State of California
AIR RESOURCES BGARD

Resolution 83-44
December 15, 1983
Agenda Item No.:83-18-2

WHEREAS, Sections 39600 and 39601 of the Health and Safety Code authorize
the Air Resources Board (the "Board") to adopt standards, rules, and
regulations necessary for tne proper execution of the powers and duties
granted to and imposed upon the Boara by law;

WHEREAS, Sections 43004, 43006, and 43013 of the Health and Safety Code
authorize the Board to adopt standards and test procedures for venicles
modified or altered to use a gaseous fuel which are equivalent to those
for gasoline powered motor vehicles;

WHEREAS, the Board has established in regulation, at Section 2030,
Title 13, California Administrative Code, standards and test procedures
for approval of systems designed to convert motor vehicles to use
liquefied petroleum gas or natural gas fuels;

WHEREAS, the Board has adopted exhaust emission standards for passenger
cars, light-duty trucks, and medium-duty vehicles, as set forth in
Sections 1960.1 et seq., Title 13, California Administrative Code, and
for heavy-duty engines and vehicles as set forth in Sections 1956.5 et
seq., Title 13, California Administrative Code;

WHEREAS, the staff has prepared draft amendments to the "California
Exhaust Emission Standards and Test Procedures for Systems Designed to
Convert Motor Vehicles to Use Liquefied Petroleum Gas or Natural Gas
Fuels", which were first adopted by the Board on Apriil 16, 1975, and last
amended on April 18, 1981;

WHEREAS, the proposed amendments would conform the standards and test
procedures for ligquefied petroieum gas ang natural gas conversion systems
to the Board's current new vehicle ana engine certification regulations,
simplify the gaseous fuel conversion systems certification procedures,
provide more flexibility for compliance with the procedures for meeting
applicable emission standards, and reduce the amount of testing requirea
for certification;

WHEREAS, the California Environmental Quality Act and Board regulations
require that no project having significant adverse environmental impacts
be adopted as originally proposed if feasible alternatives or mitigation
measures are availabie;

WHEREAS, a public hearing and other administrative proceedings nave been
held in accordance with the provisions of the Administrative Procedure
Act (Government Code, Title 2, Division 3, Part 1, Chapter 3.5);




WHEREAS, the Board finds that:

the proposed amendments to the Board's requlations are necessary in
order to conform the emission standards for engines modified or
altered to use liquefied petroleum gas or natural gas fuels
pursuant to the provisions of Health and Safety Code Section 43004;

the technology needed to alter or modify such engines to comply
with the new vehicle emission standards is feasible and available;

the proposed amendments will provide additional flexibility for
manufacturers to comply with the procedures and reduce the amount
of testing required for certification and, hence, the costs to some
manufacturers for certification, while assuring that approved
conversion systems will comply with applicable emission standards;

the proposed amendments to the Board's regulations will not result
in potentially significant adverse impacts on the environment.

NOW, THEREFORE, BE IT RESULVED that the Board hereby approves the
amendment to Section 2030 of Title 13, California Administrative Code, as
set forth in Attachient A, and the amendments to the “California Exhaust
Emission Standards and Test Procedures for Systems Designed to Convert
Motor Vehicles to Use Liquefied Petroleum Gas or Natural was Fuels" as
set forth in Attachment B.

BE IT FURTHER RESOLVED that the Board directs the Executive Ufficer to
adopt the amended regulation and the amended test procedures after they
have been made available to the public for at least 15 days.

BE IT FURTHER RESOLVED that the Board hereby determines that the
regulatory amendments adopted herein are consistent with Section 202(a)
of the Clean Air Act, and these amendments do not render California
standards and regulations, individually or in the aggregate with other
California motor vehicle emission regulations, less protective of public
health and welfare than the comparable federal standards.

BE IT FURTHER RESOLVED that, to the extent a waiver is necessary, the
Executive Officer shall forward the adopted and amended regulations to
the Environmental Protection Agency with a request for a waiver of
federal pre-emption or for confirmation that they are within the scope of
an existing waiver, pursuant to Section 209(b)(1) of the Clean Air Act.

I certify that the above is a true
and correct copy of Resolution
83-45, as adopted by the Air
Resources Board.

mes, Board Secretary




Pubiic Hearing to Consider Amendments to Title 13, California Administrative
Code, Section 2030, Regarding the Standards and Test Procedures for Approval
of Systems Designed to Convert Motor Venicles to Use Liquefied Petraleum Gas

or Natural Gas Fuels

Puolic dearing Date: December 15,
Public Availability Date: July 31, 1984

On Decemder 15, 1983, the Air Resources Board (the "Board") considerad tne
adoption of proposed amendments to Section 2030, Title 13, California

Administrative Code, regarding the "California Exnaust Emission >Standards
Test Procedures for Approval of Systems Designed to Convert Motor Vehicles

983

and
to

Use Liquefied Patroleum Gas or Naturai Gas Fuels." Attached is a copy of tne

Board's Resolution 83-44, approving the amendments. Appended to Resolutio
83-44 1is tne approved language showing additions to tne originally propose
language by double underline and deletions by slashes.

