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FINAL REGULATORY ORDER

This final regulatory order consists of the following documents:

Attachment A:

Attachment B:

Attachment C:

Attachment D:

Attachment E:

Amendments to the “Caiifornia Certification and Instaliation
Procedures for Alternative Fuel Retrofit Systems for Motor
Vehicles Certified for 1994 and Subseguent 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
Ligquefied Petroleum Gas Fuels”

Amendmentz tn the "California Exhaust Emission Standards and
Test Procecures for Systems Designed to Coanvert Motor
Vehicles Certified for 1993 and EarTier Model Years to Use
Alcohol or Alcohol/Gasoline Fuels™-

Amendments to Article §, Chapter 1, Division 3, Title 13 of
the Cajifornia Code of Regulations

Amerndments to Section 2030 of Chapter 5
Amendments to Section 2021 of Chapter 5

Section 1956.9 COpiicnal Exhaust Emissions Standards for
Petrefitted h2avy-Duty Engines
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ATTACHMENT A

MODIFICATIONS T0 THE
'CALIFORNIA CERTIFICATION AND INSTALLATION PROCEDURES
FOR ALTERNATIVE FUEL RETROFIT SYSTEMS FOR MOTOR VEHICLES
CERTIFIED FOR 1994 AND SUBSEQUENT MODEL YEARS®
AS DECIDED AT THE BOARD HEARING ON JULY 27, 1995
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State of Ca1fforn1a
AIR RESOURCES BOARD

CALIFORNIA CERTIFICATION AND INSTALLATION PROCEDURES
FOR ALTERNATIVE FUEL RETROFIT SYSTEMS FOR MOTOR VEMICLES
CERTIFIED FOR 1994 AND SUBSEQUENT MODEL YEARS

AND FOR ALL MODEL YEAR MOTOR VEHIC%; RETROFIT SYSTEMS
CERTIFIED FOR EMISSTON REDUCTION CREDIT

Adepted: " Marcn 11, 1993
Amended: April 26, 1995
Amended: November 21, 1995

Nete: Changes approved by the Board on July 27, 1995, are indicated by
strike-out (deletion) and undarline (addition).
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California Certification and Installation Procedures
for Alternative Fuel Retrofit Systems for Motor Vehicles
Certified for 1994 and Subsequent Model Years

- £3

Lectified for Fmissjon Reduction Credit

APPLICABILITY

(a)

(b)

‘Subsequent Model Years

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

" (“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‘_gnq_gljg:ngtgxg_ﬁugl_

credits for all mode] vears.
Qnly these procedures shall be used to certify a retrofit svstem

= . =C%l
Legardless of model vear (MY) or fyel ysed,

Only these Procedures shall be used to certify a retrofit system
for installation on a transitional low-emission vehicle {"TLEV"},
low-emission vehicle ("LEV"), or ultra-low-emission vehicie
("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).

Each manufacturer shall certify 2 minimum of 15 percent of 1984, 585
percent of 1995, 55 percent of 1996, and 100 percent of 199¢7_and
subsequent model year engine family retrofit systems according to

'the requirements of these Procedures

"California Exhaust Emission Standards and Test

Procedures for Systems Designed to Convert Motor Yehicles 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 Fuelis” (for certifying alecohol and
alcohol/gasoline retrofit systems) shall be used to certify the
remaining percentage of 1994, 1998, and 19985 model year engine
family systems and 1993 and prior model year engine family systems,
except as provided in paragraph 1.(b)

i from t r of fi m

certified and shall be met prior to the end of the next respectijve
calendar vear,

A-1
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{e) A retrofit system manufacturer may as an option use these
Procedures to certify pon-credit generating alternative fuel
retrofit systems designed for installation on pre-1994 model year
gasoline- or diesel-fueled light-, medium-, and heavy-duty motor
vehicles, with the following addition: the Executive Officer may
order 25,000 mile-‘durability vehicle testing for alternative fuel
retrofit systems designed for installation on pre-1994 model year
vehicles which include hardware or components other than the fuel
conversion system as part of the overall retrofit system.

fa
o
~

A certification for an alternative fuel retrofit system issued
pursuant to these Procedures shall have the effect of a
certification of an alternative fuel retrofit system pursuant to
Health and Safety Code Section 43006y. A certification for

retrofif eguipment ytilizing any fuel. issued pursuant to these
regulations. amdshall aisehave the effect of an exemption issued
pursuant to Vehicle Code Sections #27156 and 38395.

B

DEFINITIONS

"Alternative fuel" refers to liquefied petroleum gas, natural gas,
alcohol and alcohol/gasoline fuels.

An "alternative fuel retrofit system" er “*retrefit system“is a package
of fuel, ignition, emission control, and engine components that are
modified, removed, or added during the process of modifying a motor
vehicle to operate on an alternative fuel.__Such svstems can be

"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.

“Dual fuel" refers to & retrofit system which utilizes both an
alternatijve fuel and a conventional fuel without further hardware
changeover required.

“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 it-generati
conventional fuel] retrofit system for sale in California and requests
or is granted the Executive Order certifying the alternative fuel gor

credit-generating conventional fuyel retrofit system.

For purposes of these Procedures “useful life™ is the duratijon, _
expressed in miles, of the longest durability period for the new
vehicle or engine emission standards to which the vehiclie or engine
Tamily 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 .1ife
requirements will begin.) :

GENERAL REQUIREMENTS
(a) Product Specifications:

In addition to all other standards or requirements imposed, the
Tollowing general requirements shall apply to all aiternative fuel
redit- ratj i retrofit systems to be
certified for instaliation on California-certified gasoline or

diesel-fueled motor vehicies:

(1) Alternative fuel retrofit systems for gaseous fuels shall be
equipped with a lockoff valve, actuated by an electrical ar
vacuum signal, preventing delivery of fuel to the carburetor,

.or fuel injection system, while the engine is shut down.

- (11) 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 lahoratory 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.

(ii7) 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

A-3
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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- i i 1

retrofit system. This requirement may necessitate modification
of the OBD system to prevent it from stering erroneous troubie
codes (e.g., storing a code signifying faulty operation of the
evaporative canister purge valve because the evaporative
emission control system has been removed). ATl modifications
to 0BD 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. MNotwithstanding, for
1898 and previous model year vehicles, retrofit system
manufacturers may request Executive Officer approval to disable
specific on-board diagnostic monitoring strategies for which
monitoring may not be reliable with respect to the use of
-alternative fuels (e.g., oxygen sensor response rate checks).
The manufacturer shall submit data and/or an engineering
evaluation to justify the ‘request.

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

(b) Emission Control Labels:

“California Motor Yehicle Emission Control Label Specifications,”
incorporated by reference in Title 13, CCR, Section 1965, shal}l
apply to installations of alternative fuel gor credif-generating
gonventional fye] retrofit systems, with the following additions:

(i) The retrofit system manufacturer shall provide a supplemental
Emission Control Information label, which shall be affixed in a
permanent manner to each retrofitted vehicle, in a location
adjacent to the original Emission Control Information Label.
If the supplemental label cannot be placed adjacent to the

roriginal label, it shall be placed in a location where it can
be seen by a person viewing the original label.

(1i1) The supplemental label shall elearly state that the vehicle has
beern equipped with amr alterratvie fuel reterfit system designred
te aldew it te eperate oR a fuel ether thar gaselime eF diesels
anrd shadd identify the fuelfs> whiech the vehicle is designred te
user The labedshall 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 Califernia
emission requirements. If the retrofit system has been *
certified as being capable of converting the vehicle into a Iier
1. TLEV, LEY, or ULEV, the label shall prominently display the
title, “Tier ] Vehicle.” "Transitional Low-Emission Vehicle,"
"Low-Emission Vehicle," or "Ultra-Low-Emission Vehiclie," as
appropriate. If the retrofit svstem has been certifijed for
credit-generalion use on a heavy-duty vehicle, the label will
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The labe)
shall also list any original parts that were removed during
installation of the retrofit system, as well as any changes in
tune-up specifications required for the retrofit system. 1In
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 alternative fuel retrofit system sold,

and for any other retrofit that includes changes to the vacuum
hose routing., The vacuum hose routing diagram shall be placed
underhood in a permanent manner at a visible and accessible
location and shall show modifications to the original vacuum
system.

(c) Owner's Manuals:

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

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

(ii) the correct refueling procedure for alternative fuyel retrofits;

{1ii) a listing of necessary service and service intervals, as well as
tune-up data, which differ from the service regquirements
specified by the vehicle's or engine's original manufacturer;

(iv) the name, address, and phone number of the installer, as well as
a 1ist of the names, addresses, and phone numbers of the ma jor
dealers in California who supply parts for, or serv1ce. the
retrofit system; and

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

Manufacturers of retrofit systems shall maintain a record of the
vehicle identification numbers and California license plate numbers
of those vehicles on which their product has been installed. As
part of this record, manufacturers shall identify the installation
date and the certification number of those systems installed on ;
each vehiclie and shall identify the vehicles' owners at the time of
installation, incliuding the owners' current addresses and phone
numbers at the time of installation. The retrofit system

A-5
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(e)

manufacturer shall supply a copy of 211 installation information te
the Executive Officer upon reguest. .

Instaiter 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

(2)

(b)

(c)

A request for certification of an alternative fuel or credit-

< i i refrofit 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, signéd
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 LEY or ULEY, er
[C] to convert an LEV into a ULEV. _[D] to convert 1994 or

jer
ver Vy= icl for i i i i For
[E]l inclyde the credit standard(s) proposed for certification
h ] . ; & ) r f-
Vy= " i i i i
Californja Code of Regulations.

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

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

the engine, emission control system, or other parts of the
vehicle.
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(i1i) 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 mere 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 svstem and part number(s),

5.  TEST PROCEDURES

(a)vDescription of Vehicle Categories:

Fer the purposes of these certification Precedures, the meotor
vehicle fleet is divided into three major categories:

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

II. VYehicles 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

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

(b) Test Procedures for Yehicles in Category I:

i i a r rtif nder rovi
the alternate test procedures given in B{g),
B=F
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For vehicles in Category I, the emission standards and test
procedures set forth in the “Califernia Exhaust Emission Standards
and Test Procedures for 1988 and Subsequent Model Passenger Cars,
Light-Duty Trucks, and Medium-Duty Vehicles™ alse appiy to the
certification of alternative fuel gr credit-generating conventiona]
fuel retrofit systems, with the following exceptions:

(i) The applicable emission standards shall be at least as

(1)

CE44)

(iv)

stringent as the emission standards applicable to the engine

. families for which the retrofit systems to be certified are

designed. Eor credit-generation., the appliicable emission

1 i rds. =
= i ifi r i i i

standards for the fwo fuels shall be no more than one tier
apart. In addition, vehicles retrofitted to operate on a given
alternative fuel shall alsc 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 durabiiity 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
credit-generating conventional fuel retrofit systems, test
vehicles equipped with an alternative fuel = i
conventional fuel retrofit system shall be assumed to have zero
miles of mileage accumulation at the time that the retrofit
system is instalied. 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,
1877).

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

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

A-8
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(v)

(vi)

(vii)

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

Vehicle mileage accumulation on a durability vehicle shall be
perfoermed in conjunction with emission testing. Before
beginning vehicle mileage accumulation of the retrofit system,
the system shall be installed on the durability vehicie, the
vehicle shall be driven 4,000 + 100 miies and fhen tested. An
a11g:na:lxg_Iugl_LgL:gflt_theveh1:le shall be tested using the
alternative fuel. A dual-=fuel retroftt system shall be
emission tested using each fuel that it is capable of operating
on. At the conclusion of vehicle mileage accumuiation, 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 vehicie.
Before beginning bench aging of the retrofit system, it shall
be {nstalled on the bench-test vehicle, the vehicle shall be
driven for 4,000 + 100 miles, and the vehicle shall then be
emission tested

using the alternative fuel. A dual-fuel retrofit system shall
be emission tested using each 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 vehicie, and a
second emission test or series of tests shall be performed.

