State of California
AIR RESOURCES BOARD

Resolution 95-47
~ November 16, 1995

| Agenda Item No.: 95-12-2

WHEREAS, sections 39600 and 39601 of the Health and Safety Code authorize the Air

_“Resources Board (the "Board") to adopt standards, rules and regulations and to do such acts as
may be necessary for the proper execuuon of the powers and duties granted to and imposed
upon the Board by law; :

WHEREAS Health and Safety Code section 43018(&) enacted by the California Clean Air
“Act of 1988, directs the Board to endeavor to achieve the maximum degree of emission . -
reduction possible from vehicular and other mobile sources in order to accomplish the
attainment of the state amb1ent air quahtv standa:ds at the earhest practicable date;

. WHEREAS, Health and Safety Code section 43018(c) prowdes that in carrying out section
43018, the Board shall adopt standards and regulations which will result in the most cost-
effective combination of control measures on all classes of motor vehicles and motor vehicle
fuel, including but not limited to specification of vehicular fuel composition;

WHEREAS, Health and Safety ‘Code section 43013 authorizes the Board to adopt and
unplement motor vehicle fuel specifications for the control of air contaminants and sources of
air pollution, which requirements the Board has found to be necessary, cost-effective, and
teehnologlcally feasible to carry out the purposes of d1v1s1on 26 of the Health and Safety Code

WHEREAS on September 28, 1990, by Resolutlon 90-59, the Board approved adopuon of
section 2257, title 13, California Code of Regulations, prohibiting the sale or distribution of
motor vehicle gasoline except gasoline certified to contain adequate levels of dep051t control
additives;

WHEREAS, the ARB staff has administered the deposit control additive regulation for nearly
four years and has approved over 200 applications for certification; '

WHEREAS, the staff conducted a public workshop on July 20, 1995, regarding proposed
amendments to the deposit control additive requirement;



'WHEREAS, based on this experience and mdustzy input provided at a July 20, 1995
workshop, staff has proposed various amendments to section 2257, title 13, California Code of
‘Regulations, to clarify the regulation, to create additional flexibility in the program, and to
provide consistency with anticipated future federal vehicle testing requirements for deposit
control additives;

WHEREAS the California Env1ronmental Quality Act and Board regulations require that no
project that may have significant adverse environmental impacts be adopted as originally
proposed if feasible alternatives or mitigation measures are avaﬂable to reduce or eliminate
such impacts;

WHEREAS, a public hearing and other administmtive proceedings have been held in -
accordance with provisions of chapter 3.5 (commencing with section 11340), part 1, division .
3, title 2 of the Government Code; ‘ '

WHEREAS the Board has cons1dered the effect of the proposed amendments on the economy
of the state;

WHEREAS- the Board finds that:

Requiring cemﬂcatmn test fuels to represent the maxnnum requested propemes will
provide regulatory clarity and uniformity; :

It is reasonable to provide a blending tolerance to provide flexibility for production of
_ﬂ:“cemﬁcauon test fuels; _

Adoption of ASTM Method D 5598-94 for port fuel ijCT.OI' (PFD)
keep-clean performance will provide improved quality assurance and
accuracy compared to the current PFI keep—clean test method; !

- It is appropriate to revise ARB's current PPI clean-up test method to
incorporate the quality control procedures of ASTM Method D
5598-94 for consistency and to provide improved accuracy
compared to the current PFI clean-up test method;

Adoption of ASTM Method D 5500-94 for intake valve keep-clean
performance provides improved quality assurance and accuracy
compared to the current intake valve Keep- clean test method;

The amendment of the PFI and intake valve test procedures to

 specify the use of ASTM test.procedures is consistent with the
anticipated future federal vehxcle testing requirements for depos1t
control additives;
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Adoption of a provision to allow manual additive blending after
gasoline loads have left the final distribution facility will provide
flexibility without reducing the effectiveness of the additization
requirement; -

