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FINAL REGULATORY ORDER

This final regulatory order cons1sts of the fo1low1ng documents:

Aitachment A:

Attachment B:

Attachment C:

Attachment D:

Attachment E:

Amendments to the "Ca11f0rn1a Cert1f1cat1on and Installation
Procedures for Alternative Fuel Retrofit Systems for Motor
Vehicles Certified for 1994 and Subsequent Model Years"

Amendments to the "California Exhaust Emission Standards and
Test Procedures for Systems Designed to Convert Motor
Vehicles Certified for 1993 and Earlier Model Years to Use
Liquefied Petroleum Gas Fuels"

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

Amendments to Article 5, Chapter 1, Division 3,_Tit1e 13 of
the California Code of Regulations

Amendments to Section 2030 of Chapter 5
Amendments to Section 2031 of Chapter 5

Section 1956.9 Optional Exhaust Emissions Standards for
Retrofitted Heavy-Duty Engines . _
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ATTACHMENT A

MODIFICATIONS 10 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



State of California
ATR RESOURCES BOARD

CALIFORNIA CERTIFICATION AND INSTALLATION PROCEDURES
FOR ALTERNATIVE FUEL RETROFIT SYSTEMS FOR MOTOR VEHICLES
' CERTIFIED FOR 1994 AND SUBSEQUENT MODEL YEARS
AND FOR ALL MODEL YEAR MOTOR VEHICLE RETROFIT SYSTEMS

CERTIFIED FOR EMISSION REDUCTION CREDIT

Adopted: March 11, 1993
Amended: April 26, 1995
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 Certification and Installation Procedures
for Alternative Fuel Retrofit Systems for Motor Vehicles
"Certified for 1994 and Subsequent Model Years

and for al] Model Year Motor Vehicle Refrofit Svstems
Certified for Fmission Reduction Credit

APPLICABILITY

- (a)

(b)

"Certification and Installation Procedures for Alternative Fuel
Retrofit Systems for Motor Vehicles Certified for 1994 and
Subsequent Model Years and Retrofit Procedures for Emission
Reduction Credit for all Mode] Years" ("these Procedures") apply to
alternative fuel retrofit systems designed for installation on
gasoline- or diesel-fueled 11ght-, medium-, and heavy-duty motor

vehicles for-1994 and subsequent:model years., and alternative fue!l

and conventicnal_fuel retrof1t systems for emission reduction

credits for_ al ode ears.

Only these procedures shall Be ased to _certify a retrofit system .

for the purpose of generating emission reduction credits. ‘Each

- refrofit system manufacturer shall certify all engine family -

systems to be used for generating emission reduction cred1ts

regardliess of model vear (MY) or fuel used.

Only these Procedures shall be used to certify a retrofit system

for installation on a transitional low-emission vehicle ("TLEV"),

low-emission vehicle (“LEV"), or ultra-low-emission vehicle
("ULEV") or to certify a retrofit system designed to convert a
vehicle to TLEV, LEV, or ULEV emission standards (as defined in
Section 1960.1, T1t1e 13, CCR).

Each manufacturer shall certify a minimum of 15 percent of 1994, 55
percent of 1995, 55 percent of 1996, and 100 percent of 19967 and
subsequent model year engine family retrofit systems according to
the requirements of these Procedures_except as provided in

aragraph 1.(b). "Catifornia Exhaust Emission Standards and Test
Procedures for Systems Designed to Convert Motor Vehicles Certified
for 1993 and Earlier Model Years to Use Liquefied Petroleum Gas or
Natural Gas Fuels,” (for certifying liquefied petroleum gas_ or
hatural gas retrofit systems) and "California Exhaust Emission
Standards and Test Procedures for Systems Designed to Convert Motor
Vehicles Certified for 1993 and Earlier Model Years to Use Alcohol
or Alcohol/Gasoline Fuels" (for certifying alcohol and
alcohol/gasoline retrofit systems) shall be used to certify the
remaining percentage of 1994, 1995, and 19966 model year engine
family systems and 1993 and prior model year engine family systems,
except as provided in paragraph 1.(b)_and 1.(e) The percentages
shall be determined from the total number of retrofit systems
certified and shall be met prior to the end of the next respective

calendar year.

A-1



{b3 . .

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

E
fﬁi 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 430065._ A certification for

etrofit i t utilizi ny issued pursuant to. these
regulations. amdshall ailsehave the effect of an exemption issued
pursuant to Vehicie Code Sections #27156 and 38395. '

DEFINITIONS

“Alternative fuel" refers to liquefied petfo1eum gas, nétura! gas,
alcohol and alcohol/gasoline fuels. C s

An “"alternative fuel retrofit system" or “retrefit systemis a package
of fuel, ignition, emission control, and engine components that are-
modified, removed, or added during the process of modifying a motor
vehicle to operate on an alternative fuel._ Such systems can be
optionally certified to generate credits. '

"Conventional fuel" means gasoline or diesel: fuel.

“Credit-generating conventional fuel retfrofit system” is a retrofit
system that is certified to generate credits and that operates

exclusively on the fuel for which the engine family was_originally
certified. .

"Credits" refers to mobile source emission reduction credits.

"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 a retrofit system which utiiizes both an
alternative fuel and a conventional fuel without further hardware

changeover required.

“Installer" refers to a person who installs alternative fuel or credii-
generating conventional fuel retrofit systems on motor vehicles.
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"Retrofit system" is_a_package of fuel, ignition. emission control. and
engine components that are modified. removed, or added during the
process of modifying an engitie to operate at an emission rate lower
than the rate to which the engine family was originally certified.

“Retrofit system manufacturer” or "manufacturer" refers to a person who
-manufactures or assembles an alternative fuel or credit-generating
conventional fuel retrofit system for sale in California and requests
or is granted the Executive Order certifying the alternative fuel or

credit-generating conventional fuel retrofit system.
"Tier 1" refers fo the emission standards app1icab]e fo 1995 and

subsequent model year 1ight-duty vehicles. not considered as TLEV's.
ULEV'S or LEV'S. and as_described in Sect1on 1960.1, Title 13,

Ca11forn1a Code of Requlations.

S

For purposes of these Procedures "useful life" is the duration,
expressed in miles, of the longest durability period for the new
vehicle or engine emission standards’ to which the vehicle or engine
family was certified. (This is typically 50,000 miles for light-duty
“vehicles. However, as of the 1993 model year, a phase-in of new, more
stringent, light-duty standards w1th 100,000 mile usefui .life
requ1rements will: beg1n )

GENERAL REQUIREMENTS
(a) Product Specificationsﬁ

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

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

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

(i11) 1If the vehicle to be retrofitted was certified with an on-board

diagnostic (OBD) system pursuant to Section 1968 or 1968.1,
Title 13, Califoernia Code of Regulations (CCR), the proper
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function of the on-board diagnostic system shall not be
impaired as a result of the installation and operation of the
alternative fuel or credit-generating conventional fue]
retrofit system. This requirement may necessitate modification
of the 0BD system to prevent it from storing erronecus trouble
codes (e.g., storing a code signifying faulty operation of the
evaporative canister purge valve because the evaporative
emission control system has been removed). All modifications
to OBD components, programming or wiring, must be fully
specified as parts of the retrofit system. If the retrofit
system includes modifications to the OBD system, the applicant
must submit an analysis showing that these modifications will
not adversely affect OBD performance. Notwithstanding, for
1998 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 englneer1ng
evaluation to justify the request

(iv) With the except1on of 1dTe speed control and throttle position.
_ control, no component or calibration of the fuel system that
could affect emission performance shall be adjustable by the
- system instalier or the vehicle's user.

(b) Emission Control Labels:

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

(i) The retrofit system manufacturer shall provide a supplemental
Emission Control Information label, which shall be affixed in a
permanent manner to each retrofitted vehicle, in a Tocation
adjacent to the original Emission Control Information Label.

If the supplemental Tabel cannot be placed adjacent to the
original label, it shall be placed in a location where it can
be seen by a person viewing the original label.

(i1) The supplemental label shal} elearly state that the vehiecle has
been equipped with an alternatvie fuel retorfit system designed
to allew it te operate on-a fuel oiher than gaselime or diesel;
and shali identify the fuel{s> whieh the vehicle is desigred %o
use- The labelshall show the vehicle model year; the Executive
Order number certifying the retrofit system; the retrofit system

~manufacturer's name, address, and telephone number; and shall
state that the retrofitted vehicle complies with California
emission requirements. If the retrofit system has been

certified as being capable of converting the vehicle into a Tier

1, TLEV, LEV, or ULEV, the label shall prominently display the
“title, "Tier 1 Vehicle." "Transitional Low-Emission Vehicle,"
“Low-Emission Vehicle," or "Ultra-Low-Emission Vehicle," as
appropriate. If the retrofit system has been certified for
credit-generation use on a heavy-dyty vehicle, the label will
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state the applicable credit standards., as defined in Section

- 1956.9, Title 13, California Code of Requlations. The label
shall also 1ist any original parts that were removed during
installation of the retrofit system, as well as any changes in
tune-up specifications required for the retrofit system. 1In
addition, the label shall show the installer's name, address,
and telephone number; the date on which the retrofit system was
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 labe]
for an alternative fuel retrofit vehicle shall clearly state
that the vehjcle has been equipped with an alternative fuel
retrofit system designed to allow it to operate on_a fuel other
than gasoline or diesel. and shall identify the fuel(s) that the

vehicle is designed to use.

(iii) The retrofit system manufacturer shall provide & 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. o - -

(¢) Owner's Manuals:

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

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

(i1) the correct refueling procedure for alternative fuel retrofits;

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

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

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

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

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

Installer Recordkeeping Requirement:
Installers of retrofit systems shall maintain a record as specified

in paragraph 3(d) and shall provide this information to retrofit
system manufacturers upon reguest.

REQUEST FOR CERTIFICATION

(a)

(b)

(c)

A request for certification of an alternative fuel or credit-
generating conventional fuel retrofit system may be submitted by an
authorized representative of the retrofit system manufacturer
intending to offer the retrofit system for sale or installation in
the State of California. -

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 datd from an engine family to
the engine family(ies) for which certification is sought.
Procedures governing carry-over and carry-across are discussed
under paragraph 6, "Approval." ‘

The request for certification shall be submitted in writing, signed
by an authorized representative of the retrofit system

- manufacturer, and shall include the following:

(i) Identification and description of the engine families for which
the retrofit system to be certified is designed; the emission
standards applicable to those engine families; and if
applicable, a statement that the retrofit system is designed
[A] to convert conventional vehicles into either TLEVs, LEVs or
ULEVs, [B] to convert a TLEV into either an LEY or ULEV, er
[C] to convert an LEY into a ULEV,_[D] to convert 1994 or
earlier model year vehicles into Tier 1 Vehicles., or [E] to
convert heavy-duty vehicles for emission reduction credit. For

[E] include the credit standard(s) proposed for certification
from the "Optional Exhaust Emission Standards for Retrofitted
Heavy-Duty Fngines". as contained in Section 1956.9, Title 13,

California Code of Regulations.

(ii) A complete description of the alternative fuel retrofit system,
including details of the carburetor, mixer, regulator,
vaporizer, or fuel injection system; the feedback mixture
control system (if applicable), part number(s), calibration
data, hose routing, specifications for the fuel tank, and
pressure regulator; a sample of the emission control label as
specified in 3.(b); a sample of the warranty statement as
specified in 9(a) and (b); and all necessary modifications to
the engine, emission control system, or other parts of the
vehicle. ' '
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5.

(iii)

(iv)

(v)

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.

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

For retrofit systems being certified for ﬁredit—qeneration. the

(vii)

a tu 0 e e a
address(es) of the fabrication. assembly line(s). and test
facility(ies) where the retrofit kit-is manufactured and

fested.

For retrofit systems being certified for credit-generation,

the manufacturer shall provide an engineering analysis upon -
request from the Executive Officer. Such analysis shall
describe the detailed operatihg theory of the retrofit system
based on accepted scientific and engineering principles. Final

certification will require ARB acceptance and approval of the
analysis. ' :

For conventional fuel retrofits for crédit—aeneration. the

manufacturer shall provide a complete description of the maijcr

components of the retrofit system_and part number(s).

