23.82 grams per test
phase

S m

For the *stabilized” portion of the cold-start test assume that
similar calculations resulted 1n-HCmasS = 0.62 grams per test

phase; Hoxmass = 1.27 grams per test phase; and €O, = §-98
grams per tast phase. b

For the "transient® portion of the hot-start test assume that
simi]ar calculations resulted in HCmass = 0.51 grams per test

phase; Haxmass = 1.38 grams per test phase: and cnmass =-5.01
grams per test phase.

For an LP8 fueled vehicle:

£0.43)(4 27Y . (0. 57)(0,%51) &+ 0.62
chm =

7,80 x 0.75 = 0.275 grams per

vehicle mile

a 2.54 grams per

o - {0.43Y(23 .82 . {(0.87}3(5.01) « .98
win 7.50 .
vehicle mijle.

NO, ~ L0043)(1.391) + (0.573 (1.38) & 1.27
X .

APPROYAL

a 0.354 grams per
wm 7.50 . :
vehicle mile

(a) If, after a review of the data and other information submitted

by the manufacturer, the Executive Officer determines that a
medification to use LPG or NG conforms to these procedures, he

or ghg will issue an Executive Order of dpproval for such
modifications,

(b)  Such Executive Order may be issued upon such terms as the

Execut

lve Officer deems necessary to ensure that any

modifications to use LPG or NG will meet the reguirements of

these

procedures.

{¢) Approval for a conversion system for a given model year is .

' deemgd_as approval for all previous model years unless
specifically timited in the Executive Order. Approval for
subsequent model years (i.e., carryover) may be given, after

reques

t by the applicant, if further engineering evaluation

and/or testing demonstrates that the system will meet the
standards for the applicable mode] year and engine
displacements. _ ‘
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{d} Approval for installation on vehicles with similar
emission control systems (il.e., carry-across) may be
given, if requested by the appiicant, if further
engineering evaluation and/or testing demonstrates

“that the system will meet standards for the app11cable
model-year(s) and engine displacement(s).

11. CHANGES TO COHVERSIGH SYSTEH AFTER APPROYAL

A]l changes to the conversioﬁ system, including
~installation changes, must be submitted to the
Executive O0fficer. The Executive Officer may requzre
‘additional testing pr1or to. approval. : :

12; NOH COHVEHTIONAL SYSTEMS

‘The Executlve 0fficer may deviate frem these
procedures for non- conventlonal systems, such as
diesel. fuel used in conjunction with LPG, in the event
that such systems cannot be tested using these
procedures. Such deviatfjons shall be limited ta those
necessary for the propar tgsting and evaluation of
such systems C - :
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13.

INSTALLATION REQUIREMENTS

a.

Beginning January 1, 1994, installers of alternative fuel retrofit
systems shall submit the converted vehiclies to a Bureau of
Automotive Repair Referee Smog Check Station for inspection and
testing, prior to releasing the converted veh1c]es to the

consumer, except as provided in 13 b.

i.

Instal1ers of alternative fuel retrofit systems shall not
release the converted vehicle(s) to the consumer without the
issuance of a certificate of compliance for the vehicle(s) by
a Bureau of Automotive Repair Referee Smog Check Station.

ii.

t icatio _ t e installer need
only submit every tenth retrofitted vehicle to the Bureau of
Automotive Repair for inspection. For the remaining vehicles

or

the installer shall maintain a record of the vehicle's
Jggnij_lggilgn_number. the veh1cle s mode] vear and make the
at &
fi is certified (j.e.. conventional vehicle.

 ILEVY. LEV or ULEV). or for hegxx_dutx_1§h1g1§§4_1hg QLEQ t_

r ire i i i 'ect
ie - ‘ b

If anvy of the ten vehicl i i io

bc.

set of ten retrofitted vehicles shall be subiject to

inspection at the Bureau of Automotive Repair. until an

Installation of retrofit systems certified according to the .
requirements of these test procedures for 1994, and 1995, and 1996
model years shall be restricted to those engine families listed in
the Executive Order.
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ATTACHMENT ¢

PROPOSED AMENDMENTS 7O 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






- State of California
AIR RESOURCES BOARD

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: April 28, 1983
Amended: March 11, 1993

Amended: [Insert date of amendment]

Note: These procedures are printed in a style that shows the proposed
amendments. Originally proposed new text is indicated by underline
and deletions are indicated by strikeout. Changes to the text
originally noticed to the public on March 27, 1992 are indicated as
follows: additions to the text are denoted by underline and deletions
are denoted by strikeeut.
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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 authothy for these Exhaust Emission Standards and Test Procedures is
found in Sections 43004 and 43006 of the Ca11forn1a Health and Safety Code
which contain the f0110w1ng .

43004. "--the standards applicable under th1s part for exhaust
emissions for gasoline-powered motor vehicies shall apply to motor
vehicles which have been modified or altered to use a fuel other than
gasoline or diesel."

43006. "The state board may certify the fuel system of any motor
vehicle powered by a fuel other than gasoline or diesel which. meets

- the standards specified by Section 43004 and adopt test procedures for
such certification.” _

I. GENERAL APPLICABILITY

"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/Gascline Fuels" ("these test
procedures” or "these: procedures“) are applicable to any single- or
dual-fuel motor vehicle conversion system using alcohol or e
~alcohol/gasoline fuels in Tieu of the original certification fuel
system for 1993 and earlier model year emission-controlled vehicles
used or registered in the State of California.

