Statc of California -
AIR RESOURCES BOARD

" Notice of Public Availability of Modified Text

PUBLIC HEARING TO CONSIDER AMENDMENTS TO THE CALIFORNIA PHASE 2
REFORMULATED GASOLINE REGULATIONS, INCLUDING AMENDMENTS
PROVIDING FOR THE USE OF A PREDICTIVE MODEL

Public Hearing Date: . June 9, 1994
- Public Availability Date: March 6, 1995
- Deadline for Public Comment: ~  March 21, 1995

' At a public hearing held June 9, 1994, the Air Resources Board (ARB/Boa_rd).approved L

" amendments to the California Phase 2 _reformulated gasoline (Phase 2 RFG) regulations. The
_amendments allow the use of a predictive model to evaluate and approve alternative "

Phase 2 RFG formulations. The amendments also modify several sections of the Phase 2 RFG
regulations to facilitate implementation. The amendments resulted from a proposal by the: .
ARB staff, which is described in detail in the Staff Report released to the public on - '

April 22, 1994.

The Board approved the staff's proposed amendments with several additional changes

_resulting from public comment on the original proposal. Appendix 1 contains Board

Resolution 94-38, which sets forth the Board's action. Attachment C to the resolution
describes the Board-approved modifications t0 the original proposal. The resolution directs
the Executive Officer to modify the regulatory text to incorporate the modifications contained
in Attachment C, with other conforming modifications found to be appropriate.

In accordance with Government Code section 11346.8(c), the Board directed the
Executive Officer to make the modified text available to the public for a supplemental written
comment period of 15 days. Heis then directed either to adopt the modified regulations with
such additional changes that may be appropriate in light of the supplemental comments, Or {0
present them to the Board for further consideration if he determines such an action is
warranted by comments.

The staff has completed preparation of the modified regulatory text. The modified
regulatory text is being made available by this notice for public comment prior to final action
by the Executive Officer. '



originally-proposed amendments js shown in underline to indjcate additions and strikeouts to
indicate deletions compared to the regulations prior to initiation of this rulemaking. The
supplemental modifications are identified in slashes and bold italics format to show deletions
and additions, respectively. The supplemental modifications include several conforming
revisions prepared by the staff after the June 9, 1994 hearing. Each of these is specifically

. identified in Attachment A of Appendix II.

The staff's origina] proposal included the adoption of the "California Procedures for
Evaluating Alternative Specifications for Phase 2 Reformnlated Gasoline Using the California

Simplification of the Emission Equatiops

The originally-proposed Procedures require the value of the Reid vapor pressure RVP)
specification to be 7.00 for both the candidate and reference fuels. Because RVP is
held at a constant value, the oxides of mtrogen, hydrocarbon, and potency-weighted
toxics exhaust emission equations can be simplified, The staff's modifications consist
of replacing the RVP variable with 7.00 and simplifying each of the emission equations
including RVP found in sections IV.A.1., IVA2,VA.L, V.A.2., VLA.1; and
VI.A.2 of the Procedures. These modifications do not change the output from the
model. : :

Section III.B.1 of the originally-proposed Procedures defines the methodology for
determining candidate and reference specifications for oxygen. In Table 6, entitled
didate and Referen ifications fi » the staff has replaced "minimum"
and "maximum" in the reference fue] column with the values they represent, 1.8 and
2.2, respectively. The staff has also added two new scenarios to the table. These two



RVP Si-ggiﬁczint Figures

~ Staff has corrected the RVP value reported in Table 7 of the Procedures to read "7.00"
- instead of 7.0. S o ' : '

o Written comments on the modified text made available by this notice must be submitted
to the Board Secretary, Air Resources Board, P.O. Box 2815, Sacramento, California, 95812,

‘- no later than March 21, 1995, to'be considered by the Executive Officer prior to final action

on the reg_ulaﬁons attached hereto. Only comments relating to the mcjdifications described in
this notice will be considered by the Executive Officer. Please direct any questions on this

" potice to Mr. Dan Donohoue, Manager, Technical Analysis Section, Stationary Source

Division; at (916) 322-8277.
BT _ CALIFORNIA AIR RESOURCES BOARD
o ’ L. - . -.:/”’II/.—) ) . ! . ’/ : o .