In approving these amendments, the Board directed tne Executive Officer to
adopt the regulation and test procedures after making tnem available to th
public for a period of at least 15 days.

1
d

[1%




ATTACHMENT A
fmend Title 13, California Administrative Code, Section 2030 to re

as follows:

Liquefied Petroleum Gas and Natural Sas. The standards and test
procedures for approval of systems designed to convert motor vehicles to us
liquefied petroleum gas or natural gas fuels are contained in "California
Exnaust Emission Standards and Test Procedures for Systems Designed to Conv
Motor Vehicles to Use Liquefied Petroleum Gas or Natural Gas Fuels" adopted
the State-Beard state board on April 16, 1975, ard as amended en-Aprii-18s

1983 August , 1984,

Note: Autnority cited: Section 39515, 39500, 39301, and 43006, Health ang
Safety Code. Reference: Sections 43000, 43004, 43006, 43013, and 43101, ¢
43104, Health and Safety Code.
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CALIFORNIA EXHAUST EMISSION STANDARDS AND TEST PROCEDURES
FOR SYSTEMS DESIGNED TO CONVERT MOTOR VEHICLES TO USE
LIQUEFIED PETROLEUM GAS OR NATURAL GAS FUELS

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

43004. "--the standards appiicable 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 diesei which meets
the standards specified by Section 43004 and adopt test procedures
for such certification."”

1. General Applicability

This test procedure is 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 gaseline or diesel fuel
system for emission controlled venicies registered in the State of
California.

2. Definitions

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

A11 provisions of these procedures (except where specificaliy
noted) shall apply to single fuel liguefied petroleum gas (LPG),
single fuel natural gas (NG), and dual-fuel (LPa/gasoline or
NG/gasoline) conversion systems.

3. General Standards

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

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




(i1) Shall not in its operation, function, or malfunction,
result in any unsafe condition endangering the motor
vehicle, its occupants, other persons, or praoperty in
close proximity to the vehicle, in accordance with the
safety requirements specified for the original vehicle.

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 control systems will not be
permitted. These provisions snall not apply to heated intake
air systems: or the oriyginal air cleaner when replaced by an
air cleaner compatible with the LPG/NG carburetor.

Non-Applicable Regulations

A1l requirements in the referenced California exhaust emission
standards and test procedures for gasoiine or diesel-powered
vehicles not directly related to exhaust emission test procedures
shall not be applicable to these procedures.

Emission-Siandards-and-Test-Preceddres

fa3

Passerger-Cars-and-Light-Buty-Truekss

Ar-applicant-for-straight-£PG;-NGy-ard/er-duat-fuel-coRversien
systems-may-ehoese-the-yearss-makes-and-mededs-of-the-vehiedes
for-which-the-system-witi-be-appiicabier--FThe-test-venicies
shall-be-chosen-frem-the-mest-recent-year-vehicle-modeisy-and
shati-be-desigrated-by-the-Exeeutive-0fficers--The-applicant
is-cneeuraged-te-propose-a-test-fieet-for-consideration-by-the
Executive-gfficers

The-exhaust-emissien-standards-te-be-used-for-approvat-are-the
applicable-Califernia-emission-standards-or-typical-emissien
tevels-of -vehieles-in-good-eperating-eondition-for-those
passenger-ears-and-1ight-duty-trueks-setected-by-the-Execubive
Officer-as-test-yehietess--Fesi-procedures-shatd-be-he
appiicablie~Califernia-test-procedures-for-the-model-year-of
the-test-vehieles--Separate-approvat-shaldi-be-required-for
edeh-engine-siZe-elassy--Back-£e-back-tests-must-be-condusted
and-a-signrificant- inerease-ip-emissions-frem-the-baselines
even-if-the-vehiele-meets-the-applicable-meded-year-standardss
may-be-eaduse-far-derialr--Ir-additions-fevr-ddai-fuel-systemss
the-Executive-Bfficer-may-require-E¥S-72-ar-EVS-7b-tests-on
gasetine-with-the-eonversien-systems--The-durabitity-of-atd
systems-wili-be-determined-by-an-engineering-evatuations--Fer
c€abses-anrd-based-on-the-ergineering-evaluations-the-Exeeutive
Officer-may-require-durabidity-testss




£b}

In-comparing-the-emissien-Figuresy-test-variabitity-wild-be
taken-into-considerationr--The-aldewable-variapidity-widd-be
based-on~-the-previats-experience-of-the-testing-facidity-and
statistical-analysis-ef-the-test-datas

Heavy-Buty-Vehicles-{Single-andfor-bBual-Fued-Systemsy
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Yehicles-ever-6000-1bsy~-{1977-or-aider}