TEST PROCEDURES

(a) Description of Vehicle Categories:

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

I.

II.

III.

Passenger cars, light-duty trucks, and medium-duty vehicles as
defined in "California Exhaust Emission Standards and Test

Procedures for 1988 and Subsequent Model Passenger Cars, Light-

Duty Trucks, and Medium-Duty’Vehicles" (as incorporated by
reference in Section 1960.1, Title 13, CCR), which were
certified to an exhaust emission standard based 6n a chassis-
dynamometer test procedure; : :

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

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

(b) Test Procedures for Vehicles in Category I:

Vehicles in Category I may certify under these provisions. or under

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

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

(i1)

(iii)

(iv)

stringent as the emission standards applicable to the engine
families for which the retrofit systems to be certified are
designed. For credit-generation. the applicable emission
standards shall be the Tier 1_and LEV program standards. Dual-

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

dual-fuel vehicies certified for credit., the certification
standards for the two fuels shall be no more than one tier
apart. In addition, vehicles retrofitted to operate on a given
alternative fuel shall also be subject to any additional
emission standards applicable to new motor vehicles that are
designed to operate on the alternative fuel, and that are of
the model year and vehiclé 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 ma
be substituted for a durability vehicle and may alsoc be -
considered an emission-data vehicle. Prior te the commencement
of testing, the choice of durability vehicle or bench-test -
vehicle, emission-data vehicle(s) and engine(s) must be o
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 or credit-qenerating

conventiongl fuel retrofit system shall be assumed to have zero
miles of mileage accumulation at the time that the retrofit
system is installed. Mileage may be subsequently accumulated
by driving the vehicle on the road, following a typical
suburban route, or on a chassis dynamometer using the
Automobile Manufacturer's Association mileage accumulation
cycle (40 C.F.R., Part 86, Appendix IV, as adopted January 28,
1977). '

Vehicle mileage accumulation on a durability 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
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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 1ife of the
vehicle.

Vehicle mileage accumuiation on a durability vehicle shall be
performed in conjunction with emission testing. Before
beginning vehicle mileage accumulation of the retrofit system,
the system shall be installed on the durability vehicle, the
vehicle shall be driven 4,000 + 100 miles and then tested. - An
alternative fuel retrofit thevehicle shall be tested using the
alternative fuel. A dual-fuel retrofit system shall be
emission tested using each fuel that it is capable of operating
on. At the conclusion of vehicle mileage accumulation, a
second emission test or series of tests shall be performed.

—

Alternatively, if bench aging is used to determine
deterioration factors, then bench aging shall be performed in
conjunction with emission testing of a bench-test vehicle. _
Before beginning bench aging of the retrofit system, it shall .
be installed on the bench-test vehicle, the vehicle shall be
driven for 4,000 + 100 miles, and the vehicle shall then be.
emission tested. “Alterpative fuel retrofits shall be_tested
using the alternative fuel. A dual-fuel retrofit system shall *
be emission tested using each fuel that it is capable of
operating on. After the emission tests are completed, the
retrofit system shall be removed from the vehicle and subjected

to bench aging. . At the conclusion of bench aging, the‘retrofit‘g,f;fi}

system shall be reinstalled on the bench-test vehicle, and a
second emission test or series of tests shall be performed.

For exhaust emissions of each regulated pollutant measured
during the vehicle mileage 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 & value of one. The deterioration constant for
evaporative emissions shall be calculated by subtracting the
evaporative emissions found during the first emission test from

‘those found during the second test. If the resulting

difference is less than zero, the deterioration constant shall
be assigned a value of zero.

Choices of vehicle models, engines, and transmissions for use
in emission-data vehicles shall be approved by the Executive
Officer as being representative of the engine families for
which certification is sought, prior to the commencement of
testing. Following installation of the retrofit system, the
emission-data vehicle shall be driven 4,000 + 100 miles to
stabilize emission rates. After the specified mileage has been
accumulated, the emission-data vehicles' exhaust and
evaporative emissions, where applicable, shall be tested, using
the appropriate procedure as set forth in “"Califernia Exhaust
Emission Standards and Test Procedures for 1988 and Subsequent
Model Passenger Cars, Light-Duty Trucks, and Medium-Duty
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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 deterioration factors and 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 extrapolated to 4,000 miles, plus the
deterioration constant. The durability vehicle, bench-test
vehicle, and all emission-data vehicles shall meet the
applicable new vehicle useful life emission standards, as well
as all applicable emission standards for intermediate mileage
levels, for the vehicles' model year-and fuel type(s).

(c) Test Procedures for Vehicles in Category II_Not Being_Certified for
Credit-Generation Purposes: e )

Yehicles in Category II not,béﬁnu-certified for credit may certify

under these provisions. or under the alternate test procedures
given in 5(g). .

For durability, bench-test and emission-data vehicles in Category
II, test vehicles shall have accumulated a tctal mileage greater
than 4,000 miles and less than 10,000 miles with the original fuel
. system, prior to emissicn testing. If the manufacturer chooses to .

use the option as described in 1{b} {e) for pre-1994 model year '
vehicles, then the 10,000 mile 1imit shail 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 Mocdel Passenger Cars,
Light-Duty Trucks, and Medium-Duty Vehicles". The inertia weight
setting shall be equal to the average of the vehicle's curb weight
and gross vehicle weight rating and road load horsepower based on
the frontal area of the vehicle without modifications, as
determined in “California Exhaust Emission Standards and Test
Procedures for 1988 and Subsequent Model Passenger Cars, Light-Duty
Trucks, and Medium-Duty Vehicles," Section 9.b. The test results
shall be defined as the baseline emission rates. After the
baseline emission rates have been measured, the retrofit system
shall be instalied.

(1) The procedures outlined in paragraphs 5(b)(iii) through
5(b)}(vi) shall be used with the following modifications:
“useful life" shall equal 120,000 miles for vehicles in
Category II; the durability or bench-test vehicle's emission
rates of regulated pollutants measured at 4,000 + 100 miles
after the instaliation of the retrofit system shall not exceed
1.10 times the baseline rates; the deteriorated exhaust
emissions of regulated pollutants projected to 120,000 miles
shall not exceed 1.3 times the baseline emissions; and the
deteriorated evaporative emissions of regulated pollutants
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projected to 120,000 miles shall not exceed the base]ine
emissions plus 0.5 grams.

(ii) When the Executive Officer determines that deterioration
factors determined in paragraph 5(c)(i) may be carried across
or carried over to other engine families in Category II, the
representative emission-data vehicles shall be tested as
specified in paragraph 5(b)(vii). Emission rates measured at
4,000 + 100 miles after installation of the retrofit system
shall not exceed 1.10 times the vehicles’ baseline rates.

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

Vehicles in Cateqorv III not being certified for credit may certifv

.under these provisions. or under the alternate test procedures
given in b(g).

Applicants requesting certification for retrofit systems for use in
Category III vehiclies shall submit a test plan utilizirg eight mede
ehassis dynamemeter testing, subject to the Executive Officer's
approval, to verify that the retrofit system will not cause excess
emissions from engine families for which certification is sought.

- Test vehicles shall have accumulated a total-mileage greater than
4,000 miles and less than 105000 miles with the original fuel
system prior to emission testing. If the manufacturer cheoses te
use the eption as desecribed in 1{b}_fer pre-1994 model year
vehieless then the 105000 mile limit shall net 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 mede chassis dynamometer test as
specified in the test plan. The test result shall be defined as
the baseline emission rate. After the baseline emission rate has
been measured, the retrofit system shall be installed. Emission
rates shall then be measured at 4,000 + 100 miles after
installation of the retrofit system using the eight mede ehassis
dynamometer test specified in the test plan.

{4} Subjeet to the Executive Officeris appreval ef the applicants
test plan prier te commencing testingy testing wtilizing
precedures other than the eight meode chassis dynamemeter test
shall be allewed- ' .

(i4) Emission testing shall be coriducted to determine exhaust
emission rates of carbon monoxide and the sum of non-methane
hydrocarbons plus nitrogen oxides. Emissions shall not exceed
1.10 times the baseline rates. '

(i1i4) The procedures outlined in paragraphs 5(b)(iii) through
5(b)(vi) shall be used with the following modifications:
"useful Tife" shall equal 180,000 miles for vehicles in
Category III; the durability or bench-test vehicle's emission
rates of CO, and the sum of non-methane hydrocarbons plus NOx
measured at 4,000 + 100 miles shall not exceed 1.10 times the
baseline rates; the deteriorated exhaust emissions projected to
180,000 miles shall not exceed 1.3 times the baseline
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($wiii)

emissions; and, the deteriorated evaporative emissions
projected to 180,000 miles shall not exceed baseline emissions
plus 0.5 grams. For the purposes of this section, the
evaporative baseline emissions shall be estimated by the
manufacturer based on good engineering principles and judgment.

- The manufacturer's test plan shall specify the evaporative

baseline emissions estimate and describe how this estimate was
derived. .

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 Gfficer determines that
the carry-across durability data will adequately represent the
durability performance of the retrofit system to be certified.

Applicants requesting‘certifjcation for retrofit systems
designed to allow-Category III vehicles to operate on an

-alternative fuel in additign to diesel fuel shall conduct smoke

opacity testing on the emission-data vehicle(s) utilizing the
peak smoke opacity standards-and procedures set forth in-
“Heavy-Duty Diesel Vehicle Smoke Opacity Test Procedure," as
incorporated by reference in Title 13, CCR, Section 2182,

Smoke opacity testing shall be conducted using each fuel that

 the retrofitted vehicle is designed to operate on. The

(v4)

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.

(e) Test Procedures for Vehicles in Catedory II Certified for Emission

Reduction Credit

Yehicles in €ategory IT certified for emission reduction credit may

use these provisions. or the alternate test plan as qiven in 5(h}.

The procedures outlined in paragraphs 5{c)(i) and (i) shall be

used with the following modifications:

(13

Certification for credit-generation purposes shall be conducted

(i1)

on the retrofitted engine system., utilizing an engine
dynamometer, and not on the engine and vehicle combination.
The test procedure used shall be the same procedure used to
certify the engine family when new.

Emissions for any pollutant shall not exceed the baseline rate

by more than a factor of 1.10. Baseline emissions for pre- and

post-retrofit comparison purposes will be the certification
emission levels determined during the original engine family

certification., except:
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[A] The baseline for particulate matter (PM) emissions for .
diese] engines whose PM emission levels were not
determined during the new engine familv certification

rocess shall be 0.6 gram/bhp-hr.

IB] Formaldehyde emissions from any 1993 and earlier model
year engine operating on methanoi- or ethanol-based
-fuel shall be at or below the 1993 model year standard.
Formaidehyde emissions from any 1994 or subsequent
model year engine operating on methanol- or ethanol-
based fuel shall be at or below the formaldehvde

standard for that model vyear.

[C] For diesel engines. baseline carbon monoxide and .
hydrocarbon emjssions shall be the original emission

certification vatue for the engine's model year.

[D] For engine families originally certified to a combined
HC plus NOx standard. the baseline HC and NOx standards
will be the combined standard pro-rated by the HC and
NOx portions. respectively. of the original emission
certification levels:. If the original emission B
certification levels are not avajlable., the HC and NOx
baseiine standards will be pro-rated by the HC and NOx

certification standards of the next later model year
- with_separate HC and NQx standards. _ :

(1i1) The "useful life" shall be 120.000 miles for vehicles in
Category II, and 180.000 miles for vehicles in_Cateqory III.
Deteriorated exhaust emissions proiected to the useful life
shall not exceed the baseline rate by more than a factor of
1.30. except for the pollutant(s) for which credits will be
generated, which will not exceed the credit standard declared
on the certification application as required under 4{c)(i).
The deteriorated evaporative emissions. if any. proijected to
the useful Tife shall not exceed baseline em1ss1ons

L_l Test Procedures for Vehicles in Category III Certified for Emission
Reduction Credit

Yehicles in Category III certified for emission reduction credit
may use these provisions. or the alternate test plan as aiven in

b(h}.