- Peter D. Venturini, Chief
Stationary Source Division

Attacmnentg
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State of Califernia
~AIR RESQURCES BODARD

‘Resolution $4-38
June 9, 1594

Agenda Itam No.: 94-5-2

 ° WHEREAS, sections 38600 and 39601 of the Health and Safety Code authorize

the Air Resources Board (the Board or ARB) to adopt standards, rules and
reguiations and to do cuch acts as may be necessary for the proper execution

. of the powers and duties granted to and imposed upon the Board by law;

WHEREAS, section 43018(a) of the Health and Safety Code, 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 ambient
air quality standards at the earliest practicable date; E '

WHEREAS, section 43018(b) of the Health and Safety Code directs the Board no
later than January 1, 1992 to take whatever actions are necessary, cost-

 effective, and tschnologically feasible in order tc achieve, by

December 31, 2000, a reduction in moter vehicle emissions of reactive .
organic gases (ROG) of at least 55 percent and a reduction of motor vehicle
emissions of oxides of nitrogen (NOx), and the maximum feasible reductions
in particulates (PM), carbon monoxide (C0), and toxic air contaminants from

. vehicular sources;

WHEREAS, section 43018(:) of the Health and'Safety Code provides that in
carrying out section 43018, the Board shall adopt standards and regulations

which will result in.the most cost-effective ccmbination of control measures

on all classes of motor vehicles and motor vehicle fuel, including but not
Timited to specification of vehicular fuel compesition;

WHEREAS, Health and Safety Code saction 43013 authorizes the Board to adept
and implement motor vehicle fuel specifications for the contrel of air
contaminants and sourcas of air pollution which the Board has found to be
necessary, cost-effective, and technologically feasible to carry out the
purpeses of Division 26 of the Health and. Safety Code;

WHEREAS, following a public hearing on November 21-22, 1991, the Board
approved requlations for Phase 2 reformulated gaseline (Phase 2 RFG},
applicable to gasoline sold in California for use in motor vehicles
beginning March 1, 1996; these regulations include 2 comprenensive set of
specifications affecting eight different gasoline properties and are '
designad to ensure that in-use gascline is a significantly ¢leaner-burning
fuel;
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WHEREAS, the Phase 2 RFG requlations require that, for each of the eight
regulated properties, producers and importers meet either “flat" or, if
available, "averaging" limits when their gasoline is supplied from the
production or import facility, and require that gasoline at any point in the
- distribution system not exceed "cap® limits for the properties;

WHEREAS, in Resolution 91-54 approving the Phase 2 RFG regulations, the

. Board directed the Executive Offjcer to continue work on the development of

@ predictive model that csuld be used to certify a set of alternative ;
specifications that could be met to satisfy compliiance with the Phase 2 RFG
requirements,.and to schedule a future rulemaking hearing for the Board to
consider adoption of the predictive model;

WHEREAS, the staff has propcsad amendments to the Phase 2 RFS reguiations -
which would provide producers and importers of California gasoline the
option of using the “California Predictive Model” to establish alternative
Phase 2 RF& specifications that could be met in lieu of the spec¢ifications
set forth in the Phase 2 RFG regulations, and which would identify the
procedures and requirements for such use;

WHEREAS, the amendments proposed by the staff weuld also make a number of
other changes to the Phase 2 RFG regulations, including extending the dates
for compliance with the cap limits so that they apply starting :
April 15, 1996, to sales of gasoline from all facilities except for bulk
plants, retail outlets, or bulk purchaser-consumer facilities, and apply
throughout the distribution system starting June 1, 1996; a2llowing more
frequent switching between the flat and averaging limits; allowing producers
.and importers initially to report the estimated volume of gasoline in a .
batch subject to designated alternative limits; requiring California
refiners to comply with the Phase 2 RF§ producer limits when producing
gasoline that will be offered for sale at an out-of-state terminal where the
fuel is identified as gasoline suitable for sale in Catlifornia; and
.inserting an additicnal significant digit (to a tenth of a percent) for .all
references to the aromatic hydrecarben content values;

WHEREAS, the California Environmental Quality Act and Board regulatiens
require that an action not be adopted as proposad where it will have
significant adverse environmenta] impacts if feasible alternatives or
mitigation measures are available which would substantially reduce or aveid
such impacts; '

WHEREAS, the Board has considered the impact of the proposed amendments on
the economy of the state; o

WHEREAS, a public hearing and other administrative proceedings have been -
held in accordance with the provisions of Chapter 3.5 (commencing with
section 11340), Part 1, Division 3, Title 2 of the Government Code; and

WHEREAS, the Board finds that:
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The California Predictive Medel approved herein provides a

" technically sound means for determining the emissions

impacts of alternative gasoline formulations in comparisen

- to gasoline meeting the Phase 2 RFG specifications;