For exhaust emissions of each regulated polliutant measured
during the vehicle mileage accumulation or bench-test
procedure, a deterioration factor shall be calculated by
dividing the emission rate obtained during the second emission
test by that obtained during the first., If the resulting
quotient is less than one, the deterioration factor shall be
assigned a2 value of one. The deterioration constant for
evaporative emissions shall be calculated by subtract1ng 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 vaiue of zero.

Choices of vehicle models. engines, and transmissions for use
in emission-data vehicies 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 Spec1f1ed 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

A-S
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Vehicles.” Dual fuel vehicles shall be emission tested using
each fuel that the vehicle is capable of operating on.

(viii) The deteriorated emissions of emission-data vehicles shall be
calculated using the deteriorztion factors ancd constants found
during vehicle mileage accumulation or bench testing. The
useful Tife 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 extrapotated 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 Tife 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 Certifjed for
Credit-Generation Pyrposes: .
Vehicles in Catasgorv II not being certified for credit mav cerfify
given in S5(g)

For durability, bench-test and emissicn-data vehicles in Category
II, test vehicles shall have accumulated a total mileage greater
than 4,000 miles and less than 10,000 miles with the original fuetl
system, prior to emission testing. If the manufacturer chooses to
use the option as described in 1¢{®3} (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 frontel 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 instalied.

{1) The procedures ocutlined in paragraphs 5(b)(iii) through
S(b)(vi) shall be used with the following modifications:
“useful Jife" shall egual 122,000 miles for vehicles in
Category II; the durability cr bench-test vehicle's emission
rates of regulated pollutants measured at 4,000 + 100 miles
after the installatien of the retrofit system shall not exceed
1.10 times the baseline rates; the deteriorated exhaust
emissions of reqgulated poliutants preojected to 120,000 miles
shall not exczed 1.3 times the baseline emissiens; and the
detariorated evapcrative emissions of regulated pollutants

A-10"
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projected to 120,000 miles shail not exceed the basejine
emissions plus 0.5 grams.

(ii) When the Executive Officer determines that deterioration
factors determined in paragraph S5(c)(i) may be carriad 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 cf the retrofit system
shall fot exceed 1.10 times the yehicles' baseline rates.

(d) Test Procedures for Vehicles in Category III_Not Being Certified
for Credit-Generation Purposes: :

Vehic] in Cat 111 T tifiad f it Lif
ynder fhese provisions., gr under the alterpnste test procedures
= in 8(q) _
Applicants requesting certification for retrofit systems for use in
Category III vehicles shall submit a test plan wiilizing eight mede
ehassis dyramemeter testin ject i fficer®
approval, to verify that the retrofit system will not cause excess
emissions from enginé families for which certification is sought.
Test vehicles shall have accumulated a total mileage greater than
4,000 miles and less tham 105000 miles with the original fuel

system prior to emission testing. I¥f the manufacturer cheoses Le
use the optien as described in 1{b}_feor pre-1594 medel} year
¥eRigiesy them the 10,800 mile Iimit shall mot be applicabler 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 mode ehassis dyramemeier tesi 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 ¢f the retrofit system using the eighi mede ehassis
~dynamemezer test specified in the test ptlan. -

£33 Subjeei ‘te the Executive Gfficeris appreval ef the applicantis
test pian prier te cemmencimg testingy testing wiilizinmg
precedures ether than the eight mede ehassis dymamemeier test
shall ke aliewed: ‘ '

(i4) Emission testing shall be conducted to determine exhaust
emission ratss 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 cutlined in paragraphs S(b)(iii) through
S(b)(vi) shall be used with the following modifications:
"useful life" shall equal 180,000 miles for vehicles in
Category IIl; the durability cr bench-tast vehicie's emission
rates of C0, and the sum of non-methane hydrocarbons plus NOx
measured at 4,000 » 100 miles shall nct exceed 1.10 times the
baseline rates; thé deteriorated exhaus:z emissions projected to
180,000 miles shall not exceed 1.3 times the bassiine
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(#vii])

(iv)

(v#)

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 emissicns shall be estimated by the
manufacturer based on good engineering principles and Jjudgment.
The manufacturer's test plan shall specify the evaporative
baseline emissions estimate anc describe how this estimate was
derived.

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.

Applicants requesting certification for retrofit systems
designed to allow Category III vehicles to operate on an
alternative fuel in additiom to diesel fuel shall conduct smoke
cpacity testing on the emission-data vehicle(s) utilizing the
peak smoke cpacity standards and procedures set forth in
"Heavy-Duty Diesel Vehicle Smoke Opacity Test Procedure,™ as
incorperated by reference in Title 13, CCR, Section 2182.
Smoke cpacity 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.

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.

r dtern 1 iven in
The procedyres outlined in paragraphs S(c)(i) and (ii) ghall be
used with the following modifications: ‘
(i) rtifi jon for it-gensratiogn r 11
r fi i v m, ytilizing an engine
dvnamometer, and not on the encine and vehicle compination.
Th: test ncg;-‘durg used shall be Lh: same procedure used to
certify the engine family wher new,
(i) Emissions for anv pollytart shall not exceed the baseline rate
y_mor t rof 1.1 1in issions for pre-

Rost-retrofit comparison pyrdcsass will be the certification
i i i 1 mi rin

riginal engine family

gertivication, excent-
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[B] i ion v n arlier 1
i aratj n thanol- or noi- d
- &9 1 r iz

Eormaldehvde smissions from anv 1994 or subsequent
medel vear engine operaiing on methanecl- or ethanel-
hased fyel shall be 3t or bejow the formaldehvde
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1.30, except for the pollufant(s) for which credits will be

generated, which will not exceed the credit standard declared
en the certification application as reguired under 4(c)(i),
Ihe deterjorated evaporative emissions, if anv, projected to

if 11 2e lin

(f) Jest ‘E;Qggdutgg for Vehicles in Categorv ITT Certifijed for Emjs;‘jgn
Reduction Credi

r = r m 1 1]
rovisi ltern i
S(h),
Ihe procedures oyttined in paragrashs &(¢Y(i) through {(v) shall be
wi ifi i isted in Sfed(i) through Ble)(iii},

{g) Aj_tmj_g_lgj_t__m_g for Vehicles in Cateqorv I, or for
Vehjcleg in Catecories IT, or IIT Not Reing Certified for Credit
Generation Pyrpoges

mg_m_amfacturer shall sybmit da*a from durgbﬂitv festing
condycted ysing the tast crocedyres uysad new vehicie or engine
gertifigation. The de*m_t_e_:_u;g‘m 11 8 emission levels shal]
meei the applicatle emigsion stardards for x2hicles or engines of
ihat mode! vesr and fyel tvpe.  Tha Execytive Qfficer mav certify
the =~ i fom gn revicew of the =yrability
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{iv)
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[h) Alternate Test Procedure for Yehicles in Categerv II or Category
11T Certified fer Credit Generation Pyrposes

Ihe procedurss out1in51,in S(g) shall be ysed, with thae following
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as required under &(c)(i), Th 3

- .

i s deterjorated evaporative
emissions, jf any, projected to the ysefu] 1ife. chal]l not
gxceed baseline emissions,

6. APPROYAL
(a) Issuance of Executive Orders:

If, after reviewing the test data and other information submitted
by the retrofit system manufacturer, the Executive Officer
determines that the retrofit system meets .the -applicable emission
standards or the criteria of an approved test plan, as applicable,
an Executive Order shall be issued certifying the retrefit 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 & conventional motor vehicle “tnto a TLEY, LEV or ULEY,
[B] converting a TLEV intoc a LEV or ULEV, er[C] converting a LEV
inte a ULEV r Ve i i

{b) Carry-Over and Carry-Across:

j&A) Carry-over of emission test data from the previous model
year to the following model year will be allowed, if the
Executive 0fficer determines that the carry-over data will
adequately represent the emissions performance of the
retrofit system tc be certified.Carry-across to similar
engine families will alse be allowed.

ign n il
11} T includ iniecti — ]
jdentical.)

{iij) Applications for carry-over and carry-across must be
accompanied by an engineering analysis demenstrating 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 apptication.

{(iv) Applications for carry-over and carry-across will be
evaluated according to the the criteria contained in EPA
Advisery Circular 17F, which is incorporated herein by
reference, and paragraph 4.»+4 ¢ 8§ of the "California
Exhaust Emission Standards and Test Procedures for 1988 and
Subsequent Mcdel Passenger Cars, Light-Duty Trucks, and
Medium-Duty Vehicles." These include, but are not limited
to, similarity of catalyst locaticn and configuration,
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- similarity of fuel metering system, similarity of emission
control system jogic and design, and similarity of any
other features that may affect the durability of the
retrofit system's emission performpnce.

7. INSTALLATION REQUIREMENTS

(a) Prior to releasing a converted vehicle to the consumer, the
installer of an alternative fuel pr credit-generating conventional
fue] retrofit system shall submit the converted vehicle to a Bureau
of Automotive Repair Referee Smog Check Station for inspection and

testing gxceot as provided in 7 (b).

(1) The installer ¢f an alternative fuel or_credit-generating
conventiponal fyel retrofit system shall keep a copy of the
certificate of compliance, issued by the Bureau of Automotive
Repair Referee Smog Check Station, &% 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 ULEY) or, for heavy-dytv vehicles, the
credit standard to which the svstem is certified. The original
certificate of compliance shall be submitted to the vehicle
owner upon the vehicle's release,.

(ii) The installer of an alternative fuel edit. rati
conventignal fuel retrofit system shal} 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.

(ii11) The installer of an alternative fuel it-ganaratin

conventiong! fue] retrofit system shall alse mest the

requirements of paragraph 9(c).

i . imjlar i 3 v i
installer shail submit ten vehicles with engines from cimilar
ngi familj retrofi with th m i r f
Automotive Repair Station as provided in 7 (aifi) and 7 (ai({ii)

L3 If all ten vehicles receive a certificate of compliance. for
: 1i i al v in 11
mi ver r il | i h r f
Automotive Repair pursyant to 7 (a)(i) and 7 (a)(ii) . For the
remaining vehicles incluyded in the altarnative inspec*ion
schedule that are not suybmitted to the Bureau of Aytomotive
Repair. the installer shall =maintain g record of the venicle's
identification nuymber, the veniclie's model vear and make the
engine size. the manufactuyrer ard fyel tvpe of the retrafit
Kit, the date of installaticn. and the emissions ecatsqory to
which the retrofitted svstem ig certified (i.e.. conventional
vehicle, TLEV. 15V, or ULEVY @r for heavv-dytv vehicles, the

gredit stgndard to which t49a svstam is certified The Air
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n

' 1 i
ai the Bureay of Automotive Repair, until an entire group of
10 passes, _

8. IN-USE ENFORCEMENT TEST REQUIREMENTS

(a) Manufacturers of alternative fuel : it- i i
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 emissian testing of
‘not more than 20 percent of a manufacturer's certified retrofit
systems/engine family applications per yEJr. 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 0fficer,
manufacturers shall perform the appiicable emission tests pursuant
to the following: '

1

(i) No vehicle shail 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-1lifes
mileage and vehicle age within useful-life time period.

(3) Mo indication of abuse (e.g.,. racing, overioading,
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 venicle
resulting from collision.

{5) Lead content of fuel sampie from the vehicle tank meets
‘applicable standards.

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

{11) The manufacturer shall, under ARB supervision, perform
diagnosis or restorative maintenance on those vehicles selecteg
for in-use enforcement testing. The manufacturer or a
laborataory approved by the Exezutive Officer shall (1) identify
part numbers of all essential emission control system
components; (2) check air filter, all drive belts, all fluid
levels, radiatsr cap, all vacuum hosas and electrical wiring
related to emission controi for integrity; check fuel metering
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{(iii)

(iv)

(v)

and emission control system components for matadjustments
and/or tampering, and record all discrepancies; (3) check
ignition system with oscillcscope 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 mzintenance
service.

