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At a public hearing held November 16, 1995, the Air Resources Board (the "Board")
considered amendments to the gasoline deposit control additive requirements in section 2257, title
13, California Code of Regulations, and the ARB "Test Method for Evaluating Port Fuel Injector
(PFI) Deposits-in Vehicle Engines." ‘The proposed amendments affected the certification test fuel
requirements, the vehicle test procedures, the recordkeeping requirements and various other
provisions of the regulation and the incorporated test method. The originally proposed regulatory
action is described in detail in the Staff Report, "Proposed Amendments to the California
Reguiation Requiring Deposit Control Additives in Motor Vehicle Gasoline," released to the
public on September 29, 1995.

In resolution 95-47, the Board approved the originally proposed amendments with various
modifications that were recommended by staff at the November 16, 1995, hearing. In accordance .
with Government Code section 11346.8(c), the Board directed the Executive Officer to make the
modified text available for a supplemental written comment period of 15 days. He is then directed

- either to adopt the modified regulations with such additional changes as may be appropriate in
light of the suppiemental comments, or to present them to the Board for further consideration if
he determines such an action is warranted by the comments. : :

The modifications to the originally proposed text consisted of the following changes:
®  Section 2257(a)(3) was rewritten to allow the manual addition of a deposit control
‘additive after a gasoline load has left the final distribution facility up to the point of

retail sale of gasoline.

®  Section 2257(c)(2}(D) and (E) of the oﬁgina] proposal was rewritten for clarity.
The original proposal was further modified to provide that the T90 distillation
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temperature of the certification test fuel must be typical of commercial gasoline
because the 80 percent requirement of the original proposal was inappropriate for
this property.

®  Originally, staff had proposed to clarify the regulatory text of section 2257(d),
-~ affecting additive facility recordkeeping requirements. However, based on

comments received prior to the hearing, staff recommended, and the Board agreed,

-to postpone making any change to this section until the United States Environmental
Protection Agency (U.S. EPA) promulgates their final gasoline additive regulation
sometime in 1996. The Board directed staff to evaluate the U.S. EPA additive rule

+ to determine its impact on the California additive program and to recommend further

changes as appropriate.

® At the public hearing, the Board approved the replacement of outdated Air
Resources Board test methods for evaluating port fuel injectors (PFI) to incorporate
the most recent American Society for Testing and Materials (ASTM) test method for
PFI evaluation. Modifications were made to the originally revised Air Resources
Board test method for evaluating port fuel injectors (PFI) to remove all references to
engine tests. This change allows the revised Air Resources Board test method to be
fully consistent with the most recent ASTM PFI test method. :

' The modified regulations are being made available by this notice for public comment prior
to final action by the Executive Officer. Attached are the modified texts of section 2257 of title
13, California Code of regulations (Attachment A) and to the "Test Method for Evaluating Port
Fuel Injector (PFI) Deposits in Vehicle Engines" (Attachment B). The originally proposed
amendments are shown in ifalics to show additions to the text and strikeouts to show deletions to
the text. Modifications to the original proposal are shown in; to show additions -
to the text and ; ks to show deletions to the text.

ertten comments must be subrmtted to the Board Secretary, Air Resources Board,

P.O. Box 2815, Sacramento, California 95812, no later than January 12, 1996, for consideration
by the Executive Officer prior to final action. Only comments relating to the modlﬁcatlons

described in this notice will be considered by the Executive Officer. The modified text which is
being made available for comments are indicated by shadowed text in the following attachments.

Attachments



Attachment A

STAFF'S PROPOSED MODIFICATIONS
- TO THE ORIGINAL REGULATION ORDER
~ OF THE STAFF REPORT






PROPOSED REGULATION ORDER

The text of the originally proposed amendments is shown in italics to indicate additions to and
strileont to show deletions from the existing re ulatlon The modifications now being made

avai for comments are shown in :
to show deletions from the original proposal.

Amend title 13, California Code of Regulations,l section 2257 to read as follows:
§ 2257. Required Additives in Gasoline.