The other clarifying amendments to section 2257, title 13,
Califorgia Code of Regulations, will simplify the regulation, resolve
ambiguity and provide more specificity, and enhance the
enforcement of the regulation;

"WHEREAS, the Board further finds that:

 The approved amendments do not affect the current emissions
reductions associated with the regulation;

The amendments will not result in any adverse environmental
impact; ' : ’

All previously approved gasoline additive certifications will continue
to be effective after the approved amendments have been
implemented; ' '

NOW THEREFORE.BE IT RESOLVED that the Board hereby approves amendments to .
title 13, California Code of Regulations, section 2257, and the mcorporated test procedures,
as set forth in Attachments A and B hereto. :

BE IT FURTHER RESOLVED that the Board directs the Executive Officer to adopt the
regulations with modifications as set forth in Attachments A and B, after making the regulations as
modified available to the public for a period of 15 days, provided that the Executive Officer shall
consider such written comments regarding the modifications as may be submitted during this
period, shall make modifications as may be appropriate in light of the comments received, and
shall present the regulations to The Board for further consideration if he determines that this is
warranted.

BE IT FURTHER RESOLVED that, following approval by the Office of Administrative Law of
the amendments adopted under this resolution, the Executive Officer is directed, as appropriate, 10
adopt the amendments as part of the California State Implementation Plan and to submit themto
the U.S. Envuonmental Protection Agency as a revision to the California State Implementation
Plan.
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BE IT FURTHER RESOLVED that the Board directs the staff to review the recordkeeping and
other requirements of section 2257, title 13, California Code of Regulations, when the U.S.
Environmental Protection Agency adopts the final federal gasoline deposit control additive
regulations and to propose additional modifications to the section 2257 if warranted.

I hereby certify that the above is a true and .
correct copy of Resolution 95-47, as adopted by
. the Air Resources Board. '

4 77 ; .
~ Pat Hutchens, Board Secretary




Resolution 95-47
November 16, 1995

Identification of Attachments in the Resolution

Attachment A: Staff's proposed modifications to the original proposed regulation order

Attachment B: Staff's pfoposed modifications to the Test Method for Evaluating Port Fuel
Injector (PFI) Deposits in Vehicle Engines :




| ~ APPENDIX A o B
COMMENTS & RESPONSES FROM JULY 20, 1995 WORKSHOP



Appéndl'x A

" Summary of Comments andRes.p_onses Made at the July 20, 1995 Workshop

1) If a large refiner trades with a small refiner when CaRFG is fequired in March 1996,
does the large refiner need to certify a gasoline that meets the more severe deposn ’
forming properties of a small refiner fuel? R

Response: Yes. All gasohne that is marketed in Cahforma must be cemﬁed to contain effectwe R

deposit control additives for which certification has been granted. This means that if a large

_ refiner intends to trade gasoline with a small refiner, the refiner must ensure that the gasoline is -
certified and properly additized. After April 1, 1998, all small refiners will need to-conform to
- all the gasoline specifications for CaRF G, therefore, large and small refiners will certify their
gasolines to similar specifications.

2) Is it necessary to require disclosure of the additive chemical composition for the gasoline
certification?

Response: Chemical disclosure of additives is necessary and is an important aspect in evaluating
a gasoline additive certification. The chemical composition allows staff to correlate new -
additive packages to previous certifications. Also, it allows staff to identify toxic compounds
which may be part of the additive package All propnetary information is used mternally by the
ARB and is kept conﬁden’ual

3) The ARB should follow the EPA approach by requlrmg the disclosure of the minimum
additive treatment rate in terms of gallons of additive per thousand gallons of gasoline
instead of pounds per thousand gallons.

Response: We agree with this comment. We are proposing to amend the regulation to specify
the disclosure of the minimum additive treatment rate on a volume basis.

