


Tuning Specifications:

Tdle RFK

Ignitien Timing

Carburetor Setting (specify melhod uses)
Other

Dynememeter Setting Speciticatisns:

Inertia Loa2ding

Curb Weight - :
Road Load Heorsepower at £0 h b
Drive ¥heel Tire Pressure '

CALCULATION PROCEDURE

-

~ The final repar»e; test resulis shall be computed-ty use of the

following calculations ‘for neat methanol or neat ethanol as a guide.
Calculations for blends of ethancl or methanol will be determined
based on the relative proporticns ¢f the constituents. Unburned fuel
(USF) emissions shall mean unturned original certification fuel,
methznel or ethanoi and all other czygenatec and nsn-oczygenated
hydrocarten by-products of comtustisn. Correction factors shall be
determined and applied to UBF emitsicns frem 2lechsl-fueled vehicles.

in the absence of an acceptabie :moxr%ca11y deriveq factor, a factar
of 2.3 shall be applied.

A description of the laboratory eguipment usad and the emission tests
performed shall be attached to eny emission data submitied to the Air
Resources Bsard. An appliicant shall have the optica of using a gas
chremateogrash (Eu) or equivalent to detearmine cancantrzticns of
unburned fuel in exRaust or evazsraiive gas samples. If a Tiame
ienization detscter.(FID) is uses, 1HSLerEnt calizraticn procedures
and carre:t1ons fer FID resporse %z oxygenatsd hydrscarbons must be
specified, A'heated sample lire shall be used in conjunctien with 2
FID for measurement of UBF frem slcshol-fueled vehicles.

No 2llowance cr trade-off shall te parmitied to reduce erhaust

emissien lavels of z2lecohol-fuelss vehicies cn the basis of low
evapordtive emissicn levels.

Heaning of Symbols

ccc:nc z Carbon mecnezices cancentration ef the dilute -

exhaust samsie carrecies for backgr:uﬂ.. wvater vaper,

and CD2 extracziien, in pem.

Cﬁdn o= Carten monczide canmcemiration of the dilution air
sample as meagurad, im pom.
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Cﬂd e

Cce -

COea .

COnass *

co =
2cone

¢o " a
ze

o} a
2mass

Densityepn =

Oensityn.n =
€0
2

Censity . »
b {o
2

Den:itjuEF.

oF -

HC s

Cirbon monoride concentration of tane dilutian 3ir
corrected for water vaper extracticn, in ppm.

Cirbon menozide concsntrations ef the dilute ezhaust

sample volume corrected for water viapor
and carbon dic:ride extraction, in Pp&.

Carbon menozide cancentration of the dilute ezhaust

sample as measured, in ppam.

Carbon monozide emissidnx. in grazs per test phase.

Carbon diszide concentratica of the dilute exhaust

sample corrected for background and water vaper, ina
percent. :

Carben dioride concentration of the dilute exhaust

sacple, in percent.

Cirbon diczide emissicns, in grams per test phase.

Density of carben mogeride is 32.%7 g/f:3 at 68°%F and
780 om. Hg pressure. '

Density of carbon diozide is El.ﬂi‘g/ft3 at 68°F anc
760 ma. Hg prksSure. |

Deagity of cxides cf nitrogeﬁ is 24.16 g/ft3 assuming

they are in the ferm cf nitrogen sicxide, at 68°F ane
760 mm Mg pressure.

Oensity of methanol (less the mass of cxygen) is 18.S3

3

g/ft” and density of ethanol (less the mass of azygen)

is 17.74 glf:.3 en ‘2 per carbon ;t:ﬁ basis &t 65°F ane
760 mm Hg pressure.

Dilutien Facter

Absolute humidity in grains of wiiar per pound ef <ry
ir. .

Hydracarscza cancentration of the cilution air as

medasured, in ppm carson egquivalent.
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kO, .
teont

mass

UEFCOnC

USFe

mass

miz

Humidity cerrecticn facter.

Humber of revoluticns of the posilive displacement pump
guring the test phase while samples are being
collected. :

Ozxides of nitrogen cancentraticn of the dilute ezhaust

sample corrected for -background. in pgm.