Approval-ef-a-system-for-passenger-vehietes-shatd
adbomatically-qualify-that-system-for-use-en-1947/-er
older-model-venicles-over-6000-1bs5s-6¥WN-with-engines-in
the-same-size-class-and-with-simitar-emissien-centrod
systemss--1f-ne-passenger-vehicte-within-a-certain-engine
elass-is-available-fer-testy-the-Executive-0fficer-may
permit-anether-engine-class-ar-a-previeds-year-meded-$o0
be-testeds
Yehiedes-Between-65000-8500-1bs-{1978-ar-newers-Medium
Buty-V¥enicles}

These-vehicles-must-be-tested-in-accardance-with-the
previsiens-ef-subparagraph-{a}=

Vehieles-over-8600-1bss-{1978-e¥-Rewerd

Approval-ef-a-system-for-passenger-vehieiess-1ighé-duty
truekss-or-medium-duty-vehieles-shall-automatically
gualify-that-system-for-use-on-veRicies-ever-85500-1bs=
bV¥W-with-engines-in-the-same-size-elass-and-with-simidar
emission-control-systems-fer-the-same-or-elder-modes
yearsy--1¥-an-engine-in-a-certain-size-ctass-i5-pok
avaiiables-the-Executive-0fficer-may-permit-the
substitution-of-anether-engine-in-a-different-elass-e¥r-a
previous-mede}-year-engines

in-the-alternatives-the-applicant-may-request-permission
from-the-Executive-Dfficer-to-test-the-conversien-system
OR-an-engine-dynamemetery--A-detailed-deseription-of-the
test-proceddre-and-caleutations-must-aceompany-sueh-a
reguest-ard-must-be-appreved-by-the-Executive-0fficer
prier-te-initial-tests.--Approval-by-this-method-shatd
eRly-apply-fe-systems-when-used-oR-heavy-duty-vehiedes
over-85;680-1bss-G¥Ws--A-sigRificant-inerease-in~emissiens
from-the-baselines-even-if-the-vehicle-meets-the
appiicable-heavy-duty-engine-emissions-standardss-may-be
gabse-for-derials
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t€+ Dual-Fdel-Systems-{gaseline-and-LPG-e¥-NG}

In-addition-to-meeting-the-applicable-exhaust-emission
standardsy-the-vekiclels-exhaust-emissiens-may-net-be
sigrificantiy-inereased-abeve-the-baseline-exhadss
emissiens-when-eperating-on-gasetine-with-the-conversion
system-instatledr--Complianee-with-this-provisien-may-be
judged-by-the-het-start-6alifernia-c¥S-19/2-test
precedurer-or-the-applicable-ceatd-start~Catifornia
C¥S-1975-test-procedure-at-the-option-ef-the-applicant~

{d} Grankease-Emissions---None-permibted
{e} Fuel-Evaperative-Emissiens

Ne-inerease-abeve-the-gaseline-system-basetine-1s
permitted-for-ddal-fuel-systemss

5. 6r Application for Approval

(a)

(b)

(c)

An application for approval of a modification to use LPG or 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.

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

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

There are three vehicle categories.

a) Passenger Cars (PC)

b) Light-duty Trucks (LDT) and Medium-duty
Vehicles (MDV)

e

Heavy-duty Vehicles (HDV) powered by Heavy-duty
Engines (HDE).

(i1) A complete description and identification of the
conversijon system, including carburetor model number(s),
carburetor configuration/calibration code(s),
vaporizer/regulator model number(s), evidence of proper
assembly of the fuel tank and fuel lines, and the
necessary ef-aid modifications and-additiers to the
engine or vehicle.




¢434) A-description-of-the-laboratory-equipment-dsed-and-the
exhadst-emission-tests-performed-to-aseertain-compiiance
with-the-Gererai-Standardss

{iv) Emission-data-on-such-vehicles-and-engines-tested-in
accordance-with-the-appliicable-exhaust-emission-test
procedures-and-standardsy

(1i1) 4¥} A statement of recommended maintenance procedures,
including initial instailation and initial tuning, and
equipment necessary to ensure that the venicle and engine
in operation conform to the regulations. If the
procedures are not uniform, then the specific procedures
for each different make and model shall be given. A
description of the program for training of personnel for
such maintenance and installation.

(iv) €v4} An agreement that upon the Executive Officer's request
any one or more of the test venicles will be supplied to
the Air Resources Board (ARB) for such testing as it may
require, or (by mutual consent between the ARB and
applicant) will be made available at the manufacturer's
facility for such testing. Provided, that in the latter
case, it is further agreed that the instrumentation and
equipment specified by the ARB will be made available for
testing operations. Any testing conducted at a
manufacturer's facility pursuant to this subparagraph
will be scheduled as promptly as possible.

{v) {¥#i) An agreement that up to two test vehicles per vehicle
category a-reasenable-rumber-ef-venicdes 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 pubiic. They shall also be
representative of the engines and transmissions offered
by the vehiclie manufacturers.

(vi) €v33%} 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. fer-instaitation-er-the-air-cieaner-er-any
other-area-where-it-may-be-easidy-reads The label shall
set forth the following:




(d)

1. Manufacturer's name and address.
2. Appreved-by The California Air Resources Board
certification number identified as "CARB £.0. WNo.