4) Even though it was not the subject of this rulemaking, we encourage the ARB to drop the
cleanup testing requirement. Cleanup is redundant and is not necessary.
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Response: The cleanup portion of the ARB's vehicle testing requirements are an ihlportant part
of the demonstration to show an additive's effectiveness in severe gasoline formulations. At this
time, we do not have the necessary technical data to conclusively justify the elimination of the
cleanup requirement. We will continue to work with industry to evaluate the need for this
requirement. '

5) In the blending of certification test fuels, it may not be possible to exactly meet the
properties requested for certification. Therefore, it would be appropriate to provide
some blending flexibility. One suggestion is to provide the test method reproducibility as
the blending margin or tolerance. : :

- Response: We agree that meeting multiple properties would be difficult when blending
~ certification test fuels. However, we do not agree that the test reproducibility should be the
tolerance. The test reproducibility could be very large and can léad to certification test fuels that

do not adequately represent gasoline formulations for which certification is being requested. As -~

an alternative, we propose a 20 percent tolerance based on our certification procedures we have
used in the past. This means that certification test fuels must be within 20 percent of all
maximum gasoline specifications requested for certification.

6) The dirty-up fuel specification referenced in the cleanup test should not be proposed as a
specification, but rather as a guideline for fuel blenders in order to provide a minimal
measure of dirty-up performance. |

Response: We agree. The current available literature does not support the specification of exact
minimum properties to achieve adequate dirty-up performance. Therefore, we propose to
change the current dirty-up fuel properties of the cleanup test method to be a guideline. The
dirty-up fuel will still need to achieve 10 percent PFI plugging within 10,000 miles as specified
in the cleanup test method. ' . : E

7) Since the regulation specifically states that recordkeeping is to be done on a monthly
basis, the ARB's daily recordkeeping requirement is more onefous and could lead to a
cost impact. : :

Response: The regulation requires monthly "compilations” of records. We have interpreted this
to mean that daily records must be compiled on a monthly basis to ensure that each gallon of
gasoline is properly additized. We understand that all facilities are adequately equipped to
provide daily recordkeeping to meet the intent of this requirement and most facilities already
maintain daily records. We believe the cost to meet this requirement will be minimal . -
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8) What is the environmental benefit of daily recordkeeping?

Response: The environmental benefit of daily records comes from the air quality benefit of
properly additized gasolines (see ARB Staff Report dated August 13, 1990).  The current .
regulation already requires daily recordkeeping and ARB enforcement efforts impose this
requirement. The amendment to the recordkeeping requirements is merely a clarification of the
existing requirements and will not have an environmental 1mpact '

9) . Santa Fe Pacific Pipeline requested that the regulation provide a daily tolerance of 5
percent in the additive treatment level if da.ily recordkeeping is required.

Response Currently, the ARB Compliance Division enforcement pohcy allows as percent
additization tolerance for daily records

10) Why doesn't the ARB adopt the EPA's recordkeeping approach of the mterun regulatlon
. instead of proposing the need for daily records?

Response: We believe that at this time, the technical data available clearly supports a per gallon
standard. While it may appear from some technical data that occasional underadditization will
not have adverse air quality impacts, no comprehensive studies have been done on this subject.
Some technical data suggests that just one tankful of unadditized gasoline could result in severe
fuel system deposits, which in turn could lead to emission increases.

The EPA's interim regulation recordkeeping requirements are specifically designed to
enforce a monthly average additive concentration level. However, gross underadditization is
still a concern. In fact, under the latest EPA proposal for the final rule, EPA suggests requiring
weekly recordkeeping to better assure that all gasoline is properly additized. We believe that the
EPA approach will not provide enough assurance that the per gallon standard could be met.

- Furthermore, EPA's recordkeeping requirements reflect the national norm of additive monitoring
technology, which may not always be adequate to monitor additive use on a daily basis. In
California, our evaluations show that all facilities can currently monitor additive use daily.

11) Will previously approved gasoline certifications be valid once the proposed amendments
go into effect?

Response: Yes. All currently approved gasoline certifications will be valid.
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APPENDIX B
PROPOSED REGULATION ORDER



~ PROPOSED REGULATION ORDER
Amend title 13, California Code of Regulations, section 2257 to read as follows:-
§2257. Required Additives in Gasoline.