‘Qzides of nitrogen cencentraticn of the dilute 2ir as

measured, ia ppm.

-

Gzides of nttrogen cancentration of the dilute exhaust

sample as neasured in ppm.

Ozides of nitrogen emissions, in ¢rams per teast phase,

- Barometric pressure, in mm Hg.

Saturated vaper pressure in rm Hg it imcient dry bulb

temperature,

Pressure depressicn below etmespheric messured at the
inlel to the positive displacement pump.

Average temperature of dilute ezhaust eqte'ing positive

displacament pump d"r1ng test while samples are belng

cellected, in degress Ranxine.
Relalive humidity of the ambieat air, in perceat.

Unburned fuel csncentraticn for the dilute exhaust

sample corrected fer background, in ppm carben
equivalent, i.e., eguivalent prcsane x 3.

Unburned fuel csacestraticn of the ¢ilute ezhaust

sample, in ppm carten equivalent.

Unturned fuel emissicms, in grams par tast phase.

Total ¢ilute ezhaust velume in cusic fes: per test

phase csrrected tc staadard canditisns (528°%% and 780
am Hg).
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.).

Yo & Yolume of gas pumped BY the

positive displacement pump.

in cubic feet per revolution. This volume is dependent
on the pressure differential acrass the pesitive

displicement pump.

Y a " .Mass emissions s
of the ;old start

czlenlated fre= the "transient”® phasé

tast, in grams per tast phase.

calculated from the “transient” phase

Tt = Mass emissions s
| of the cold-start test, in grams per test phase.
Y a Kass emissions as calculated frea the *stabilized®
5 . |
phase of the cold start test, 1n grams per test - phase.
Y = Weighted mass emissions of wach pollutant, i.e., UBF,

€0, or KO, in grams per vehicle mile.

For passenger cars, med ium-duty yehicles and light-duty trucks:

The mass of eiach emissicn ia grams per mile is

T = (0.437 , = 0.87 Y, « Y)/7.5

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

4. Cirbon digride mass:

m1I

ca, = ¥ .1 Densitycoz

mass

Y, 1Nz (g - Fy)

1. pnburned fuel mass: :
UBF_,os = Vaip T Densityyg; z' (UBF__,./1.,000.000)
2. Ozides of nitrcgan-mass:
KOy = Yoyt Densityuazx K, T (Hoxcanclz.oon.ooc)
JL_‘ Carbon monszide ‘mass:
COpass = Voir 2 Deﬁsitycu_z (;Uccncll.OQ0.0GOJ

: (Co,  /100)
ceng

: 525

Ymiz * T (780)(T,)

VBF one® e
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MO, . MO, - O (1-1/0F)
canc 2 d

€0 gne * €O, - €O, (1-1/0F)

co,- (1-6.03 COZe- 0.000322 R )CO,, for methanol

co, - (1-o.nzs.§uz. - 0.00C223 R, ) €O, for ethanal

Cﬂd = (1-0.000322 RaJ Cﬂdm

2
Kn * 170.0047(r-75)

(43.478R,)(P )
Pg - Py 1 R /100

11 27

DF » —7 fer methanagl
coze - (UBF= - €3,) z 10"

0F a - 1222 —7 for ethanol
Eﬂze - (UEFe - C0,) z 10

For gasaline fuel the Tom Yelue must be multiplied by the methene
coateat csrrectica facter (MCLF).

UBF‘.f= s va I MCCF -

UEF‘m » weighted meen unburnad fuel mass in grams per
vehicle mile after cocrresction for methane content

The following KCLF values (c= as datermined by the vehicle
manufaclurer and approved by the ARE curing certification) may b2
used on 21l gasoline teste:

Catalyst equippes pessenger cars a 0.85
All other venicles = 1.0

The agplicanl, if he er sne s» desires, may determine the actuzl
HCCF ef 2 fuel by using tne *Califernia Kon-Msthane Hydrocarsen
Test Procezures® ddoplad Hay 24, 1878. For alcohel fuels,
reference tz *HC® ia the ncrn-methine tast Frocaduras shall maan
"UEFT wnere sppropriate.  The fus) used ts calibrate the flame
ionizaticn catecter anc method of calibration shali be specifisg,
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The above MCCF values are vali¢ through 1581 model year vehicles.
8eginning with 1382 model year vehicles the non-methane unburned
fuel emissions must be determined using non-methine
instrumentation. The above factors cin ma longer be used. The
applicant may test for total unburned fuel, but nc factor will be

permitied.