The regulatory-amendmentﬁ abproved herein allowing the use

_of the California Predictive Model will provide producars

and importers of California gasoline with additional
fiexibility and the opportunity to matimize production )
capabiiities, beifer address conditicns that may affect fuel
supply, and reduce the operating costs of complying with the
Phase 2 RFG regulations;

The amendments approved herein pertaining to the compIianté'
datas for the "cap” limits will help provide for a smoother

“transition to Phase 2 RFG and help ensure that there is a

continued adequate supply of gasoline in the state;

-rThe other amendments appraved herein will help gasoline

producers effectively manage refinery operations and reducz
burdens on small importers of gasoline;

 The modifications to the California Predictive Model

described in Attachment C hereto are necessary and
appropriate to improve and simplify the Model;

The modifications described in Attachment C pertaining to
limited extensions of the averaging period under the ,
averaging compliance cption are necessary and appropriate fo
afford additional flexibility in meeting the Phase 2 RF&

requirements during the initial period of implementation;

No alternative has been identified to the Board which would
be less costly than the amendments approved herein while
being equally or mare effective in achieving increments of
air quality improvement in a manner that ensures full’
compliance with the statutory mandates in seciions 43013 and
43018 of the Health and Safety Code; ) ,

While the Phase 2 RFG regulations approved herein are

- different from the reformulated gasoline regulatians

contained in the Federal Code of Regulations, the
requlations approved herein are authorized by state law;

The ARE has worked with the United States En?ironmenta]

Protection Agency and gasoline producers to effectively

streamline the enforcement requirements of the federal
reformulated gasoline regulaticns as they apply in
California, and, as a result, the federal regulations exempt
California producers from many of the federal enforcement
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requirements from March 1, 189 to January-l, 2000, as IOnQ
as certain criteria are met:; and

The amendments approved herein will not have any adverse
impact on the economy of the stats;

WHEREAS, the Board further finds that:

The amendments approved herein may result in a very small
increase in emissions during March 1 to June 1, 1996 due to
the extension of the cap limit compliance date for .
terminals, bulk plants, and service stations; hcowever, any -
such emission increases would be insignificant because no
changes are being made to the requirement that gasoline
leaving production and import facilities must meet the
Phase 2 RFG 1imits beginning Marzh 1, 1296; .

There is a possibility that the amendments approved hareain
may sometimes result in an increase in summertime CO
emissions in 1996 and subsequent years when the predictive
mode! is used because gasoline producers will no* be
required to demonstrata that thers will be no increasss in

2

The requirement in the Phase 2 RFG regulatiens that all
gasoline sold in the State contain a minimum of 1.8 percent
oxygen by weight during the wintertime months will minimiza
CO0 emissions during the times when carbon menoxide
concentrations are highest; '

All areas of California are projected to be in attainment
for the federal and state ambient air quality standards for
CO by 1995 except Las Angeles County; the requirement in the
Tederal reformulated gasoline regulations that all gasoline
sold in Los Angeles County and most of the rest of Southern

California contain a minimum of 2.0 percent oxygen by weight

In atl other respects the amendments approved herein will
not result in any significant adverse environmental impacts.

NOW, THEREFORE, BE IT RESQLYED that the Board hereby approves the amendments
to sections 2260, 2261, 2262.2, 2262.3, 2262.4, 2262.5, 2262.6, 2262.7,
2254, and 2270, and the adoption of sactions 2264.2 and 2285, in Title 13,
California Code of Regulations, as set forth in Attachment A hereto, and
approves the adoption of the "California Procedures for Evaluating
Alternative Specifications for Phase 2 Reformulated Gascline Using the
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california Predictive Model,” as set forth in Attachment B hersto, with the

_modifications described in Attachment C hereto.

BE IT FURTHER RESOLYED that the Board directs the Executive 0fficer to
incorporate into the approved regulations and jncorporated document the
modifications described in Attachment C hereto with such other conforming

- modifications as may be appropriate, and either to adopt the modified

regulations, amendmentis, and new_document“after'making them available to the “
public for a supplemental written comment period of 15 days, with such
additional modifications as-may be appropriate in light of supp lemental

' comments received, or to present the regulations, amendments, and documeni

to the Board for further consideration if he determines that this is -

warranted in light of supplemental written comments received.