(a) Regulatory Standard. = B

(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 issued a currently
effective certification pursuant to subsection (c), and _

[ii] the gasoline contains at least the minimum concentration of the additive or add1t1ves
identified in the final application for certification.

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

[i] the gasoline has not yet been sold, offered, or supplied from the final d15tr1but1on
‘facility, and either
[ii] the person has. taken reasonably prudent precautions to assure that he or. she w111
bring the gasoline into satisfaction with the requirements of subsection (a)(l) 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 obtamed a wrltten 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)(l) before it is sold, supplied 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 offering the gasoline
- demonstrates that the gasoline will be corrected to comply with section (a)(1)[ii] prior to or at '
the time of delivery to the facility at which the gasoline will be dispensed into motor vehicles.
If such corrective action is taken, the producer, 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
a sale or supply by any person who previously sold or supplied such gasoline in violation of
subsection (a)(1).

(b) Definitions.

" For the purposes of this section:

(1) “Additive” means any substance or mixture of substances that is mtentlonally
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
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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 &s% 25 3 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 any producer’s or importer’s facility and any retail outlet or wholesale purchaser-- = - -
~consumer’s facility. . | B . :

(6) “Final distribution facility” 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 facility at which the gasoline will be dispensed into .
motor vehicles. - :

(7). "Gasoline" means any fuel which is sold or intended Jor sale as a California motor
vehicle fuel and is either: (a) commonly or commercially known or sold as gasoline, or (b} any
Juel blend whieh-is-s-mixtire-of gasoline as defined in (a) and alcohol in which the portion of .
gasoline is more than 50 percent of the total blend fﬂe{-eeﬂifﬂeﬂ-l-y-kﬂeﬁﬂ-ef—se}d—as-gase}me

(8) “Gasoline production facility” means a facility in California at which gasoline 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 delivery of gasoline in California.
(10) “Import facility” means the facility at which imported 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 vehicle” has the same meaning as defined int section 415 of the Vehicle

Code. ‘

(12) “Produce” means to convert liquid compounds which are not gasoline into
gasoline. ' _ :

(13) “Producer” means any person who produces California gasoline in_California.

(14) “Retail outlet” means any establishment at which gasoline is sold or offered for
sale for use in motor vehicles. ' :

~ . (15) “Supply” means to provide or transfer a product to a physically_separate facility,
vehicle, or transportation system. z ‘

(©) Certification Requirements,

(1)(A) No gasoline formulation shall be certified under this _subsection (¢) unless the
applicant for certification demonstrates each of the following to the executive officer’s
satisfaction: L

(i) ' The gasoline formulation meets the unlimited mileage standard of an-average-of-a
maximum of 100 milligrams per averaged over all intake valves when tested in accordance:
with ASTM D 5500-94-the ; otree-Bivision’s-BM viletrtake-Valve-Tes




Proceduredated-Mareh 1199+, which is incorporated herein by reference.
~ (ii) The gasoline formulation does not result in a flow loss of more than five percent
for any fuel m]ector When tested in accordance wrth ASTM D 5598-94—ﬂ3e—5t&ﬁeﬂafy—56ﬂfee

M&r—eh—l—-—i—S‘Q-I- which is mcorporated herem by reference.

(iiiy The gasoline formulation is capable of reducing fuel injector deposrcs so that no

~ fuel injector suffers a flow loss of more than five percent whentested in accordance with the
Stationary Source Division’s Test Method for Evaluating Port Fuel Injector Deposits in :
Vehicle Engines, dated Mareh-+—199% finsert date of adoption], which is incorporated 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 applicant
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 criteria specified in subsection (c)(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 apphcatlon_
shall be in writing and shall include, at 2 minimum, the following: :

(A) The name and chemical composition of the additive or addltlves in the gasolme _

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 chermcal '
composition. :

(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 quality assurance and quality control
procedures used during the testing.