Ezample calculaticn of mass emission values:

2. For the “transient® phase of the csld-start test assume:

Yo * 0.25344 cy ft per revelution; N = 10,488%;

R, = 48.23; P, = 762 am Hg; Py = 22.225 mm Hg: P, = 70 mm Hg:

T = £70°R; USF, = 105.8 ppm carbon equivaienis Ko, - 11.2 ppm;
[

0, 306.6 ppm; cuzé » 1.43%; HC, = 12.1 pe=

= M [} £
uozd 0.8 psm; CO, = 15.3 pea.

Then, fer a methanol fueled vehicle:

[g 287iiV710 49%Y 1762-70) 722¢8) .
Y ., = < . s 2555.0 cu ft per
miz (750)(570) test phase

(42 478 tim 2%y (22 29E)
* "762 - (22.22% z 48.2/100)

s 82 griins ef witer/pound éry iir

K 1
n * 1-0.0047 (82-73)

a 0.9428
co, = (1-0.03(1.43) - 0.000323(46.2))306.6 = 288.7 pga
co . (1-0.000723(48.2))15.3 » 15.1 g

11 €7

OF a - -, » 7.87
1.43 - (108,87~ 288.7) 3 1077
UEF __n = 105.8-12.1 (1-1/7.87) = S5.24 gpm
UBF . o * (2556)(18.52)(85.24/1,500,000) = 4.6% grams per tast phase
HO s 11.2-0.8(1-1/7.87) = 10.80 ppm
cene .
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HO* = (2555)(54.18)(10.50/1.000,000)(0.9424) = 1.39]1 grams per tast

Mmass
phase
€3, . = (228.7) - 15.1(1-1/7.87) - 272.5 pem
co » (2595)(32.97)(275.5/1,000,000) = 23.57 grams per test phase

mass

For the *stabilized” portion of the cold-start test assume that similer
caleulations .result in UBF = 0.31 grams per test phase;

mass
HO » 1.27 grams per tast phase: and
mass :
COpass ™ 5.88 grams per test phase. ~

For the "transieat® pertion of the hot-start test assume that similar
caleculations resulted in UBF a 0.25 grams per test phase;

mass
HOx = 1.38 grams per tast phase;
mass
and €O, . * §.01 grams per test phase.

For a methanol fueled vehicle:

47108 . g scy . '
UgF » 0. 23) 6g) 7 ig 7000280 .1, 0.33 .grams per vehicle mile

i

421722 £71 . ((Q & : - ='9 . i
. {9 , - =00 ARSI - & . 2.53 grams per vehicle

co
mile,

27111 3687%Y . €7 - -
HQ il Yf1 369 - {0 57V 11 %8} 1 27
1 7.50

= 0,254 grams per venicle

mile
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XI. APPLICATION FOR APPROVAL

A.

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

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

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

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

2. A complete description of all medifications and add1t1ons to
the engine or vehicle.

3. A written specification of the recommended fuel and fuel
compositien incliuding the amount of varjation in compesition
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 alliowance.

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

o

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 instaliation.

6. An agreement, that upon the Executive Officer's request, any
ocne or more of the test vehicies will be supplied to the ARB,
for such testing as may be reguired, 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 fer
testing operations. Any tesiing 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 reascnable 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 far sale to the public,



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

a. Manufacturer's name and address.

. b. Approved by the Califernia ARB for use on

10.

model year vehicles with engine size in3

to in3.

c. Spark timing.
d. Idie speed.

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

~f. Type of fuel.

g. Date of installation.
h. Carbyretor Model No.