BE 1T FURTHER RESOLVED that the Board dirscts the Executive Officer to

continue to work with the United Statss Eavironmental protection Agency and
with gasoline producers and marketars to ensure that the federal and ‘
California reformulatad gasoline regulations continue to be implemented in

_an integrated manner that avoids unnecessary burdens on the regulated-
~ public.. o o ' I ' :

T hereby certify that the above ..
is a true and correct copy ef
' Resclution 94-38, as adopted by~
the Air Resources Board. =

Zﬁf— iéz%;

Pat Hutchens, Board Secretary







‘Resolution 94-38

~ June 9, 1994

Identificaticn.bf Attachments to the Resetufion

stachment A: Proposed amendments to sections 2260, 2261, 2262.2, 2262.3,
o6 A 2262.5, 2262.6, 2262.7, 2264, and 2270, and adoption of sections

~ 2264.2 and 2263, in Title 13; California Code of Regulations, as set forih

in Appendix A to the Staff Report. - ;

Attachment B: The propuSéd ngalifornia Proéadures for Evaluating'i ‘
Alternative Specifications for Phase 2 Reformulated Gasoline Using the -
California Pradictive Model,* as set forth in Appendix B to the Stafi-

Report. -

Attachment C:  Staff's Suggested Changes to the Proposed Amendments to the

.California Reformulated Ga;oline.Reguiations,(distributed at the hearing on.
~June g, 19%4). S T SRR






. State of California
AIR RESOURCES BOARD

Staff's Suggested Changes to the Proposed Amendments
to the California Reformulated Gasoline Regulations

June 9, 1994

I. Phase 2 Reformulated.easoline Regulations

1. Limited Extensions of the 90-Day Offset Period Under the Averaging
_ Conpl Opt i

Existing Requirements. In the case of six of the eight Phase 2
reformulated gasoline (Phase 2 RFG) specifications, the regulations allow
producers or importers to use an averaging compliance option instead of
complying with the specified flat limits. The averaging limits for each of
the six properties are more stringent than the comparable f1lat Timits,
Under the averaging option, a producer or importer may assign differing
"designated alternative limits" (DALs) to different batches of gasoline
being suppiied from the production or import facility. Each batch of

gasoline must meet the DAL for the batch. In addition, a producer or

importer supplying a batch of gasoline with a DAL less stringent than the
averaging 1imit must within 90 days before or after supply from the same
facility sufficient quantities of gasoline subject to more stringent DALs to
fully offset the exceedances of the averaging limit, :

- Proposed Modification. The staff proposes a modification which would

~allow producers to extend the 90-day offset period in limited circumstances.

The producers would be allowed up to three extensions in 1996, and up to
three extensions in 1997. The maximum duration of each extension would be

.10 days, and the extensions could be taken consecutively. The extension

provision would sunset December 31, 1997, and thus no extensions couid start
on or after January 1, 1998. : :

Each extension would apply to the required time in which a batch or
batches of gasoline with DALs generating "debits” for a particular parameter
would have to be fully offset by a subsequent batch or batches of gasoline
with a more stringent DAL generating "credits" for that parameter. Each
extension would allow debits for a parameter to be offset up to 100 days
after shipment of the debit batch, rather than in no more than 90 days. The
extension would alsc apply to other debit batches for that parameter whose
90-day offset period expires during the extension period, although the
extension length for these batches would diminish as the fixed ending date
is approached. For example, a refiner may on January 1 produce a batch of
gasoline with a sulfur deficit, and on January 6 produce another batch with
a sulfur deficit. The' 90-day period for offsetting the January 1 batch ends
March 31. If a refiner extends the March 31 offset deadline 10 days to
April 10, April 10 would also become the new offset deadline for the January
& batch.



In order to extend an offset period beyond 90 days, a producer would
have to notify the ARB before 5:00 p.m. on the 90th day. The producer would
be required to identify an unforeseen event necessitating the extension. 1In
the notification, the producer would have to specify the DAL parameter(s)

and the date the extension would go into effect.

A single extension could apply to more than one DAL parameter if
(a) the additional fuel parameters are identified in the original
notification, (b} the need for an extension for the additiona] parameters is
shown to be attributable to the unforeseen event identified in the
notification, and (c) the additional parameters have a “debit" balance at

This modification would also apply to importers operating under the
averaging compliance option.

Rationale. The extension provisions are designed to provide additional
Tlexibility in meeting the Phase 2 RFG regulations during the early years of
implementation as producers gain more experience in blending gasoTine to
simultansously meet all of the Phase 2 RFG specifications. Khile they will
allow an extension of the offset period, they will not change the
requirement for full offsets for all DAL “"debit" batches,

Section Affected: new section 2264 .4,

2. U§g_gi_gn_ﬁnfg5§gmgnt Protocot with the California Predictive Model
Option -

Add a provision that allows- the use of enforcement protocols to vary
the notification requiremen@s pertaining to gasoline batches to be sold

provision allowing protocols regarding designated alternative limit
notifications. :

Sections Affected: adopt new 2265(a)(4) to read:

[Section 2265] (a)(4) The executive officer may enter into a
written protocol with any individual producer or importer for
the purposes of specifying how the requirements in section
(a)(2) shall be applied to the producer's or importer's
particular operations, as long as the executive officer
reasonably determines that application of the regulatory
requirements under the protocol is not less stringent or
enforceable than application of the express terms of section
(a)(2). Any such protocol shall include the producer's or
importer's agreement to be bound by the terms of the protocol.