-For vehicles in Category I, the manufacturer or a laboratory

approved by the Executive Of{icer shall perform the applicable
emission test procedures set forth in the “California Exhaust
Emission Standards and Test Procedures fer 1988 and Subsequent
Model Passenger Cars, Light-Duty Trucks, and Medium-Duty
Vehicles." The applicable emission standards shatl .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 “Califernia Exhaust Emission
Standards and Test Procedures for 1588 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 hersepower 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 venicles in Category III_not
gertified for credit genera*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._For vehicles jn Categorijes II and IIT
which are certified for credit generation, jn-use enforcement
will ist ati h r

i il ) {f)

2s provided for in paragraph 8(a)({viii), below.

The applicable exhaust emission standards for vehicles in
Categories II and III shaTll be the baseline emissicn rates
established during certification testing of the engine family
applications specified for in-use enforcement testing times 1.3_
rovi i rann ) and B(f) for credit

ratin vst . The applicable evapcrative 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_exceot ac prgvidsg in

paragraphs 57(ed and 5{f) for cradit gererating svgiaems.

ive]

Manufacturars shall complets im-use enforcement testing within
& months of the issuance of the in-use ccmpliance testing order
and shall submit all test data to the Executive 0i7icer within
30 calencar cays fellowing zzmpletion of testing.
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{(vii) Felliowing review of manufacturer in-use enforcement test data,

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

{(viii} ifi for it-generation

wmwwumum
il! ily in-yse I:SI]DQ “m”:gmg;; gg the engine farn's'lv an
h sv will
y i in= £ 23 r '1" m
-af these Procedyres,
(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 pol]utant exceed the
app11cab1e em1ssxon standards

ion, the entire vehicle population so.
represented shali be deemed to exceed suth 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, Titie 13, CER. If no such recall plan is submitted,
the Execut1ve Officer may order ‘corrective action including reca]]
of the affected vehicles in accordance with Sections 2122 through
2135 Title 13, CCR. For the purpose of these Procedures, the term
manufacturer." as referenced in Sections 2111 through 2135, Title
13, CCR, shall mean "retrofit system manufacturer.”

9. WARRANTY REQUIREMENTS

(a)

(b}

Requirements of Manufacturers:

The manufacturer of an alternative fuel pr credit-generating
conventional fyel retrofit system shall warrant to the person
having the vehicle retrofitted and to each subsequent purchaser of

the vehlcie that the alternative fuel gr credjt-generating

retrofit system is designed and manufactured te

.conform with the applwcabie requirements of these Procedures and is

free from defects in materials and workmanship which cause the

- alternative fuel or credit-geperating conventional fyel retrofit

system to fail to conform with the applicable requirements of these
Procedures cr cause damage te 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 inc1uding 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 g__;cgd;L“
generating conventional fuel retrofit system).

Extended Warranty Requirements:

Each manufacturer of an alternative fuel gr_credit-generating
conventiong! fye! retrofit system shall identify in its application
fer certification the warranted paris whose individual replacement
cest, at the time of certificaticn, exceeds the cost limit defined
in paragraph 9(b){i}. The repiacement cost shall include the cost
of the diagnosis, parts, and labor. The costs shall be those of
the highest cost metrcpolitan area of California. Each
manufacturer shall warrant to.the person having the vehicle
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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 8{(b)(i) are free fram
defects in materials and workmanship which cause the alternative
fuel or credit-generating conventignal 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.

(1) The cost limit shall be calculated using the following
equation: ' ’

Cost limit, = $300 X (CPI__,/121.9)

where:
Cost Iimitn is the cost 1imit for the year in whjch the

alternative fuel gr it- v
retrofit system is to be certified.

n is the year in which the alternative fuel or credit—
r v i retrofit system is to be
certified.

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

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

(ii1) 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 dojlars per hour, and the
labor hours necessary to replace the parts.

(¢) Requirements of Installers:

Each installer of an alternative fuel QrC _credit-generating
sonventional fyel retrofit system shall warrant to the persen
having the vehicle retrofitted and to each subsequent purchaser of
the vehicle that the alternative fuel it- j
conventional fuel retrofit system will not fail te 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 installiation. Installers of alternative
fuel or credit-generating conventignal fuel retrofit systems shall
install onily these systems of a certified configuration and shall
agree to indemnify the person having the vehicle retrofitted and to
each subseguent purchaser of the vehicle for the cost of repair of
any vehicle upon which a noncertified configuration was installed.
In addition, the installier 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 impesed as a result
of improper instaliation of the alternative fuel or credit-
generaling conventional fuel retrofit system. The warranties and
agreements to incemnify shall be effective for thrae years or
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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 inceorrect jnstallation

of the alternative fuel or credit-genecating conventional fuel
retrofit system).

Before an installer installs an alternative fuel or credijt-
i i retrofit system, he or she shall have

generating conventional fuel
submitted to the ARB a sample of the warranty statement tec be
provided by the installer in accordance with this paragraph.
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ATTACHMENT B

—

: 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
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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 LIQUEFIED PETROLEUM GAS OR NATURAL GAS FUELS

Adopted: April 16, 1975
Amended: April 18, 1981
Amended: September 14, 1884 -
Amended: March 11, 1993
Amended: November 21, 1995

Note: Changes approved by the Board on July 27, 1395, are indicated by
strike-out (deletion) and underline (addition).

52



10.
Lie
12,
13.

TABLE OF CONTENTS

GENERAL APPLICABILITY . .

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

DEFINITIONS . . . . . . .

APPLICATION FOR APPROVAL

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

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

oooooooooooooooo

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

EMISSION STANDARDS AND TEST PROCEDURES . . . . . . . . . .

SELECTION OF TEST VEHICLES
VEHICLE TESTING . . . . .

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

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

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

53

10
18
17
17
18



CALIFORNIA EXHAUST EMISSION STANDARDS AND TEST PROCEDURES
FOR SYSTEMS DESIGNED TO CONVERT MOTOR VEHICLES
CERTIFIED FOR 1933 AND EARLIER MODEL YEARS TO USE
LIQUEFIED PETROLEUM GAS OR NATURAL GAS FUELS

The autkority 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 pari for exrhaus:
emissions for gasoline-powered motor vehicles shall apply to motor
vehicles which have been modified or altered te use & fuel other than
gasoline or diesel.”

43006. “"The state board may certify the fuel system of any moter
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.” . '

1. GENERAL APPLICABILITY

"California Exhaust Emission Standards and Test Procedurss for Systems
Designed to Convert Motor Vehicles Certified for 1993 and Earlier
Model Years to Use Liquefied Petroleum Gas or Natural Gas Fuele"
("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 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 1955, and 1996 model-year
vehicles in accordance with the following implementaticn phase-in
schedule. Each manufacturer may certify a maximum of B5 percent of
its total 1994 model-year engine family conversion systems, amd 45
percent of its total 1995 model-year systems. and 45 percent of its
fotal 1996 model-vear systems, according to the requirements of these
test procedures and “Califernia Exhaust Emission Standards and Test
Procedures for Systems Designed to Convert Motor Vehicles Certified
for 1883 and Earlier Model Years to Use Alcohol or Alcohol/Gasoline
Fuels." The remaining percentage of each manufacturer's certified
1994, amd 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 and for
11 - i fi il rtifi issign
egucti redif." The percentages shall be cetermined from the tota)
numcer of conversion systems certified and shall be met prior to the
enc of the appiicabie pnaxt respective calendar year. If the above
referenced B85 percent maximum is exceeded for 1594 or the above
referenced 45 percent maximum is exceeded for 1995_ogr 19S&, the
Executive Officer shall rescind the Exezutive Order for thase
cenversion systems most recently certified which caused the

B-1

54



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 systes designed to
convert a vehicle to TLEV, LEV, or ULEV emission standarés (as defined
in Section 1960.1, Title 13, CCR)._ These pr ras shall pot

artifv retrofi for issiorn reducti redi

. DEFINITIONS

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

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

GENERAL STANDARDS

(a) In addition to all other standards or requirements imposed, any
medification of a gascline- or diesel-fueled motor vehicle to

allow the use of liquefied petroleum gas or natural gas as a
fuel:

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

(i) Shall not in its cperation, function, or malfunection,
result in any unsafe condition endangering the motor
vehicle, it occupants, other persons, or praperty in close
proximity to the vehicle, in accordance with the -safety
requirements specified for the original vehicle.

(b) In the case of a dual-fuel conversion, where the vehicle may run
on gascline (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
eriginal air cleaner when replaced by an air cleaner compatible
with the LPG/NG carburetor.

NON-APPLICABLE REGULATIONS
A1l requirements in the referenced California exhaus: emission
standards and tast procedures for gasoline or diesel-powesred vehicles

not directly related to exhaust emission test procedures shall not be
applicable to these procedures,
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APPLICATION FOR APPROVAL

a.

An application for approval of a modification to use LPG and NG
fuel in 2 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 vehicles may be

the same for consecutive model years.

The application shall be in writing, signed by an authorized
representative af the manufacturer, and shall incliude the

following:

is Identification and description of the vehicles in each
vehicle category and engine displacement ranges for which
approval is requested. -

There are three vehicle categories.
a) Passenger Cars (PC)
b) Light-Duty Trucks (LDT) and Medium-Duty Vehicles (MDV)

c) Héavy-Duty Vehicies (HDV) powered by Heavy-Duty Engines
{HDE)

ii. A compiete description and identification of the conversion
system, including carburetor mode] number(s), carburstor
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.

iii. A statement of reccrmended maintenancs procedures, including
initial installation and initial tuning, ané equipmesnt
necessary to ensure that the vehicle and engine in operation
conform to the regulations. If the procedures are not
uniferm, then the specific procedures for each differsnce
make and ‘model shall be given. A description of the program
for training of personnel for such maintenance and
installatien.

iv. 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 ARBE 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 possibie.
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d.

vi.

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 available for sals
to the public. They shall alsoc be representative of the
engines and transmissions offered by the vehicle
manufacturers.

An. agreement that the modifications made in the Tield will

be properiy identified. " To meet this requirement, the model

number shall be permanently marked on the carburetor. A

permanent label, to be affixed in the engine cempariment

where it may be easily read, covering the following for the

specific instaliation, shall be furnished. The label shal]

set forth the following: ; ’

Manufacturer's name and address.

. The California Air Resocurces 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. ’

7. Carburetor, vaporizer/regulator model numbers, and
carburetor configuration/calibration cecdes.

o B [ RN

o

For retrofit systems applicable to 1994, and 1885, and 1996
model year vehiclies, a complete listing of the engine
families for which the manufacturer's retrofit systems are
designed for installation. The number of a manufacturer's .
1394, and 1595, and 1996 model-year engine famiiy retrofit
systems certified according to these test procedures shall
be limited according to the phase-in schedule described in
the General Applicability section of these procedures,

An application may be made for certification to emission standards

or to typical baseline emission levels.
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6.

EMISSICH STAHDAROS AHD TEST PROCEDURES FOR f-_"C. LOT:, KDY, AKD HOZ
(a) For certificaticn to emission standarcs, the approzsiate model-

year ezhaust ezission standarcs to be used are the asplicabie
Californiz new vehicle ezhaust emission standares. Test
procedures shall be the @pplicable Califernia new vehicle

certification test procadures fer.the mcdel-year of the test

vehicle. Cempliance is demonstratad by appiymg 3 detericration
facter to beth the cold and het start emission test results to
preject the emission levels tc the end of the vehicle's useful
life and comparing the results with the emission standards.
These test results must meet the applicable emissics standards.
A retest is permitied {f the vehicle fails the first test. The
assigned detericraticn factor will be based on gaseline-powered
or diesel-powered vehicle gartification deterioraticn rates as
specified by ths Execuytive OfTicer. In acditien, cual-fuel
systems will require CYS-75 tests using the originil fuel with
the conversion system installed. This test result (with the
certificaticn deterioration factsr or, (if not availazle, an
assigned detericration facter applied) must a‘lso mest the
applicable emissions standards. :

Fer certificaticn te typical baseline emission levels, the
exhaust emission levels to be used are those from representative
vehicles in'gocd cperating ccacdition selectad by the Ezesutive
Officer for tasting. Test procsdures shall be the pplicable
Califernia test procedures for the modei-year of the vehicle.
Back-to-back tests must be csnducted and a significaat increase
in the emissicns from the baseline.may be cause fer cenizl. In
order ta improve data reliability, the manufacturer may elect te
perforz two back-to-back tests, in which case a significant.
increase in the average emissions of tha two conversion system
tesis over the average baseline test emissions may e cause for
denfal., -Test variability will be considered in estzlishing
significant increzses in emissions. 1In additien, far duai-fuel
systems, & CYS-72 test using the criginal fuel with the
csnversion systez is resuired. This test shall alse not
sigrificantly increase emissiens frem the baseline level.