The procedures outlined in paragraphs 5(d}(i) through {v) sha]] be
used with the modifications listed in B(e}(i) through 5(91(111)

{g) Alternate Test Procedure for Vehicles in Category I. or for

Yehicles in Categories II. or III Not Reing Certified for Credit
Generation Purposes

The manyfacturer shall submit data from durability testing
conducted using the test procedures used in new vehicle or engine
certification. The deteriorated useful 1ife emission levels shall
meet the applicable emission standards for vehicles or engines of
that model vear and fuel type. The Executive Officer may certify
the retrofit system based on review of the durability
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Lest data. If durability test data are not avajlable. the

manufacturer shall use the following procedures:

()

The retrofit manufaciurer shall submit derijved

deterioration factors. The manufacturer shall subm1t test

data that shows similar performance characteristics between

the retrofitted vehicle or engine and the original .

equipment manufacturer vehicle or engine. The manufacturer |
shali submit_ test data showing component durability of the
retrofit system. The manufacturer shall also submit a test
plan describing the procedures that will be used to
validate the derived deterioration factors within two
yvears. The manufacturer derived deterioration factors and
the test plan must be reviewed and apnroved bv the

Executive Officer.

The retrofit system shall be installed on the test vehicle
or engine. Certification shall be conducted on_the
retrofitted vehicle or engine, using the same test
procedure used to certify the engine familv when new.

Deteriorated useful 1jfg emissions based on manufacturer

derived deterijoration factors shall meet the a applicable new '
engine emission standards

A7
ots
s

=
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(iv)

Following retrofit system certification.-the manufacturer
will conduct engine agina, either in-use or on a. -
dynamometer. according to the specified test plan.
Emissions testing shall be conducted on the aged retrofit

"vehicle or_engine system using the same test procedure used . - '.°

to certify the engine family when new._ Deteriorated useful =
life emissions based on durability testing shall meet the
applicable new vehicle or .engine emission standards for

that vehicle model. The manufacturer shall submit test

data to verify the derived deterioration factors within two
years of certification of the retrofit system.

Yehicles in Category ITI must meet the requirements of

5(d)(iii) and 5(d)(iv).

{h) Alternate Test-Procedure for.Vehic1es in Category IT or Cateqory

IIT Certified for Credit Generation Purposes

The procedures outlined in 5(a) shall be used, with the following

modifications:

i)

4i)

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

Deterjorated useful life emissions based on durability
festing shall not exceed the original equipment
manufacturer engine certification emissions level by more
than a factor of 1.30, except for the pollutant(s) for
which credits_will be generated, which will not exceed the
credit standard declared on the certification application
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4 .
emissions. if any, projected to_the useful 1ife. shall not
exceed baseline emissions,

6.  APPROVAL
(a) Issuance of Executive Orders:

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

applicable credit standard(s).::

“(b) Carry-Over and Carry-Across:

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

engine families will also be allowed.

(ii)} An original equipment manufacturer (OEM) that produces
retrofit hardware which upgrades an old engine to the )
identical configuration of a newer engine family that the
manufacturer also produces. may carry-across the newer
engine family certification test data for the retrofit
hardware certification process. (For these purposes. the
term “identical® means that al] engine parts on the
retrofitted engine which affect emissions, such as pistons.

cylinder_heads, etc.. must be of the same desian and
constructjon as those on_the newer engine family. Enqine
calibration. including iniection timing must also be

identical.)

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

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

7. INSTALLATION REQUIREMENTS

(a) Prior to releasing a converted vehicle to the consumer, the
installer of an alternative fuel or credit-generating conventional
fuel retrofit system shall submit the converted vehicle to a Bureau
of Automotive Repair Referee Smog Check Station for inspecticn and
testing except as provided in 7 (b). !

(i) The installer of an alternative fuel or credit-generating

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

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

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

(b) The retrofit system installer may request Air Resources Board
approval to use the alternative inspection:schedule for fleet
installatjon of the same retrofit kit on more than_10 vehicles with
engines from similar engine families.. If approval is granted, the
installer shall submit ten vehicies with engines from_similar
engine families., retrofitted with the same kit, to_a Bureau: of
Automotive Repair Station as provided in 7 (a)(i) and 7 (a)(ii).

{i) If all ten vehicles receive a certificate of compliance. for
subsequent applications of the same type, the installer need
only submit every tenth retrofitted vehicle to the Bureau of
Automotive Repair pursuant to 7 (a)(i) and 7 (a)(ii) . For the
remaining vehicles inciuded jin the alterpative inspection
schedule that are not submitted to the Bureau of Automotive
Repair. the installer shal]l maintain a record of the vehicle's
identification number., the vehicle's model vear and make. the
engine size, the manufacturer and fuel type of the retrofit
kit. the date of installation. and_the emissions cateqorv to
which the retrofitted system is certified (i.e., conventional

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

(ii) If any of the ten vehicles fail to pass inspection. the nekt
set of ten retrofitted vehicles shall be subject to inspection

at the Bureau of Automotive Repair. unti] an entire aroup of
10 passes. :

8. IN-USE ENFORCEMENT. TEST REQUIREMENTS

(a) Manufactufers of alternative fuel or credit-generating conventional

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

(1) No vehicle shall be acceptéd by the manufacturer as a
representative vehicle for enforcement testing unless the
following criteria are met: - L

(1) California certified and registered.

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

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

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

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

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

(i1) The manufacturer shall, under ARB supervision, perform _
diagnosis or restorative maintenance on those vehicles selected
for in-use enforcement testing. The manufacturer or a
laboratory approved by the Executive Officer shall (1) identify
part numbers of all essential emission control system
components; (2} check air filter, all drive belts, all fluid
levels, radiator cap, all vacuum hoses and electrical wiring
related to emission control for integrity; check fuel metering
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(i)

(iv)

(v)

and emission control system components for maladjustments
and/or tampering, and record all discrepancies; (3) check
ignition system with oscillescope and replace any defective.
components; i.e., spark plugs, wires, etc.; (4) check
compression; (5) check and adjust engine parameters to
manufacturer's specifications; and (6) perform maintenance if
the vehicle is within 500 miles of scheduled maintenance
service.

For vehicles in Category I, the manufacturer or a laboratory
approved by the Executive Officer shall perform the applicable
emission test procedures set forth in the "California Exhaust
Emission Standards and Test Procedures for 1988 and Subsequent
Model Passenger Cars, Light-Duty Trucks, and Medium-Duty
Vehicles." The applicable emission standards shall be the
vehicle's useful 1ife 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 1988 and Subsequent Model -
Passenger Cars, Light-Duty Trucks, and Medium-Duty Vehicles".

~ The inertia weight setting shall be equal to the average of the.

vehicle's curb weight and gross vehicle weight rating and road. -
load horsepower based on the frontal area of the vehicle
without modifications, as determined in "California Exhaust o
Emission Standards and Test Procedures for 1988 and Subsequent =
Model Passenger Cars, Light-Duty Trucks, and Medium-Duty
Vehicles," Section 9.b. For vehicles in Category III_not
certified for credit generation, in-use enforcement exhaust
emission tests shall be performed in accordance with the test
plan approved by the Executive Officer prior to certification
testing of the engine family applications specified for in-use
enforcement testing._ For vehicles in Categories II and III
which are certified for credit generation. in-use enforcement
testing will_consist of repeating the procedures and :
requirements of paragraphs 5{e) and 5(f). respectively. except
as provided for in paragraph 8(a){viii). below. ‘

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

. testing of the engine family applications specified for in-use

enforcement testing plus 0.5 grams_except as provided in
paragraphs b{e) and 5(f) for credit generating systems.

Manufacturers shall complete in-use enforcement testing within

6 months of the issuance of the in-use compliance testing order
and shall submit all test data to the Executive Officer within
30 calendar days following completion of testing.
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9.

(vii) Following review of manufacturer in-use enforcement test data,

the Executive Officer may conduct conflrmatory 1n use
enforcement testing.

(viii) OEM upgrade systems certified for credit-generation use as

(b)

described in paragraph 6(b). shall be subject to the new engine

family in-use testing requirements for the engine family an
which the system is originally certified. Such systems will
not be subject to the in-use enforcement testing reguirements
of these Procedures.

If the resuits of the in-use vehicle emission tests conducted
pursuant to paragraphs 8(a)(i) through 8(a)(viii) indicate that the
average emissions of the test vehicles for any pollutant exceed the
applicable emission standards_or specified limits for credit
generation certification, the entire vehicle population so
represented shall be deemed to exceed 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, Title 13, CCR. 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." :

WARRANTY REQUIREMENTS

(2)

Requirements of Manufacturers:

" The manufacturer of an alternative fuel or credit-generating

(b)

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

generating conventional fuel retrofit system).

Extended Warranty Requirements:

Each manufacturer of an alternative fuel or credit-generating
conventional fuel retrofit system shall identify in its application
for certification the warranted parts whose individual replacement
cost, -at the time of certification, exceeds the cost Timit defined
in paragraph 9(b){i). The replacement cost shall include the cost
of the diagnosis, parts, and labor. The costs shall be those of
the highest cost metropolitan area of California. Each
manufacturer shall warrant to the person having the vehicle
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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 1limit defined in paragraph 9(b)(i) are free from
defects in materials and workmanship which cause the alternative
fuel or credit-generating conventional fuel retrofit system to fail
to conform with the requirements of these Procedures or cause

damage to any part on the retrofitted vehicle, for seven years or
70,000 mites, whichever first occurs.

(i) The cost Timit shall be calculated using the following
equation:

Cost limitn = $300 X (CPIn_2/121.9)

- where: - :
Cost limitn is the cost 1imit for the year in which the

aitefnative fuel or credit-generating conventional fuel
retrofit system is to be certified.

n is the year in which thé?ﬁ1ternative fuel or credit-
generating conventional fuel retrofit system is to be
certified. '

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

(ii) The cost 1imit shall be revised anhua]]y by the Exchtive;-57;
_ Officer. The highest cost metropolitan area in California -
shall be identified by the Executive Officer. T

~ (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 dollars per hour, and the
labor hours necessary to replace the parts.

(c) Requirements of Installers:

Each installer of an alternative fuel or credit-generating
conventional fuel retrofit system shall warrant to the person
having the vehicle retrofitted and to each subsequent purchaser of
the vehicle that the alternative fuel or credit-generating -
conventional fuel retrofit system will not fail to conform with the
applicable requirements of these Procedures due to incorrect
installation, and that no part on the retrofitted vehicle will be
damaged due to incorrect installation. Installers of alternative
fuel or credit-generating conventional fuel retrofit systems shall
install only those systems of a certified configuration and shall
agree to indemnify the person having the vehicle retrofitted and to
each subsequent purchaser of the vehicle for the cost of repair of
any vehicle upon which a noncertified configuration was installed.
In addition, the installer shall agree to indemnify the person
having the vehicle retrofitted and to each subsequent purchaser of
the vehicle for any tampering fines that may be imposed as a result
of improper installation of the alternative fuel or credit-
generating conventional fuel retrofit system. The warranties and
agreements to indemnify shall be effective for three years or
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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 incorrect installation
of the alternative fuel or credit-generating conventional fuel
retrofit system). :

Before an instalier installs an alternative fuel or credit-

- generating conventional fuel retrofit system, he or she shall have
submitted to the ARB a sample of the warranty statement to be

provided by the installer in accordance with this paragraph.
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CALIFORNIA EXHAUST EMISSION.STANDARDS AND TEST PROCEDURES
. FOR SYSTEMS DESIGNED TO CONVERT MOTOR VEHICLES
-, CERTIFIED FOR 1993 AND EARLIER MODEL YEARS TO USE
LIQUEFIED PETROLEUM GAS OR NATURAL GAS FUELS

The authority for these Exhaﬁst Emission Standards and Test Procedures is
found in Sections 43004 and 43006 of the California Health and Safety Code
which contain the following:

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

43006. “The state board may certify the fuel system of any motor
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.” e Co

1.  GENERAL APPLICABILITY

"California Exhaust Emission Standards and Test Procedures for Systems
Designed to Convert Motor Vehicles Certified for 1993 and Earlier
Model Years to Use Liquefied Petroleum Gas or Natural Gas Fuels*®
(“these test procedures” or “"these procedures") are applicable to any
single- or dual-fuel motor vehicle conversion system using liquefied
petroleum gas (LPG) or natural gas (NG) in lieu of the original
gasoline or diesel fuel system for 1993 and earlier model year
emission-controlled vehicles used or registered in the State of
California. - : '