B-XX". fer-use-oR---=-- moge }-year-v¥ehistes-with
eAgine-53z2e5------ infg-te ------ in=§=

3.  Spark timing.

4. Idle speed.

5.  Mixture adjustment (if used) including idle, cruise,
and/or full throttie togetner with the method.

0. Diagrams for vacuum nose routing and electrical
Wiring narngss.

6 Type-of-fuel-{LPGs;-NGs-or-duat-fuel}s

#v Bate-pf-installatisn-

7. 8«Carburetor, Medel-Ner vaporizer/regulator
mode| numbers, and carburetor configuration
/calibration codes.

9+ Vaporizer-ilodal-Her

10y A-statement-YEgp-venicles-over-3500-1b5--G¥W
ortyly.if-applicables

+1r A-tist-of-non-applicable- systems ~fergei--Fuet
thjectigns-3-way-catalysty-eter}-if-space-permitss

£4x} For-dual-fuel-systemss-a-deseription-ef-any-changes-te
the-0riginal-Equipment-Manufactureris-the-evaporatiye
emission-contrel-systems

An_application may be made for certification to emission

standards or to typical baseline emission levels.

[ Emission Standards and Test Procedures for PC, LDT, MDV, and HDE

(a)

For certification to emission standards, the appropriate

model-year exnaust emission standards to de used are tne
applicanle California new venicie exnaust emission standards.
Test procedures snall oe the applicanle California new venicle
certification test procedures for the model-year of the test
venicle. Compliance is demonstrated by applying a
deterioration factor {B7J to both the cold and hot start
emission test results to projecr—the emISIION TevEls 10 the

end of the vehicle's useful life and comparing the results

with the emission standards. J{Y¢ These test results must

meet the applicable emission standa¥ds. A retest ig

permitted if the vehicle fails tne first test. The assigned

P¥ deterioration factor will be based on gasoline-powered or

d1°SEI'bUW?TEﬂ‘VEHTtTE"tert1f1cat1on deterioration rates as

specified by the Executive Officer. In addition, dual-fuel

systems will require CVS-75 tests using the original fuel with

tne conversion system installed. This test result (witn tne

certification YF deterioration factor or, if not avaiiabie, an

assigned P¥ deterToration factor appiied) must also meet tne

applicable emissions standardas..




(b) For certification to typical baseline emission levels, tne

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 applicaole California test procedures for the

mode | -year of tne vehicle. Back-to-back tests must be
conducted and a significant increase in tne AfgFddé¢ emissions
from tne paseline may oe cause for denial. In order to improve
data reliapility, the manufacturer may elect=to perform twg —
back-tg-back tests, in which case a significant increase in

the average emissions of the two conversion system tests over
the average pbaseline test emissions may be cause for denial,
Test variability will be considered in establishing
significant increases in Aférddéd emissions. In addition, for
dual-fuel systems, a CVS-73 72 testg using the original fue}ﬁ‘g‘O

not signiricantly increase emissions from the paseline lavel.

The test variability factors applicable for pack-to-back tests
are 1.10 for HC and NOx and 1.15 for CO emissions. Tne
conversion system meets the compliance requirements when the
emission data from the tests with the convarsion system
installed, are at or below the emission levels of the paseline
emissions witn the variability factors applied.

(c) For certification of conversion systems to be installed only

on heavy-duty engines, the appropriate model-year exhaust
emission standards and applicable (diesel or gasoline) exhaust
emission test procedures shall be used. However, approval of
a conversion system to be installed on PC or LDT/MDV shail
automaticaliy qualify tne system for use with neavy-duty
enginas with similar or less sopnisticated emission control
systeins witnout additional testing.

(d) Tne duranility of all systems will be determined by an

engineering evaluation. For cause, and pased on the
engineering evaluation, the Executive Officer may require
durability tests.

Selection of Test Vehicles for the Limited Fleet.

A maximum of two test vehicles wi#il may be required by the

Executive Officer for each vehicle category earbureter-wmodet

eerversion-system. One test venicle can represent the worst case
and the other the most popular vehicle for waich tne conversion

system is applicable. The Air Resources Board will notify the

applicant in writing of the vehicles wnicn can oe used tu

demonstrate compliance. In requesting emission tests, the Air

Resources Board will consider emission control system similarity

over venicle categories when determining the test fleet size.



https://8ack-to-oa.ck

If-the-applicant-submits-additional-carburetor-nadel-conversion
systemss-one-(but-Ret-both}-of-the-previous-test-vehicles-may-be
useds--Ope-vehicle-shatl-represant -the-smallest-angine-size-class
for-which-appreval-is-reguasted-and-the-other-tha-targest-engine
size-class-requested --The-Executive-0fficer-nay;-for-cause,
request-up -to-two-additional-test-vehicles-for-cach-carburetar
mede +r--Fhe-engine-size-glasses-are-as-Fol lowss