The test variability factsrs applicable fer back-tz-back tastis
are 1.10 fer KC and NOx'and 1.1% for CO emissicns. The
conversion systaa meets the czmcliance reguirements when the
emissicn data frem the tests with the czaversien system
installed, are at or telow the emissicn levels of ths baseline
exissions with the variability factars azplied.

B-3

58



(<) For certification of conversicr systems to ke installed enly on
heavy=-duty engines, the appresricte modsl-year erhaust enissien
standards and applicaple (diesel er gascliine) ezhaust emissien
test procedures shall be uses. Hewaver, approvil of a conversicn
system to be installed on PC er LDT/KDY shall autematically
cuzlify the system for use with heavy-duly engines with similer
cr less sophisticated emissica coatrol systems without additicnal
testing.

(d) The durability of all systeas will be determined by an
enginesring evalilation. For czuse, and based on the engineering
evaluation, the Executive 0fficer may reguire durabilily tests.

SELECTION OF TEST YEHICLES FOR THE LIMITED FLEEY

A mazimum of two test vehicles may be reguired by the Executive Officer
for each vehicle category. One test vehicle can represeal the worst
cise and the other the most pepular venicle fer which the conversion
system is applicable. The Air Rescurces Board will noctify the applicaat
in writing of the vehicles which can be used to demonstrate compliance.
In reguesting emission tests, the Air Resources Board will ccasider
emissicn cantrol system similarity cver vehicle categories when
deterzining tha test fleet size. '

YEEICLZ TESTING

To assure better test data utilizaticnm, each applicant shall ebfain.
pricr approval in writing frem the Exzecutive Officer on the test
vehicle flest. : = :

{a)  Test Yehicles _ | v

" (1) VYehicles Certifying te Kew Yehicle Ezhaust Exmissien
Standards ) 3

Each test vehicle shall e 2 California certifies versien

~ having been criven a minimum ef 4,000 miles en gaseous
fuel. The vehicle mileage accumulation must be cene by
driving the vehicle on the rcac fellowing a reute of
typical suburezan type ¢riving, or cn 2 chassis cynamometer
utilizing the Autemsbile Manufacturer's Asseciatisn (AHA)
milezge 2csumulation cycle. The aszplicant may reguest and
the Ezecutive Officer may allew tast vehicles with less
mileage if the applicant cemsnstirates emissicn stiability.
Enission stability can be cemcnstirated by perferzing two
{2) consecutive CVS-73 emissicn tasts with 530 miles of AMA
type c¢riving betwean tasts ans shswing ne caange in
emissions cutside of tsgs variazility.

E-6
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(i1)

Each test vehicle must also be susjected ts & thercugh

ezarminaticn pricr tc any emissicns test(s) tc detect anc

correct possitle cefects and cdeviaticns froc mapufacturer's
specificaticns in e=~issicns-reiated parts. ' B

Testing may be perfermed at any incepencent laboratery
properly equipped tc ccnduct the tests. The test vehicles
shall be uncer the cantrol of the laboratery for the entire
test period. Return of test vehicles te the applicant
during the test pericd may invalidate the test results.

The laboratory's report must be submitted cirectly to the
Ezecutive Officer and contain all related information,
including failed test data. Tests performed far research
and develcpment purpeses before the applicatisn is ,
submitted nesd not be reportec. The applicant may not edit
the laboratery repert but may submit additisnal clarifying
ccaorments or iafermation. ;

Yehicles Certifying to Typical Emission Levels

Bach test vehicle shall be a Califernia certified version
naving been driven & minimum o7 4,000 miles en the original
certificatica fuel as required fer new vehicie
certification. In the svent that 2 manufacturer acguires i
vehicle with lass than 4,000 miles, the vehicle mileage
must be brought te 4,000 miles by driving the vehicle cn
the roac follewing 2 reute of typical suburtan type
driving, er by acsuzulating mileage on a chassis
dynamemetsr utilizing the AMA mileage acsumulatien cycle.
The Ezecutive Officer may allew test vehicles with less
mileage if the applicant cdemcnstrates emission stability.

Emission stability can be demcrnstrated by performing two

(2). ecnsacutive CYS-75 emissicn tests with 820 miles of AMA
type driving between tests anc showing ns change in
emissicns cutside of test variadility.

Each test vehicle must alsc be subjested tc 1 thercugh
examination prisr ts the basealine test to deftect and
correct passible cefects ane ceviations frem manufacturer’s
specificatien in emissicas-relatesd parts. The baseline
emissions of the test vehicle sheould be typical for that
particular make anc medel-year. Typical vehicle emissions
will be cetermines by using the venicie surveillance test
data, supplementss by assemsly-line tese anc certivication

test data as reduired ané zppropriate.

m
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If a vehicle exceeds typical emissien vaives, the applicant
may make a full diagnostic evaluatica of the venicle, make
dny necessary repairs, end retest the vehicle. If neo
dbnermal ccnditions of the engine or the saissicn controis
are naoted;, the vehicle will be accepted as a test vehicle
and fts emissicns data will e used feor camparisen with
conversicn tystexs test resuite. The 2pplicant may ferege
the abeve and selest ancther test vehicle from the given
1ist of alternative vehicles.

Testing may be pearfcrzes at any laberatery preperly
equipped tc conduct the tests. The test vehicle shall be
under the ccntrel of the laboratcry for the entire test

‘pericd. Return of the tast vehicle teo the applicant during

the test pericd may invalidate prior test results.

After the baseline test has beenrun, pricr approval must
be obtained frem the Exezutive Qfficer before any
sarvtcxng, maintenancs, er parts replacements are made,
except ‘thase that are in accarcdance with the written .
instructions previded with the applicatien. The samea fuel
shall be used fer the back-to-back tests using g2scline or
diesel. There should be sufficient fuel in the fuel tank
to permit the baseline and with cconversion systesm tests.
The laberatary shall ressrd all the abave infermatien and
include it as part of the re:crt. The Iabaratcry s report
must be submitied direcily tec the Ezecutive 0fficsr and
contain a1l related inferzaticn, including fatled ‘test
data. Tests perfermed for-research and davglc,ment
purposes befere the applicztien is submittad nses net be
reporiec. The applicant may net edit the labc'a:.ry report

. but may subzit sdditicnzl clarifying coczents c-

infermatien.

(k) Test Sequence

(1)

Straight ligquefied petroleum or natural gas canversions
certifying tec emission stancards

i Adju;t.vehicle toe vehicle manutacturar's
3 specificatien.
2. Install cenversion system in aceszrdanze with

csnversion system manufaciurer's installatien ‘
instruzticns (permaneat installatien ef gisecus fuel

tank is not reguired). I
2 Run one ¢3ld start CVS-7% test using gasecus fuel.
4. Run cne ccld start CYS-75 tast vsing gasscus fuel
(omly if first CVS-7% tas: fzils the emission

standares’.
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(11}

Dual-fuel systems cartifying to standaras

1. ° Adjust vehicle to vehicle manufacturer s
- specifications. :

2: Install csnversicn systez in aceordance with the
conversion systes manufacturer®s installatisn
instructions (permanent installation cf gaseaus fuel
tank is not required).

= Run cne coid start CVYS-75 test using gasesus fuel.

4. Run one cold start CYS-75 test using gaseocus fuel
(enly {7 first CYS-7S test on gaseous fuel Tails the

emission standards). ' ‘ -

5 Run sne hat start CVYS-72 test vsing gasaline eor
diesel fuyei. .

-

6. Run one hot start CYS-72 test using gasoline or
diese]l fuel (only if¥ first CYS-72 tes: en gascline or
diesel fuel fails the emission standz-ds).

Straight liquefied petreleus or natural gas coanversions

" certifying to typical baseline emissicn lerels

S (iv)

1. Adjust vehicle ts vehicle manutacturer's
specificaticon. .
2s Run one é:id start CVS=-75 tast using gasocline or

diesel fuel.

S« Iastall csaversion system in acesrdzace with

. canverszicn system manufacturer's inszallation
instructions (permanent installaticn =f gaseous fuel

tank is net reguires). '

4. Run cne e=z1¢d stars CYS-7% test using gasesus fuel. .

?ua];fue'ﬁ systems cer:i;'ying to typical baseline emission
eveis - . :

l. Adjust vehicle ta vehicle manufacture-'s
specificazicns.

2. Run two tzseline tasts using gasojine er diesel fuel.
Cne is a cald start CYS-7E, and the othsr ic a nat
start Cvs-72, . '

3. Install czaversion System in aczerdance with the
cInversion system manufaszturer's installatien
instructizns (permanent installation of gzseaus fuei
tank is nmag rfesuirec).
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CALCULATION PROCEDURES

Repeat cold start CYS-75 test using gaseous fuel and”
the hot start CY5-7Z test using gascline cr diesel as
the. fuel.

As an alternative, the applicant may ¢elete the two
hot start CVS-72 tests and in their places run a zold
start CY5-78 test with conversion system using
gasoline or diesel fuel.

at

The following caleulation procadures are based on the Federal CV3-1575

Test Procadure.

The final reported test results shail be cemputed by

use of the fellowing fnrmulasy

Meaning of Symbols

PC -
10T -
oy -
oy -
cocnnc'
Cﬂdg .-
Cﬂd | -
CC'g s
CQu: P
Conass®
L0, =
€cane

Passenger cars

Light-duty trucks

Medium-duty vehicles (ovér 8000-8500 lbs. GYW)
Heavy-duty vehicles (those vehicles over 8300 Ibs. GYW)
Carbon menoride cancentraticn of the diluts

exhaust sample cerrected for background, water vaper, and
an_e:traction, in pom.

Carten moncxide concentratica of the dilutien air sample
is measured, in ppm.

Carben menezide cancentraticn of the diluticn 2ir
corrected for water vapor srtracties, in ppm.

Carbon mecnoxide cznesntraticns of the dilute ezhaust

sample voluze csrreciad for water vagor and carben
dieride extraction, in ppm. The calculation
dssumes the carbdcen ts hydrogen ritic ef the fuel to
be 1:3.802 for natural gas and 1:2.333 for LPG.

Larbon mencride cameenzraticn of the diluts exhaust
sample as measured, in pem.

Carbon moncride emissisns, in grams per tasd phasa.
S Y

Carson ciczice esnceniraticn cf the dilute exhaust sample

_corrected for backgrsunc ans water vaper, ia percent.

‘B-10
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Dehsity&aé

Densityncy

DensityHO o

zmlSS

canc

Carbon dioxide conceatration of the dilute erhaust
sample, in pereent.

Carton dioride emissions, in grams per test phase.

Density of carbon menexide “is 32.87 ¢/ft3 of 63%F enc 750
mm Hg pressure.
Density of hydrocarsens is 15.64 g/ft3 far natural gas

and 17.28 glfta for LPE assuming an average carban to
hydrogen ratioc of 1:3.802 for natural gas and '1:2.656 for

LPE, at 68°F and 760 m Hg pressure.

Density of ozides of nftragen is 54.16 g/ft° eﬁxuming

they are in the fora ef nitrogen dicxide, at 68°F and 780
m Hg pressuyre. '

- Dilution Factor,

Aysolﬁte humidity in grains of water per pound of dry
air, - :

Hydracarben concentration fer the dilute ezhaust sample

carrected for Sackgraund, in ppm carben eguivalent, i.e.,
equivalent propane x 3. '

Hydracqrbcn concentration ef the dilutien air as
msasured, in pe= carben equivalent.