A retrofit system manufacturer may apply these test procedures to
certify conversion systems for 1994. and 1995, and 1996 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 conversion systems. and 45
percent of its total 1995 model-year systems. and 45 percent of .its

o - . according to the requirements of these
test procedures and "California Exhaust Emission Standards and Test
Procedures for Systems Designed to Convert Motor Vehicles Certified
for 1993 and Earlier Model Years to Use Alcohol or Alcohol/Gasoline
Fuels." The remaining percentage of each manufacturer's certified
1994, and 1995, and 1996 model-year engine family conversion systems
and all of 19987 and subsequent model-year engine family coriversion
systems shall be certified according to "California Certification and
Installation Procedures for Alternative Fuel Retrofit Systems For
Motor Vehicles Certified For 1994 and Subsequent Model Years_and for
All Model-Year Motor Vehicle Retrofit Systems Certified for Emission
Reduction Credit.” The percentages shall be determined from the total
number of conversion systems certified and shall be met prior to the
end of the applicable pext respective calendar year. If the above
referenced 85 percent maximum is exceeded for 1994 or the above
referenced 45 percent maximum is exceeded for 1995 or 1996, the
Executive Officer shall rescind the Executive Order for those

“conversion systems most recently certified which caused the
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percentages to be exceeded. These procedures shall not be used to-
certify a retrofit system for installation on a transitional Tow-
emission vehicle ("TLEV"), low-emission vehicle ("LEV"), or ultra-low--
emission vehicle ("ULEV") or to certify a retrofit system designed to
convert a vehicle to TLEV, LEV, or ULEV emission standards (as defined

in Section 1960.1, Title 13, CCR).__These procedures shall not be used -
to certify retrofits for emission reduction credit. ' :

DEFINITIONS

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

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

GENERAL STANDARDS

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

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

(ii) Shall not in its operation, function, or malfunction,
result in any unsafe condition endangering the motor
_ vehicle, it occupants, other persons, or property in close
-proximity to the vehicle, in accordance with the safety
requirements specified for the original vehicle.

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

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

not directly related to exhaust emission test procedures shall not be
applicablerto these procedures.
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APPLICATION FOR APPROVAL

a.

An application for approval of a modification to use LPG and NG
fuel in a gasoline- or diesel-powered engine may be made by any
engine, vehicle, or conversion equipment manufacturer.

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

Thé'app]ication shall be in writing, signed by an authorized
representative of the manufacturer, and shall include the
following:

1. identification and description of the vehicles in each

vehicle category and engine displacement ranges for which
approval 1s requested. -

There-are,three vehicle cﬁtegories.
a) Passenger Cars (Pc;fﬁ - |
b) Light-Duty Trucks (LDT) and Medium-Duty Vehicles (MDV)

c) Heavy-Duty Vehic1eé'(HDV) powered by Heavy-Duty Eﬁgines
(HDE) - _

ii. A'completé description and identification of the conversion

system, including carburetor model number(s), carburetor
configuration/calibration codes({s), vaporizer/regulator
mode] number(s), evidence of proper assembly of the fuel
tank and fuel lines, and the necessary modification to the
engine or vehicle,

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

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 ARB and applicant) will be
made available at the manufacturer's facility for such
testing. Provided, that in the latter case, it is further
agreed that the instrumentation and equipment specified by
the ARB will be made available for testing operations. Any
testing conducted at a manufacturer's facility pursuant to
this subparagraph will be scheduled as promptly as possible.
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V. An agreement that up to two test vehicles per vehicle.

- category will be made available to the ARB for testing for
such reasonable periods as may be required. These vehicles
shall be selected from time to time by the Executive Officer
and shall be typical of production models available for sale
to the public. They shall also be representative of the
engines and transmissjons offered by the vehicle
manufacturers.

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

e

1. Manufacturer's name- and address.
2. . The California  Air Resources Board certification number
- identified as "CARB.E.0. No. B-XX." '

3. Spark timing. o ‘

4. 1Idle speed.. PR ‘

5. Mixture adjustment: (if used) including idle, cruise,
and/or full throttle together with the method.

6. Diagrams for vacuum hose routing and electrical wiring
harness. -. _ : o

7., Carburetor, vaporizer/regulator model numbers, and

carburetor configuration/ca]ibration:codes.

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

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



6. EMISSION STANDARDS ARD TEST PROCEDURES FOR PC, LDT:. HDV, AND HDE

(2)

()

For certification to emission standards, the appropriate model-
year exhaust emission standards to be used are the applicable
California new vehicle exhaust emission standards. Test

procedures shall be the .applicable California new vehicle

certification test procedures for the model-year of the test
vehicle. Compliance is demonstrated by app]y1ng a deterioration
factor to both the cold and hot start emission test results to
project the emission levels to the end of the vehicle's useful
life and comparing the results with the emission standards.
These test results must meet the applicable emission standards.
A retest is permitted if the vehicle fails the first test. The:
assigned deterioration factor will be based on gasoline-powered
or diesel-powered vehicle certification deterioratiocn rates as
specified by the Executive 0ff1cer In addition, dual-fuel
systems will require CYS-75 tests using the original fuel with
the conversion system installed. This test result {with the
certification detericration factor or, if not availadble, an
assigned deterioration factor applied) must also mest the
applicable emissions standards. .

For cert1f1cat1on to typical baseline em1ss1on levels, the

exhaust emission levels to be used are those from representative-

vehicles in good operating condition selected by the Executive
Officer for testing. Test procedures shall be the applicable
California test procedures for the model-year of the vehicle.
Back-to-back tests must be conducted and a significant increase
in the emissions from the baseline.may be cause for denial. In-

order to improve data re]iab111ty, the manufacturer may elect to

perform two back-to-back tests, in which case a sigaificant.
increase in the averzge emissions of the two conversion system

" - tests over the average baseline test emissions may te cause for

denial. Test var1ab111ty will be considered in est2blishing
significant increases in emissions. In addition, for dual-fuel
systems, a CYS-72 test using the original fuel with the
conversion system is requzred. This test shall alse not
significantly increase emissions from the baseline level.

The test variability factors applicable for back-ta-back tests
are 1.10 for HC and NOx and 1.15 for €O emissions. The
conversion systam meets the compliance requirements when the
emission data from the tests with the conversion system
installed, are at or below the emission levels of the baseline
emissions with the variability factors applied.



(¢} For certification of conversion systems to be installed only on
heavy~-duty engines, the appropriate model-year erhaust emission
standards and applicable (diesel or gasciine) exhaust emission
test procedures shall be used. However, approval of a conversion
system to be installed on PC or LDT/KOY shall automatically
qualify the system for use with heavy-duty engines with similar
or less sophisticated emission control systems without additional
testing.

(d) The durability of all systems will be determined by an
engineering evaliiation. For cause, and based on the engineering
evaluation, the Executive_ﬂfficer may require durability tests.

SELECTION OF TEST YEHICLES FOR THE LINITED FLEET

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

YEHICLE TESTING

' To assure better test data utilization,; each appiicant.shall‘obtain

prior approval in writing from the Executive Officer on the test
vehicle fleet. . : , - .

{a) Test Yehicles o ' s

{1} Vehicles Certifying to New Yehicle Exhaust Emission
Standards ) : ' :
Each test vehicle shall be a California certified version
having been driven a minimum of 4,000 miles on gaseous
fuel. The vehicle mileage accumulation must be done by
driving the vehicle on the rcad following 2 route-of
typical suburban type driving, or on a chassis dynamomefer
utilizing the Automobile Manufacturer's Association (AMA)
mileage accumulation cycle. The appliicant may request and
the Executive Officer may allow test vehicles with less
mileage if the applicant demonsirates emission stability.
Emission stability can be demonstrated by performing two
(2) consecutive CVS-75 emissien tests with 500 miles of AMA
type driving between tests and showing no change in
emissions outside of test variability.
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(i1)

Each test vehicle must also be subjected tc a thorough
examination prior to any emissions test{s) to detect and
correct possible defects and deviations from mqnufacturer s
specifications in emissions- -ralated parts.

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

The laboratory's repert must be submttted directly to the
Executive Officer and contain all related information,
including failed test data. .Tests performed for research
and development purposes before the application is

- submitted need not be reported. The applicant may not edit

the laboratory report but may-submit additional clarifying
comments or information. “.-"
Vehicles Certifying to Typical Emission Levels

Each test vehicle shall be a California certified version
having been driven a minimum of 4,000 miles on the original
certification fuel as required for new vehicle

‘certification. In the event that 2 manufacturer acqu1res a

vehicle with less than 4,000 miles, the vehicle mileage
must be brought to 4,000 miles by driving the vehicle en
the road following a route of typical suburban type
driving, or by accumulating mileage on a chassis

"dynamometer vtilizing the AMA mileage accumuiation cycle.

The Executive Officer may allow test vehicles with less

mileage if the applicant demonstrates emission stability.

Emission stability can be demonstrated by performing two
(2). consecutive CVS-75 emission tests with 500 miles of AMA
type driving between tests and showing no change in
emissions outside of test variability.

Each test vehicle must also be subjected to 2 thorough
examination pricr to the baseline test to detect and
correct poassible defects and deviations from manufacturer’s
specification in emissions-related parts. 'The baseline
emissions of the test vehicle should be typical for that.
particular make and model-year. Typical vehicle emissions
will be determined by using the vehicle surveillance test
data, supplemented by assembly-line test and certification

tgst data as required and appropriate.
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If a vehicle exceeds typical emission values, the applicant
Mmay make a full diagnostic svaluation of the vehicle, make

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

dbnormal conditions of the engine or the eaission controls
are noted, the vehicle will be acceptad as a test vehicle
and its emissions data will be used for comparison with
conversion system test results. The applicant may forege
the above and select another fest vehicle from the given
list of alternative vehicles. :

Testing may be performed at any laboratory properly
equipped to conduct the tests. The test vehicle shall be
under the control of the laboratory for the entire. test

‘period. . Return of the test vehicle to the applicant duting

the test period may iavalidate prior test results.

- After the béselihe test has been'run, prior approval must

be obtained from the Executive Officer before any
servicing, maintenance,-qn parts replacements are made,

“except ‘those that are intaccordance with the written

instructions provided-with the application. The same fuel
shall be used for the back-to-back tests using gasoline or
diesel. There should be sufficient fuel in the fuel tank
to permit the baseline and with conversion system tests,

The laboratory shall record 2]l the above information and -

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

¢contain all related information, including failed test -
data. Tests performed for research and development
purposes before the application is submitted need not be
reportad. The applicant may nol edit the laboratery repor
but may submit additicnail clarifying comments or -
information. - :

(b}  Test Sequence

(1)

Straight liquefied petroleum or netural gas conversions
certifying tc emission standards :

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

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

tank is not required). o
3. - Run one cold start CVS-75 test using gaseous fuel.
4. Run one cold start CY5-75 test using gaseous fuel

{only if first CVS5-75 test fails the emission
standards]. :
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(1)

(iii)

Duai-fuel systams certifying to standards

l. = Adjust vehicle to vehicle manufacturer’s
specifications.

2. Install conversion system in acceordance with the .
conversion system manufactuyrer‘s installation
instructions (permanent installation of gaseous fuel
tank is not required}.

3. Run one cold start CVS-75 test using gaseous fuel.

4. - Run one cold start CYS-75 test uéfng'gaseous fuel
- {enly if first CYS-75 test on gaseous: fuel fails the
emission standards). : :

5. Run one hot start €VS-72 test using gasoline or
diesel fuel. '

—

6. Run one hot start CYS-72 test using gasoline or

diesel fuel (only if first CVS-72 test on gaseline or

diesel fuel fails the emission standards).

Straight liquefied'hetrb}éum or néturalfgas conversions
certifying to typical baseline emission levels

1. Adjust vehicle to vehicle manufacturer’s

(iv)

specification.

2. Run ‘ene 6dld start CVS-75 test using,gasolide or

diesel fuel.

3. Install conversion system in accordance with
: conversion system manufacturer's installation:
instructions (permanent installation of gaseous fuel
tank is not required).