3. Miscellaneous -

Make the following nonsubétantive editorial revision in the first
 sentence of section 2264.2(a)(1): S

(1) A producer of importer selling or supplying a final blend of
gasoline from its production or- import facility may elect pursuant to this
section 2264.2 to have the final.blend subject to the averaging compliance
‘option for one or more of the following properties: sulfur, benzene,
olefins. er aromatic hydrocarbons. eemterts TS0, or TbHO0.

II. California Procedures for Evaluating Aiternative Specifications for
Phase 2 Reformulated_Gaso]ine Using the.CaIifornia Predictive Model

1. Ej. : ! I . .[. : ! I . !l I . _E I.

To simplify the equations for the individual toxics, the statistical
‘analysis was redone to include only the statistically significant terms (at
a p-value = 0.06). The analysis was redone for both Tech class 3 and 4 and
all four toxics (benzene, 1,3-butadiene, acetaldehyde, and formaidehyde). :
“ As a result, a number of insignificant terms. in the individual equations =
were eliminated and the coefficients for the remaining terms were changed. -

Sections'Affected: VI.A., Table 12 (See Exhibit.l)

" . : . | S o T
" |§Qh claﬁs 5 7 . . , ) .

There are limited emissions data at low values of the 50 percent and
80 percent distillation temperatures. Consequently, the responses predicted
by the Tech class 4 hydrocarbon equation relative to low 750 and T90 values
indicate that there will be an increase in hydrocarbon emissions at low
values of the two distillation temperatures. These responses do not appear
to be supported by the data. Therefore, a linearization technique has been
employed to "flatten-out" the responses of T50 and T90.

Sections Affected: III.C., V.A.2. (See Exhibit 1)
3. Adjust the RYP*Oxvgen R in the Oxid f Nitrogen Equation f

There are limited emissions data at low values of the Reid vapor
pressure as a function of the oxygen content of the fuel. Consequently, the
responses predicted by the Tech class 4 oxides of nitrogen equation relative
to low RVP and oxygen values indicate that there will be an increase in
oxides of nitrogen emissions at low values of RVP and oxygen. These
responses do not appear to be supported by the data. Therefore, a :
linearization technique has been employed to "flatten-out" the responses of
RVP and oxygen. ‘

Sections Affected: III.C., IV.A.2. (See Exhibit 1)






Exhibit 1

Staff’s Proposed Modifications to the
o California Procedures for Alternative Specifications o _
for Phase 2 Reformulated Gasoline Using the California Predictive Model

 Note: This Exhibit contains only. those sections that include changes to the'qriginalljr

proposed text. The modifications to the originally proposed text are shown
' [ .to indicate additions and strikeeut to indicate deletions.







C. General Equations for Calculating Emissions by Pollutant and by
Technology Class '

The selected candidate specifications and set reference specifications are inserted
inta the predictive mode! equations to determine the predicted poliutant emissions
generated from each fuel formulation by Tech Class. The following is the general

- form of the equations used to calculate emissions of the candidate and reference

specifications for each pollutant and for each technology class.

N Yo = intercept + ¥ [(fuel éffec:ts coefficient) x (standardized fuel property)]

or , |
Yrech = Exp {intercept + ¥ [{fuel effects coefficient) X (standardiZed fuel property)]}
where | |

In is the natural loéar_i":hm.

Exp is the inverse of the natural fogarithm.

Vreey 15 the emission in grams or milligramé per mile of é particular pollutant

(NOx_,’ HC, benzene, 1,3-butadiene, f’ormaldehy'de,' and acetaldehyde) and for a
. particular technology class. (Note: Y techrer IS the emissions for the reference

. specifications and ¥ reehcanp IS the emissions for the candidate specifications.)

intercept represents the average vehicle effect for a particular Tech class and
a particular pollutant. The intercepts are provided in Table 11, Coefficients for
NOx -and HC Equations, and Table 12, Coefficients for Toxics Equations.

fuel effects coefficient represents the average fuel effects across ail vehicles
in the database for a particular Tech class and a particular pollutant. The fuel
effect is provided in Table 11, Coefficients for NOX and HC Equations, and
Table 12, Coefficients for Toxics.

standardized fuel pi'operty is deﬁned as:

standardized fuel property = ,
[(actual fuel property) - (mean fuel value}]

standard deviation of the value for the fuel property |

. actual fuel property represents the candidate or reference fuel property .
selected by the applicant in Table 7. Worksheet for Candidate and Reference
Specifications. : \

12



mean fuel value represents the average fuel values from all data that are
used in developing the California Predictive Madel. The mean and standard
deviation are provided in Table 10, Standardization of Fuel Properties-Mean
and Standard Deviation. '

standard deviation of the value for the f_uei property is the standard deviation
from al| data that are used in developing the California Predictive Modei.