A retrofit system manufacturer may apply these test procedures to
certify conversion systems for 1994, and 1995. and 1996 mode1-year
vehicles in accordance with the following 1mp1ementat1on phase-in
schedule. Each manufacturer may certify a maximum of 8% percent of
its total 1994 model-year engine family conversion systems, and 45
percent of its total 1995 model-year systems., and 45 percenf of ijts
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 Liquefied Petroleum Gas or
Natural Gas Fuels." The remaining percentage of each manufacturer's
certified 1994, ard 1995, and 1996 model-year engine family conversion
systems and all of 19967 and subsequent model-year engine family
conversion systems shall be certified according to "California
Certification and Installation Procedures for Alternative Fuel
Retrofit Systems For Motor Vehicles Certified For 1994 and Subsequent
Model Years_a or A}l Model- otor Vehi trofit Systems
tified fo issi i it." The percentages shall be
determined from the total number of conversion systems certified and
shall be met prior to the end of the applieable next respective
calendar year. If the above referenced 85 percent maximum is exceeded
for 1994 or the above referenced 45 percent maximum is exceeded for
1995 _or 1996, the Executive Officer shall rescind the Executive Order
for those conversion systems most recently certified which caused the
percentages to be exceeded. These procedures shall not be used to
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II.

III.

Iv.

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).__These procedures shall not be used
to certify retrofits for emission reduction credits.

DEFINITIONS,

The definitions used in these test procedures shall be the same as ,
those in the California Exhaust Emission Standards and Test Procedures
for passenger cars, light-duty trucks, medium-duty vehicles, and
heavy-duty engines and vehicles.

The term .alcohol fuel shall mean methanol, ethanol, methanol/ethanol
blends, methanol/gasoline blends, or ethanol/gasoline blends for
purposes of these procedures, and all provisions shall apply to
methanol, ethanol, and blends unless specifically noted. However,
federally approved fuels or fuel additives which comply with Section
211(f) of the Clean Air Act (42 U.S.C. 7545(f)) are not deemed alcohol
fuels for the purposes of this procedure. Dual-fuel vehicle shall
mean a vehicle capable of operating on either the original
certification fuel or alcohol fuel, but not both concurrently.

GENERAL STANDARDS

In addition to all other standards or requirements imposed, any
modification of an original certification-fuel motor vehicle to allow
the use of alcohol fuel: . :

A. Shall not cause, in the operation or function of the
vehicle, the emission into the ambient air of any noxious
or toxic substance which may present a significant hazard
to public health or welfare that is not emitted in the
operation of such vehicle without such modification, except
as specifically permitted by regulation; and

b. Shall not result, in the operation, function, or
maifunction of the vehicle, in any unsafe condition
endangering the motor vehicle, its occupants, other
persons, or property in close proximity to the vehicle, in
accordance with the safety requirements specified for the
original vehicle.

EXEMPT VEHICLES

Yehicles participating in the Department of Motor Vehicles' Methanol
Fuel Experimental Program may, but are not required to, have a
certified conversion system. Owners or lessees of these vehicles
shall, however, annually obtain a Certificate of Compliance in
accordance with the provisions of Title 13, California Code of
Regulations, section 2177.



YI.

NON-APPLICABLE REGULATIONS

A1l subjects ir the referenced Californiaz Exhaust Emission Standards
and Test Procedures for nen-alcohol-powered vehicles not directly
related to exhaust or evaporative emission testing shall not be
applicable to these procadures :

TEST FLEET
Each applicant is required to test a limited fleet to obtain _

certification. Emissions tests will be conducted at zn independent
laboratory at the conversion device manufacturer's erpense. Fleet:
vehicles shall be selected by the Executive Officer.

A.  FLEET SELECTION

The passenger car, light-duty truck, and medium-duty vehicle1
" test fleets shall consist of three to ten vehicles for each”
. alcohol fuel system. The number of test vehijcles required will _
~depend upon the ranufacturer s application outlining the vehicies
for which approval is requested, and may be redeed from three if
- the fuel system applies to a limited number of rehicles.
- Yehicles will be selected to include a wide varlatlon in engine
-size from different vehicle manufacturers, and erc1nes w1th
unusual or sensitive emission control systems,

B. SINGLE FUEL TESTING

The following test sequence shall be used when testing a fleet .
vehicle for straight alcohoel or alcohol blend operation:

1. Adjust vehicle to manufacturer's specifications.
2. Run one cold start CVS-75 test (baseline).
3. Insta]l conversion system in accordance with conversion.

system manufacturer’s instructions.

4. Run one ccld start CYS-75 test on the modified vehicle
using alcohol fuel.

1. For the purposes of these procedures, 1977 and older medium-duty

-vehicles shall be selected and tested in accordance with the heavy- duty

protocol contained in Section VII°
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YII.

YIII.

C. DUAL-FUEL TESTING

The following test sequence shall be used when testing a dual-
fuel vehicle: ' '

1, Adjust vehicle to vehicle manufacturer's specifiﬁations.
2. Run one cold start CYS5-75 test (baseline).

3. Run one hot start CY5-72 test (baseline),

4. . Install conversiﬁn system.in accordance with conversibn-

system manufacturer's instructicns.

5. Run one cold start CYS-75 test using the appropriate
alcoholyfuel.

6. Run one hot start CYS-72 using the original certification
fuel.

Dual-fuel system manufacturers may elect to delete steps 3 and 6
by substituting a cold start £VS~75 gasoline test for step 6.

The Executive O0fficer may require Sealed Housing Evaporative
Determination (SHED) tests in addition to the required emission
tests for any system that, in the judgement of the Executive
Officer, may increase evaporative emissions (e.g., change in fuel
tank surface area).. .

HEAVY-DUTY YERICLES

Approval of an alcohol fuel system for passenger cars, light-duty
trucks, or 1978 and newer medjum-duty vehicles cen qualify that system
for use on heavy-duty vehicles over 8500 pounds €YWR and 1977 and
older medium-duty vehicles, provided an engineering evaluation
indicates similar emissions patterns are anticipated.

If approval is sought solely for hesavy-duty vehicles over 8500 pounds
GYWR and/or 1577 and older medium-duty vehicles, the Executive Officer
shall seiect engines and require tessts in accordance with the
provisions of Section XII of this procedure.