4. Run one cold start CYS-75 test using gaseous fTuel.

Dual-fuel systems cartifying to typical baseline emission
levels ‘ : S -

I. Adjust vehicle to vehicle manufacture-'s
specifications. '
2. Run two baseline tests using gaseline cr diesel fuel.

One is a2 ¢cold start CVS-75, and the other is a hot
start cvs-72. : ' :

3. .inSta]I conversion systeh in accordance with the

conversion system manufacturer's installatien _
instructions (permanent installation of gaseous fuel
tank is not required).

-
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4. Repeat cold start CYS5-75 test u51ng giseous fuel and"
the hot start CY5-72 test using gasollne or diesel as
the fuel.

5. As an alternative, the applicant may delete the two
hot start CVS-72 tests and in their places run a «coid
start CYS-75 test with conversion system using:
gasoline or diesel fuel.

CALCULATION PROCEDURES -

The follewing calculation procedures are based on the Federal CVS-1975
Test Procedure. The final reported test resuits shall be computed by
use of the followlng formulas*

Meaning of Symbols

Passenger cars .-

PC . - g

LorT - Light-duty trucks

MDY - Medium-duty vehicles {(over 6000-8500 1bs. GYW) _

HOY - Heavy-duty vehicles (those vehicles over 8500 lbs. GYW)

€0 et Carbon monoride concentration of the dilute
exhaust sample corrected for background, water vapor. and_'

CDZ extraction, in ppm. '

COdm = Carbon monoxide condentration of the dilution air sample

) as measured, in ppm. - '

COd a Carbon monoxide concentration of the dilution air
corrected for water vzpor extraction, in ppm.

coe = Carbon mcnox]de concentratlons of the dllute exhaust .
sample volume corrected for water vapor and carbon
dioxide extraction, in ppm. The calculation
assumes the carbon te hydroegen ratio of the fuel to
be 1:3.802 for natural gas and 1:2.656 for LPG.

Cﬂem‘ = Carbon monoxide concentration of the dilute exhaust

sample as measured, in ppm.
Comass= Carbon monoxide emissions, in grams per te;t phase.
.COZ s Carbon dioxide concentration of the dilute exhaust sample
conc : :

~ corrected for background and water vaper, in percent.
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Carbon dioxide concentration of the dilute exhaust

~sample, in percent.

‘mass

Densﬁtyboa

DensityHcy

Carbon dioxide emissions, in grams per test phase.

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

tm Hg pressure.

Density of hydrocarbons is 1B8.64 g/ft3 for natural gas

and 17.28 g/ft3 for LPG assuming an average carbon to

- hydrogen ratio of 1:3.802 for natural gas and '1:2.656 for

LPG, at 68°F andz765:qm_Hg pressure.

Density of;ozidgf-@fﬁnitrogen is 54.16'g/ft3 aﬁsuming

they are in the form of nitrogen dioride, at 68°F and 760

mm Hg pressure.

H a
chonc’
HCd =
HCe a
HRCass®
KH =
N -
NO =

xCOﬂC

:Dilutian_Factor*

air,

Hydrocarbon concentration for thé dilute exhaust sample :

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

Hydrocqrbcn concentraticn of the dilution éir as
measured, in ppm carbon equivalent.

- Hydracarbon concentration of the dilute exhaust sample,

in ppm carbon equivalent.

Hydrecarbon emissions, in grams per test phase.

Humidity‘correcticn factor.

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

Oxides of nitrogen concentration of the dilute exhaust

sample corrected fdr‘backgrpund, in ppm.
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NOxd =
HOxe_ =
Nl}"mass.
Py =
Py =
Pi =
o=
R, -
Yoix =
Yo =
Yot *
Yhe =
YS »

Oxides of nitreqen concentraticn of the dilute air as
measured, in ppm. |

Cxides of nitrogen concentration of the dilute exhaust
sampie as measured, in pbm.

Oxides of nitregen emiseions. in grams per test phase. .

Berometric pressure. in mm Hg.
Saturated ‘vaper pressure, in mm Hg at ambient dry bulb
temperature. '

Pressure depression*ﬁeﬁbv atmespheric measured at the
inlet to the positive displacement pump.

Average temperature of dilute exhaust entering positiﬁe

displacement pump during test while samplies are being. . ° o

collected, in degrees Rankine.

Relative humidity of the ambient air, in percent.

Total dilute exhaust volume in cubic feet per test phase
corrected to standard conditions (528°R and 760 mm Hg).

yolume of gas pumped by the positive displacement pump,
in cubic feet per revolution. This volume is dependent
on the pressure differential across the pos1t1ve
displacement pump.

Mass emissions as calcu]ated from the . 'trans1ent‘ phase
of the cold start test, in grams per test phase

© Mass emissions as calculated from the *transient”® phase

of the ¢old start test, in grams per test phase.

Mass emissions as calculated from the *"stabilized” phase'
of the ccld start test, in grams per test phase.
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Y - Keighted mass emissions df each pollutant, i.e., HC, CO,
or K0 , in grams per vehicle mile. '

For passenger cars, ]ight~duty trucks, and mediun—duty vehicles:

(2) The mass emissions of each pcllutant in grams per mile is
Ym‘ _{0.43th + 0.587 Yht * YS)/?.S

(b} - The mass of each pollutant for each phase of bath the coid
- start test and the hot start test is determined from the
following: ‘ ) :

- (1) Hydrocarbon mass:

HC X Den;ityHc x (HC____/1,000,000)

rass * mix conc

(2) Oxjdes-$f nitrogenﬁﬁﬁss: o
NO, = V_. x Density,  x K, x (HO, . /1,000,000)

Ky = humiditylforrection factor

(3) Carbon monoxide ma;sﬁ
COnass = Ymix ¥ Densitypg x (O 50./1,000,000)
- {4) Carbon.dioxide mass: |

co =-Y_. 1 Density R (co /180)
2mass mix - COZ 2conc

Yo x K x (P, - P.)x 528

‘iz T T EON(T)

HC_ nc® HC, - HC (1 - 1/DF)

NO =NO. - NO_ (1-1/OF
Xeone Te X4 ( )

€0, one = €0, - €O, (1-1/0F)

CO,= (1-0.02301 C”ze' 0.000323 R,) €O, for natural gas

CDe f (1-0:02328 CDze - 0.000323 Ra) Cﬂem for LPG
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,COd;- (1-0.000323 gé) C0yn

K., x 1
H * 1-0.0047(R-75).
(43.478R, ) (Pd)

Py = Pg X R 7100

9.77
+ (HCq + C0,) x 10

OF = 3 for natural gas

co
2q

11.7 -~

coze + (HC, *1508) x 10

DF = 2 for LPE

For hydrocarbons the Y‘mjﬁalue must be muitiplied by the methane
content correction factor (MCCF).

HC‘m --ng_x'HCCF'
HC,, = weighted mean HC mass in gmsrper vehicle mile afté;
correction for methane content |

For 1981 and earlier model year vehicles, the MCCF values as
determined by the vehicle manufacturer and approved by the ARB’
during certification shall be used. In the absence of such
values, the following shall apply:

Gasoline - "= PC = 0.89 (catalyst only)

PC

= 1.0 (non catalyst cars)
LOT = 1.0 :
MDY = 1.0
HOY = 1.0
‘Natural Gas = 0.5 (a1l vehicle categories)

- LPG 0.75 (a1l vehicle categorieﬁ}

In the alternative, the applicant may choose to determine the actual MCLF by
- using the "California Non-Methane Hydrocarbon Test Proczdures” adopted May 24,
1978. = '

For 1982 and later model yesr vehicles, non-methane hydrocarbons must be
determined uysing hon-methane. instrumentation. In the alternative, the
appliicant may measure only total hydrocarbens during all testing. However, in
such event, no methane credit will be given either gasoline or gaseous fuels.
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Sample Calcuiation:

(1)  For the °transient* phase of the cold-start test assume

V, = 0.29344 cu ft per revolution; H = 10,485;

= 70 mm Hg;

Rd = 48,21, PB = 762 mu Hg; Pd = 22.225 mn Hg; Py

Tp = 570°§; HCe = 105.8 ppm carbon equivi]ent; HOx = 11.2 ppm;
’ e

Cﬁam = 306.6 ppm; CUZe = 1.43%; HCd = 12.1 ppm ) -

Hﬂxd f-O,B ppm; cndm f 15.3 ppm. _

Then, for an LPG fueled_fghicie:

(0.29344)(10.485)(762-70) (528} ‘ |
Ymix * (760)(570) = 2535.0 gy ftoRec,

(mm—(—w - ; L -ai .-
- RH= 782 - (22.225 x 48.2/100) €2 grains of water/pound dry air -

' 1
_ Ky = 1-0.0047 (62-75) * 0.9424 |
€0, = (1-0.02328(i.43) - 0.000323(48.2))306.6 = 291.6 ppm

€Oy = (1-0.000323(48.2))15.3 = 15.1 ppm

OF "= n7 4 = 7.961
1.43 + (105.8 + 231.6) 1 10~

Hcconc = 105.8-12.1 (1-1/7.961) = 95.22 ppu

'Hcmass =.(2595)(17.28)(95.22/1,000.000) = 4.270 grams per test

phase
NO_ = 11.2-0.8(1-1/7.951) = 10.50 ppm
cone ' .
NO, = (2595)(54.16)(10.50/1,000,000)(0.5424) = 1.391 grams per
‘mass - .
test phase

COcone = (291.6). - 15.1(1-1/7.961) = 278.4 ppm
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COpass = (2595)(32.97)(278.4/1,000,000) = 23.82 grams per test
phase -

(i1) For the 'ﬁtabi]ized' portion of the cold-start test assume that
similar calculations resulted fn HC ... = 0.62 grams per test

phase; HUx = 1.27 grams per test phase; and €0 ags ™ 5-98
mass D
grams per test phase.

(ii1) For the "transient® portion of the hot-start test as#ume that
similar calculations resulted in Hcmass = 0.51 grams per test

phase; Hoxmass = 1.38 grags per test phase; and Camass -f5.01

grams per test phase. ~
(iv) For ah LPE fueled vehicle:

e . L9.43)(4.27) 4 (0.571(0.51) 5 Q.62

win 7.50.. x 0.75 = 0.275 grams per

vehicle mile

(0.43)(23.82) « (0.57)05.01) + §.08 .- L
L - 7.50 ne = 2.54 grams per -
vehicle mile. :

No, - (0430013910 s (0,573 (1.38) » 1,27, oo, grams per
X : 71.50 N S

_vehic]e mile

10. APPROVAL

(a) If, after a review of the data and other information submitted
by the manufacturer, the Executive Officer determines that a
modification to use LPG or NG conforms to these procedures, he

or she will issue an Executive Order of approval for such
modifications.

(b)  Such Executive Order may be issued upon such terms as the
Executive Officer deems necessary to ensure that any

modifications to use LPG or NG will meet the requirements of
these procedures.

(¢) Approval for a conversion system for a given model year-is
deemed as approval for alj previous model .years uniess
specifically limited in the Executive Order. Approval for
subsequent model years (i.e., carryover) may be given, after
request by the applicant, if further engineering evaluation
and/or testing demonstrates that the system will meet the

standards for the applicable mode] year and engine
displacements. ,
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(d} Approval Tor instaltlation on vehicles with similar.
emission control systems (1.e., carry-across) may be
given, if requested by the applicant, {f further
engineering evaluation and/or testing demonstrates

. that the system will meet standards Tor the applicable
model-year(s) and engine displacement(s).

11, CHANGES 1O COHVERSIOH SYSTEM AFTER APPROYAL

All.changes to the conversioﬁ system. including
jnstallation changes, must be submitted to the
Executive Officer. The Executive Officer may require
additional testing pr1or to approval.

._ 12. HOH COHVEHTIOHAL SYSTEHS

The'Ezecutive 0fficer.may deviate -from these
procedures for non-conventional systems, such as
- diesel fuel used in conjunction with LPG, in the event
that such systems cannet be tested using these
procedures. Such deviations shall be limited to thosa
. hecessary for the proper testing and avaluation of -
'_such systems.
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13.

INSTALLATION REQUIREMENTS

S a.

b.