(a) Regulatory Standard. ‘

(1) On or after January 1, 1992, no person shall sell, offer for sale supply, or offer
for supply any California gasolme unless at the time of the transaction: :

[i] the producer, importer, or distributor of the gasoline has been 1ssued a currently
effective certification pursuant to subsection (c), and

[ii} the gasoline contains at least the minimum concentratlon of the addmve or addltlves' :
~ ‘identified in the final application for certification. R

(2). Subsection (a)(1) shall not apply to transactions where the person sellmg,
supplying, or offering the gasoline demonstrates that: e _

[i} the gasoline has not yet been sold, offered, or supplied from the final d1str1but10n
facility, and either

[ii] the person has taken reasonably prudent precautions to assure that he or she will
bring the gasoline into satisfaction with the requirements of subsection (a)(1) before it is sold,
supplied or offered from the final distribution facility, or ;

[iii] at or before the time of the transaction the person has obtained a written statement
from the purchaser, recipient, or offeree of the gasoline stating that he or she is a distributor
who has been issued a currently effective certification pursuant to subsection (c), and will
cause the gasoline to satisfy the requirements of subsection (a)(1) before it is sold, supphed or
offered from the final distribution facility.

(3) Subsection (a)(1)[ii] shall not apply to the sale, supply, or offer of gasoline from a
_ final distribution facility where the person selling, supplying, or aﬁenng the gasolme

cted 1 ly with 1

be dispensed into motor vehicles. If such corrective action is taken, the
, importer, or distributor of the gasoline must notify the Compliance Division of the
Air Resources Board by telephone or in writing within 2 business days of the correction and
must maintain records to document each occurrence in accordance with subsection (d).
(43) For the purposes of subsection (a)(1), each sale of gasoline at retail for use in a
motor vehicle, and each supply of gasoline into a motor vehicle fuel tank, shall also be deemed

Al



a sale or supply by any person who previously sold or supplied such gasoline in violation of
-subsection (a)(1). :

(b) Definitions.

For the purposés of this section:

(1) “Additive” means any substance or mixture of substances that is mtentronally
added to gasoline for the purpose of reducing or preventing fuel injection system or intake
valve deposits, and that is not intentionally removed prior to the gasoline’s sale or use.

(2) “Bulk purchaser-consumer” means a person who purchases or otherwise obtains
gasoline in bulk and then dispenses it into the fuel tanks of motor vehicles owned or operated
by the person. :

‘ (3) “California gasoline” means gasoline sold or intended for sale ass as a motor
vehicle fuel in California.

(4) “Chemical composition” means the name, percentage by weight, and_chemical -
identification of each compound in an additive.

(5) “Distributor” means any person who transports or stores or causes the
transportation or storage of gasoline, produced or imported by another person, at any point
between a.ny producer’s or importer’s facility and any retail outlet or wholesale purchaser—
consumer’s facility.

(6) “Final distribution fac111ty” means the stationary gasoline transfer point from
which gasoline is transferred into the cargo tank truck, pipeline, or other delivery vessel from
~ which the gasoline will be delivered to the facﬂ1ty at w]nch the gasoline will be dlspensed into

‘motor vehicles.

(7) "Gasoline" means any fuel which is sold or intended for sale as a Calzfomza motor
vehicle fuel and is either: (a) commonly or commercially known or sold as gasoline, or (b) any -
Juel blend whieh-is-a-mixture-of gasoline as defined in (a.) and alcohol in which the pomon of
gasolme is more than 50 percent of the total blend wel-eor %

(8) “Gasolme productlon facrllty means a fac111ty in Callforma at whrch gasolme is
produced; it does not include a facility whose sole operation is to transfer gasoline or to blend
additives into gasoline. :

(9) “Importer” means any person who first accepts dehvery of gasoline in Cahforma

(10) “Import facility” means the facility at which 1rnp0rted gasoline is first received-in -
California, including, in the case of gasoline imported by cargo tank and delivered directly to a*
facility for dispensing gasoline into motor vehicles, the cargo tank in which the gasoline is

- imported.

(11) “Motor vehlcle has the same meaning as defiued in section 415 of the Ve]:ucle
Code.

(12) “Produce” means to convert liquid compounds which are not gaeioline into
gasoline. : . . -
(13) “Producer” means any person who produces California gasoline in_California.

(14) “Retail outlet” means any estabhshment at which gasolme is sold or offered for - -
sale for use in motor vehicles. _

(15) “Supply” means to prov1de or transfer a product to a physically_separate. facrhty,
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vehicle, or transportation system.

(¢) Certification Requirements.