TEST YEHICLES

Each test vehicle shall be a California certified version having
between 4,000 and 50,000 miles. In thea event that a manufacturer
acquires a vehicle with less than 4,000 miles, the vehicle mileage
must be brought to 4,000 miles by driving the vehicle on the road, or

by accumuiating mileage on a chassis dynamometer.
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IX.

Each test vehicle shall be subjected tc a thorough diagnostic _
examination prior to the basaline test to detect and correct possible
defects and deviations from manufacturer’'s specifications for
emissions-related parts. Baseline emission results within applicable
standards shall be taken as an indicator that the vehicle is -

- acceptable for testing. Baseline emission results exceeding

applicable standards shall be grounds for rejecting a test vehicle
unless the applicant chooses to perform a second diagnostic
examination. If the second diagnostic examination dces not reveal a
malfunction in the engine/emission control system, the vehicle shail

“be deemed 2n acceptable test vehicle. If the second diagnostic test
reveals a fault or maladjustment, the vehicle shaill be deemed
~unacceptable for test purposes., The applicant may either make repairs

and retest the vehicle, or may obtain another vehicle acceptable to
the staff. '

Any properiy equipped emission test laboratory may perform the test.
- Test vehicles shall be under the control of the laboratory for the
~entire test period. Return of a test vehicle to an applicant during

the test period may invalidate test.results.

- After a fleet baseline test has been run cn the original certification

fuel (e.g,, Indolene fuel for gasoline-powered vehicles), prior -

- approvai is required from the Executive Officer before any servicing,

maintenance, modifications, or parts replacements are made that are
not listed in the applicant's written instructions. A chemical
analysis of the fuel must be performed and reported. The analysis
should include a determination of purity and water content. The
laboratory shall record all ihe above information and include it as
part of the repert submitted to the Executive Officer. The report
must be submitied directly to the Executive Officer znd must contain
all related information, including fziled tests. Tests perfcrmed for
research and development purposes before the application is submitted
need not be reported. The appliicant may not edit the laboratory
report but may submit additional clarifying -comments or informatien.

DATA TC BE RECORDED
Yehicle:

Make, Model and Ho&el Year .

Yehicle Identification Number or License Number
Odometer Reading

Engine Displacement

Fuel System:'

Original Fuel Tank Capacity
Alcohol Fuel Tank Capacity
Type of Fuel Metering System



Tuning Specifications:

Idle RPM

Ignition Timing

Carburetor Setting (specify method used)
Other

Dynamometer Setting Specifications:

Inertia Loading

Curb Weight

Road Load Horsepower at 50 mph
Drive Wheel Tire Pressure

CALCULATION PROCEDURE

The final reported test results shall be computed 3y use of the
following calculations for neat methanoi or neat ethanol as a guide.
Calculations for blends of ethanol or methanol will be determined
based on the relative proportions of the constituents. Unburned fuel
(UBF) emissions shall mean unburned original certification fuel,
methanol or ethanol and all other oxygenated and non-oxygenated
hydrocarbon by-products of combustion. Correction factors shall be
determined and zpplied to UBF emissions from alcohsl-fueled vehicles.
In the absence of an acceptable empirically derived factor, a factor
- of 2.5 shall be applied. . : :

A description of the laboratory equipment used and the emission tests
performed shall be attached to any emission data submitted to the Air
Resources Board. An applicant shall have the opticn of using a gas
chromatograph (6C) or equivalent to determine concentrations of
unburned fuel in exhaust of evaparative gas samples. If a flame -
ionization detector.(FID) is used, instrument calitration procedures
and corrections for FID response to oxygenated hydrocarbons must be
specified. A'heated sample line shall be used in conjunction with a
FID for measurement of UBF from alcohol-fueled vehicles.

No_al]owance or trade-off shall be permitted to reduce éxhaust
emission levels of alcohol-fueled vehicles on the basis of low
evaporative emission levels.

Meaning of Symbols

C0.one = Carbon meonoxide concentration of the dilute

exhaust sample'corrected for background, water vapor,
and CO2 extraction, in ppm.

€Oy = Carbon monoxide concentration of the dilution air

sample as measured, in ppm.
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€0y )
CDe =
O 7
;Qmass
co =
.zconc
co -
. 23
o, o=
?mas; .
BEDSityCD =
Density.. =
CDZ
DensityHo a
2
DensityUBF;
0F .
H a

Dgnsiiy.of carbon moboxidé iS'32.S7 g/t

Carbon monoxide conceatration of tne dilution air

corrected for water vipor extraction, in ppm.

Carbon monoxide concentrations of the dilute exhaust

sample volume corrected for vatgr'vapor

and carbon dioxide extraction, in ppm.
Carbon monozidé concentration of the di1dte exhaust
sample as measured, in ppm. ' '

Carbon monoxide emissions, in grams per test phase.

Carbon dioxide concentratioh of the di]Ute'exhaust

sample corrected for background ard water vapor, in
percent. _ .

Carbon dioxide concentratioh_of”the diiutehexhaust

sample, in percent.

Carbon dioxide emissicns.-ih_gfams per test phase.

3 at 68°F and

760 mm. Hg pressure.

Den51ty of carben dioxide is 51.8¢ g/ft3 at 68°F and

760 mm. Hg pressure.

Density of oxides of nitrogen'is 24,18 g/ft3

assuming
they are in the form of nitregen dioride, at 68°F and
760 mm Hg pressure. '
Density of methanol (less.the mass of oxygen) is 18.93
g/ft3 and density of ethanoi (less the mass of oxygen}

is 17.74 g/ft3 on a per ciarbon at-m basis at 68°F and .
760 mm Hg pressure. .

Dilution Factor

Absolute humidity im grains of water per pound of dry
air.
Mydrocarben concentration of the cilution air as

measured, in ppm carbon equivalent.