D) Data demonstratmg that the g2

- steibuted-b c-applicat fuel used for cemﬁcatzon
tesnng ( “cemﬁcanon test fuel ”) is representatzve of the gasolme formulation for which
certification is requested. Properties of the certification test fuel must be at least 80 percent of
the maximum properties of the gasoline formulation to be certified for the following: aromatic
hydrocarbon content, olefin content, sulfur content, oxygen content, and T90 distiliation
temperature.

(E) Data demonstrating that the certification test fuel is representanve of typical
commercial gasoline and will be produced from typical refinery blend stocks.

‘(FE) The theoretical méchanism 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 material,
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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.

" (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 compléte, or that
specified additional information or testing is still required before it can be deemed complete.

_ (4) If 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,
si:[bchapter 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.

(1) Each producer, importer, and distributor who has been issued a certification pursuant -
to subsection (c) shatk-muss maintain recofds—iéent-ifying Jor each facility at which he or she adds
an additive to California gasoline in order to comply with subsection (a)(1). For each such

facility, eommeneing-Januarr4-—3092- the producer, importer or distributor shatl-must eempile

maintain daily records for each business day and compile those records monthly, showing en-a
menthly-basis-for each grade of gasoline: '
) [i] the volume of California gasoline supplied from the facility by the producer,
importer or distributor, : .

[ii] the volume of California gasoline to which the producer, importer or distributor
added the additive to comply with subsection (a)(1), asd ' '
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[iii] the name and volume of each additive (or addltlve package) used-added to the
California gasoline fuel, and

- [iv] the acrual additive usage rate achieved.

(2) For purposes of demonstrating compliance with the standard in subsection (a)(1)
based on the records required under this subsection (d)(1)

[i] Monthly records must demonstrate that for each month the gasoline on average
contains at least the minimum concentration of the additive or addn‘rves identified in the final
application for certification.

[ii] Daily records must demonstrate that for each 24 hour period the gasoline on
average contains at least 95 percent of the minimum concentration of the addmve or additives:
ldenrzﬁed in the final application for certification.

(3) Dazly records and the monthly compilations covering a calendar month must be
available for inspection 15 days after the end of the month. The daily records and monthly
compilation of Rrecords eevering-a-menth-shall must be eompiled-ne-later-than30-deys-afier-the
end-ofthe-month-and-shath-be retained for at least two years—a%teﬁhe-ead—ef—ﬂ&e—me&th '

' (4%) Any person requlred by subsectlon (d)(l) to mamtam and complle and-retatn
records sha ; ; s-of-a must make
those records avazlable far mspectwn and copying zmmedzately Upon request by the executive
officer or his/her designee. Upon a written request reeeived-from the executive officer or
her/her designee, a copy of the dazly records must be pravzded to the executive oﬁctcer wzthm
20 days of the request-befe whrtelk : ;
be-retained. Whenever such a person falls to prov1de records regardmg a volume of Cahforma
gasoline in accordance with this subsection (d)(42), the volume of California gasoline shatt 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 Control 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 Cournty Air Pollution Control District, 14
Cal.3d 411, 121 Cal.Rptr. 249 (1975).

B5



o ~ APPENDIX C | |
- PLAIN ENGLISH SUMMARY OF PROPOSED AMENDMENTS



- APPENDIX C.

This appendix provides a noncontrolling plain English summary of the proposed
amendments to the gasoline deposit control additive regulation, section 2257, title 13, Cahforma
Code of Regulations, as required by Government Code section 11346, 2(a)(1). These ’
amendments will be considered by the Air Resources Board at its November 16-17, 1995 public -
hearing:

Add new subsection (a)(3). The existing regulation requires that all commercial gasoline be'-
properly additized before it leaves prior to reaching a retail or wholesale facility such as service
station. The regulation does not allow for correction of gasoline that does not have the required
minimum concentration of additive (“underadditized gasoline”) after it leaves the final
distribution facility headed for the retail or wholesale facility where it will be dispensed into