(1)(A) No gasoline formulation shall be cerufled under this subsectlon {c) unless the
applicant for certification demonstrates each of_the followmg to the executive officer’ s
‘satisfaction:

(i) The gasoline formulanon meets the unlimited mileage standard of an-averageofa
maximum of 100 milligrams pef averaged over all mtake valves when tested in accordance
with ASTM D 5500-94-the-Siation ps 7 ‘ il est
Preeedure—ﬁ&ﬁed—Mafeh—l—}%-l- wh1ch is mcorporated herem by referenoe :

(i) The gasoline formulation does not result in a flow loss of more than five percent
for any fuel m]ector when tested in accordance w1th ASIM D 5598—94-ﬂie—S-Eaﬁenﬁ‘y—Seﬁfee E

Mafeh—l—l-99-]: whlch is mcorporated herem by reference
(iii) The gasoline formulation is capable of reducing fuel injector deposits so that no -
“fuel injector suffers a flow loss of more than five percent when tested in accordance with the =~
Stationary Source Division’s Test Method for Evaluating Port Fuel Injector Deposits in T
Vehicle Engines, dated Marel15-3994 [insert date of adoption], which is mcorporated herem '
- by reference.
' (B) The executive officer may approve alternative test procedures for demonstratmg
satisfaction with any of the performance criteria set forth in subsection (c)(1)(A) if an apphcant‘
- or potential applicant demonstrates to the executive officer’s satisfaction that a gasoline - '
formulation which meets the performance criteria of the alternative test procedure would also
meet the performance criterid specified in subsection (¢)(1)(A).

(2) Any producer, importer, or distributor may apply to the executive ofﬁcer for ,
certification of a gasoline formulation in accordance with this subsection (c). The application
shall be in writing and shall include, at a minimum, the foliowing:

(A) The name and chemical composition of the additive or additives in the gasoline
formulation, except that if the chemical composition is not known to either the applicant or to
the manufacturer of the additive (if other than the applicant), the applicant may provide a full
disclosure of the chemical process of manufacture of the additive in lieu of its chemical
composmon

- (B) The minimum concentration of each additive in the gasoline formulation in terms
of gallons of additive per thousand gallons of gasoline. .

(C) The results of tests conducted on the gasoline formulation pursuant to the test
procedures set forth in subsection (c)(1), all data generated by the tests, the identity of the
entity which conducted each test, and a description of the quahty assurance aud quality control
procedures used during the testing.

(D) Data demonstratmg that the gaselin

of-the— q bv—the-apnliean fuel used for cemﬁcatzon 7
teszmg ( “cemﬁcaaon test fuel ”) is representaave of the gasolme Jormulation for which
certification is requested. Properties of the certification test fuel must be at least 80 percent af
the maximum propemes of the gasolme formulation to be certified for th
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‘will be produced from typical refinery blend stocks.
(FE) The theoretical mechanism of action (if known) of the additive in meeting any of
the performance criteria set forth in subsection (c)(1)(A). :

(GF) Copies of all material pertaining to the additive or additives in the gasoline
formulation, submitted by the applicant to the U.S. Environmental Protection Agency pursuant
to 40 CFR sections 79.6, 79.10 and 79.11. If the applicant has submitted no such maferial, -
copies of all material pertaining to the additive or additives in the gasoline formulation,
submitted by the additive manufacturer to the U. S. Environmental Protection Agency
pursuant to 40 CFR sections 79.6, 79.20 and 79.21. o

(H&) A test method reasonably adequate for determining the presence and
concentration of each additive in the gasoline, including test method reproducibility. The test _
method may involve identification of the presence of a surrogate marker substance if the
applicant demonstrates that such test method will adequately demonstrate the presence and
concentration of the additive. : : ;-

(3) Within 30 days of receipt of an application, the executive officer shall advise the
applicant in writing either that it is complete or that specified additional information is required
to make it complete. Within 30 days of submittal of additional information, the executive
officer shall advise the applicant in writing either that the application is complete, or that
specified additional information or testing is still required before it can be deemed complete.