Hydracarzan concentraticn of the dilute ezhaust sampie,
in ppa carsen equivaient.

Hydrocarten emissicns. in grams per test phase.

. - - -
Humidity csrractien facter.

Hum;:r e’ revolutions of the positive displacement pump
curing the test phase while samples are being callectad,

Ozides ef nitragen cinzentration of the diluts exhaust

sample carrected for backgrecnd, in pem.
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HOxd .
HDxe . =
m:'xnuss
PB =
Pd ®
Pi. a
Tp- =
Ri =
Yoiz "
Yo s
Yee ®
The ®
Ys =

Oxidas ¢f nitrogen concentration of the dilute air as
measured, in ppm. .

Ozides of nitrogen coencentration eof the dilute erhaust
sample &5 measured, in ppm. °

Oxidés of nitrogen emissions, in grams per test phase.

Barcmetric pressure, in mm Hg. _
Saturated vapar pressure. in mm Hg at ambient dry bulb
temperaturs.

Pressure depressicn below atmespheric measured at the
inlet to the positive displa:emegt pumz.

Average temperature of dilute exhaust entering pesitive

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

Relative humicdity of the ambient air, in percent.

Total dilute exhaust volume in cubic fest per test phase
correctad to standard cznditions (EZS=2 and 760 rm Hg).
Yolume of gas pumped by the pesitive displacement pump,
in cubic fest per reveluticn. This velume is dependent
on the pressure differantial across the pasxt1ve
displacement pump.

Hass exissions as caleulated frez= the. 'transun phaée
ef the cz1d start test, in grams per tzast phasa

Mass emissiens as caleulated frem the “transient® phase
of the csld start test, in grams per test phase.

Mass emissions as ealeuzlated frem the *stabilized” phase
of the ccld start test, in grams per ta2st phase.
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-

- Weighted mass emissions of each pollutant, i.e., HC, co,
or NO ., in grams per vehicle mile.

For passenger cars, light-duty trucks, and medits—duty vehicles:

(a)

(&)

The mass enissions of each pollutant in grazs per mile is
Y‘P- (0.43th -« 0.57 Yht - Ys)/7'5

The mass of each pollutant feor each phase ©of both the :ulﬁ
start test and the hot start test is determined from the
following: ' ) :

- (1) Hydrocarbon mass:

HC - Vmi

mass ll.noozcco)

p 4 Densitykc x (HC

b 4 canc

(2) Oxidgs.;f nitrogen mass:

I mi

O = ¥ . 1 Density,. x K. x (NO
mass z - an B .

/1,000,000)
t2ac

Ky = humidity carrection facter

(3) Carbon monoxide mass:

¢ s Vm. x.Densityca z (CO

dass ¥ 71.300.,000)

caneg
(4) Carben dicxzide mass:

co =-V_. 1 Density., x (co /160)
Znags  miz ca, Zcone

o Yoz B x (P, - P,) x 528
miz (760)(Tp)

HC Cgne® HC, - HC4(1 - 1/DF)

b4 R 4

HOx = NO - NO (1-1/DF)
cane e d

cqcanc = €O, - €O, (1-1/DF)

Co,» (1-0.02s01 Cuze‘ 0.000323 R,) €O_ fer natural gas

€0, = (1-0.02328 coze - 0.000323 R,) C4,, for LPE
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€0y » (1-0.000323 R,) CO,_

K

1
B " 1-0.0047(K-78)

(43.4788,)(Pd)

Py = Pg 1R 7100
OF » il 3 fer natural gas

c”z,_‘ (HC, « €0,) z 10

17 — for LPG
€0y, + (4, = £8,) 1 10

OF =

For hydrecarbens the ‘rm value must be multiplied by the methane
csatent correction factor (MCIF).

Hc\n s 'Ym I MCCF

m:m » veighted mean HC mass in ¢ms per vehicle mile after
carrecticn for methans cantent

For 1581 and earlier model vesr vehiclas, the MCCF values as
determined by the vehicle manufacturer and approved by the ARB’
during certification shall be used. In the absance of such
values, the following shall azply:

Basoline = PC = 0.85 (catalyst cniy)
’ PC = 1.0 (non catalyst cars)
0T = 1.0 :
MOY a 1.0
HDY = 1.0
Matural Gas = 0.5 (all vehicle categories)
.LPg = 0.7% (all vehicle categeries)

-

In.:he alternative, the azplicant may chcose tc determine the actual MCCF by
‘ us;gg the "California Nen-Methane Hydrecarbon Test Procesures® acopted May 24,
1878. i

For 1882 anc later medel vear vehicles, nzn-methane hydracarbens must he
determined vsing non-methans instrumestaticn. In the alternative, the
applicant may measure crly total hydrescartzns during 21l testing., Heowever, in
Such evenl, ns methane cradit will be given either gascline or gaseous fuels.
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(1) "For the *transient® phase of the cold-start test assyme

Yo = 0.29324 cu ft per revolution; KN = 10,485;

R, = 48.2%; Pg = 762 m Hes Py = 22.225 m= Hg; Pi = 70 mm Hg;

Tp.a 570°§;-HC3 = 105.8 ppm carbon eqﬁivalent: NDx = 11.2 ppm;

FD‘m = 306.6 ppm; tuzg = 1.43%; HCd = 12.1 ppm

No‘a = 0.8 ppm; €O, = 15.3 ppm. _

Then, for an LPGE fueled fﬁhicle:

' 23441110 485) (762-70) rE28)
Yaiz = T (760)(570) * 2385.0 gy ftopset,

H o= (%%35%3%3é53351;1§§—§%§%0) = 62 grains of water/pound dry air

1
i = T5.9047 (s2-75) * O0-9424

CO, = (1-0.02328(1.43) - 0.000323(48.2))306.6 = 291.6 ppm

€0, = (1-0.000323(48.2))15.3 = 15.1 ppm

OF "= 117 =, » 7.281
1.43 « (10E.8 » 221.€) z 18

HC.gne = 105.8-12.1 (1-1/7.861) = £2.22 pes

HCpags = (2552)(17.28)(55.22/1,000,000) = 4.270 grams per test

phase
NO_ » 11.2-0.8(1-1/7.S81) = 10.50 ppe
canc .
KO = (2552)(54.16)(10.50/1,000,000)(0.8424) « 1.351 grems per
xmass
© test phase

CO.onc ™ (251.6). - 15.1(1-1/7.261) = 278.4 pom
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£0pass * (2555i(32-57)(273-Ul.nun.aun} * 23.82 grams per test
phase '

(11) For the "stabilizad® portion of the cold-start test assume that
stmilar calevlations resulted in-HCmass » 0.62 grams per tast

phase; annaxs s 1.27 grams per test phase; and cnmass = 5,88
grams per test phase. o =

(111) For the *transient® portion of the hof-start test assume that
similar calculations resulted in HCpass = 0-51 grams per test

phase;: Huxna:: » 1.38 grams per tast phase; and tomas: =-5.01

grams per test phase. ~
- (iv) For an LPG fueled vehicle:
HC'm . {0.433¢4 27y ; :g E7Y(0.51) & Q. B2 I0.75 s 0.225 qrams per
vehicle mile

co »{LAIN2382) - (0 ETVSON 2 B8y L, —

7.50
vehicle mile.

Ko, - ;gdgzjr1 291) ; ég £74_(1.38) « 1.27 = 0.354 grams per
- m i . . = .
vehicle mile ’

10. APPROYVAL

(2) If, after 2 review of the data and olher information submittes
by the manufacturer, the Executive Officer determines that Fl
zedification to use LP§ or NG csnforms to these procedures, he .

er she will jssue an Executive Order of approval for such
medifications.

(b)  Such Ezecutive Order may be issued upen such terms as the
Executive Officer deems Recessary to ensure that any

medificaticns to use LPG or KG will meet the resuirements of
these procadurss.

(c) Appreval for a conversica systes fer a given medel year is
czemed s agproval for all previcus model years unless
specifically limited in the zecutive QOrder. Approval for
Subsequent model years (i.e., carryover) may be given, after
Fequest by the applicant, if further engineering evaluatien
ind/or testing demenstrates that the system will meat the

ftandards for the applicable moca] year and engine
displacemants,
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{a) Appreoval for installation on vehicles with similar
emission centrol systems (f1.e., carry-acress) mey be
given, if requested by the 2pplicant, if further
engineering eveluation end/or testing demonstrates
that the system will meet standards fTor the applicable
model-year({(s) and engine displacement(s).

11. CHAHGES TO COHYERSIOH SYSTEH AFTER APPROYAL

All.changes toc the conversiomw system, :n:lud1ng
installatien changes, must be submitted to the

Ezecutive Officer. The Executive Officer may require
additional testing pricr to approval. '

12. HOH-COKRYEHTIOHAL SYSTEHS

The Exe€utive Officer may deviate from these
proecedures fer non-cenventional systems, such as
diesel fuel used in conjunction with LPG&, in the event
that such systems cannot-be tested using these
precedures. Such deviatiens shiall be limited ta those

hecessary feor the proper testing and evaluation of-
such systems.
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13.

INSTALLATION REQUIREMENTS

a.

Beginning January 1, 1994, installers of alternative fuel retrofit
systems shall submit the converted vehicles to a Bureau of
Automotive Repair Referee Smog Check Station for inspection and
testing, prior to releasing the converted vehicles to the
consumer, i i .

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

r sh :
: ]
1lati h igsi r which t
i i i y i vehi
ILEV. LEV, or ULEV), or for heavvy-duty vehicles, the credif
r which i rtifi i

ii, If any of the ten vehicles fail to pass jnspection. the next

be.

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

-

_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
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State of California
AIR RESCURCES 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: November 21. 1995

Note: Changes approved by the Board on July 27, 1995, are indicated by
strike-out (deletion) and underline (addition).
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CALIFORNIA EXHAUST EMISSION STANDARDS AND TEST PROCEDURES
FOR SYSTEMS DESIGNED TO CONVERT MOTOR VEKICLES
CERTIFIED FOR 1993 AND EARLIER MODEL YEARS TO USE
ALCOHOL OR ALCOHOL/GASOLINE FUELS

The authority for these Exhaust Emission Standards and Test Procedures is
founc in Sections 43004 and 43006 of the Catifornia Health and Safety Code
which contain the following:

43004, “"--the standards applicable under this part Tor exhaust
emissions for gasoline-powered moter vehicles shall 2ppiy to motor
vehicles which have been modified or altered to use a fuel other than
gascline or diesel.”

43006. "The state board may certify the fuel system of any moter
vehicle powered by a fuel other than gasoline or diesel] which. mests
the standards specified by Section 43004 and adapt test procedures for
such certification."”

Le GENERAL APPLICABILITY

"California Exhaust Emission Standards and Test Procedures for Systems
Designed to Convert Motor Vehicles Certified fer 1993 and Earlier
Mode] Years to Use Alcohol or Alcohel/Gascline Fuels® ("these test
procedures” or “these procedures®) are applicable to any single- or
dual-fuel metor vehicle conversion system using alcohol or
adlcohol/gasoline fuels in lieu of the original certification fuel
system for 1993 and earlier model year emission-controlled vehicles
used or registered in the State of Califernia.

A retrofit system manufacturer may apply these test procedures to
certify conversion systems for 1994, ang¢ 1595_and 1996 model-year
vehicles in sccordance 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. amd 45
percent of its total 1995 model-year systems
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 Liquefied Petroleum Gas or
Natural Gas Fuels.* The remaining percentage of each manufacturer's
certified 1994, amd 1995, _and 1996 model-year engine family conversion
systems and all of 19967 and subsequent mode1-year engine family
conversion systems shall be certified according to "California
Certification and Installatien Preocedures for Alternative Fuel
Retrofit Systems For Motor Vehicles Certified For 1954 and Subseguent
Model Years 1 - r icl i

ctifi issi i redit.” The percentages shall be
determined from the total number of conversieon systems certified and
shall be met prior te the end of the applieabie pext respective
calendar year. If the above references 85 percent maximum is exceeded
for 1294 or the above referenced 45 percent maximum is exceseded for
1895 _or 19826, the Executive 0fficer shall rescind the Executive Order
for those conversion systems mast recently certifijed which caused the
percentages to be exceeded. These procedures shall not be used to
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I1I.