€lass-A---0-through-140-cubic-+Rehes
6tass-B---Over-140-through-200-cubie-+nehes
Elass-6---Over-200-through-260-cubie-1nches
€lass-D---Over-250-through~390-cabie-inehes
€lass-E---Over-300-through~325-cubie-inches
Elass-F---Qvep-325-cudig-+nches
6lass-G---Epgines-which-cannot-be-classified
because-9f-4ausyat-designs

1f-the-appltication-ts-fFor-Dota-Ltight-and -medium-duty-vehicless-Ehen
a-total-of-Feur-test-venicies-wili-na-required-for-cach
garburetor-moded -canversion-systems

Vehicle Testing

To assure better test data utilization, each applicant shall obtain
prigr approval in writing from the Executive Officer on the test vehi

cle

fleet. No research and development vehicies snould pe used in the
certification fleet.

(a) Test Venicles

(1) Vvehicles Certifying to New Vehicle Exnaust cmission Standan

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 tn

e

venicle on the road following a route of typical suburban t

ype

driving, or on a chassis dynamometer utilizing the Automobi

le

Manufacturer's Association (AMA) mileage accumulation cycle

The applicant may request and the Executive Officer may all

Oow.

test vehicles with less mileage 1f the applicant demonstrat

=)

emission stapility. Emission stability can be demonstrated

Dy

performing two {2) consecutive CVS-75 emission tests with 3

00

miles of AMA type driving between tests and showing no cnan

ge

in emissions outside of test variability.

£acn test venicle must also ve subjected to a thorough
examination prior to any emissions test(s) to detect

and correct possinle defects and deviations from
manufacturer's specifications 1n emissions-related parts.




(ii)

Testing may pe performed at any independent laboratory
properly equipped to conduct the tests. The test vehicles
snall be under the control of the laboratory for tne entire

test period. Return of test vehicles to the applicant duri

the test period may invalidate the test results.

The laboratory's report must be submitted directly to the
tExecutive Officer and contain all related information,
including failed test data. Tests performed for research a

nd

development purposes before the application is submitted ne

ed

not be reported. The applicant may not edit the laporatory

report put may submit additional clarifying comments or
information.

Venicles Certifying to Typical Emission Levels

ta}

Eacn 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 venicle
certification. In the event that a manufacturer acquires
a vehicle with less than 4,000 miles, the venicle mileage
must be brought to 4,000 miles by driving the venhicle on
the road following a route of typical supurban type
driving, or by accumulating miieage on a chassis
dynamometer utilizing the 6¥35-£5-urban-eyele AMA mileage
accumulation cycle. Tne Executive Officer may allow test
venicles witn less mileage if the applicant demonstrates
emission stability. Emission stapility can pbe
demonstrated oy performing two (2) consecutive CV5-75
emission tests with 500 miles of AMA type driving between
tests and showing no change i1n emissions outside of test
variability.

Eacn test vehicle must also be subjected to a thorough
examination prior to the paseline test to detect and
correct possible defects and deviations from
manufacturer's specification in emissions-related parts.
The baseline emissions of the test venicle snould oe
typical for that particular make and modei-year. Typical
vehicle emissions will be determined oy using tne venicle
surveillance test data, supplemented by assembly-line
test and certification test data as required and
appropriate.

If a vehicle exceeds typical emission values, the
applicant may make a full diagnostic evaluation of the
vehicle, make any necessary repairs, and retest the
vehicie. If no abnormal conditions of the engine or the
emission controls are noted, the vehicie will be accepted
as a test vehicle and its emissions data wiil be used for




(b)

Test
(1)

comparison with conversion system test results, The
applicant may foreqo the above and select another test
vehicle from the given list of alternative venicles.

Testing may bDe performed at any laboratory properly
equipped to conduct tne tests. The test vehicle shall be
under the control of tne laboratory for the entire test
period. Return of the test venicle to the appiicant
during the test period may invalidate prior test results.

After the baseline test has been run, prior approvai must
be obtained from the Executive Officer before any
servicing, maintenance, or parts replacements are made,
except those that are in accordance with the written
instructions provided with tne 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 snall record ali the apove
information and include it as part of tne report. The
laboratory's report must be submitted directly to tne
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.

Sequence

Straight liguefied petroleum or natural gas conversions
gertifying to emission standards.

l. Adjust vehicle to vehicle manufacturer's
specification,

2r Rup-Baseline-Test-{Gold-start-G¥S5-756}<

2.3+ Install conversion system in accordance with
conversion system manufacturer's installation
instructions (permanent installation of gaseous fuel
tank is not reguired).

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

4. Run one cold start CVS-75 test using gaseous fuel
(only if first CVS-75 test fails tne emission
standards).
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(ii) Dual-fuel systems certifying to standards.

(1i1)

1.

2+

4s

5+

Adjust venicle to vehicle manufacturer's
specifications.

Rup-twe-baseline-testsr--DRe~is~a-cold-start-C¥5-715
ard-the-other-is-a-kof-stark-G¥S-72=

Install conversion system in accordance witn the
conversion system manufacturer's installation
instructions (permanent installation of gaseous fuel
tank is not reguired).