13



IV: . .OXIDES NITROGEN (NOx) EXHAUST EMISSIONS CALCULATIONS

A. NOx Emlss:ons by Technology Class

The property values from the Table 7 worksheet are used to calculate NOx
emissions for the candldate and reference specifications.

1. - NOx Emissions for Tech 3

. The NOx emissions for the candidate (Y 1eh a.canp ) and reference (Y toch 3.reF )
specifications for Tech 3 are calculated as follows:

NOx emissions Tech 3 =¥ 1,5 =

Description - Equation
Lo Exp. o
~intercept g {-015597638 - o #
RVP - ,(.001571797) (RVP - 8.651419) +
L 0.580438 - o
-~ Sulfur RN (o] 01785987) (SULFUR - 193, 574245) =+
SR 130.374657 -
Aromatic HC - (0. 05428291) (AROM . 30.867805) +
| .491877
- Olefin © (0.02292342) (OLEF - 8.34672) +
, : 5.873768
_ Oxygen  (0.01439508) (OXY - 0.912512) +
‘ 1.248609
T50 (-0.01161378) (T50 - 211.338086) +
- 17.374327
TS0 (o} 00341764) (190 - 315.839826) +
| 25.694736 |
T50TS0 © (0.00857682) (T50 - 211.338086) (TS0 - 315.839826) +

17.374327 25.694736

16



AROTS0 (-0.0097818) (ARO - 30.967805) (T90 - 315.839826) }
9.491877 25.694736

where '

RVP, SULFUR, AROM, OLEF, OXYGEN, T50, and T90 are the value limits for
the candidate and reference specifications identified in the Table 7 worksheet.
2. NOx Emissions for Tech 4

The NOx emissions for the candidate (Y Tech 4.canp ) @nd reference (Y Tech 4.5e7 )

specifications for Tech 4 are caiculated as follows:

NOx emissions Tech 4 = Y tecna =

Description Equation
Exp
intercept {-0.58546115 _ . +
RVP (0.03005909) (RVP - 8.707348) +
: 0.52813
Sulfur (0.050086115) (SULFUR - 174.036113) +
137.356549
Aromatic HC (0.004154304) (AROM - 28.604568) +
. 7.848674
Olefin (0.025948698) (OLEF - 7.001772) . +
4.888003
Oxygen (0.011321599) (OXY - 1.266843) +
' 1.310604
T50 . (0.00195233) (T50 - 208.186678) +
18.149553
T90 (-0.00820391) (T90 - 311.36879) +

22.988439

L



ARQOXY

RVPOXY

OXYOXY

(-0.00579379) (AROM - 28. 604566) (OXY 1.266843)
7.848674 _ 1.310604

(0. 006283521) (RVP - 8. 707348) (OXY - 1. 266843)
0.52813 - 1.310604

(0.013486985) (OXY - 1.266843) (OXY - 1.266843) °

1.310804 ~ 1.310604

18



V. HYDROCARBONS (HC) EXHAUST EMISSIONS CALCULATIONS
A. HC Emissions by Technology Class

The property values from the Table 7 worksheet are used to calculate HC
emissions for the candidate and reference specifications.

‘_I. HC Emissions for Tech 3

‘The HC emissions for the candidate (¥ 1. 3. canp ) and reference (¥ roun aner )
- Specifications for Tech 3 are calculated as foilows:

HC emissions Tech 3 = Y Techa =

Description Equation
Exp
intercept {-0.79454695 +
RVP (0.004470126) (RVP - 8.651419) .
0.580438
Sulfur (0.001833575) (SULFUR - 193.574248) +
. 130.374657
Aromatic HC (-0.03844685) (AROM - 30,967805) +
. 9.491877
Olefin (-0.021 005186) (QLEF - 8.34672) +
: 5.873768 . '
Oxygen (-0.02735656) (OXY - 0.912512) : +
: ' 1.249609
T50 (0.010253527) (T50 - 211.338086) +
. 17.374327
TS0 - (0.017858355) (TS0 - 315,839826) +
' 25.694736