(4) 1f the executive officer finds that an application meets the requirements of this - - -
section and determines that the applicant has satisfactorily made the demonstrations identified
in subsection (c)(1), then he or she shall issue an Executive Order certifying the gasoline fuel
formulation. The executive officer shall act on a complete application within 30 days after the
application is deemed complete. :

(5) If the executive officer determines that the gasoline sold by a producer, importer or
distributor contains the minimum concentration of additives identified in an applicable '
certification, but substantially fails to meet the performance criteria set forth in subsection
(c)(1), the executive officer shall evoke or modify the prior certification as is necessary to

assure that gasoline sold by the producer, importer or distributor meets the performance -
criteria set forth in subsection (c)(1). The executive officer shall not revoke or modify a prior. -
certification order without first affording the applicant for the certification an opportunity for a
hearing in accordance with title 17, California Code of Regulations, part III, chapter 1,
subchapter 1, article 4 (commencing with section 60040). If the executive officer determines
that a producer, importer or distributor would be unable to comply with this regulation as a
direct result of a certification revocation or modification pursuant to this subsection, the
executive officer may delay the effective date of such revocation or modification for such
period of time as is necessary to permit the person to come into compliance in the exercise of
all reasonable diligence. '

(d) Recordkeeping. o . :

(1) Each producer, importer, and distributor who has been issued a certification pursuant -~ -
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to subsection (c) sheH must maintain rec:ords-'rdéﬂt-ii-‘yiﬁgm each facility at which he -
or she adds an additive t¢ California gasoline in order to comply ubsection (a)(1). For

each such facility, eefﬂcﬁ&eﬁetﬂ-g—}&n&aﬁ—l—l-%%— the producer, 1mporter or dlstnbutor shai-} must

[i] the volume of Cahforma gasoline supplied from the facility by the producer
importer or distributor,

[ii] the volume of California gasoline to which the producer, importer or d1str1but01'
added the additive to comply with subsection (a)(1), and

{iii] the name and volume of each additive (or additive package) used-added to the
California gasoline fuel:

gasoline in accordance with this subsection (d)(#22), the volume of California gasoline shat
will be presumed to have been sold by the person in violation of subsection {a)(1).

Note: Authority cited: Sections 39600, 39601, 43013, 43018, and 43101 of the Health and Safety Code, and
Western Oil and Gas Ass’n. v. Orange County Air Pollution Comtrol District, 14 Cal.3d 411, 121 Cal.Rptr. 249
(1975). Reference: Sections 39000, 39001, 39002, 39003, 39500, 39515, 39516, 41511, 43000, 43016, 43018, and
43101, Health and Safety Code, and Western Oil and Gas Ass’n. v. Orange County Air Pollution Control District, 14
Cal.3d 411, 121 Cal.Rptr. 249 (1975).






' Attachment B

STAFF'S PROPOSED MODIFICATIONS TO THE TEST METHOD
FOR EVALUATING PORT FUEL INJECTOR (PFI) DEPOSITS
IN VEHICLE ENGINES






NOTE:

Test Method for .Evaluating Port Fuel Injector (PFI)

Deposits in Vehicle Engines

This document is printed in a style to show both the proposed amendments to the
existing Air Resources Board (ARB}) test procedure dated March 1, 1991, and
ARB’s revisions to ASTM D 5598-94, which is incorporated by reference in the
ARB test procedure. Proposed amendments to the ARB test procedure appear in
italics to indicate additions to and strikeeut to indicate deletions from the existing
test procedure. ARB’s revisions to ASTM D 5598-94 are shown in underline to
denote additions to and [bracketed-steilesnt] to denote deletions from the ASTM
test method. Staff's proposed modifications to the originally proposed
procedures which are being made available for comment are shown in }







STATE OF CALIFORNIA
AIR RESOURCES BOARD
STATIONARY SOURCE DIVISION

Meareh1—199% finsert date of adoption]

TEST METHOD FOR EVALUATING PORT FUEL INJECTOR -
(PFI) DEPOSITS IN VEHICLE ENGINES -

PURPOSE

The purpose of this test procedure is to evaluate the port fuel injector keep—clean o
characteristics of gasoline formulations and the effectiveness of gasoline formulations in
' cleanmg up 111_]801101‘ deposns This test procedure closely follows the—GRG—tesf

B Gasohﬁes—Febfuafy—l-%Q ASIM D 5598 wzth some modg‘zcatzans fo test for clean—up '
ability.