NO_ .
Yeone

mdass

Humidity correction factor.

Humber of revolutions of the positive displacement pump
during the test phase while samples are being
collected.

Oxides of nitrogen concentration of the dilute exhaust

"sample corrected for background, in ppm.

Oxides of nitrogen concentration of the dilute air as

measured, in ppm.
Oxides of nitrogen concentration of the dilute exhaust
sample as measured, in ppm.

Oxides of nitrocgen emiSsicns, in grams per test phase.

- Barometric pressure, in mm Hg.

Saturated vapor pressure in mm Hg at ambient dry bulb

temperature.

-

Pressure depression below atmospheric measured at the
inlet to the positive displacement pump.

Avefage temperature of dilute exhaust entering positive

.displacement pump during test while samples are belng
collected, in degrees Rankine.

Relative humidity of the ambient air, in percent.

UnBurned fuel concentration for the dilute exhaust’

sample corrected for background, in ppm carbon
equivalent, i.e.,, equivalent prcpane x 3.

Unburned fueli concentration of the"dilute exhaust
sample, in ppm carbon equivalent.

Unburned fuel emissions, in grams per test phase,

Total dilute exhaust volume in cubic feet per test

phase corrected to standard conditions (528°R and 760
mm Hg).
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‘Volume of gas pumped by the positive dzsp]acement pump ,

Yo s
in cubic feet per revolution. This volume is dependent
on the pressure differential across the positive
displacement pump.

--.Yc-t = Mass emissions as calculated from the “transient® phase

: of the cold start test, id"grams per test phase.

Yht - Mass emissions as calcu]ated from the “transient® phase

S - of the cold start test, in grams per test phase.

rs = Mass emissions as calcuIated from the "stabilized”
phase of the cold start test in grams per test phase.

‘Y o gHelghted mass emussrons of. each pollutant, i.e., UBF,

€0, or RO,. in grams per vghxcle mile.

for passenger cars, medium-duty vehicles and light-duty trucks:
'The mass of each emissidn;in grams per mile is

o (0437 4 < 0.87 ¥, o ¥ )/7.5

The mass of each. pol]utant for each phasa of bcth the cold start test
and the hot start test ls determ1ned frcm the fo]]owing '

1. Unburned fuel mass:
UBF ics = Yoig ¥ DehstyUBF I (UBFcancjl 060,000)
2. Oxides of nitrogen mass:
NO » V_. x Deasity.. x K, x (NO_  /1,000,000)
‘mass mix _ “02 H Ycene
3. Carbon monexide ‘mass:
CO0rass * Yoig * Densityco x (coccncfl;oqo,OOO)
4, Carbon dioxide mass:
co =¥ . 1 Den;ityco x (CO2 7100}

2mass mix 2 cone

Y, 1 N x (P, - P.) 1 528
Y .. = ]
mix (0T, )

usrconé- UBF, - HC, (1-1/DF)



" NO = NO_ - HO_ (1-1/DF)
lconc xe Xd ‘

C0cone = €0, = €O, (1-1/DF)

C0,= (1-0.03 coze- 0.000323 R )CO., for methanol

Cﬂe = (1-0.025 Cﬂze = 0.000323 Ra)'coem for ethanol

CUd = (1-0.000323 Ra) Cﬂdm

K, = s
h = 156.0047(H-75)

(43.478R )(P,)
Pg - Py x R /100

DF = 11'57 ) for methanol
CU2e + (UBFe + coe) x 10

DF a : : 12,29 ;4 for ethanogl
COze + (UBFe + COEJ x 10

For gascline fuellthe'Y‘m value must be multiplied by the

methane

content correction factor (MCCF).

UBF = Yum x MCCF

UBFWm = weighted mean unburned fuel mass in grams per
vehicle mile after correction for methane content

The following MCCF values (or as determined by the vehicle -
manufacturer and approved by the ARB during .certification) may be
used on all gasoline tests: - '

Catalyst equipped passenger cars = 0.89
All other vehicles = 1.0

The applicant, if he or she so desires, may determine the actual
MCCF of a fuel by using the *California Non-Methane Hydrocarbon
Test Procedures” adopted Hay 24, 1978. For alcohol fuels,
reference to "HC® in the non-methane test procedures shall mean
"UBF" where appropriate. The fuel used to calibrate the flame
lonization detector and method of calibration shall be specified.
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The above HCCF values are valid through 1381 mode]l year vehicles
Beginning with 1382 model year vehicles the non-methane unburned
fuel emissions must be determined using non-methane
instrumentation. The above factors can no longer be used. The
applicant may test for total unburned fuel, but no factor will be

permitted.

Example calculation of mass emission values:

For the 'transient' phase of the cold-start test assume:

“Vo = Q. 29344 cu ft per ravolutlon K = 10, 485;
Ra x 48'21;-Pb = 762 mm Hg; E = 22, 225 mm Hg, P- = 70 mm Hg;
T = 570°%; UBFe'a.IOS.S ppm tarbon equivaleni; NGx = 11.2 ppm;

P i : o e
o, » 306 & ppm; C02 s 1 43 HCB = 12.1 ppa

HQ¥d - 0.8 ppm; Cﬂdm_=_15@3 ppm.