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 ULEY emission standards (as defined

in Section 1960.1, Title 13, CCR). r )
& My B TR
DEFINITIONS '

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

The term alcohol fuel shall mean methanol, ethanel, methanol/ethans]
blends, methanol/gasoline blends, or ethanol/gasciine blends for
purposes of these procedures, and 2all 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 Afr Act (42 U.S.C. 7545(f)) are not deemed alcoho!
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 a1l other standards or requirements imposed, any
medification of an original certification-fuel motor vehicle to allow
the use of aleohol fuel: ; i

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

b. . Shall not result, in the operation, function, or
malfunction of the vehicle, in any unsafe condition
endangering the motor vehicle, its occupants, other
persons, or property in claose proximity to the vehicle, in

" accordance with the safety requiremants specified for the
original vehicle.

EXEMPT VEHICLES

Vehicles participating in the Department of Motor Vehicles' Methano!l
Fuel Experimental Program may, but ares 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, Califernia Code of
Regulations, sectien 2177.
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YI.

HON-APPLICABLE REGULATIONS

All subjects in the referenced Califernia Exhaust Ezission Standarcs
and Test Procedures fer non-alcohcl-poweres vehicles rct directiy
relzted to erhaust or evaporative smission testing shall not be
applicable to these procedures. .

TEST FLEET
Each applicant is required to test 2 limitec fleat t¢ cbt;ain
certification. Emissions tests will be conducted at an independent
laboratory at the cenversion device manufacturer's etpense. Fleet
vehicles shall be seiected by the Exscutive Officer.

A.  FLEET SELECTION

The passenger car, light-duty truck, and medium-duty venicle!
test fleets shall consist of three to ten vehicies for esach’
dlcohol fuel system. The numser of test vehiclse required wiitl
depend. upen the manufacturer's agplicatien outlining the vehiclies
for which 2pproval is requestes, and may be reduced trom three if
the fuel system applies to-a limited number of vshicles.

Yehicles will be selected ts include a wide variation in engine
size from ¢ifferent vehicle manutacturers, and encines with
unusual or sensitive emission czntrel systems.

B.  SINHGLE FUEL TZ3TING

The following tast sequence shzll be usad when testing a fleet
vehicle fer straight alcohel or aleohol biend eperation:

1. Adjust vehicle to manufacturer's specificztions.
2. . Run cne cold start CYS-75 test (baseline).
3. Install canversion system in accordance vith conversion

system manufacturer’s instructions.

4, Run cne celd start CYS-75 test on the madifTied vehicle
using 2lcohol fuel. : i

1. Fer the purscses cf these procssures, 1577 and older mecivm-duty
vehicies shal) te seiecied and testes in acccrancs with the heavy-duty

pretecs] contzines in Section YII.

-
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f = DUAL-FUEL TESTING

The following tast sequence shal) be used when testing a cual-
fuel vehicle:

1. Adjust vehicle to vehicie manufecturer's specifications.
2. Run one cold start CYS-73 test (baseline).
3. Run one hot start CYS-7Z taest (basaiine).
4, . Instaii conversion system in ﬁccordahce with conversicn'

system manufacturer's instructions.

E. Run one cold start LYS-7% test u;ing the z2pprepriate
. dlecoholfuel.

&. Run ene hot start CYS-7Z using the origin:l certification
fuel.

Dual-fuel system manufacturers may elect to ceieis sieps 3 and 6
by substituting a cold start CVS-75 gasoline tesi for step 6.

The Exacutive 0fficer may rezuire Sealed Heusing Evaperative
Oeterminaticn (SHED) tests in addition to the required emission
tests for any system that, in the judgement of the Ezecutive

Officer, may increase evaporziive emissions (2.g., ¢hange in fuel
tank surfacs area).

HEAYY-OUTY YEHICLES

Appraval of an alechel fuel systen fer passenger cars, light-duty
trucks, or 1878 and newer medium-duly vehicles can eualify that system
Yer use on heavy-duty vehicles ecver E300 pounds GYWR and 1877 and
clder medium-duty vehicles, provicas an engineering evaluation
indicates similar emissions patierns are anticipated.

If zppraval g soucht sclely fer teévy-duty vehicles over 28300 pounds
6YWR 2nd/er 1577 and older madium-cuty vehicles, the Ezscutive Officer
shall seiect engines and require tazsts in aczzrdance with the

. previsions of Sectien XII of this procedure.

TEST YERICLES '

Each test venicle shall be a Califz=niz cartified version having
betwean 4,000 anc 50,000 miles. In the event that z -manufacturer
acquires a venicle with Jess than 4,000 miles, the vehicie mileage
must be brought to 4,000 miles by ¢riving the vehicle on the rocad, or
by scctumuleling mileage on a chassis dynamometer.
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IX.

- Yehigle:

Each test vehicle shall be subjected to & thorough ¢iagnostic
eramination prior to the baseline tsst to detect anc correct pessitie
defects and deviations from manufacturer's specifications for
emissicns-reizted parts. Baseline emissicn results within applicabie
standards shall be taken as an indicaier that the venicle is
accentable for testing. Baseline emission results erceeding
applicable standards shall be grounds for rejecting & test venicle
unless the applicant chocses to perform a second cizgnestic
examinaticn. If the second diagnostic eramination does not reveal &
malfunction in the engine/emission éontrol system, the vehicle shall
be deamed an acceptable test vehicle.  If the seconc diagnostic test
reveals & feult or maladjustment, the vehicle shall be deemed
unzcceptable fer test purpeses. The applicant may either make repairs
and retest the vehicle, or may cbtzin andther vehicle acceptable to
the staff.

Any properiy equipped emission.test laberatery may perform the test.
Test vehicles shall be under the control of the laboritory for the
entire test pericd. Return of a test vehicle to an zpplicant during
the test pericd may invalidate test.results. ;

After 2z fleet baseline test has been run on the original certification
fuel (a.g‘. Indclene fuel for gascline-pewered vehicles), prior
approval 15 required from the Execuytive Officer before any servicing,
maintenance, mocifications, or parts replacements are made thai are
noet listed in the applicant's written insiructions. A chemical
analysis of the fuel must be performed and reported. The anzlysis
should include a determination of purity and water content. The
laboratery snall record all the ateve infermation anc include it as
part of the rescrt submitted to the Exscutive Officer. The report
must be submitied directly te the Exzscutive Officer and must contain
all related informaticn, including Tailed tests. Tesis perfermed fer
researzh and deveiopment purposes before the applicaticn i: submitied
need not be rzported. The appliicant may net edit the laberaztory
repert but ma2y sutmit additional clarifying-comments er informztion.

'DATA TO BE RECOROED

Make, Hedel and Model Year |

Yehicle Icdentification Number cr Licesnse Humber
Odemeter Reading
Engine Displacenent

Fuel System:
Original Fuel Tank Capacily

Aleshe!l Fuel Tamk Capacity
Type ef Fuel Melering System
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qf 3.5 shall be applied.

Tuning Specifications:

Idle RFH

Ignitien Timing

Carburetor Setting (specify mathod used) .
Other

Dynamcmeter Setting Specificalisas:

Inertia Loading

Curb Weight - .
Road Load Hersepower at £0 m;h'_
Drive Wheel Tire Pressure

CALCULATION PROCEDURE

-

~ The final rapnrtsé test results shall be computed.-ty use of the

following calculations for neat methanol or neat ethanol as a guide.
Calculations for blends of ethanel or methanol will be determined
based on the relative proporticas ¢f the constituests. Unburned fuel
(UBF) emissions shall mean unturned original certification fuel,
methanol or ethanol and all other oxygenated and non-oxygenated
hydrecarten by-products of comsustion. Correction factors shall be
determined 2nd applied to UBF emissions frem tlechel-fueled vehicles.
In the absence of an acceptabie empiriczlly derives factor, a factor

-

A description of the laborateory eguipment used and the emission tests
performed shall be attached to &ny emission data sumittad te the Air
Resources Bsard. An applicant sha2ll have the optica of using 2 gas
chrematograph (8C) or equivalent to determine eancentratiens of
unburned fusl in erhaust or evapcrative ¢as samples. If a flame
ionization datecier.(FID) is usad, instrument calitraticn procedures
and corrections fer FID resporse tz cxygematsd hydrscarfons musi be
specified. A'heated sample lice shall be usad in cenjunction with 2
FID fer measurement of UBF frem aleshol-fueles vehicles.

Ho_aIlcvanc: cr trade-off shall be permitted to reduce erhaust
emission levels ¢f alecohol=fueles vehicles cn the basis of low
evaporative emissiecn levels.

Heaning of Symbols

L= . = Carbon mencrides csncentiration ef the dilute -
exhaust samgie carrectes for background, water vapor,
g
and CO2 extraziiea, in pem. : '

Cﬁdn = Carten manc:ides csncentratian of the dilution 2ir
sample as me2sured, iz pim.
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€o, -
ce, -
= .
COpass *
co =
2cone
co =
z,
co -
2mass
Densitycn -
Densityc, =
2
Deasity s =
HO
2

DénsitjusF.

OF ) -
H =
HCd =

Carbeon mono:ide concentration of tae dilutian air
corrected for water vapor estractica, in ppam.

Cirbon monoride concsntrations cf the dilute ezhaust

sample valume correcied for vat;r'vapcr
and carben diczide extractien, 1n Pp&.

Carban menoride cancantration of the dilute erhaust

sample as measured, in ppm.

Larbon monozide emissidn:. in grazs per test phase.

Carbbn diszide concantration of the dilute exhaust

sample corrected for background ‘and water vaper, ia
percant. :

Carben dioride concentration of the dilute exhaust
sazple, in percent.

Carbon diczide emissicas, in grams per test phase.

Density of carden mecezide is 32.%7 g/ft3 at 68°F and
760 mm. Hg pressure. '

Density of carbon diczide is Sl.ii'gfft3 at 68°F ine

éeo . Hg prﬁssure.

: k|
Density of czides ef nitrogen is 24.18 g/ft7

assuming

they are in the focrm cf nitrogen sicride, at 68°F ane
760 mm Hg pressure.

Density of methanol (less the mass of axygen) is 18.83
g!ft3 and density ef ethanol (less the mass of aIygen)

is 17.74 g/f:3 on’'a per carben st=m basis at 6B°F ané
760 mm Hg pressure.

Dilution Facter

Absolute humidity im grains of walar per pound of &ry
air. :

Mydrccarssn canceatratien of the cilutien air as

measured, in ppm carson eguivalenti.
c-7
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:H. » Humidity cerrecticn facter.

N » MNumber of revoiuticns of the pesilive displacement pump
guring the test phase while samples are being
esllected.

NG, . = Oxides of nitrogen csncentraticn of the dilute exhaust

cene '
sample corrected for -background, in ppm.

RO, « -Qxides of nitrogen concentration of the dilute air as

T1y :
measured, in ppe.

L1 s Ozides of nitroegen cancentration of the dilute exhaust

e 5. ‘
sample as measured, in ppm.

HOx = Qxides of nitrogen emissicns, in grams per tast phase.

mass '

Pa » - Barometric pressure, in mm Hg.

By = Saturated vapor pressure in rm Hg ét amcient dry bulb
temperature.

F,i ‘ s Pressure depressicn below atmessheric measured at the
inlet to the positive displacement pump.

Tp s Average temperature of djlute exhaust eqte'ing positive
displacement pump curing tast while samples are belng
cellected, in degreasc Rankine.

R, - = Relative humidity of the embieat air, in perceat.

UEFcnnc = ' Unburned fuel ccncentration for the dilute exhaust
sample carrected fer background, in ppm carben
equivalent, i.e., eguivalent prepane x 3.