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

Run one cold start CVS-75 test using gaseous fuel
(only if first CVS-75 test on gaseous fuel fails the
emission standards).

Run one ¢pld not start CVS-78 72 test using gasoline
or diesel fuet.— -

Run one ¢dld hot start CVS-74 72 test using gasolina
or diesel fueT tonly if first €V¥S-/5 tests on
gasoline or diesel fuel fails tne emission
standards).

Repaat-6oitd-start-6¥S-75-test-using-gaseaus-fuel-and
the-hot-stapb-bVS-Z2-best-using-gase}ine-ar-diesel
as-the-fuedq-

As-an-alterpatives-the-applicant-may-delete-the-twe
het-start-CVS-Z2-tests -and-in-their-places-pun-a
eotd-sbart-GVS-~A5-tast-with-conversion-system-asing
gaseline-gr-diasel-fuel:

Straignt liquefied petroleum or natural gas conversions

certifying to typical paseline emission levels.

1.

Adjust venicie to venicle manufacturer's
specification.

Run ¥us aone cald start CVS-75 fests using gasoline ar
diesel fUET,

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

Run ¥yp one cold start CVS-75 testg using gdseous

fuel., —
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9r

(iv) Dual-fuel systems certifying to typical vaseline emission

levels,

1.

Adjust vehicle to venicle manufacturar's
specifications,

Run two ¢gra/d¥dry/g¥347% baseline tests using
gasoline or diesel fuel. OmE 15 @ cold start
CVS-75, and other is a hot~Start CVS=7Z2.

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

Rud/Ydg /e Y d/SYdvL/BYSAT B/ EgYE/UBind /ddgéoug/Tuels

RAA/ IS /dAd/SYAVY /CHIATE/YE3YS /S TNd /SASATTE/ DY
aiesel [Tuers

Repeat-coald-start-6YS-£5-test-using-gaseaus-Fuet-and
the-hot-start-CY¥5-73-tast-using-gasetine-ar-dieset
as-the-fuadr

As-an-atternatives-tAe-appticant-may-dedete-the-twe
hot~5tare-C¥5-F2-tests-and-in-their-plases-+run-a-
€otd-start-CYS-75-test-with-conversion-systam-usiAg
gasetine-pr-diesed-fuelr

Repeat cold start CV5-75 test using gaseous fuel
and the hot start CVS 72 test using gasoline or
diesel as the fuel,

As an alternative, the applicant may delete tne two

hot start CVS 72 tests and in their places run a
cold start CVS 75 test with conversion system using
gasoline or diesel fuel.

Bach-vehicle-tested-for-each-earburetor-tRixer}-noded-must-meet-the
FequtremerEs-9f-this-procedures

Pata-to-se-Resordeds

¥aricla:
Make-and-Megel Hedel-year
Yehiele-ldentification-Nambar kieense-Nambepr

ddometer-Reading
Engine-Displacement

-2 -
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Evel-Systems

Neminat-kued-Jank-Capacitys: Gaseline-ar-Biese}
ERGANG

Fael-Fank-Location
Model-of-Carburetear
Number-of-Garburetor-Barrels
Medel-of-Vaperizer-andfeor-Regdtater

Turing-Speeifications+

Idle-RPAM

igrition-Timing
Garburetor-Setting-(Method-useds}
dther

Bynamometer-Setting-Specificationss

16+

ifnertia-Loading

EurB-Waight
Read-kead-Horsepower-at-50-mph
Brive-Wheel-Tire-Prassure

A}}-maintenance-frepairs-andfor-adjustments)-are-to-be
recarded

Calcuilation Procedures

The following calculation procedures are pased on the Federal

CVS-1975 Test Procedure. The final reported test results
shall be computed by use of the following formulas:

Meaning of Symbols

PC - Passenger cars
LDT - Light-duty trucks
MOV - Medium-duty vehicles (over 6000-8500 Ios. GVW)
HDV - Heavy-duty vehicles (those venicles over 8500 ibs. GVW)
Coconc = (Carbon monoxide concentration of the dilute
exnaust sample corrected for background, water vapor,
and CO2 extraction, in ppm.
Codm = Carbon monoxide concentration of tne dilution
air sample as measured, in ppm.
COd = Carbon monoxide concentration of the dilution

air corrected for water vapor extraction, in ppm.
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Co Carbon monoxide concentrations of the dilute

exhaust sample volume corrected for water vapor and
carbon dioxide extraction, in ppm. The calculation
assumes the carbon to hydrogen ratio of the fuel to
be 1:3.802 for natural gas and 1:2.856 for LPG

.y = Carbon monoxide concentration of the dilute

exiaust sampie as measured, in ppm.

Comass = Caroon monoxide emissions, in grams per test

phase.

CO2 = Carbon dioxide concentration of the dilute exhaust
conc
sample corrected for background and water vapor, in
percent.,

CO2 = Carbon dioxide concentration of the dilute
exhaust sample, in percent.