- Then, for 2 methanol fueled vehlcle

_ (0 29344](10 485) (762- 70) I‘ZS]
Y .. = 2 2588.0 ¢u ft per
me (760)(570) test phase

 (43.478) (48.2) (22 225
H a« (762 = (22.225 3 48, 21130) = 62 grains of water/pound dry air

1
Rn *.1-0.0047 (62-75) = 0-3425

€O, = (1-0.03(1.43) - 0.000323(48.2))306.6 = 288.7 ppm
Coy = (1-0.000323(48.2))15.3 = 15.1 ppm

11,57 787
1.43 » (105.87 288.7) 1 10

OF =

UBF._ . = 105.8-12.1 (1-1/7.87) = 95.24 ppm

UBFmass > (2595)(18.93)(95.24/1,000,0b0) = 4,63 grams per test phase

X

hi1] = 11.2-0.8(1-1/7.87) = 10.50 ppm
cone , )
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RO - (2595)(54.16)(10.50/1,000,000)(0.9424) = 1.391 grams per test

“mass
phase

COigne = (288.7) - 15.1(1-1/7.87) » 275.5 ppn

C0rass ® (2585)(32.97}(275.5/1,000,000) = 23.57 grams per test phase

For the "stabilized” portion of the cold-start test assume that similar
calculations result in UBF = 0,31 grams per test phase;

mass
KO = 1.27 grams per test phase; and
mass
cumass -.5.98 grams per test phase.

For the "transient” portion of the hot-start test assume that similar
calculations resulted in UBF = 0.25 grams per test phase;

mass
HOI a2 1.38 grams per test phase;
mass
and CDmass = 5.01 grams per test phgse.

For a methanol fueled vehicle:

ustm a (0.43)(4.68) ;'gg‘57]{0'25) = 0,31 = 0,33 .grams per vehicle mile

P

L {0.43)(23.87) » {0.57)(5.01) » 5.98 = 2.53 grams per vehicle

COvm 7.50 ‘
: mile.

2 1&;43)(1;391] * (0-571 (lkas] - 1 27 x 0‘354 grams per‘\’ehlc]e

1 | 7.50

NO
mile.
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XI. APPLICATION ‘FOR APPROVAL

A. An application feor approva1 to use aicohol fuel in a non- or1g1na1
' certification-fuel engine may be made by any engine, vehicle, or .
conversion system manufacturer. '

B. An application shall be required for each model year ‘even though
. the exhaust emission standards for approval of new vehicles may be
the same for consecutive model years.

C. The application shall be in writing, signed by an authorized
: representative of the manufacturer, and shall include the
following: '

1.

Identification_and description of the vehicles for which
approval is requested. The application may limit the years,
makes, and models for which a system is app11cab1e

A compiete description of all mod1f1cat1ons and add1t1ons to |
the engine or vehicie.

A written specification of the recommended fuel and fuel
composition including the amount of variaticn in comp051t1on
that may be tolerated. Specifications allowing more than
1,000 ppm of water shall be accompanied by an exp!anat1on of
the need for, or purpose of, such allowance. '

Emissions data on such veh1c1es and eng1nes tested in
accordance with the applicable exhaust emission test
procedures and standards.

A statement of recommended maintenance procedures, including
initial installation and initial tuning, and equ1pment
necessary to ensure that the vehicle and engine in operation
conform to the specific procedures for each different make and
model shall be given. A description of the program for
training personnel for such maintenance and installation.

An agreement, that upon the Executive Officer's request, any
one or more of the test vehicles will be supplied to the ARB,
for ‘such testing as may be required, or (by mutual consent
between the ARB and applicant) will be made available at the
manufacturer's facility for such testing. Provided, that in
the Tatter case, it is further agreed that the instrumentation
and equipment specified by the ARB will be made available for
testing operations. Any testing conducted at a manufacturer's
Tacility pursuvant to this subparagraph will be scheduled as
promptly as possible. .

An agreement that a reasonable number of vehicles will be made
available to the ARB for testing for such reasonable periods
as may be required. These vehicles shall be selected from
time to time by the Executive Officer and shall be typical of
production models ava1]ab1e for sale to the public.
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8.

10.

A sample or facsimile of a proposed engine compartment label
and an agreement that the modifications made in the field will
be properly identified. The model number shall be permanently
marked on the carburetor. A permanent label covering the
following for the specific installation shall be furnished for
instaltation on the air cleaner or any other area where it may
be easily read. The label shall be set for the following:

a. Manufacturer's name and address.

b. Approved by the California ARB for use on

model year vehicles with engine size e in

to : in3.

c. Spark timing.
d. Idle speed.

e. Mixtufe adjustment (if used) including idle, cruise,
and/or full throttle together with the method.

f. Type of fuel.
g. Date of installation.
h. Carburetor Model No.

i. A statement, "for vehicles over 8,500 1bs GVW only," if
applicable,

j. For dual-fuel systems, a description of any changes to the
Original Equipment Manufacturer's evaporative emission-
control systems.

An agreement that labels will be app]ied to the exterior of a

modified vehicle adjacent to f11] pipes specifying the correct
fuel for each tank.

For retrofit systems applicable to 1994, and 1995, and 1996
model year vehicles, a complete Tisting of the engine families
for which the manufacturer's conversion systems are designed
for installation. The number of a manufacturer's 1994. and
1995, and 1996 model-year engine family retrofit systems
certified according to these test procedures shall be limited .
according to the phase-in schedule described in the Genera1
Applicability section of these procedures.
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XII.

XI11.

. this procedure.

YEHICLES REQUIRING ALTERNATE TESTING

Yehicles cquipped with the following systems require individuai_
cansideration and may require tests other than those described in
The Executive Officer $hall make the determination

of the required testlng, taking into account any test p]ans submitted
by the appllcant. _ _ -

Heavy-duty engines '
Yehicles equipped with ciased loop feedback emission ccntro]s

Engines that have altered compression ratios
Engines of unconventional design

APPROVAL CRITERIA

- A. EMISSIONS

The Executive Officer shall review the applicant's emission data
-and -any other laboratory data available to detarmine the ‘
conversion system's effect on emissions. Test data from the
" vehicles must demonstrate that operation cn alcohol fuel
v(modzfled conflguration) results in no significant increase in
~ emissions. A significant increase in a vehicle's emissions when
‘operated on alcohol fuel shall be grounds for denial of
'certiflcatlon even if the emissions. are wlth:n appllcable"

standards.