- motor vehicles, for example, a service station. This new provision allows manual correction of -

underadditized gasoline at the retail or wholesale facility if the following requirements are met:
(1) the person ‘who received the certification for the gasoline demonstrates that it was correctly
additized before it was dispensed at the retail or wholesale facility, (2) that person notifies the
Compliance Division of the ARB that underadditized gasoline was manually corrected within 2 . -
business days and (3) that person maintains a record of the occurrence. -

Amend subsection (b) (7). This a.mendment clanﬂes that to quahfy as gasoline for purposes of :
this regulation, a gasolme/alcohol blend must contain more than 50 percent gasoline. '

Amend subsection (c)(1 )(A)(i). This section as amended incorporates the American Society of
Testing and Materials (ASTM) D 5500-94 test method for evaluating the ability of an additive to
prevent gasoline deposits on intake valves. ASTM D 5500-94 is a replacement for the ARB test
method currently referenced in the regulation. The new test method includes more detailed
instructions for conducting the test and better quality assurance/quality control procedures.

This section as amended clarifies that the unlimited mileage standard of 100 milligrams is
measured as a average over all of the intake valves.

Amend subsection (c)(1)(A)(ii). This section as amended incorporates the ASTM D 5598-94
test method for evaluating the ability of an additive to prevent gasoline deposits on port fuel
injectors. ASTM D 5500-94 is a replacement for the ARB test method currently referenced in
the regulation. The new test method includes more detailed instructions for conducting the test
and better quality assurance/quality control procedures.

. Amend subsection (c)(1)(4)(iii). The amendment to this section incorporates a revision of the
ARB test method for evaluating the ability of an additive to clean up port fuel injector deposits.
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The test method has been modified to be consistent with ASTM D 5598-94. The revised test
method includes more detailed instructions for conducting the test and better quality
assurance/quality control procedures.

Amend subsection (c)(2}(B). This amendment specifies that the minimum additive
concentration that must be reported in the certification application in terms of gallons of additive
per thousand gallons of gasoline. : : o

 Amend subsection (c)(2)(D) and add subsection (c)(2)(E). These amendments establish new
criteria for the fuel used for certification testing (“certification test fuel”). The amendments
provide that the certification test fiel must be produced from typical refinery blend stocks, and
must be representative of both typical commercial gasoline and the gasoline formulation for
which certification has been requested. The amendments provide that the certification test fuel
is representative of the gasoline formulation if its aromatic hydrocarbon, olefin, sulfur and
oxygen content and T90 distillation temperature are within 80 percent of the gasoline formula’s
maximum values for these properties. ' :

Amend subsection (d). Subsection (d) as amended clariftes and modifies the recordkeeping
requirements. The amendments clarify that a person who has received certification for a
gasoline formulation must maintain daily records for each business day containing specified
information, including information about the actual additive usage rate. The existing regulation
requires monthly compilation of records, but the amendments shorten the time for completing
the compilation from 30 to 15 days after the end of the month.

The amendments provide that when enforcement of the regulations is based on these records, the
monthly average additive dose rate must comply with the minimum dosage rate specified in the
gasoline certification and that the daily average dose must be at least 95 percent of the minimum
dosage rate. '
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APPENDIX D .
REVISED ARB CLEAN UP VEHICLE TEST PROCEDURE
'FOR PORT FUEL INJECTORS



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 strHeeeut 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-strikeont] to denote deletions from the ASTM
test method. -



STATE OF CALIFORNIA
AIR RESOURCES BOARD
STATIONARY SOURCE DIVISION

Mareh+—109% 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
characteristics of gasoline formulations and the effectiveness of gasoline formulations in
cleanmg up mjector deposns This test procedure closely follows fhe-GRe-tes-t _ '

Gasdmes_—Febfuaf-y—l-%QASHJ D 5598, wn‘h some nwdlﬁcanons to test for c.lean—up -
abzlzty