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

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

An agreement that labels will be applied to the exterior of a

modified vehicle adjacent to fill 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 conversien systems are designed
for installation. The number of a manufacturer’s 1994, and
1895, 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 Eeneral
Applicability section of these procedures.
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xIl.

xIll.

VEHICLES REQUIRING ALTERHATE TESTIHG

yehicles equipped with the following systems reguire individual
consicerdtion and may require tests ether than these described in
this prceedure. The Ezecutive Offiser £hall maxe the datermination
of the recuired testing, taking inte 2cssunt any test plans submittad

by the 2pplicant.

Heavy-duty engines

Yehicles equipped with closed-lcap fesdback
Engines that have &ltered cempressicn ritics
Engines of unconventiona) design

emission centrals

APPROVAL CRITERIA
A. EKISSIONS

The Executive Officer shall review the applicant’s emissicn ddta
inc any other labsratery data available te determine the
ccaversion system's effect on emissiens. Test data from the
vehicles must demonstrate that cperation on alcohol fue!
(madified coafiguration) results in ne significent increase in
ezissions. A significant iacrease in 2 vehicle's emissions when
cperated on alcshol fuel shall e grounds for denial of
certification even if the emissiens are within applicable
stangdrds, a

8. ODRIYEASILITY

The Exscutive Cfficer shall eveluate the effects of the alcehcl
fuel coaversicn system con the vehicle's performince of

m
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XIvy.

d¢riveability. Cole starting and cperating perfzrmance will be
csnsiderec as part of the eveluaticn precegure. [ the system
degrades the driveability or venicle performance such that
cwners may be templed to adjust the engine seitings or lamper
with required emission contral systzms to improve driveadility
¢r vehicle performance, the Ezscutive Officer =2y find that the
alechel fuel conversion system will increase emissions.

DURABILITY

If the Ezezutive-O0ffjcer has-rezson to-believe, ca the basis of
an engineering evaluaticn, that an alcchol fuel conversien
system will affect the durability of the vehicle emission
cantrol system, or the conversion system.itself does not
demonstrate durability equivalent to the part or system replaced
er idded to, he or she may find that the modification will
tncrease emissicns. The manufacturer may be resuired to submit

~durability data in srder to show that the durability of the

vehicle emission control system is not affectsd, and/or that the
Tuel ¢anversion systam demonstratas adequate durability.

FINAL APPROYAL . ' _

4
.

" If, after a review of the data and other inforcation submitted

by the manufactyrer, the Executive Officer dastermines that a
medification to use alcchel fuel cznaferms to the procsduyres
outlined in these regulations, tha-Executive Officer will issue
an Ezecutive Order of appreval for such modificatiens..

The Ezecutive Order may be issued vgen such terms as the
Ezeculive Officer desms -necassary to ensure tha: any
medificatiens to use alcshel fuel will meet the requiresents of
the procadures cutlined in these regulaticas. . )

Apgreval for @ canversion systes fer a given mecal year is
deemec &5 apgroval fer all previcus mcdel years, unless
sthervise specified in the Executive Order. Assroval for
subsequent madel years may be given, after request by the
dgelicant, if further evaluatica anc/or testing demcnstrates
that the system will meet the standards fcr the epplicable mocel
year.

CRANGES TQ CONYERSION SYSTEM AFTEZR AFFROVAL

All changes made to ths cenversien systam, including installation
¢hanges, must be submitled to the £xzecutive Officer f3r approval.
The Ezecutive Officer may raguire aceisional tzsting prier to .
apgpreval.
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XVI.

INSTALLATION REQUIREMENTS

A.

BC.

Beginning January 1, 1934, installers of alternative fuel retrofit
systems shall submit the converted vehicles to a Bureay c*
Automotive Repzir Referee Smog Check Station for inspectizs and
testing, pricr to releasing the converted vehicles to the

censumer, excent as provided in €.