8. DRIVEABILITY

The Executive Officer shall eva]uate‘the effects of the alcohol -
fuel conversion system on the vehicle's performance or
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XIV.

Xy,

driveability. Cold starting and operating perfsrmance will be
considered as part of the evaluation procedure. If the system
degrades the driveability or vehicle performance such that
owners may be tempted to adjust the engine settings or tamper
with required emission control systems to improve driveability
or vehicle perfarmance, the €xecutive Officer may find that the
alcohol fuel conversion system will increase emissions.

DURABILITY

If the Executive-Officer has reason to believe, on the basis of

.an engineering evaluation, that an alcohol fuel conver§ion

system will affect the durability of the vehicle emission
control system, or the conversion system itself does not
demonstrate durability equivalent to the part or system replaced
or added to, he or she may Tind that the modification will
increase emissions. The manufacturer may be reguired to submit

. durability data in order to show that the durability of the .
.vehicle emission control system is not affected,

and/or that the
fuel conversion system demonstrates adequate durability.

FINAL APPROVAL

A.

If, after a review of the dataz and other information submitted
by the manufacturer, the Executive Officer determines that a
modification to use alcohol fuel conforms to the procedures
outlined in these regulations, the-Executive Officer will issue
an Executive Order of approval for such modifications..

The Executive Order may be issued upon such teras as the
Executive Qfficer deems necessary to ensure tha: any
modifications to use alcohol fuel will meet the requlrements of
the procedures outlined in these requlations.

Approval for a conversion system for a given moccel year is
deemed as approval for all previous model years, unless
atherwise specified in the Executive Order. geroval for
subsequent model years may be given, after request by the
applicant, if further evaluatien and/er testing demonstrates
that the system will meet the standards for the applicable model

year.

CHANGES TO CONVERSION SYSTEM AFTER APPROVAL

All changes made to the conversion system, including installation
changes, must be submitted to the Executive Officer for approval.
The Executive Officer may reguire add1tlonal testing prior to

approval.
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XVI.

A.

BC.

'_INSTALLATIUN REQUIREMENTS

Beginning January 1, 1994, 1nsta11ers of alternative fuel retrof1t
systems shall subm1t the converted vehicles to a Bureau of
Automotive Repa1r Referee Smog Check Station for inspection and
testing, prior to releasing the converted veh1c1es to the

consumer, excepf as provided in B.
1. 1Installers of alternative fuel retrofit syétems shall net

.. release the converted vehicle(s) to the consumer without the
issuance of a certificate of compliance for the vehicle(s) by
a Bureau of Automotive Repair Referee Smog Check Station.

ii.

u e' 0 e
date of installatijon. and the §m1§§jgn§ category to which the =
retrofitted system is certifijed (i.e., conventional vehicle,
TLEV, LEV. or ULEY}. or for heayy-du;y vehicles. the ¢redit
standard te which the system is certifjed. The Air Resources -

0 j o

If any of the ten vehicles fail to pass inspection, the next

£ of trof itted hicl hall | biect to i T
at i i i enti

m_ '

Installation of retrofit systems certified according to the
requirements of these test procedures for 1994. ard 1995, and 1996
model years shall be restricted to those engine families listed in
the Executive Order.
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ATTACHMENT D

_ PROPOSED 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-






: PROPOSED AMENDMENTS
TO ARTICLE 5, CHAPTER 1, DIVISION 3, TITLE 13
OF THE CALIFORNIA CODE OF REGULATIONS
AND SECTION 2030 OF ARTICLE 5

Approva1 of Systems Des1gned to Convert Motor Vehicles to Use Fuels
Other Than the Original Certification Fuel or

thles for EmJ_s.s_LQn..Rg.riu.t;_t_lg_n_C_m_di_t

Note: Changes to the text last amended May 7, 1993 are 1nd1cated by
strike-out (deletion) and underline (addition).

- Adopted:
Amended:
Amended:
Amended:
Amended:
Amended:
Amended:

“April 28, 1975

March 16, 1977

May 21, 1981

June 2, 1983

October 18, 1984

May 7, 1993

[insert date of amendment]






Article 5. Approval of Systems Designed to Convert Motor Vehicles to Use
Fuels Other Than the Original Certification Fuel_or to Convert Motor .
Vehic] for Emission Reduction Credii

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,
1875, as amended March 11, 1993. The standards and test procedures for

approval of systems designed to convert 1994 and subsequent 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 and Subsequent
Model Years and 11 Mcdel Year Moto ehicle Retrofit =H ertified
issi d io it," adopted by the State Board March 11, 1993,

t . At the option of the retrofit system
_manufacturer, the standards and test procedures for approval of systems - _
designed to convert 1994 and subsequent model year vehicles to use 1iquefied
~petroleum gas or natural gas fuels may be used for approval of systems
designed to.convert 1993 and earlier model year motor vehiclies 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." :

b) Implementation Phase-in 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 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 family
retrofit systems., and 45 percent of its total 1995 model-year systems, and

fi a - 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 March 11, 1993. The remaining percentage of each manufacturer's
certified 1994, and 1995, and 1996 model-year engine family retrofit systems
and all of 1996 and subsequent 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 Model Years and for all Mode]l Year Motor
Vehicle Retrofit Svst Certified for Emission Reductiom Credit." The
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percentages shall be determined from the total number of retrofit systems
certified and shall be met prior to the end of the applicable 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 ("ULEY)" 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 fo certify a
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PROPOSED AMENDMENTS -
TO ARTICLE B, CHAPTER 1, DIVISION 3, TITLE 13
OF THE CALIFORNIA CODE OF REGULATIONS
AND SECTION 2031 OF ARTICLE. B

Approval of Systems Designed to Convert Motor Vehicles to Use Fuels
: Other Than the Original Certification Fuel_or

- to Convert Motor Vehicles for Emlgilgu_ﬁggggilgn_gzggll

Note: Changes to the text last amended May 7, 1993 are indicated by
strike-out (deletion) and underline -(addition).