20



RVPTS0 (-O 01626671) (RVP 8.651419) (150.- 211.3380886)
0580438 .o 17. 374327

SULARO -(-o 04053717) (SULFUR - 193,574245) (ARONI 30.967805)  +
| 130374657 9.491877

AROTQQ (0.018225949) '(AROM ;_.30.967805).(T90 - 31 5.‘8398;@)’

9491877 = 25.694736

where

RVUP, SULFUR, AROM, OLEF, OXYGEN, T50, and TS0 are the value fimits for
the candidate and reference specifi catlons ldenti’r" edin the Table 7 worksheet

2. HC Emlssxons for Tech 4

- The HC emissions for the candldate (Y Tech 4.cAND ) and reference (y Tech 4REF )
'spec:f' cat:ons for Tech 4 are calculated as foilows

HC. emlssions Tech 4=Y s B

, - Descriotion B Egueﬁ_on ST
Exp
intercept {-1.18303868 ) “ +
RVP . (-0.00850444) (RVP - 8.707348) +
- 052813
Sulfur  (0.116803682) (SULFUR - 174.036113) +
o | © T 137.356549
Aromatic HC (0.001368326) (AROM - 28.604568) +
7848674
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Y

Olefin (-0.0068737) (OLEF - 7.001772) +

4.988003
Oxygen (-0.01035001) (OXY - 1.266843) +
1.310604
T50 (0.076436841) (T50 - 208.186678) +
18.149553
T90 (0.038947849) (TS0 - 311.36879) +
22.988439
AROARO (-0.01197286) (AROM - 28.604566) (AROM - 28.604566) +
7.848674 7.848674
AROT90 (0.012076013) (AROM - 28,604566) (TS0 - 311.36879)  +
- 7.848674 22.988439
OXYTS0 (0.015107193) (OXY - 1.266843) (TS0 - 311.36879) +
1.310604 22.688439 -
T507T50 (0.025807977)  (T50.- 208.186678) (T50 - 208.186678) +
18.149553 18.149553
T90TS0 (0.018209586)  (T90 - 311.36879) (T90 - 311.36879)
: 22.988439 22.988439

where
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VI.  POTENCY-WEIGHTED TOXICS (PWT) EXHAUST EMISSIONS _
' CALCULATIONS

A. Mass Emissions of Toxics by Technology Classa

The property values from the Table 7 workshest are used to caiculate mass
toxic emissions for the candidate and reference specifications.

1. Mass Em_issions for Tech 3

The mass emissions for each toxic for Tech 3 are calculated as follows:

a. Benzene mass emissions Tech 3 = Y techs =
Description Equation
Exp
intercept +

Sulfur THSULFUR - 193.574245)  +
: ) 130.374657
Aromatic HC (AROM - 30.967805) +
9.491877
Qlefin {0-0262828)OLEF—8.34672) —
. 5.873788
Oxygen | - U763 OXY - 0.812512) +
1.249609

ua) {0-07400874){F50—214-338085) -
47374327

= x=Ta) {-0-03666419}T80— 315 839826) —
25804736

25



J(BENZ - 1.365963) \

BENZ

: 0.444768

b.  13-Butadiene mass emissions Tech 3 = ¥ yens =
Description - Equation

Exp

intercept -~ {0-55265837 { +
R {00487 ALHRVE _8 654410} —— b
‘ £-580438
Sulfur-—o (0.4_2662%94%8%%%‘@'245) *
Arematic-HO———{0-0492247 74 AROM—30-067805) s

(OLEF - 8.34672)  +

_Oleﬁh _ A

[tV r-1.Y J-

“J"J 1= A |

T50 )
HEY(TO0 - 315.839826)

‘TS0

25.694736
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C. Formaldehyde mass emissions Tech 3 = Y Techa =
Description Equation
intercépt +
RVR +
Sulfur SULFUR - 193.574245)  +
130.374657
Aromatic HC (AROM - 30.967805) +
9.491877
Olefin- -{6:00492190}OLER 8 346701 +
Oxygen 32995 OXY - 0.912512) +
1.249609
159. {6-06301058)}150—211-338086) *
' 7374327
Fo6 ¢ 0.04248897-}@99—345%}
25804738 -

27



d.