CO2 = Carbon dioxide emissions, in grams per test phase,
mass

DensityCO = Density of carbon monoxide is 32.97 g/ft3
of 68°F and 760 mm. Hg pressure.

Density co. = Density of carbon dioxide is 51.85 grams
per cubic foot at 68°F and 760 mm. Hg pressure.

DensityHC = Density of hydrocarbons is 1§.64 g/ft 3f0r
natural gas and 17.28 gms/ft~ for LPG assuming an
average carpon to nydrogen ratio of 1:3.802 for
natural gas and 1:2.656 for LPG, at 68°F and 760 mm
Hg pressure.

DensityNO = Density of oxides of nitrogen is 54.16 g/ft3
2 assuming they are in the form of nitrogen dioxide, at
68°F and 760 mm Hg pressure.

DOF = Dilution Factor
H = Absolute humidity in grains of water per pound of dry air.

HCConc = Hydrocarbon concentration for tne dilute exhaust

sample corrected for background, in ppm carbon eguivalent,
i.e., equivalent propane x 3.
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HCd = Hydrocarbon concentration of the dilution air
as measured, in ppm carbon equivalent.

HCe = Hydrocarbon concentration of the dilute exhaust
sample, in ppm carbon equivalent.
HCmass = Hydrocarbon emissions, in grams per test phase.

KH = Humidity correction factor.

N = Number of revolutions of the positive displacement
pump during the test phase while samples are peing collected.
Noxconc = Oxides of nitrogen concentration of the dilute
exnaust sampie corrected for packground, in ppm.
NDxd = Oxides of nitrogen concentration of the dilute
air as measured, in ppm.
NOxe = Oxides of nitrogen concentration of the dilute
exhaust sample as measured, in ppm.
Noxmass = Oxides of nitrogen emissions, in grams per

test phase.

PB = Barometric pressure, in mm. Hg.

Pd = Saturated vapor pressure, in mm. Hg at amdbient dry
bulb temp.

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

T = Average temperature of dilute exhaust entering
positive displacement pump during test while samples
are being collected, in degrees Rankine.

R_ = Relative humidity of the ambient air, in percent.

Vmix = TJotal dilute exhaust volume in cupic feet per test
phase corrected to standard coaditions (528°R and 760 mm.
Hg}.

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




Y =

Mass emissions as calculated from the "transient"

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

Yht = Mass emissions as calculated from the "“transient"
’ phase of the hot start test, in grams per test phase.
Y. = Mass emissions as calculated from the "stabilized"
phase of the cold start test, in grams per test phase.
Ywm =  Weighted mass emissions of each poliutant, i.e.,
HC, CO, or NOx, in grams per venicle mile.

For passenger cars, light duty trucks, and medium duty venicles:

(a)

(b)

The mass emissions of each pollutant in grams per mile is

Ywm = (0.43th + Q.57 Yht + YS)/7.5

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

(1) Hydrocarbon mass:

HC ass = Vmix % Densityye x (HC, . /1,000,000)

(2) Oxides of nitrogen mass:

NOXx =V . X DensityN0 X KH x (NOx /1,000,000)

mass mix 2 conc

KH = humidity correction factor

(3) Carbon monoxide mass:

co =Y ix DensityCO x (CO /1,000,000)

mass mi conc

(4) Carbon dioxide mass:

co =V . x Density x (CO /100)
2mass i X COZ 2conc

y i KO X N,x.(PD.-,PT)‘X 528

mix (760)(Tp)

HC one = HCo - HCy (1-1/0F)
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NO = NOXe - NOx (1-1/DF)

XCOHC

co = COe - C0

conc (1-1/DF)

d

co

o (1-0.02901 €U

2, - 0.JU0323 Ra) €0, for natural gas

€0

e (1-0.02328 CO2 - 0.000323 Ra) Coem for LPG

e

co (1-0.000323 Ra) Codm

d
1

RH = T267003 7775

(43.478R ) (Pd)

Py - Py X R_7T00
DF = ——— 3.77.. = for natural gas
0+ (HCg + C0) x 10
OF = — Ll oo for LPG
0, + (i, + COp) x 10

For hydrocaroons tne Ywrn value must pe muitiplied by the
metnane content correction factor (MCCF).

HC

. Ywm X MCCF

HC

Wil weighted mean HC mass in gms per vehicle mile

after correction for methane content

For 1981 and earlier model vehicles, the MCCF values as determined by the
venicle manufacturer and approved by the ARS8 during certification snall
be used. In the absence of such vaiues, the following shall apply:

Gasoline = PC = 0.89 (catalyst only)
PC = 1.0 (non catalyst cars)
LDT = 1.0
MDV = 1.0
HOV = 1.0
Natural Gas = 0.5 (all vehicle categories)
LPG = 0.75 (all vehicle categories)
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In the aiternative, the applicant may choose to determine tne actuai MCCF
by using the "California Non-Methane Hydrocarbon Test Procedures" adopted
May 24, 1978.