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,_ except as provided in 13 b.

i, Installers of alternative fuel retrofit systems shall not
release the converted vehicle(s) to the consumer without the
issuance of a certificate of compliance for the vehicle(s) by
a Bureau of Automotive Repair Referee 3Smog Check Station.

The retrofit system installer may request Air Resources Board

bc.

approval to use the alternative inspection schedule for fleet:

installation of the same retrofit kit on more than 10 vehicles

with engines of the same size. If approval is granted, the
install s 1 ub ehi wi engines from simila
engine fami retrofitted with the same kit, to a Bureau o

Automotive Re pg]£ Referee Station,

1. If all ten vehicles receive a certificate of compliance. for
subsequent applications of the same tvpe., the installer need

only submit every tenth retrofitted vehicle to the Bureau of -

Automotive Repai or_jnspection. For the remaining vehicles:

ded in the alternative inspection schedule that are not

submitted to the Bureau of Automotive Repair for inspectien.

the installer shal intaj ecord of the vehicle's

identification _number, the vehicle's model year and make., the
~date of installation, and the emissions category fo which the

retrofitted svstem is certified (i.e.. conventional vehicle,

TLEV, LEV, or ULEV). or for heavy-duty vehicles. the credit

standard to which the system is certified., The Air Resources

Board reguire random jnspections ehicles subject to
ternative inspectijon_sche o

ii. any o t icles fail to pass inspection. the next

- set of ten retrofitted vehicles shall be subject to
inspection at the Bureau o tomotive Repair til an
entire grou of ten e -

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

e

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



Note:

State of California
AIR RESOURCES BOARD

CALIFORNIA EXHAUST EMISSION STANDARDS
AND TEST PROCEDURES FOR SYSTEMS
DESIGNED TO CONVERT MOTOR.VEHICLES
CERTIFIED FOR 1993 AND EARLIER MODEL YEARS
TO USE ALCOHOL OR ALCOHOL/GASOLINE FUELS

Adopted: April 28, 1983
Amended: March 11, 1993
Amended: November 21, 1995

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 VEHICLES
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
found in Sections 43004 and 43006 of the California Health and Safety Code
- which contain the following: :

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

43006. “The state board may certify the fuel system of any motor
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."” L _

GENERAL APPLICABILITY

“California Exhaust Emission Standards and Test Procedures for Systems

Designed to Convert Motor Vehicles Certified for 1993 and Earlier
Model Years to Use Alcohol or Alcohol/Gasoline Fuels® ("these test
procedures” or "“these procedures") are applicable to any single- or
dual-fuel motor vehicle conversion system using atcohol or
alcohol/gasoline fuels in tieu of the original certification fuel

. system for 1993 and earlier model year emission-controlled vehicles

used or registered in the State of California.

A retrofit system manufacturer may apply these test procedures to
certify conversion systems for 1994, and 1995, and 1996 mode1-year

- vehicles in accordance with the following implementation phase-in

schedule. Each manufacturer may certify a maximum of 85 percent of
its total 1994 model-year engine family conversion systems, and 45
percent of its total 1995 model-year systems i

- 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, and 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 Installation Procedures for Alternative Fuel
Retrofit Systems For Motor Vehicles Certified For 1994 and Subsequent
Model Years_and for A1} Model-Year Motor Vehicle Retrofit Systems
Certified for Emission Reduction Credit." The percentages shall be

determined from the total number of conversion systems certified and
shall be met prior to the end of the applicable pext respective
calendar year. If the above referenced 85 percent maximum is exceeded
for 1994 or the above referenced 45 percent maximum is exceeded for
1995_or_1996, the Executive Officer shall rescind the Executive Order
for those conversion systems most recently certified which caused the
percentages to be exceeded. These procedures shall not be used to
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1I.

- III.

Iv.

certify a retrofit system for installation on a transitional low-

emission vehicle ("TLEV"), low-emission vehicle (“"LEV"), or ultra-low-
emission vehicle ("ULEV") or to certify a retrofit system designed to -
convert a vehicle to TLEV, LEV, or ULEV emission standards (as defined
in Section 1960.1, Title 13, CCR)._ These procedures shall not be used

to certify retrofits for emission reduction credits.
DEFINITIONS

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

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

GENERAL STANDARDS

In addition to all other standards_of-requirements imposed, any

modification of an original certification-fuel motor vehicle to allow _'
the use of alcohol fuel: : : : -

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

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

EXEMPT VEHICLES

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

NOK-APPLICABLE REGULATIONS

All subjects in the referenced California Exhaust Emission Standards
and Test Procedures for non-alcohol-powered vehicles not directly
related to exhaust or evaporative emission testing shall not be .
applicable to these procedures.

TEST FLEET

Each applicant is required to test a limited fleet to. obtain _
certification. Emissions tests will be conducted zt an independent
laboratory at the conversion device manutacturer's expense. Fleet
vehicles shall be selected by the Executive Officer.

A. FLEET SELECTION

. The passenger car, light-duty truck, and medium-duty vehic}el
test fleets shall consist of three to ten vehicles for each’
alcohol fuel system.. The number of test vehicles required will
depend upon the manufacturer's application cutlining the vehicles
for which approval is requested, and may. be reduced from three if
the fuel system applies to a limited number of vehicles. -

* Yehicles will be selected to include 2@ wide variation in engine

. size from different vehicie manufacturers, and engines with :
unusual or sensitive emission control systems.

B.  SINGLE FUEL TESTING

The following test sequence shall be used when testing a fleet
vehicle for straight alcchol or alcohol blend cperaticn:

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

system manufacturer’s instructions.

4. Run one told start CVS-75 test on the modified vehicle
using alcohol fuel. ‘

———————

1. For the purposes of these procedures, 1277 and older medium-duty
vehicles.shall be selected and tested in accordance with the heavy-duty
protocol contazined in Section VII.

©¢-3



YII.

YIII.

C. DUAL-FUEL TESTING

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

1.  Adjust vehicle to vehicle manufacturer's specifications.
2. Run one cold start CVS-75 test (baseline).

3. Run one hot start CYS-72 test (baseline).
4. . Install conversion system in accordance with conversion
system manufacturer's instructions.

5. Run one cold start CYS-75 test u;ing the appropriate
alcohol yfuel. L :

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

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

The Executive 0fficer may require Sealed Housing Evaporative
Determination (SHED) tests in addition to the required emission
tests for any system that, in the judgement of the Executive
Officer; may increase evaporziive emissions (e.g., change in fuel
tank surface area).. : '

HEAYY-DUTY YEHICLES

Approval of an alcohol fuel system for passenger cars, light-duty
trucks, or 1878 and newer mediim-duty vehicles can qualify that system
for use on heavy-duty vehicles over 8500 pounds GYWR and 1977 and
older medium-duty vehicles, proviced an engineering evaluation
indicates similar emissions patterns are anticipated.

If approval is sought solely for heavy-duty vehicles over 8500 pounds
GYWR and/or 13977 and older medium-duty vehicles, the Executive Officer
shall select engines and require tests in accordance with the
provisions of Section XII of this procedure. -

TEST YEHICLES

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



IX.

~Yehicle:

Each test vehicle shall be subjected to a therough diagnostic _ _
examination prier to the baseiine test to detect and correct possible
defects and deviations from manufacturer's specifications for
emissions-related parts. Baseline emission results within applicable
standards shall be taken as an indicator that the vehicle is
acceptable for testing. Baseline emission results gxceeding .
applicable standards shall be grounds for rejecting a test vehicle
unless the applicant chooses to perform a second diagnestic
examination. If the second diagnostic examination does not reveal a
malfunction in the engine/emission control system, the vehicle shall
be deemed an acceptable test vehicle. If the second diagnostic test
reveals a fault or maladjustment, the vehicle shall be deemed
unacceptable for test purposes. The applicant may either make repairs
and retest the vehicle, or may obtain antther vehicle acceptable to
the staff. . L

Any properly equipped emission.test laboratory may perform the test.
Test vehicles shall be under the control of the laboratory for the
entire test period. Return.of ‘a test vehicle to an applicant during
the test period may invalidate test.results. :

After a fleet baseline test has been run on the original certification
fuel (e.g,, Indolene fuel for gasoline-powered vehicles), prior
approval is required from the Executive Officer before any servicing,
maintenance, modifications, or parts replacements are made that are
not listed in the applicant's written instructions. A chemical
analysis of the fuel must be performed and reported. The analysis
should include & determination of purity and water content. The
laboratory shall record all the above information and include it as
part of the report submitted to the Executive Officer. The report

~ must be submitted directly to the Executive Officer and must contain

all related information, including failed tests. Tests performed for
research and development -purposes before the application is submitted
need not be reported. The applicant may not edit the laboratory
report but may submit additional clarifying -comments er information.

DATA TO BE RECORDED

Make, Model and Model Year g

Yehicle Identification Number or License Number
Odometer Reading

Engine Displacement

Fuel System:
Original Fuel Tank Capacity

Alcohol Fueld Tank . Capacity
Type of Fuel Metering System
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Tuning Specifications:

Idle RPM

Ignition Timing

Carburetor Setting (specify method used) ,
Cther

Dynamometer Setting Specifications:

Inertia loading

Curb Weight .
Road Load Horsepower at 50 mph
Drive Wheel Tire Pressure

- CALCULATION PROCEDURE _
~ The final reported test results, shall be computed .ty use of the
following calculations for neat-methanol or neat ethanol as a guide.
Calculations for blends of ethanol or méthanol will be determined
based on the relative proportions of the constituents. Unburned fuel
(UBF} emissions shall mean'unburned original certification fuel,
methanol or ethanol and all other oxygenated and non-oxygenated
hydrocarbon by-products of combustion. Correction factors shall be
determined and applied to UBF emissions from a2lcohol-fueled vehicles.
“In the absence of an acceptable empirically derived factor, a factor
of 2.5 shall be applied. o R S
A-description of the laboratory equipment used -and the emission tests
performed shall be attached to any emission data submitted to the Air
Resources Board., An applicant shall have the optien of using a gas
chromatograph (6C) or equivalent to determine concentrations of
unburned fuel in exhaust or evaporative gas samples. If a flame -
ionization detector.(FID) is used, instrument calitration procedures
and corrections for FID response to oxygenated hydrocarbons must be
specified. A'heated sample line shall be used in cenjunction with a
FID for measurement of UBF from alcohol-fueled vehicles.

No.a1?owance or trade-off shall be.permitted'to reduce exhaust
emissicn levels of alcohol-fueled vehicles on the basis of low
evaporative emission levels.

Meaning of Symbols

COconc = .. Carbon menoxide concentration of the dilute

exhaust sample corrected for background, water vapor,
and CD2 extraction, in- ppm.

€04 = Carbon monoxide concentration of the dilution air

sample as measured, in ppm.
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o, =

co -
g

co Co=
em -

comass

co »
annc

co -
2e

€o, - oa
2-mas;_ :

Densitygy =
Densityco =
2
DensityHo =
2

DensityUBFh

oF .

H a

Carbon monoxide concentration of the dilutian air
corrected for water vapor extracticn, in ppm.

Carbon monoxide concentrations of the dilute exhaust

sample volume corrected for water vapor
and carboen d]oxide extraction, in ppm.

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

Carbon monoxide emissions, in grams per test phase.

Carbon dioxide concentration of the dilute exhaust

sample corrected for background and water vapor, in

percent.

Carbon dicxide codﬁéntration of the'dilute'exhau;t
sample, in percent.”
Carbon dioxide emissions, in grams per test phase.
Density of carbon mopoxide is 32.57 ¢/ft> at 68%F and
760 mm. Hqg pressure. ' '

Density of carbon dicxide is 51.85 g/ft3 at 68°F and.

760 mm. Hg préssura.

Density of oxides of nitrogénlis £4.16 g/ft3 assuming.

they are in the form of nitrogen .1ox1de. at 68°%F and
760 mm Hg pressure.

Density of methanol (less the mass of oxygen) is 18.83
g/ft3 ang density of ethanol (less the mass of oxygen)

is 17.74 g/ft on & per carben at-m basis at 58 °f and
760 mm Hg pressure.

Dilution Factor

Absolute humidity in gralns of water per pound of dry
air.