TEST PROCEDﬂRE OUTLINE

1. Keep-Clean Procedure

The keep-clean test procedure shall start with a vehicl
injectors. To avoid variability due to engine break-in effects, testing should begin only
after 4,000 mile # have accumulated. At the beginning of the test, the flow
capacities of the injectors are measured. The vehicl is operated on the
applicant's additized gasoline fuel for the prescribed and the fuel injectors are
may be flow-tested not more than every 1000 miles
; is operated for 10,000 miles
the prescribed test cycle, the fuel injectors are tested again to-determine their flow
capacities. If the fuel injector No. 3 maximum skin temperature does not exceed 90° C
(194° F) for more than 95% (685} of the hot soak cycles, then the test will be declared
invalid unless a minimum of 685 total hot soak cycies with PFI No. 3 exceeding 90° C
- are met within an additional 2500 miles. .

2. Clean-Up Procedure

equipped with new fuel
, testing should begin only

The clean-up test procedure shall start with a vehicl
injectors. To avoid variability due to engine break-in effec
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after 4,000 miles have accumulated. At the beginning of the test, the flow
capacities of the injectors are measured. The vehicl = is operated for the
. prescribed test cycle on the base dirty-up fuel {es-described-in-section-C4)-for-10;000

miles-equivatent-orfor as long as needed S0 that at Ieast one of the lIl_]eCtOI‘S is at the
10% flow restriction level. Puehin OW ; Y pler

TFhent The vehicl
gasoline formulati

jectors-shal determine-the capacities theprescnbed test cycle up to
10,000 miles or until the fuel mjectors all drop to less than a 5% flow

-restriction level, el injectors may be flow-tested not more than every 1000 miles.
After the test is completed the fuel injectors are tested again to determine their flow
capacities. If the fuel injector No. 3 maximum skin temperature does not exceed 90° C
(194° F) for more than 95% of the hot soak cycles, then the test will be declared-
invalid.

_TEST PROGRAM

B2






B4



Keep-Clean Procedure

The following procedure must be used: ASTM D 5598-94, Standard Test Method for
- Evaluating Unleaded Automotive Spark-Ignition Engine Fuel for Electronic Port Fuel
Injector Fouling. '

Clean- Up Procedure
The following procedure must be used: ASTM D 5598-94, Standard Test Method for

Evaluating Unleaded Automotive Spark-Ignition Engine Fuel for Electronic Port Fuel
Injector Fouling, with the following modifications:
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Section 7. Reagents and Materials, add the following: -

b. Section 7. Reagents and Materials, change the Jollowing:

" 7.5 Test Fuel -- A test fuel shall be either a base fuel or a homogeneous blend of =~

additives and base fuel. A single batch of base Juel shall be blended before the start
of the test. The fuel may be stored in drums or tankage and shall be clearly labeled
1o prevent misfueling. ] ] N

Qulowing properties ysing standard

me qromati pnten;
Jull distillation range. gum, and sulfur. Quantities of fuel and additive blended ond
dispensed shall be measured and recorded. [Approximately-2360-E—1600-gatl-of-fuel

c. Section 9. Test Procedure, change the following:

9.2 Mileage Accumulation — The mileage accumulation is divided into two parts:

e GIriy-4p phd grid i
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The dynamometer, test track, road mileage accumulation cycle, or combination
thereof, consists of a series of driving cycles and engine-off hot soak cycles. The
test vehicle shall be started and accelerated to 88 kph (55 mph) within 30 s of start—

up. The test vehicle shall be accelerated to 88 kph, driven for 15 min, or =~
approximately 22 km (14 miles), and then allowed to coast, or vehicle may be
braked, to a stop within 30 5. The engine is then turned off and the vehicle
undergoes a 45-min hot soak cycle. The vehicle shall be allowed to soak for 45 min

' in calm air, with all fans turned off. These test cycles may be run 24 h per day or
less. The vehicle shall repeat this cycle for 16,100 km (10,000 miles). The fuel

- injectors may be removed and flow tested, however, not more than.every 1600 km -

(1000 miles) during the clean-up phase.

d. Section 10. Determination of Test Results, chang.e'the following:

10.5.1.1 Test Cycle Validation Criteria - If the fuel injector No. 3 maximum skin
remperature does not exceed 90° C (1 94" F ) for more than 95 % of the hot soak

then the test will be declared invalid. However any hot soaks durmg the test for R
which PFI No. 3 skin temperature does not exceed 90° C, may be repeated until a
minimum of [685] QM total hot soak cycles wzth PFI No. 3 exceedmg 90" C

are met '

e. Section 11. Final Test Report, add the following:
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