For 1982 and later model vehicles, non-methane hydrocarbons must be
determined using non-methane instrumentation. In the alternative, the
applicant may measure only total hydrocarbons during all testing.
However, in such event, no methane credit will be given either gasoline
or gaseous fuels,

Sample Calcuiation:

(i) For the "transient" pnase of the cold-start test assume

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

0

Ra = 48.2%; PB = 762 mm Hg; Pd = 22.225 mm Hg; Pi = 70 mm dg;
Tp = 570°R; HCe = 105.8 ppm carbon equivalent; NOxe = 11.2
COem = 306.6 ppm; CO2e = 1.43%; HCd = 12.1 ppm;

NOxd 0.8 ppm; codm = 15.3 ppm.

Then, for an LPG fueled venicle:
_ (0.29344) (10,485) (762-70) (528) _ 5595.0 cu ft per
(760) (570} test phas

(43.478) (48.2) (22.225)
762-(22.225X48.2/100)

vmix

H = = 52 grains of water/pound dry

= P ] = ’
KH = T2570087(52-75 0.9424

COe = (1-0.02328(1.43)-0.000323(48.2))306.6=291.5 ppm

COd = (1-0.000323(48.2))15.3=15.1 ppm

OF = .7 ~,= 7.961
1.43+(105.8+291.6)X10

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

HChass = (2595){17.28)(95.22/1,000,000) = 4.270 grams per
test phase

11.2-0.8(1-1/7.961)=10.50 ppm

NOXCOFIC

Noxmass

(2595)(54.16){(10.50/1,000,000)(0.9424) = 1.391
grams per test pnase

- 18 -
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(c)

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

(ii) Far tne "stabilized" portion of tne cold-start test
assume that similar caiculations resulted in HCmass = .62
grams per test phase; NOxmass = 1.27 grams per test phase;
and COmass = 5.98 grams per test phase.

(iii) For the “transient" portion of the hot-start test assume
that similar calculations resulted in HCmass = 0,51 grams
per test phase; NOxmass = 1.38 grams per test phase; and
COmass = 5.01 grams per test phase.

(iv) For an LPG fueled vehicle:

. _(0.43)(4.27)+(0.57)(0.51)+0.62 - 7%
HCwm 750 X 0.75 = 0.275

grams per venicle mile

_ (0.43)(23.82)+(0.57)(5.01)+5.98 _
COum 7.50 = 2.54

grams per venicle mile

- (0.43)(1.391)+(0.57)(1.38)+1.27 _ -
NOxwm =50 = 0.354
grams per vehicle mile

Approval

If, after a review of the data and other information Suomitted b
the manufacturer, the Executive Officer determines that a
modification to use LPG or NG conforms to these procedures, ne 0
she will issue an Executive Order of approval for such
modifications.

Such Executive Order may be issued upon such terms as tne Execut
Officer deems necessary to ensure that any modifications to use
or NG will meet the reguirements of these procedures.

Approval for a conversion system for a given model year is deeme
as approval for all previous model years unless specifically
limited in the Executive Order. Approval for subsequent model
years (i.e., carryover) may be given, after request by tne
applicant, if further engineering evaluation and/or testing
demaonstrates that the system will meet the standards for the
applicable model year and engine displacements s#ze-etass.

- 19 -
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https://0.43)(1.391)+(O.57)(1.38)+1.27
https://O.43)(~3.82)+(0.57)(5.01)+5.98
https://4.27)+(0.57

(d) Approval for installation on venicles witn simiiar emission cont

rol

applicant, if furtner engineering evaluation and/or testing
demonstrates that tne system will meet the standards for the
applicadie model-year(s) and engine displacement(s).

,

12= Changes to Conversion System After Approval

A1l changes made to the conversion system, including installation
changes, must be submitted to the Executive Officer. The Executive
Officer may require additional testing prior to approval.

13+ Non-conventional Systems

The Executive Officer may deviate from these procedures for
non-conventional systems, such as diesel fuel used in conjunction wit
LPG, in the event that such systems cannot be tested using these
procedures. Such deviations shall be limited to those necessary for
proper testing and evaluation of such systems.

- 20 -
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State of California
AIR RESOURCES BOARD

Response to Significant Environmental Issues

Item: Public Hearing to Consider Proposed Amendments to Title 13,
California Administrative Code, Section 2030, Regarding the
Standards and Test Procedures for Approval of Systems Designed
to Convert Motor Vehicles to Use Liquefied Petroleum Gas or
Natural Gas Fuels

Agenda Item No.: 83-18-2

Public Hearing Date: December 15, 1983

Response Date: August 15, 1984

Issuing Authority: Executive Officer

Comment : No comments were received identifying any significant

environmental issues pertaining to this item. The staff
report identified no adverse environmental effects.

Response: N/A

/@\/yp{,
CERTIFIED:

(iiiiijﬂ#1ve 0ff1cé?ZZ]‘\
Date: 43%264;%//
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