Hydrocarbon concentration of the cilution air as

measured, in ppm carbon equivalent.
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conc

UBFCORC

UBr
e

Humidity correction factor.

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

Oxides of nitrogen concentration of the dilute exhaust
sample corrected for background, in ppm.
Qxides of nitrogen concentration of the dilute air as

measured, in ppm.

S

Oxides of nitrogen concentration of the dilute exhaust

sample as measured, in ppm.

" Oxides of nitrogen emissions, in grams per test phase.

- Barometric preSSure. in mm Hg.

Saturated vapor pressure in mm Hg at ambient dry bulb

temperature

-

Pressure depression below atmespheric measured at the
inlet to the positive disp1acement pump. '

Average temperature of dilute exhaust entering positive

.displacement pump during test while samples are be1ng

collected, in degrees Rankine.
Relative humidity of the ambient air, in_percent.

Unburned fuel concentratiocn for the dilute exhaust

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

Unbdrned fuel concentration of the:dilute exhaust

sample, in ppm carbon equivalent.

Unburned fuel emissions, in grams per test phase.

Total dilute exhaust volume in cubic feet per test

phase corrected tc standard conditions (528°R and 760
mm Hg).
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.)-

Volume of gas pumped by the positive displacement pump,

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

Vet = ' .Mass emissions as calculated from the “transient” phase

' of the cold start test, in grams per test phase.

LT Mass emissions as calculated from the “transient® phase
of the coid start'test,.in grams per test phase.

ts a Mass emissions as calculated from the 'st;bi]ized‘
phase of the cold start test, in grams per test phase.

Y = Weighted mass emissjons of each pollutant, i.e., UBF,

€0, or NO_, in grah& per vehicle mile.

Fer passenger cars, medlum-duty veh1c]es and light duty trucks:

The. mass of each emission in grams per m1]e is

‘m. (0.437; - 0.57 Yoy o YS)/?.S

The mass of each. po?lutant'for each phase of .both the cold start test

~and the hot start test is determlned {rom the fol]owtng

1. Unburned fuel mass: ’
'UBFmass a Vmix 1 DenstyUBF 1 (UBFconcfl 000,000)
2. Oxides of nitrogen mass:
NO, = ¥_. x Density,. x K, x (NO.  /1,000,000)
Xass mix HD2 H X onc
3.  Carbon monoxide -mass:
Comass = vmix X Derityco.x (€ conc/l 000 000}
q, Carbon dioxide mass:
co = Y . 1 Density x (CO /100)
mass mx COZ 2conc

Yo x Nx (Pg - P.) x 528
Y . = )
mix (760)(Tp)

UBF _ o= UBF, - HC, (1-1/DF)
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" KO « HO_ - NO,_ (1-1/DF) .
Yeone  %e q

" C0gne = €O, - €O, (1-1/0F) ' | o

C0,~ (1-0.03 CDZe— €.000323 R )CO, for methano]

€0, = (1-0.025 ;028 - 0.000323 R,) €0, for ethanal

COd = (1-0.000323 Ra) CUdm

h * 1-0.0047(H-75)

(434788 ) (P )
Pg - Py xR, /100

DF = ———n 1127 —; for methanol
Cﬂze +.(U8Fe + COEJ x 10

OF x — 12.29 ;4_for ethanol
€0+ (UBF, + CO,) x 10

For gasoline fuel'the'Yim value must be mu}tiplfed by thg_methane

content correction factor (MCCF).

UBF‘m x Ywm X MCCF -

UBFum = weighted mean unburned fuel mass in grams per
vehicle mile after correcticn for methane content

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

Catalyst equipped passenger cars = 0.88
All other vehicles = 1.0

The applicant, if he or she so desires, may determine -the actual
MCCF of a fue) by using the “California Non-Methane Hydrocarban
Test Procedures”® adopted May 24, 1978. For alcohol fuels,
reference to *HC" in the non-methane test precedures shall mean
"UBF® where appropriate, The fuel used to calibrate the flamg
lonization detector and method of calibration shall be specified.
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The above MCCF values are valid through 1S81 madel year vehicles.’
Beginning with 1382 model year vehicles the non-methane unburned
fuel emissions must be determined using non-methane
instrumentation. The above factors can no longer be used. The
applicant may test for total unburned fuel, but no factor will be

permitted,
Example calculaticn of mass emission values:
a. For the "transient® phase of the cold-start test assume:

¥, = 0.29344 cu ft per revolution; N = 10,485;

R, = 48.21; P_ = 762 mm Hg; P, = 22.225 mm Hg; P; = 70 mm Hg;

—

Tp = 570°R; UBFe = 105.8 ppm carbon equivalent; Hox = 11.2 ppm;
€0, = 306.6 PPm;ICDze ™ 1.4;;;,5Ed a ;2,1 pps

qud,- O.SIppm; Codm = 15.3 ppm.

Then, for a methanol_fﬁeled vehicle:

g (0.293441(10.485) (762-701 1528) : :
Y . a s 2585.0 cu ft per
mix , (760)(570) test phase

. (42.478) (48.2) (22, 225) . _
L 762 - (22.225 x 48.2/100) -_62 grajns of water/pound dry air

- | 1
Kn * 1-0.0047 (62-78) = 0-9428

€0, = (1-0.03(l1.43) - 0.000323(48.2))306.6 = 288.7 pem
CO, = (1-0.000323(48.2))15.3 = 15.1 ppm

—— =, = 7.87
1.43 + (105.87+ 288.7) 1 10

DF «

| UBFCong = 105.8-12.1 (1-1/7.87) = 85.24 ppm

UBF_, . = (2535)(18.93)(55.24/1,000,000) = 4.63 grams per test phase

h{e] = 11.2-0.8(1-1/7.87) = 10.50 ppm
conc i '
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HO, = (2595)(54.16)(10.50/1,000,000)(0.9424) » 1.391 grams per test

mass
. phase

€O ne = (288.7) - 15.1(1-1/7.87) - 2;5J5‘ppm

Comass a (2595)(32.97}(275.5/1,000.000) a2 23.57 grams per test ph;se

For the "stabilized" portion of the cold-start test assume that similar
calculations result in UBFmass = 0.31 grams per test phase;

NO « 1.27 grams per test phase; and

xmass

Comass = 5.98 grams per test phase. -

For the 'trans1ent‘ partion of the hot- start test assume that similar
calculations resulted in UBF = 0.25 grams per test phase;

mass

mass”
HOI = 1.38 grams per test_pha;a,
mass ‘
and CD = 5.01 grams per test phase.

For a methanol fueled vehicle-

UBF o = ' 7.50

-

= {0.43l{23,5717"’55015?){5.01) > 5.98 = 2‘53 grams per Vehic].e

CQHm
mile.

NO, = 10.43)(}.391) ; gg‘SYL (1.38) » 1.27 | 0.3584 grams per vehnicle

mile
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XI.

APPLICATION FOR APPROVAL

A.

An application for approval to use alcohol fuel in a non-originat,
certification-fuel engine may be made by any engine, vehicle, or
conversion system 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 of the'manufacturer, and shall include the
following:

1. 1Identification 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.

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

3. A written specification of the recommended fuel and fuel _
composition including the amount of variatien 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 purpose of, such aliowance.

‘4. Emissions data on such vehicles and engines tested in

accordance with the applicable exhaust emission test
procedures and standards.

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

6. An agreement, that upon the Executive Officer's request, any
one or more of the test vehicles will be supplied to the ARB,
for ‘such testing as may be required, or (by mutual consent
between the ARB and applicant) will be made available at the
manufacturer's facility for such testing. Provided, that in
the 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. :

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

10.

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

2. Manufacturer's name and address.

b. Approved by the California ARB for use on

model year vehicles with engine size in

to ina.

¢. Spark timing.
d. Id]e speed.

e. Mixture adjustment (1f used) including idle, cru1se,
and/or full throttle together with the method.

. f. Type of fuel.

g. Date of 1nsta]latmn
k. Carburetor Model No

i. A statement}_"for vehicles over 8,500 1bs GVH on1y,“fif
- applicable. : '

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

An agreement that labels will be app11ed to the exterior of a
modified vehicle adjacent to f111 pipes Spec1fy1ng the correct
fuel for each tank.

For retrofit systems applicable to 1994, and 1995, and 1996
model year vehicles, a complete 11st1ng of the engine families
for which the manufacturer's conversion systems are designed
for installation. The number of a manufacturer's 1994, and
1995, and 1936 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.

XII1.

YEHICLES REQUIRING ALTERNATE TESTING

Yehicles . :quxpped with the following systems require individual
consideration and -mdy require tests other than those described in

this procedure.

The Executive Offjcer $hall make the determination

of the required testing, taking into account any test plans submrtted
by the applicant.. :

APPROVAL CRITERIA -

R
A

Heavy-duty engines
Yehicles equipped with closed-loop feedback emission controls

Engines that have altered compression ratios
Engines of unconventional design

EMISSIONS

The Executive Officer shall review the applicant's emission data
and any other laboratory data‘available to determine the
conversion system's effect on-émissions. Test data from the
vehicles must demonstrate that ‘operation on alcohal fuel
(modified configuration) results in no significant increase in

- emissions. A significant increase in a vehicle's emissions when
"operated on alcohol .fuel shall be grounds for denial of

certification even 1f the em1ss1ons are within applicable
standards. _

DRIVEABILITY

The Executive Officer shall evaluate the effects of the alcohal
fuel conversion system on the vehicle's performance or
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XIV.

Xv.

driveability. Cold starting and operating perfzrmance will be
cansidered as part of the evaluation procedure. If the system
degrades the driveability or vehicle performance such that
owners may be tempted to adjust the engine settings or tamper
with required emission control syitems to improve driveability
or vehicle performance, the Executive Officer may find that the
alcohcl fuel conversion system will increase emissions.

DURABILITY

If the Executive .Officer has-reason to believe, on the basis of
an engineering evaluation, that an alcohel fuel ¢onversion -

~ system will affect the durability of the vehicle emission

control system, or the conversion system.itself does not
demonstrate durability equivalent to the part or system replaced
or added to, he or she may find that the modification will .
increase emissions. The manufacturer may be required to:submit

- durability data in order to show/ that the durability of the
-vehicle emission control system is not-affected, and/or that the

fuel conversion system demonstrates adequate durability.

FINAL APPROYVAL L . .

A.

CIf, after a review of the data and other information submitted

by the manufacturer, the Executive Officer determines that ‘a.
modification to use alcchol fuel conforms to the procedures
outlined in these regulations, the-Ezecutive Officer will issue
an Executive Order of approval for such modifications.

The Executive Order may be issued upon such terms as the

Erecutive Officer deems necessary to ensure that any

madifications to use alcohol fuel will meet the requirements of
the procedures outlined in these regulaticns. . .

Approval for & conversien system for a given mezel year is
deemed_as approval for all previous mecdel years, unless
otherwise specified in the Executive Order. scroval for
subsgquent model years may be given, after request by the
applicant, if further evaluation and/or testing demonstrates
that the system will meet the standards for the gpplicable medel

year.

CHANGES- TO CONVERSION SYSTEM AFTER APPROVAL

All changes made to the conversion system, including installation
changes, must be submitted to the Executive Officer for approval.
The Executive Officer may require additional testing prior to .

appraoval.

C-16



XVI,

INSTALLATION REQUIREMENTS

A,

BC.

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 th
consumer, excenpt as provided in B.