Adopted: June 2, 1983
Amended: May 7, 1993
Amended: [insert date of amendment]
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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 Moter
Vehicles for Emission Reduction Credii

2031. Alcohol or Alcohol/Gasoline Fuels Retrofit Systéms.

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 alec-
ohol/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 March 11, 1993. The standards and test
procedures for approval of systems designed to convert 1994 and subsequent
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 and
Subsequent Model Years i it tems

if i issio ti it," adopted by the State Board March
11, 1993._as amended [insert 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 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." ' '

b} Impiementation Phase-1n 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,
and 4b percent of its total 1995 model-year systems, and 45 percent of ijts

6 model- 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 Years to Use Liquefied Petroleum Gas or Natural Gas
Fuels," adopted by the State Board on April 16, 1975, as amended March 11,
1993. The remaining percentage of each manufacturer's certified 1994, and
1995, and 1996  model-year engine family retrofit systems and all of 19987
and subsequent 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 Model Years and for all Model Year Motor Vehicle Retrofit Svstems
Certified for Emission Reduction Credit." The percentages shall be
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~ determined from the total number of retrofit systems certified and shall be
met prior -to the end of the applieable_next respective calendar year. :
"California Exhaust Emission Standards and Test Procedures for Systems

‘Designed to Convert Motor Vehicles Certified for 1993 and Farlier Model

Years to Use Alcohol or Alcohol/Gasoline Fuels” shall not be applied to

- certify a retrofit system or installation on a transitional low-emission

vehicle ("TLEV"), low-emission vehicle ("LEV"), or ulira-low-emission

~vehicle ("ULEV") or to certify a retrofit system designed to convert a

vehicle to TLEY, LEV, or ULEY emission standards {as defined in Section

1960.1, Title 13, California Code of Regu1at1ons)J_QL_Lg_ggntlix_gungxLgil__
mlgm.igr_emmw_dm_qn_cne_d;n






ATTACHMENT E

PROPOSED OPTIONAL EXHAUST. EMISSION STANDARDS
~FOR RETROFITTED HEAVY-DUTY ENGINES s






PROPOSED |
SECTION 1956.9, TITLE 13, CCR
Opticnal Exhaust Emission Standards for Retrofitted Heavy-Duty Engines

Note: This is a proposed new regu]atidn. ,ATT,text is original and ‘has not
‘been. presented in underline format for purposes of7;1arity. '

Adopted: [insert date of adoption]






PROPOSED
"SECTION 1956.9, TITLE 13, CCR
- Adopt Title 13, California Code of Regulation35 Section 1956.9 as follows:

' § 1956;9 Optional Exhaust Emission Standards for Retrofitted Heavy-Duty
Engines

1673 and later model-year heavy-duty engines that have been retrofitted to
- .produce emissions less than the original certification emission level may
be certjfied_to optional emission standards as follows:

(a)(l) Total Hydrocarbons
(X'- nx0.2) grams per brake horsepower-hour

where X = 0.75 x new engine total hydrocarbon standard for the
engine’s model year, with the further requirement that X is
rounded down to the nearest lower 0.2 grams per brake horsepower-
hour increment; and where n is an integer such that n x 0.2 is
-greater than or equal to zero. For diesel engines, X = 0.75 X
. original emission certification value for the engine’s model
year. For engines originally certified to a combined hydrocarbon
plus oxides of nitrogen standard, X = 0.75 x original engine
- certification standard pro-rated by the hydrocarbon portion of
" the original emission certification level. If the original _
emission certification levels are not available, the hydrocarbon
baseline standard shall be pro-rated by the hydrocarbon and
oxides of nitrogen values of the next later model year with
separate hydrocarbon and oxides of nitrogen standards.

(a)(2) Non methane Hydrocarbons

For engines originally certified to an optional non-methane hydrocarbon
standard,

(X - nx0.2) grams per brake horsepower-hour

where X = 0.75 X new eng1ne non-methane hydrocarbon standard for
the engine’s model year, with the further requirement that X is
rounded down to the nearest lower 0.2 grams per brake horsepower-
hour increment; and where n is an integer such that n x 0.2 is
greater than or equal to zero. For diesel engines, X = 0.75 x
original emission certification value for the engine’s model
year.
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(b) Carbon Monoxide
(X - nx 5.0) grams per brake horsepower-hour

. where X = 0.75 x new engine carbon monoxide standard for the
engine’s model year, with the further requirement that X is
rounded down to the nearest lower 5 grams per brake horsepower-

- hour increment; and where n is an integer such that n x 5.0 is
greater than or equal to zero. For diesel engines, X = 0.75 x
original emission certification value for the engine’s model
year.

(c) Oxides of Nitrogen
(X - n x0.5) grams per brake horsepower-hour

where X = 0.75 x new engine oxides of nitrogen standard for the
engine’s model year, with the further requirement that X is
rounded down to the nearest lower 0.5 grams per brake horsepower-
hour increment; and where n is an integer such that n x 0.5 is
greater than or equal to zero. For engines originally certified
to a combined hydrocarbon plus oxides of nitrogen standard,

X = 0.75 x original engine certification standard, pro-rated by
the oxides of nitrogen portion of the original emission
certification Jevel. If the original emission certification
levels are not available, the oxides of nitrogen baseline
standard shall be pro-rated by the hydrocarbon and oxides of
nitrogen values of the next later model year with separate
hydrocarbon and oxides of nitrogen standards.

(d) Particulate Matter
| (X - n x 0.05) grams per brake hofsepower—hour

where X = 0.75 x new diesel engine particulate matter standard
for the engine’s model year, with the further requirement that X
is rounded down to the nearest lower 0.05 grams per brake
horsepower-hour increment; and where n is an integer such that n
x 0.05 is greater than or equal to zero. For diesel engines that
were not originally certified to a particulate matter emission
standard, X = 0.75 x 0.6 grams per brake horsepower-hour.
Gasoline engines may not be certified to an optional exhaust
emission standard for particulate matter.