1. Installers of alternative fuel retrcfit systems shall not
relezse the converted vehicle(s) to the consumer without the
issuance of 2 certificate ¢ compliance fer the vehicie(s) by
a Bureau of Automotive Repair Referee Smog Check Statisn,

v 1 a

- F [ 1
includeg in 1 T tive | X hedule that ars rot
1 1 i n a record of the vehigle's
+* 3 + i 1 b v wh i
: . T . Toral e
JLEV. LEY. or ULEV), or for hesvv-dutv vehicles, the g==dit
standard fc which fthe systam js certifjed, The Air Resgurces
Board mav reguire random inspection of amv vehicles sysject to
“iym i
ii, If anv of the ten vehicles fail to pass inspection. the next
f tep retrofi igl 1 ] inspegti
' f iy j ] ir f
Ien passes, '

Installation of retrofit systems certified according to the
requirements of these test procedures for 1994, amd 1995, and 1996
mode] years shall be restricted to those engine families listed in
the Executive Qrder.
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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 203C AND 2031 OF ARTICLE 5



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

Approva] of Systems Designed to Convert Motor Vehicles to Use Fuels
- Other Than the Original Certification Fuel por
to Convert Motor Vehicles for Emission Reduction 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 (add1t1on)
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Article 5. Approval of Systems Designed to Convert Motor Vehicles to Use
Fuels Other Than the Original Certification Fuel_or to Convert Motor
vehicl for Emission Reduction Credit .

2030. Liqﬁefied Petroleum Gas or Natural Gas Retrnfit_Systeus.

a) Applicable Standards and Test Procedures.

The standards and test procedures for approval of systems designed to
convert 1993 and esrlier model year motor vehicles to use liquefied
petroieum gas or nitural gas fuels are contained in “California Exhaust
Emission Standards and Test Procedures for Systems Designed to Convert Motor
Yehicles Certified for 1993 and Eariier Model Years to lUse Liquefied
Petroleum Gas or Netural Gas Fuels” adopted by the State Board on April 16,
1975, as amended Mzreh 11, 1983 Novembar 21, 1985. The standards and test
procedures for approval of systems designed to convert 1994 and subseguent
mode]l year motor vehicles to use liquefied petroleum gas or natural gas
fuels are contained in "Califernia Certification and Installation Procedures
for Alternative Fuel Retrofit Systems for Motor Vehicles Certified for 1994
and Subsequent Model Years and for al1] Mode] Year Motor Yehicls Retrofit
Systems Certified for Emission Reduction Credif," adopted by the State Board
March 11, 1993, as amended November Z1, 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
liquefied petroleum gas or natural gas fuels may be used for approval of
systems designed to convert 1993 and earlier mode] year motor vehicles to
use ligquefied petroleum gas or natural gas fuels in l1ieu of the "California
Exhaust Emission Standards and Test Procedures for Systems Designed to
Convert Motor Vehicles Certified for 1993 and Earlier Model Years to Use
Liquefied Petroleum Gas or Natural Gas Fueis."

b) Implementation Phase-1n Schedule.

Notwithstanding subsection (a)}, a retrofit system manufacturer may apply
“California Exhaust Emission 3tandards 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

= according to the
requirements of these test procedures and "California Exhaust Emission
Standards and Test Procedures for Systems Designed to Convert Motor Vehicles
Certified for 1993 and Earlier Model Years to Use Alcohol or
Alcohol/Gasoline Fuels", adopted by the State Board on April 28, 1983, as
amended Mareh 114 1983 November 21. 1935. The remaining percentage of each
manufacturer's certified 1994, ard 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
Y M Vehicle Retrofit Svsi c if i for Emission Reducti
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Credit.” The percentages shali be determined from the total number of
retrofit systems certified and shall be met prior to the end of the
applicable pext respective calendar year. "California Exhaust Emission
Standards and Test Procedures for Systems Designed to Convert Motor Vehicles
Certified for 1993 and Earlier Model Years to Use Liquefied Petroleum Gas or
Natural Gas Fuels" shall not be appiied to certify a retrofit system for
installation on a transitional low-emission vehicle ("TLEV)", low-emission
vehicle (“"LEV)", or ultra-low emission vehicle ("ULEV)" or to certify a
retrofit system designed to convert a. vehicle to TLEV, LEV, or ULEV emission
standards (as defined in Section 1960.1, Title 13, California Code of
ReuuhtwnS)a_qun_nmm_u:mﬁinsm_umnumdmm
credits.