TEST PROCEDURE OUTLINE
1. Keep-Clean Procedure

The keep-clean test procedure shall start with a vehicle/engine equipped with new fuel -
injectors. To avoid variability due to engine break-in effects, testing should begin only
after 4,000 miles equivalent have accumulated. At the beginning of the test, the flow
capacities of the injectors are measured. The vehicle/engine is operated on the
applicant's additized gasoline fuel for the prescribed test cycle and the fuel injectors are
may be flow-tested not more than every 1000 miles equivalent to-determine-their-flow
eapacities. After the vehicle/engine/vehiele is operated for 10,000 miles equivalent on
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 cycles with PFI No. 3 exceeding 90° C
are met within an additional 2500 miles.

2. Clean-Up Procedure

The clean-up test procedure shall start with a vehicle/engine equipped with new fuel
injectors.. To avoid variability due to engine break-in effects, testing should begin only
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after 4,000 miles equivalent have accumulated. At the beginning of the test, the flow
capacities of the injectors are measured. The vehicle/engine is operated for the

prescribed test cycle on the base dirty-up fuel {as-deseribed-inseetion-C-4)-for-10,000
mites-equivalent-orfor as long as needed so that at least one of the injectors is at the

10% flow restriction level. Fuel-injectors-are-flow-tested-eversy milesequivalent
Thest The vehicle/engine shalt must then be operated on the appl
gasoline formulation for a-maximum-ofen-additiors10 e

WAV [] ]

icant's additized

3 § et-tlow-eapaeities the prescribed test cycle uﬁ to

10,000 miles equivalent or until the fuel injectors all drop to less than a 5% flow

restriction level. The fuel 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. ' -

- 4 O -tOeteHrne

TEST PROGRAM

+—TFest-Vehiele/Engine
F AWl ¥V UIT

The-operatineevele-for-beth-keep-clogi-prdrlasmicnmtatrranadimacaball . 14

tima anale Loe b oely 1o 1o ot o o fogd an g oo ) ahal ot
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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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a. Section 7. Reagents and Materials, add the Jollowing :

Z.7 Dirty-Up Fy Fel--ThedfﬂvﬂMMhaifw_haim_mme

apapie o tlasls, 0 He gt teast one o

na . ausing enough ¢ ping at le N
10% ﬂow restriction level before 10.000 miles of vehicle operation. For example.

the dirty-up fuel may have the followine properties:

Sulfur, ppm 150 min,
Hydrocarbon type, vol%

_Olefins 20 min,
" ) 30 mi
Reid vapor pressure, psi 11.5 'max_ X

Distillation. °F

I 170 min,
_iQ%_azcz_chraLed 0r
._%_%_&aao_amdﬂ Lt od. mi mw e

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

7.5 Test Fuel - A test fuel shall be either a base Juel or a homogeneous blend of
additives and base fuel. A single batch of base fuel shall be blended before the start -
of the test. The fuel may be stored in drums or tankage and shall be clearly labeled
fo prevent misfueling. } }

oliowing propertie )

MEIREAs,

r. Quantities of fuel and additive blended and

dispensed shall be measured and recorded. .

are-tequired for-this-test-method-]
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- The dynamometer, test track; road mileage accumulation cycle, or combination
.thereof, consists of a series of driving cycles and engine-gff 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 s. 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 repea 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.

. Section 10. Determination of Test Results, change the following.:

10.5.1.1 Test Cycle Validation Criteria -- If the fuel injector No. 3 maximum skin
_' resmpemrure daes not exceed 90° C (]94“ F) for more rhan 95 % of rhe hot saak

‘then the test wzll be declared invalid. However any hot soaks dunng tke test for
which PFI No. 3 skin temperature does not exceed 90° C, may be. repeated until a
minimum of [685] gi%_qﬂlle total hot soak cycles wzth PFI No. 3 exceedmg 90° C

--aremet['

. Section 11. Final Test Report, add the following:
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[DELETE]

IILECTOR LEAK TEST APAARES

@) UoT_suolm: A clamping device shich

holde the fajector body into the alr

preasure supply syatem,
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