USFe . Unbdrned fuel csnceziraticn of the dilute exhaust
sample, in ppm carten equivalent.

UEFmass . Uﬂ:urned fuel emissiens, in grams per tast phase.

AT = Tolal dilute exhaust velume in cusic fes: per test

£randard czaditisns (828°% ane 780

fFhase csrrected ¢
amn Hg).
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For passenger cars, dﬁdium-duty vehicles an

Yolume of gis pumped BY the pes

in cubic feel per

jtive displacement pump.
revolution. This volume is dependent

on the pressure differential acrads the pasitive

displicement pump.

.Mass emissions a3
af the ;nld start

Mass emissiens as
of the cold-start

Mass emissions &5
phase ef the cold

caleulated frez the “transient” phase

test, in grams per test phase.

calculated from the “trinsient® phase

test, in grams per test phase.

calculated frem the “stabilized”
start tast, in grams per test phase.

Weighted mass emissions of wach pollutant,/S i.e., UBF,

co, or KO, in grams per vehicle mile.

d light-duty trucks:

The mass of eich emissicn in grams per mile is

Y o (0.437,

- 0.57 Y, - Y,)/T.5

The mass of each pollutant for each phase of both the cold start test
and the hot star: test is determined frem the following: -

1.

Unhurnad fuel massi

UBF

mass

s Vg T Densityyg; :'(uch=n¢f1.unn.nch

o1

Oxides of nitrcg:n mass:

HOx

mass

Carbon monazide 'mass:

co

mass

= Vaig 8 De;:itycu

Carben dioxide mass:

Cﬂz

Ymi

UBF

mass

conc

i Voo 2 Densitycn
2

M1T

Y, 1 N2 (P =P;)

» Y it Dunsttyunzx :H b (HOx /1.,000,000)

canc

x (€0 .qc/1+000,000)

x (CC, 1100)
cenc

T 228

(780)(T})

s USF - HC, (1-1/0F)
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"NO, - HO, - KO (1-1/0F)
teoae I, T4

: co:onc » CfJe - Cﬂd (1-1/0F)

co,- (1-0.03 COze- 0.000323 R, )CO,, for methanoi

e, = (I'O'DZS.FGZ, - 0.80C223 R,) €O, for ethanal

€0y + (1-0.000322 R,) €O,

5 1
n " 1-0.0047(H-75)

(43.478R )(P )
Fg - Pg 1 R /100

1157

DF — fer methanol
CDZe - (UBFe - CGBJ x 10"

OF a - 12 29 = for ethanal
Eﬂze - (UEFe - CGZ) x 10

For gasealine ?uel'the Yvn value oust be multiplied by thg_methan:

ceateat csrrectica factcr (MCIF).

UB«-“= . ‘rw1 I MECF -

UBF _ s weighted mean unburned fuel mass in grams per
vehicle mile after ecrrsction for methane coatent

The follewing KCEF values (er as datermined by the vehicle
manufaclurer and approved by the ARB cduring certification) may ba
used on 21] gasoline teste:

Catalyst equipped pessenger cars s 0.
All olher venhicles = 1

The applicant, if he er sne sa desires, may determine the actual
HCCF ef 4 fuel by using the “Califernia Hon-Methanes Hydrocarsen
Test Procedures® adopted M2y 24, 1878. Far alechel fusls,
reference ts "HC® in the nan-methinas tast Frocedures shall mean
"UBF® wnere appraopriats. Ths= fusl used %o calibrats the flame
ianizatien catector anc mathed of calinraticn shali be spacifiag,
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The above MCCF values are vali¢ thraugh 1981 model year vehicles.
Beginning with 1282 model yedr vehicles the non-methane unburned
fuel emissions must be determinec uysing non-methine
instrumentatien. The above factors can mo longer be used. The
applicant may test for total unburned fuel, but ne factor will be

permitted.
Ezample calculaticn of mags emission values:
i. For the “transient® phase of the csld-start test assume:

¥, * 0.29344 cu ft per revelutien; N = 10,485

R, » 48.2%; Py » 762 am Hgi Py = 22.22% mm Hg: P; = 70 m Hgi

-

Tp = 570°R; U&Fg « 108.8 ppm carbon egquivileni: Ko, = 11.2 ppm;
e

_CD.H s 306.6 ppam; CDZg s 1.43%; HCd = 12.1 pe=

? = 15i "
chd s 0.8 pen; :udn 15.3 pp=

Then, fer a methanol fueled vehicle:

€911V/10 8¢ _J0Y Ts2e
(0 2 Vi1p oa8%y (7872 0y r=2¢) . 28850 cu ft per

¥ .. @
mf“ (780)(570) test phase
1 47 4 £
i (42 4781 (28 2% 122 228 « 52 grains of water/pound dry air

T62 - (22.225 1 48.2/100)

1% 1
n * 1-0.00%7 (62-75) * ¢

.8428
co, » (1-0.02{1.43) - 0.000323(48.2))306.6 = 238.7 gpa
co, . (1-0.000323(48.2))15.3 » 15.1 gga

Foa S . & 1.8

1.43 - (105.87- 288.7) 1 107"

USF o » 105.8-12.1 (1-1/7.87) - 25,24 pem

VEF ¢ ® (2555}{18.53}(55.24/..CC0.00G] . &.6% grams per test phase

RO, s 11.2-0.8(1-1/7.87) = 10.50 pgm
cene .
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HO; = (2585)(54.18)(10.50/1.000,000)(0.9424) = 1.391 grams per test

@ass
phase

€ .. » (288.7) - 1E.1(1-1/7.87) « 27E.8 pem

co » (258£)(32.87)(275.5/1,000,000) = 23.87 grams per tast phase

mass o

For the "stabilized” pertion of the ccld-start test assume that similer
caleulations .result in UBF = 0.]1 grams per test phase;

mass
HO » 1.27 grams per test phase; and
Imass ‘
COnass ® §.68 grams per test phase. -

For the °transieat® pertion of the het-start test assume that similar
caleulations resulted in UBF » 0.25 grams per tast phase;

mass
HO = 1.38 grams per test phase;
mass
and CC_, .. * §.01 grams per test phase.

For ¢ methanol fueled vehicle:

(0 431 6EY - (0 57300 2€Y - Q.31 _ 0.33 grass fer welvicls mile

UEF o = 7.50
43V(22 §7) . (0 STV(3 . & @ :
co__ - (2 i 7.500 SATAN:IE! : § . 2.53 grams per vehicle
mile.
[Q 4310 381) . 10 €7) (1 €Y - 1 27 .
KO, = S —— gg - : - = 0.254 grams per venicle
m - .

mile
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XI. APPLICATION FOR APPROVAL

A. An application for approval to use alcohol fuel in & non-ariginal,
certification-fuel engine may be made by any engine, vehicle, or
conversion system manufacturer.

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

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

:

tn

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 applicable.

A complete description of all modifications and additions to
the engine or vehicle.

A written specification of the reacommended fuel and fuel
composition including the amount of variation in composition
that may be tolerated. Specifications allowing more than
1,000 ppm of water shall be accompanied by an explanation of
the need for, or purpese of, such allowance.

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

A statement of recommended mzintenance procedures, including
initial installation and initial tuning, and equipment
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 fer 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. ;

An agreement that a re2sonzble number of vehicles will be made
available to the ARB for testing for such reascnable periods
as may be required. These vehicles shall be selected from
time to time by the Executive Officer anc shall be typical of
production models available for sale to the public.

€-13
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. b. Approved by the Califernia ARB for use on

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 installatien shall be furnished for
installation on the air cleaner or any other arez where it may
be easiiy read. The label shall be set for the Tollowing:

a. Manufacturer's name and address.

mode] year vehicles with engine size "m3
te in3. . '

c. Spark timing.
d. Idle speed.

e. Mixture 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 Na.

i. A statement, "for vehicles over 8,500 1bs &YW only,” if
applicabie.

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

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

modified vehicle adjacent to i1l pipes sper:'lfymg the correct
fuel for each tank.

For retrofit systems app'licab'ie to 1984, amd 1995, and 1996
medel year vehicles, a complete 1listing of the engine families
for which the manufacturer's conversicn systems are designed
for instaliation. 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 General
Applicability section of these procedures.
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xIl.

xIlI.

VEHICLES REQUIRING ALTERHATE TESTING

yehicles equipped with the fellewing systems require individual
cansiceration and may require tests ether than these described in
this precedure. The Ezecutive Officer 321l make the datermination
of the reguired testing, taking into 2zzzunt any test plans submittzsd

by the applicant.

Heavy-duty engines : )
yehicles equipped with closed-lsep fesdback emission cantrols

Engines that have altered cempressign. ratics
Engines of unconventional design

APPROVAL CRITERIA
A. EMISSIONS

Tne Ezecutive Officer shall review the applicant’s emissica dita
ind any other laboratery data available te cdetarmine the
ccaversion system's effect on emissions. Test data from the
vehicles must demonstrate that aperation on alcohol fue!
(modified coafiguration) results in ne significent increase in
exissions. A significant iacrease in ¢ vehicle's emissions when
operated on alcohol fuel shall be grounds for denial of
certificatiogn even if the emissicas are within applicable

standdrds.

. ORIVEAZILITY

The Ezscutive Officer shall eveluite the effacts of the alconcl
fuel conversicn system cn the vehicle's performance of
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XIv.

driveability. Cole starting and operating perfzrmance will pe
csasidered af part of the evaluaticn procedure. If the system
degrades the c¢riveadbility or venicle perfaormance such that
owners may be templed to adjust the engine settings er {amper
with required emissien centrel systems to improve driveadility
cr vehicle perfermance, the Ezecutive Officer =2y find that the
alechel fuel conversion system will fnerease emissions.

£. DURABILITY

If the Executive-0fficer has-rezson to. believe, on the basis of
an engineering evaluation, that ar alcohol fuel conversion g
system will affect the durability of the vehicle emission
centrol system, or the conversion system.itself does not
demonstrate durability equivalent to the part or system replaced
er added to, he or she may find that the mcdificatien will
{ncrease emissions. The manufacturer may be reguired to submit
~durability data in order te show that the durability of the
vehicle emission cantrol system is not affected, and/or that the
fuel conversien systsm demonstrates adequate curability.

FINAL APPROYAL . ' ;

A. If, ifter 3 review of the data and other inforzation submitted
by the manufacturer, the Executive Officer determines that 2
madification to use aleshel fuel czaferms to the procedures
outlined in these regulatiens, the-Ezecutive Officer will issue
an Ezezutive Order of approval fer such meditTications..

B. The Ezecutive Order may be issued ugen such terms as the
Execulive Qfficer desms -nacassary to easure that any
medifications to use 2lcohol fuel will meet the requirements of
the proceadures cutlined in these regulations. . '

C. Appreval for i coaversion systesm fer a given mscesl year is
deemec 25 approval fer all previcus medel years, unless
ctherwise specified in the Executive Order. Agszroval for
subsecuent model years may be given, after request by the
applicant, if further evaluatica anc/or testing demenstrates
that the system will mest the standards fcr the epplicable mocel
year.

CAANGZS TQ CONYERSION SYSTEM AFTER AFFROVAL
All chinges made to the cenversion system, including installation
changes, must be submitted to the f£xecutive Officer far appreval.

The Ezezutive Officer m2y regquire accditional tagsting prior to
appreval,
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AVE.

INSTALLATION REQUIREMENTS

A.

BC.

Beginning January 1, 1994, installers of alternative fue] retrofit
systems shall submit the converted vehicles to a Bursay ef
Automotive Repair Referees Smog Chezk Statien for inspectizn and
testing, prior to releasing the converted vehicles ta the

censumer, _&xcent as orovidaed §n B.