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

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

Adopted: June 2, 1983
Amended: May 7, 1993

Amgnded: November Z21. 1995

Note: Changeslapproved by the Board en July 27, 1995, are indicated by
strike-put (deletion) and underline (addition).



Article 5. Approval of Systems Designed to Convert Motor Vehicles to Use
Fuels Other Than the Original Certification Fuel_g:_;n_ngnxgcz_ugggg_
Yehicles for Emissijon Reduction Credit

2031. A1cohol'of Alcohol/Gasoline Fuels Retrofit Systems.

a) Applicable Standards and Test Procedures.

The standards and test procedures for approval of systems designed to
convert 1993 and earlier model year motor vehicles to use aicohol or ale-
ohol/gascline fuels in lieu of the original certification fuel system are
contained in "California Exhaust Emission Standards and Test Procedures for
Systems Designed to Convert Motor Vehicles Certified for 1933 and Earlier
Model Years to Use Alcohol or Alcohol/Gascline Fuels,” adopted by the State
Board April 28, 1983, as amended Mareh 11y 1993 November 21.,1995. The
standards and test procedures for approval of systems designed to convert
1994 and subsequent model year motor vehicles to use alcohol or
alcohol/gasoline fuels are contained in "California Certification and
Installation Procedures for Alternative Fuel Retrofit Systems for Motor
Yehicles Certified for 1994 and Subsequent Model Years and for all Model

Year Motor Vehicle Retrofif Systems Certified for Emission Reduction
Credit." adopted by the State Board March 11, 1993, as amended November 21.
1995. At the option of the retrofit system manufacturer, the standards and
test procedures for approval of systems designed to convert 1994 and
subsequent model year motor vehiclies to use alcohol or alcohol/gasocline
fuels may be used for approval of systems designed to convert 1993 and
garlier model year motor vehicles to use alcohol or alcohel/gascline fuels
in lieu of the "California Exhaust Emission Standards and Test Procedures
for Systems Designed to Convert Motor Vehicles Certified for 1983 and
Earlier Model Years to Use Aicohol or Alcohel/Gasoline Fuels.”

b) Implementation Phase-In Scheduie.

Notwithstanding subsection (a), 2 retrofit system manufacturer may apply
"California Exhaust Emission Standards and Test Procedures for Systems
Designed to Convert Motor Vehicles Certified for 1953 and Earlier Model
Years to Use Alcohol or Alcohol/Gasoline Fuels" to certify retrofit systems
for 1994 and 1995 model-year vehicles in accordance with the following
impiementation phase-in schedule. Each manufacturer may certify a maximum
of 85 percent of its total 1994 model-year engine family retrofit systems.
ard 45 percent of its total 1995 model-year systems. and 45 percent of its

according to the requirements of these test
procedures and the "California Exhaust Emission Standards and Test
Procedures for Systems Designed to Convert Motor Vehicles Certified for 1993
and Earlier Model Years to Use Liquefied Petroleum Gas or Natural Gas
Fuels," adopted by the State Board on April 16, 1975, as amended Mareh 1iy
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 19967 and subsequent modei-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 Mede]
Y Motor Vehicle Retrof it Svst certifisd for Emission Reducti
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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
appiicable_pext respective calendar year. "California Exhaust Emission
Standards and Test Procedures for Systems Designed to Convert Motor Vehicles
Certified for 1993 and Earlier Model Years to Use Alcohol or
Alcchol/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 vehiclie ("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, Titie 13, California Code of

Regulatwns),_gum:lltv_LLﬂmﬂlesm_mumm_LEMJnL
credits.