(e) 1972 and earlier model year engines may be certified to credit standards

as described in (a){1}, (b}, (c), and (d) using 1973 model year new
engine emission standards as the basis for calculating "X."
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(f) The test procedures for determining compliance with an optional standard
shall be the test procedure used to originally certify the engine. To
certify to an optional emission standard, a retrofitted engine must meet
all of the requirements of "California Certification and Installation
Procedures for Alternative Fuel Retrofit Systems for Motor Vehicles
‘Certified for 1994 and Subsequent Model Years and for all Model Year
Motor Vehicle Retrofit Systems Certified. for Emissions Reduction
Credit," adopted March 11, 1993, as amended [insert date of amendment],
which is -incorporated by reference herein. - N

Note: Authority cited: ‘Health and Safety Code sections 43701 (b) and (c).






ATTACHMENT F

L ANALYSIS'OF.GREENHOUSE GAS'EMISSTONS _
'FROM ALTERNATIVE FUEL BUS RETROFITS






Analysis of Greenhouse Gas Emissions
from Alternative Fuel Bus Retrofits

There is increasing -concern today about the environmental effects of
greenhouse gas, primarily carbon dioxide (C02) and methane {CH4), emissions.
This appendix considers the changes in these greenhouse gas emissions from
urban transit buses as a result of conversions from diesel fuel to the
alternative fuels methanol and compressed natural gas (CNG). Table 1
- presents estimated C02 emissions. This table conservatively assumes that

all the carbon in the fuel is completely oxidized to CO2.

Table 1
€02 Emissions Over 500,000 Mile Lifetime

Diesel/Trap Methanb1 . ' . CNG | |
Fuel Economy | 3.3 mi1e/ga]10n - 1.4 mile/gallion 0.026 mile/scfb'
coz " 1660 tons 1520 tons 1170 tons °
-{total C
conversion)a
€02 Change vs.  =------ B -89 -27%
Diesel

Note a: C02 Emissions from CNG bus calculated by assuming total carbon
conversion and subtracting C02 equivalent of CH4 emissions.

Note b: scf = standard cubic feet

Table 2 examines the effects of methane emissions from natural gas-
fueled buses. The results assume that methane is not oxidized by catalytic
converters. The calculations are based on reported CNG engine test data
indicating a total hydrocarbon emission rate of 5.5 grams per brake
horsepower-hour (g/bhp-hr), of which 85 percent is methane.



Table 2

Consideration of CNG Methane
Emissions of 500,000 Mile Lifetime

- Typical CH4 Emissions 11 tons
Effective €02 Emissions® 220 tons
Total Effective coz® 1390 tons
Change vs. Diesel -16%

Note a: Due to CH4, assuming CH4 has 20 times the greenhouse effect
of CO2 on a weight basis.
Note b: Includes direct C02 emissions of 1170 tons.

Tables 1 and 2 indicate that low-emission CNG and methanol-fueled buses
have lower greenhouse gas exhaust emission rates than standard diesel buses.
Therefore, the possibility of accelerating the global warming effect by
substituting alternative fuels for diesel is minimal.

Vehicle Evaporative Emissions

It is important for air quality purposes to avoid an increase in
- evaporative emissions when credit-generating alternative-fueled buses are
used in Tieu of standard diesel buses.

Diesel vehicles have traditionally been considered to have negligible
evaporative emissions, due primarily to the relatively low Reid Vapor
Pressure (RVP) of diesel fuel. Consequently, diesel buses currently are not
required to utilize evaporative emissions control equipment. Buses fueled
with CNG require no evaporative emission controls since they use closed fuel
systems to contain the pressurized gas. However, methanol buses use an open
fuel system. Therefore, methanol-fueled vehicles could have significant
evaporative emissions in the absence of adequate control equipment.

At present, all light-, medium-, and heavy-duty vehicles are required
to meet a two gram per test diurnal evaporative emission standard. .
Effective in 1995, all vehicles will be required to control running loss
evaporative emissions to a level of 0.05 grams/mile or less of ROG. ,
Utilizing these figures, and assuming one diurnal test represents one day of
bus operation, a methanol powered bus would have evaporative emissions of
about 0.04 tons ROG or 0.02 tons "organic material hydrocarbon equivalent"
(OMHCE) over its lifespan. Therefore, evaporative emissions from methanol-
fueled buses can be assumed to be negligibie (compared to the exhaust
emissi?n levels) as long as the evaporative control equipment functions
properly.
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- Distribﬁtion_System Evaporative Emissions

Use of alternative-fueled buses will result in an increase in losses
from the respective statewide alternative fuel distribution systems. Losses.
are estimated for both CNG and methanol. '

Natural gas distribution utilizes a sealed pressurized system. ARB
emission inventory data indicate that escaped ROG attributable to the
transport of CNG fuel -for one CNG bus would amount to less than 0.1 tons
~over the Jifetime of the bus. o

Methanol is a liquid that is stored in tanks and, during storage and
transfer, it is subject to evaporative losses. To estimate methanol
distribution system losses, it is assumed that the losses can be scaled to
gasoline distribution system losses on a per gallon of fuel basis.

Estimated gasoline distribution system Tosses were taken from ARB’s emission
inventory. These were adjusted for the lower RVP of methanol and the
expected gallons used per bus. The results were put in terms of OMHCE.

~ ARB staff estimates losses of about 0.2 tons OMHCE pér bus over the bus

~ lifetime. Therefore, increases in CNG and methanol fuel distribution system
. lgssgs can be considered negligible, relative to the exhaust emissions of

. e bus. . : : . : L
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