1. Installers of alternative fuel retrefit systems shall not
relezase the converted vehi.le(s) to the consumer without the
issuance af a certificate ¢ compliance for the vehicle(s) by
a Bureau of Automotive Repair Referee Smog Check Statien.

nav i 2

£ fit ki vehig]
.II : £ “ sim: S]ZE I: =nncn!!=] ]s ncinrnd :hn
ipstaller shall submit fen vehicies with engines from simiiap

engine familjes, retrofitted with the came kit., to a Bureay of
Automotive Repajr Raferee Station,

i, If =211 ten vmﬂﬁ_ummﬂmm._qf_mm_m

&=

Automotive Repair for insn:cticm. Fcr' th;_umsmnniem.c_::_
incly = T TE : PET

_ﬁ
+
.
LE A

11 1 i in r j '
- : . 1 =
+ j + i i 5 v wh i
cetrofitted svstem s certified (§, 1 vehi
JLEY, LEVY., or ULEY), or fer heavv-duty vehicles, the

coadit
standard $c which the sxstgm is ceruifggde, The Air Resources
: . [ T ; Siece t

i r in f am ict

PRAA

ii, IT anv of the ten vehjcies fail to pasgs inspection, the next
sat_of ten retrofitted vehicles shail be subject fo inspection
a2t the Bureay of Automotive Reopajr, unti) an entire group of
f=p passes. '

Installation of retrofit systems certified according to the

requirements of these test procedures fcr 1994, and 1995, and 19686

mode] years shall be restricted to those engine families listed in
the Executive Qrder.
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ATTACHMENT O

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
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AMENDMENTS Td ARTICLE 5, CHAPTER 1, DIVISION 3, TITLE 13
. OF THE CALIFORNIA CODE OF REGULATIONS
AND SECTION 2030 OF ARTICLE 5

Approval of Systems Designed to Convert Motor Vehicles to‘USe Fuels
.- Other Than the Original Certification Fuel or
to Convert Motor Vehicles for Emission Reduction Credit

Adopted: April 28, 1975
Amended: March 16, 1577
Amended: May 21, 1981
Amended: June 2, 1983
Amended: October 18, 1984
Amended: May 7, 1993
Amended: November 21. 1885

Note: Changes approved by the Board on July 27, 1995, are indicated by
strike-out (deletion) and underline (addition).
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Article 5. Approval of Systems Designed to Convert Motor Vehicles to Use
Fuels Other Than the Original Certification Fuel_or to Convert Motor
vehic] for Emission Eeduction Cradit :

2030. Liqﬁefiad Petroleum Gas or Natural Gas Retrcfit_Systems.

a) Applicable Standards and Test Procedures.

The standards and test procedures for approval of systems designed %o
convert 1993 and earlier model year motor vehicles to use liquefied
petroleum gas or netural gas fuels are contained in “Califernia Exhaust
Emission Standards and Test Procedures for Systems Designed to Convert Motor
Vehicles Certified for 1993 and Earlier Modal Years to Use Liquefied
Petroleum Gas or Netural Gas Fueils” adopted by the State Board on April 16,
1976, as amended Mergh 11y 1983 November 21, 1995, 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 Vehicies Certified for 1994
and Subsequent Model Years and for al] Model Year Motor Yehicle Retrofit
Systems Certified for Emission Reduction Credit,"” adopted by the State Board
March 11, 1993, as amended November 21. 1995. At the option of the retrofit
system manufacturer, the standards and test procedures for approval eof
systems designed to convert 1994 and subsequent model year vehicles to use
liquefied petrcleum gas or natural gas fuels may be used for approval of
systems designed to convert 1993 and earlier model year motor vehicles to
use ligquefied 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 Fueils."

b) Implementation Phase-1n Schedule.

Notwithstanding subcection (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" te certify
retrofit systems for 1994 and 1995 model-year vehicles in accordance with
the foliowing implementation phase-in schedule. Each manufacturer may
certify a maximum of 85 percent of its total 1994 model-year engine family
retrofit systems, amd 45 percent of its total 1995 model-year systems. and
45 percent of jts total 1996 model-vear systems, according to the
requirements of these test procedures and "California Exhaust Emission
Standards and Test Procedures for Systems Designed to Convert Motor Vehicles
Certified for 1993 and Earlier Model Years to Use Alcohol or
Alcohol/Gasoline Fuels", adopted by the State Board on April 28, 1983, as
amended Mareh 13y 2993 November 21, 1995. The remaining percentage of each
manufacturer's certified 1994, ard 1995, and 1996 modei-year engine family
retrofit systems and all of 19967 and subsequent model-year engine family
retrofit 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 all Model
Y M Vmhicls Bakrof it Gysd C ified f Emisst Beducti
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Credit."” The percentages shall be determined from the total number of
retrofit systems certified and shall be met prior to the end of the
applicable pext respective calendar year. "California Exhaust Emission
Standards and Test Procedures for Systems Designed to Convert Motor Vehicles
Certified for 1993 and Earlier Model Years to Use Liquefied Petroleum Gas or
Natural Gas Fuels" shall not be applied to certify a retrofit system for
installation on a transitional low-emission vehicle ("TLEV}", low-emission
vehicle (“"LEV)", or ultra-low emission vehicle (“ULEV)}" or to certify a
retrofit system designed to convert a. vehicle to TLEY, LEV, or ULEV emission
standards (as defined in Section 1960.1, Title 13, California Code of
RegﬂatwnS)_qun_sm:um_nﬂmﬁLusm_numummm
credits.

NOTE: Authority cited: Sections 39515, 39600, 39601 and 43006, Health and
Safety Code. Reference: Sections 43000, 43004, 43006, 43008.6, 43013 and
43108, Health and Safety Code; and Sections 27156, 38391 and 38395, Vehicle
Code.

D-3
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AMENDMENTS TO ARTICLE 5, CHAPTER 1, DIVISION 3, .TITLE 13
OF THE CALIFORNIA CODE OF REGULATIONS
AND SECTION 2031 OF ARTICLE 5

. Approval of Systems Designed to Convert Motor Vehicles to Use Fuels
Other Than the Original Certification Fuel gr
Veh i il :

Adopted: June 2, 1983
Amended: May 7, 1983

Amended: November 231, 1995

Note: Changes'approved by the Board on July 27, 1995, are indicated by
strike-put (deletion) and underline (additien).
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Article 5. Approval of Systems Designed to Convert Motor Yehicles to Use
Fuels Other Than the Original Certification Fuel_or to Convert Motor
Yehicles for Emission Reduction Credif

2031. Alcohol or Alcohol/Gascline Fuels Retrofit Systems.

a) Applicable Standards and Test Procedures.

The standards and test procedures for approval of systems designed to
convert 1993 and earlier model year motor vehicles to use alcohol or ale-
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 1933 and Earlier
Model Years to Use Alcohol or Alcohol/Gasoline Fuels,” adopted by the State
Board April 28, 1983, as amended March 11; 1993 November 21,1995. The
standards and test procedures for approval of systems designed to convert
1994 and subsequent model year moter vehicles to use alcochol or
alcohol/gasoline fuels are contained in "California Certification and
Installation Procedures for Alternative Fuel Retrofit Systems for Motor
Yehicles Certified for 1994 and Subsequent Model Years apnd for all Model

Year Motor Vehicle Retrofif Systems Certified for Emission Reduction
Credit," adopted by the State Board March 11, 1993, as amended November 21.
1995. At the coption of the-retrofit system manufacturer, the standards and
test procedures for approval of systems designed to convert 1994 and
subsequent model year motor vehicies to use alcohol or alcohol/gascline
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) Implementation Phase-1In Schedule.

Notwithstanding subsection (a), a retrofit system manufacturer may appiy
“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,
ard 45 percent of its total 1995 model-year systems, and 45 percent of its

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, 1875, as amended Marsh 1iy
1963 November 21.1995. The remaining percentage of each manufacturer's
certified 1994, amd 1995, and 1996 model-year engine family retrofit
systems and all of 19967 and subsegquent 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 al1] Mode]
Y Motor Vehicle Retrofit Syst Certifiad for Emiction Reduct
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." The percentages shall be determined from the total number of
retrofit systems certified and shall be met prior to the end of the
appiicable_pext respective calendar year. "California Exhaust Emission
Standards and Test Procedures for Systems Designed to Convert Motor Vehicles
Certified for 1993 and Earlier Model Years to Use Alcohol or
Alcohol/Gasoline Fuels” shall not be applied to certify a retrofit system or
installation on 2 transitional low-emission vehicle ("TLEV"), low-emission
vehicle (“LEV"), or ultra-low-emission vehicle ("ULEV") or to certify a
retrofit system designed to convert a vehicle to TLEV, LEV, or ULEV emission
standards {(as defined in Section 1960.1, Title 13, California Cade of

Re9u1at1°n5)&.nu9_s:ﬂmmm_sxsnm_mum1§m_££dML
credits.

NOTE: Authority cited: Sections 39515, 39600, 39601 and 43006, Health and
Safety Code. Reference: Sections 43000, 43004, 43006, 43008.6, 43013 and
43108, Health and Safety Code; and Sections 27156, 38391 and 38398, Vehicle
Code.
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SECTION 1956.9, TITLE 13, CCR
Optional Exhaust Emissibn Standards for Retrofitted Heavy-Duty Engines

Adopted: November 21, 1995
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SECTION 1956.9, TITLE 13, CCR

i § 1956.9 Optional Exhaust §m1ss1on Standards for Retrofitted Heavy-Duty
Engines

1973 and later model-year heavy-duty engines That have been retrofitted to
produce emissions less than the oriqginal certification emission level may

be certified to ogt1onal emission standards as fol) | Ows :
(a}(1) Total Hydrocarbons

(X - nx0.2) agrams per brake horsepower-hour

where X = 0.75 x new engine total hvdrocarbon standard for the
- engine’s model year, with the further requirement that X is_

rounded down to the nearest lower 0.2 qrams 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 diese] enginmes, X = 0.75 x_
original emission certification vaiue for the enqine’s model
year. For en%wnes originaliy certified to a combined hvdrocarbon
us oxides of nitrpgen standard. X = 0.75 x origina engine
certification standard pro-rated by the hydrocarbon portion of
the original em ssion certification level, If the original

emission certification levels are not available. the hydrocarbon
baseTine 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 hydrecarbon

tandarg,

(X -nx?90. 2] grams per brake horsepower-hour

(]

where X = 0.75 x new engine non-methane hydrocarbon standard for
the engine’s model vear. 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 Ca?bon Monoxide

(X - n x 5.0) qrams 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 ﬂown 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 mode]

year.
{c) Oxides of Nifrogen
(X - nx0.5) agrams 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 ltower 0.5 grams per brake horsepower-
- hour _increment: and where n is an integer such that n x 0.5 -

greater than or equal to zerp. 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 origjnal emis:

n

cation

certification level. If the original emission certif;
levels are not available, the oxides of nitrogen basel

ine

standard shall be pro-rated by the hydrocarbon and oXxi

des of

nitrogen values of the next later model year with separate

hydrocarbon and oxides of nitrogen standards.
[di Particulate Matter A N

(X - n x 0.05) arams per brake horsepower-hour

where X = 0.75 x new diesel engine partijculate matter

standard

for the engine’s model year, with the further reguirement that X

s rounded down to the nearest lower 0.05 grams cer brake

horsepower-hour increment: and where n jis 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 enqines may be certified to credi

t standards

as described in (a)(1), {b), {c), and (d) using 1973 mode] vear new

engine emission standards as the basis for calculating "X."

E-2

101



(f) The test procedures for determining compliance with an optional standard
shall be the test procedure used to origipally certify the engine. 7o

g%{t' y ;o an_optional ems ssEon standarg a retrofitted engine must meet
a of the requirements of * alifornia ert1?1cat on and Installation
Procedures for A tgrnative Fuel Retro it sttemg for Motor Vehicles
Certified for 6904 d_Subseguent Mode!l Years and for al) Mode) Year
Motor Vehicle etro%i; Systems Certified for Em1ss ons Reduction
Credit.” adopted March 993. as amended November 21, 1995, which is

incorporated by reference here1n.
te: Authoritz cited: Sections 43701 (b) and {c), Health and Safety Code
ference: Sections 39002, 39003, 43000, 43004, 43006, 43008, 43013, and
08, Health and Safety Code; and Sections 27 56, 38391 and 38195, Vehicle
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