NOTE: Authority cited: Sections 395815, 39600, 39601 and 43006, Health and
Safety Code. Reference: Sections 43000, 43004, 43006, 43008.6, 43013 and
43108, Health and Safety Code; and Sections 27156, 38391 and 38395, Vehicle
Code.
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SECTION 1956.9, TITLE 13, CCR
Optional Exhaust Emission Standards for Retrofitted Heavy-Duty Engines

Adopted: November 21, 1995



SECTION 1956.9. TITLE 13, CCR

: § 1956.9 Opti ional Exhaust §m1ss1nn Standards for Retrofitted Heavy-Duty
Engines

1973 and later model-year heavy-duty engines 1hat have been retrofitted to
produce emissions less than the or1q1na1 certification emission 1eve1 may

be certified to ogt1ona1 emission standards as fol Ows:
(a){1) Total Hydrocarbons
(X - nx0.2) grams per brake horsepewer-hour

where X = 0.75 x new engine total hydrocarbon standard for the
- engine’s model year, with the further requirement that X is_
rounded down to the nearest lower 0.2 grams per brake horsepower-
hour increment: and where n is an integer such that n x 0.2 is
greater than or equal to zerc. For diesel engines. X = 0.75 X
original emission certification vailue for the engine’s model
year. For en§1nes originally certified to a combined hydrocarbon
plus oxides of nitrogen standard. X = 0.75 x original_engine
certification standard pro-rated by the hydrocarbon portion of

the original emission certification level. If the original
emission certification levels are not available, the hvdrocarbon

baseline standard shall be pro-rated by the hydrocarbon and

oxides of nitrogen values of the next Tater model year with
separate hydrocarbon and oxides of nitrogen standards.

{a)(2) Non-methane Hydrocarbons

For engines originally certified to an ogt1on 1_non-methane hydrocarbon
tandarga _

(X - nx?90, 2) qrams_per brake horsepower-hour

where X = 0 75 x _new engine non-methane hydrocarbon standard for
the engine’s model year, with the e _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 engi ne’s model
year.
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b Ca}bon Monoxide
{X - nx5.0) grams per brake horsepower-hour

where X = 0.75 x new engine carbon monoxide standard for the
engine’s model year, with the further requirement that X is
rounded_gown tg the nearest lower 5 qrams per brake horsepower-
hour increment: and where n is an integer such that n x 5.0 is
reater than or equal to zero. For diesel engines, X = 0.75 x

original emission certification valye for the engine’s mode]
year. o . ‘

c) Oxides of Nitrogen

(X - nx0.5) grams per brake horsepower-hour

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

X = 0.75 x original engine certification standard, pro-rated by ~
the oxides of nitr ggg“%grtion of the original emission
certification level. the original emission certification
levels are not available, the oxides of nitrogen baseline
standard shall be pro-rated by the hydrocarbon and oxides of
nitroaen values of the next later model year with separate
hydrocarbon and oxides of nitrogen standards.

LQ; Particulate Matter A -

(X - n x 0.05) arams 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 integer such that n

x 0.05 is greater than or equal to zero. For diesel engines that

were not originally certified to a particulate matter emission
standard, X = 0.75 x 0.6 _grams per brake horsepower-hour.
Gasoline engines mav not be certified to an optional exhaust
emission standard for particulate matter.

{e) 1972 and earlier model vear engines mav be certified to credit standards

as described in {a)(1), (b}, {c), and (d) using 1973 mode] year new
engine emission standards as the basis for calcuilating "X." -
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(f) The test procedures for determining compliance with an optional standard
shall be the test procedure used to originally certify the engine. 7Jo
certify to an optional emission standard, a retrofitted engine must meet
all of the reguirements of "California Certification and Installation
Procedures for Alternative Fuel Retrofit Systems for Motor Vehicles
Certified for 5994 %ﬂd Subseguent Model Years and for all Model VYear
Motor Vehic etrofit Systems Certjfied for Emissions Reduction
Credit,” adopted March ]1, 1993, as amended November 21, 1995, which is
incorporated by reference herein. C )

Note: Authority cited: Sections 43701 (b) and (c), Health and Safety Code

Reference: Sections 39002, 39003, 43000, 43004, 43006, 43008, 43013, and
43108, Health and Sa?etx Code; and Sections 27156, 38381 and 38395, Vehicle

Code.
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