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

The retrofit system installer mav request Air Resources Board
approval fo use the alternative inspection schedule for fleet
i i e retrofit kit on more than 10 vehicles

with engines of the same size. If approval is aranted. the
nstall hall i - ; . p—

. ;uhm1L_;gn_xgh;glaa_u1Lh_ﬁng;nai_fngm_simllﬁn_
Qﬂ9iﬂQ“iimlli§§+_EQiLQI1II§d_JQ1h_Lh§_§ﬁmﬁ_KJLA_lQ_i_BMLEQM_Qi_
Automotive Rgnﬂlt_ﬂgfgngg_§1;;;gnL . - :
i. If al) ten vehicles receive_a certificate of compliance, for
subsequent applications of the same type. the installer need

~only submit every tenth retrofitted vehicle to the Bureau of

Automotive .Repair for inspectjon. For the remaining vehicles

supmitted to the Bureau of Automotive Repair for inspection.
;he installer shall maintain a record of the vehicle's

P ; - : N
date of installatijon. and the emissions cateqorv to which the
retrofitted system is certified (j.e., conventional vehicle,
JLEY. LEY, or ULEV). or for heavv-duty vehicles, the credjt
standard to which the

system is certified. The Air Resources

Board may require random inspection of any vehicles subject to

ii. If any of the ten vehicles fail to pass inspection, the next
set of ten retrofitted vehicles shall be subject to inspecfion
at the Bureau of Automotiye Repair., until an entire aroup of

Lﬁﬂ.ﬂﬂi&ﬂiﬁ_f '

Inéta]Iation of ‘retrofit systems certified according to the

- requirements of these test procedures for 1994, ard 1995, and 1996

model years shall be restricted to those engine families listed in
the Executive Order.
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ATTACHMENT D

. 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



AMENDMENTS TO 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 Reduct1on Credit

Adopted: April 28, 1975
Amended: March 16, 1977
Amended: May 21, 1981
Amended: June 2, 1983
Amended: October 18, 1984
Amended: May 7, 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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Articie 5. Approval of Systems Designed to Convert Motor Vehicles to Use
Fueis Other Than the Original -Ceriification Fue1 or to Convert Motor
Vehicles for Emission Reduction Credi t

2030. liquefied Petroleum Gas or Natural Gas RetrofTit Systems,

a) Applicable Standards and Test Procedures

The standards and test procedures for approval of systems des1gned to
convert 1993 and earlier model year motor vehicles to use liquefied
petroleum gas or natural gas fuels are contained in "California Exhaust
Emission Standards and Test Procedures for Systems Designed to Convert Motor
Yehicles Certified for 1993 and Earlier Model Years to Use Liquefied
Petroleum Gas or Natural] Gas Fuels" adopted by the State Board on April 16,
1975, as amended Mareh 11+ 1993 November 21, 1895. The standards and test
procedures for approval of systems designed to convert 1994 and subsequent
model year motor vehicles to use liquefied petroleum gas or natural gas
fuels are contained in "California Certification and Installation Procedures
for Alternative Fuel Retrofit Systems for Motor Vehicles Certified for 1994
and Subsequent Model Years and for all Model Year Motor Vehicle 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 of
systems designed to convert 1994 and subsequent model year vehicles to use
Tiquefied petroleum gas or natural gas fuels may be used for approval of
systems designed to convert 1993 and earlier model year motor vehicles to
use liquefied petroleum gas or natural gas.fuels in lieu of the "California
Exhaust Emission Standards and Test Procedures for Systems Designed to
Convert Motor Vehicles Certified for 1993 and Ear]aer Model Years to Use
Liquefied Petroieum Gas or Natural Gas Fuels.’

b) Implementatijon Phase-1n Schedule.

Notwithstanding subsection (a), a retrofit system manufacturer may apply
"California Exhaust Emission Standards and Test Procedures for Systems
Designed to Convert Motor Vehicles Certified for 1993 and Earlier Model
Years to Use Liquefied Petroleum Gas or Natural Gas Fuels" to certify’
retrofit systems for 1994 and 1995 model-year vehicles in accordance with-
the following implementation phase-in schedule. Each manufacturer may
certify a maximum of 85 percent of its total 1994 model-year engine family
retrofit systems. and 45 percent of its total 1995 model-year systems, and
45 percent of its total 1396 model-year systems, according to the
requirements of these test procedures and "California Exhaust Emission
Standards and Test Procedures for Systems Designed to Convert Motor Vehicles
Certified for 1993 and Earlier Model Years to Use Alcohol or
Alcchol/Gasoline Fuels", adopted by the State Board on April 28, 1983, as
amended Mareh 11; 1983 November 21. 1995. The remaining percentage of each
manufacturer’s certified 1994, ard 1995, and 1996 model-year engine family
retrofit systems and all of 199e7 and subsequent model-year engine family
retrofit systems shall be certified according to "California Certification
and Installation Procedures for Alternative Fuel Retrofit Systems For Motor
VYehicles Certified For 1994 and Subsequent Model Years and for all Model

Year Motor Vehicle Retrofit Systems Certified for Emission Reduction
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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
appticabie next respective calendar year. "California Exhaust Emission _
Standards and Test Procedures for Systems Designed to Convert Motor Vehicles
Certified for 1993 and Earlier Model Years to Use Liquefied Petroleum Gas or

Natural Gas Fuels" shall not be applied to certify a retrofit system for

installation on a transitional low-emission vehicle ("TLEV)", low-emission
vehicle ("LEV)", or ultra-low emission vehicle ("ULEV)" or to certify a
retrofit system des1gned to convert a vehicle to TLEV, LEV, or ULEY emission
standards (as defined in Section 1960.1, Title 13, California Code of '
Regulations). or to certify a retrofit svstem for emission reduct1on

credits.
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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 b

Approval bf 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: June 2, 1983°
~ Amended: May 7, 1993

Amended: November 21. 1995

Note: Changes‘approved by the Board on July 27, 19395, are indicated by
strike-out (deletion) and underline (addition).
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Article b. Approval of Systems Designed to Convert Motor Vehicles to Use
Fuels Other Than the Original Certification Fuel_or to Convert Motor
Vehicles for Emission Reduction Credit

2031.  Alcohol or Alcohol/Gasoline Fuels Retrofit Systems.

a) Applicable Standards and Test Procedures.

The standards and test procedures for approval of systems designed to
convert 1893 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 1993 and Earlier
Model Years to Use Alcohol or Alcohol/Gasoline Fuels," adopted by the State
Board April 28, 1983, as amended Mareh 1i; 1993 November 21.1995. The _
standards and test procedures for approva] of systems designed to convert
1994 and subsequent model year motor vehicles to use alcohol -or
alcohol/gasoline fuels are contained in "California Certification and
Installation Procedures for Alternative Fuel Retrofit Systems for Motor
Yehicles Certified for 1994 and Subsequent Model Years and for all 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 of systems designed to convert 13994 and
subsequent model year motor vehicles to use alcohol or alcohol/gasoline
fuels may be used for approva1 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 VYehicles Certified for 1993 and
Earlier Model Years to Use Alcohol or Alcohol/Gasoline Fuels.”

b) Implementation Phase-1n Schedule.

Notwithstanding subsection (a), a retrofit system manufacturer may apply
"California Exhaust Emission Standards and Test Procedures for Systems
Designed to Convert Motor Vehicles Certified for 1993 and Earlier Model
Years to Use Alcohol or Alcchol/Gasoline Fuels" to certify retrofit systems
for 1994 and 1995 model-year vehicles in accordance with the following
implementation phase-in schedule. Each manufacturer may certify a maximum
of 85 percent of its total 1994 model-year engine family retrofit systems.
and 45 percent of its total 1995 model-year systems. and 45 percent of its

total 1996 model-year systems. according to the requirements of these test
procedures and the "California Exhaust Emission Standards and Test
Procedures for Systems Designed to Convert Motor Vehicles Certified for 1993
and Earlier Model Years to Use Liquefied Petroleum Gas or Natural Gas
Fuels," adopted by the State Board on April 16, 1975, as amended Mareh 115
1993 November 21,1995. The remaining percentage of each manufacturer's
certified 1994. and 1995, and 1996 model-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
Installation Procedures for Alternative Fuel Retrofit Systems For Motor
Vehicles Certified For 1994 and Subsequent Model Years and for all Model
Year Motor Vehicle Retrofit Systems d ission ctio
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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
appiieable_next respective calendar year. "California Exhaust Emission
Standards and Test Procedures for Systems Designed.to Convert Motor Vehicles
Certified for 1993 and Earlier Model Years to Use Alcohel or
Alcohol/Gasoline Fuels" shall not be applied to certify a retrofit system or
installation on a transitional low-emission vehicle ("TLEV"), low-emission
vehicle ("LEV"), or ultra-low-emission vehicle (“ULEV") or to certify a
retrofit system designed to convert a vehicle to TLEV, LEV, or ULEV emission
standards (as defined in Section 1960.1, Title 13, California Code of
Regulations), or to certify a retrofit system for emission reduction

credits.
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ATTACHMENT E

OPTIONAL EXHAUST EMISSION STANDARDS
FOR RETROFITTED HEAVY-DUTY ENGINES
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' SECTION 1956.9, TITLE 13, CCR

§ 1956.9 Optional Exhaust.Emission Standards for Retrofitted Heavy-Duty

Engines

1973 and later model-year heavy-duty engines that have been rétrofitted to

produce emissions less than the original certification emission level may

be certified to optional emission standards as follows:

(a){1) Total Hydrocarbons

(X - n x 0.2) grams per brake horsepower-hour

where X = 0.75 x new engine total hydrocarbon standard for the

- engine’s mode] 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

vear. For engines oriaqinally certified to a combined hydrocarbon.

plus oxides of nitrogen standard, X = 0.75 x original engine

certification standard pro-rated by the hydrocarbon portion of

the original emission certification level. If the original

emission certification levels are not available, the hvdrocarbon

baseline standard shail 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.

(é)(Z) Non-methane Hydrocarbons

For enqgines originally certified to an optional non-methane hydrocarbon

: standard, :

(X - n x'0.2) grams _per brake horsepower-hour

here X = 0.75 X new engine non-

methane hydrocarbon standard for

W
the engine’s model year, with the further requirement that X is

rounded down to the nearest lower 0.2 grams per brake horsepower-

hour increment:; and where n is an integer such that n x 0.2 is

greater than or equal to zero.:

For diese]l engines, X = 0.75 X

value for the engine’s model

original emission certification
year, ‘ T
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{b} Carbon Monoxide

(X - n x5.0) grams per brake horsépower-hour

where X = 0.75 x new engine carbon monoxide standard for the-
engine’s model vear, with the further requirement that X is
rounded down to the nearest lTower 5 grams per brake horsepower-
hour increment; and where n is an integer such that n x 5.0 is
greater than or equal to zero. For diesel engines, X = 0.75 X
original emission certification value for the engine’s model

year.
(c) Oxides of Nitrogen

(X - n x 0.5) grams per brake horsepower-hour

where X = 0.75 X new engine oxides of nitrogen standard for the
engine’s model year, with the further requirement that X is
rounded down to the nearest lower 0.5 gqrams per brake horsepower-
hour increment: and where n is an integer such that n x 0.5 is
greater than or equal to zero. For engines originally certified
to a combined hydrocarbon plus oxides of nitrogen standard,

X =0.75 x original engine certification standard, pro-rated by
the oxides of nitrogen portion of the oriqinal emission
certification level. If the original emission certification
levels are not available, the oxides of nitrogen baseline
standard shall be pro-rated by the hydrocarbon and oxides of

nitrogen values of the next later model year with separaie

hydrocarbon and oxides of nitrogen standards.

{d) Particulate Matter : -

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

where X = 0.75 x new.diesel engine particulate matter standard
for the engine’s model year, with the further requirement that X
is rounded down to the nearest lower 0.05 grams per brake
horsepower-hour increment; and where n is an inteqer such that n
X 0.05 is greater than or equal to zero. For diesel engines that

were not originalily 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 vear engines may be certified to credit standards

as described in (a){1). (b), (c), and (d) using 1973 model year new.
engine emission standards as the basis for calculating "X."
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(f) The fest procedures for determining compliance with an optional standard

shall be the test procedure used to originally certify the engine. To
certify to an optional emission standard, a retrofitted engine must meet

all of the requirements of "California Certification and Installation
Procedures for Alternative Fuel Retrofit Systems for Motor Vehicles.
Certified for 1994 and Subsequent Model Years and for all Model Year
Motor Vehicle Retrofit Systems Certified for Emissions Reduction
Credit," adopted March 11, 1993, as amended November 21, 1995, which is
incorporated by reference herein.

Note: Authority cited: Sections 43701 (b) and (c), Health and Safety Code
Reference: Sections 38002, 39003, 43000, 43004, 43006, 43008, 43013, and
43108, Health and Safety Code; and Sections 27156, 38391 and 38395, Vehicle
Code. _ o -