Desi:rigtion '

Acetaldehyde mass emissions TeCh 3 = ¥ qeen3 =

Equation

o Aromatic.-HC

“intercept .
RAD
TYWw1 N
in nAAgg-rq':\rc! ) BT 4072 ET7ADAEN
\U.U_l' T I_\JU}\U\JL hord T d o v o | T T J

(AROM - 30.967605)

: S 9.491877
Dy afies o2
ST =
W=t O‘i').f-:“")\
_3“.‘ e I&.]
T50 {0-10 : )
17 37432E |
pEela £ 0.024,%9286-}{-1'—99-—345783-9826-}
where

1

RVP, SULFUR, AROM, OLEF, OXYGEN, T50, and TS0 are the value limits for
the candidate and reference specifications identified in the Table 7 worksheet.
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2. Mass Emissions for Tech 4

The mass emissions for each toxic for Tech 4 are calculated as follows:

a, Benzene mass emissions Tech 4 = Y techa =
Description Equation
Exp
intercept 207694733 {
RvP £6-62068083{0) 2H{RVP - 8.707348)
' 0.52813
Sulfur (SULFUR - 174.036113) -
137.356549
Aromatic HC [HAROM - 28 604566)
' 7.848674
Olefin SEYOLEF - 7.001772)
4.988003
Oxygen H(OXY - 1.266843)
- 1.310604
T50 HT50 - 208.186678)
) 18.149553
Fo0—
BENZ

{(BENZ - 1.092985) }

0.563303
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b, 1,3-Butadiene mass emissions Tech 4 =¥ ryn4 =

Description Equation

Exp

intercept

=1V i= 2
Tuwi

- Sulfur -
' ' 137.356549

)(AROM . 28.604566) - +
7.848674

Aromatic HC

Olefin .42697093) OLEF-7.001772) e

4
18.149553 :

T90

H(T90 - 311.3687€)
22.988439
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C. Formaldehyde mass emissions Tech 4 = Y Techa =

Description Equation

Exp
intercept {8:570543386 §
RVP {0-0003790
Sulfur ZYSULFUR - 174.036113)

137.356549

Aromatic HC (AROM - 28.604566)
- - 7.848674
Olefin— (0-015520074OLEE— 7.001772)
4.988003 |
Oxygen AHOXY - 1.266843)
| 1.310604

JBHT90 - 311.36879) 1
22.988439
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d

. Description

Acetaldehyde mass emissions Tech A=Y rins =

- Eguation
Exp
intercep.tj N {0.-30025158 |
RVP (005984844 (RVP - 8.707348)
- 0.52813
Suifur (0-003426 14} SULEUR 174036443}

~ Aromatic HC

437366549

% AROM - 28.604566)

7.848674
Olefin '{0.019201'15\(0!55:: '?.001772)'
 Oxygen §(OXY - 1.266843)
R "~ 1.310804
T50 - T50 - 208.186678)
18.149553
T90 (790 - 311.36879)
22.988439
35.#.!2 (0.95,19293&5}@5»%4@929859}
£-563303
where

RVP, SULFUR, AROM, OLEF, OXYGEN, T50, and T90 are the values for the
candidate and reference specifications in the Tabie 7 worksheet.
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2.98444988

0.55265837

2.06596608

(99348033

Pollutant

L

RPN\ | 000012084] <011048744| 002179558 / 0.00386954
Sulfur N 0.06702145 | 012662094 0.1862263']  0.04468183
Aromatic HC | Q11271704 | 0.04920477 -0.1265364 |  -0.14176068
Olefin 0.0362828 | 0.12457297 0.00492199 |  0.03247264
Oxygen 0.00070¢51 | 001861222 | 47601939 | 041153843
T50 0.0740087N| -0.04669652 |  0.06301058 |  0.10500375
T90 0.03686419 | \0.1898306 {  -0.04218807 |  -0.02459286
Benzene 0.13158634

Emission _

e Benzepe ) Butadiene V\Formaldehyde Acetaldehyde
kmt:rce;t 2.07694783 | -0.12216754 Q57054335 |  -0.30025158
RVP 0.0205809 | 0.0235653 o?)o\037903 0.05984811
Sulfur 044014755 |  0.05667505 -0.0470g751 0.00342614
Aromatic HC | /0.17375044 | -0.04969117 -0 074616\9Q -0.0799839
Olefin 002072724 | 0.13697093 0.01552007 ]\ 0.01920116
Oxygen 0.02074571 | 0.00190223 0.07852942 \9‘12257203_
50 004810616 | 0.05848708 | 0.00214242 0.1%Q79701
T9g” 0.00084762 |  0.08820685 0.08066587 |  0.06243205
enzene 0.14364029 0.0892988

&
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: ATTACHMENTA

THE AMENDMENTS TO THE REGULATIONS






~ APPENDIXIl

~ MODIFIED TEXT






PROPOSED REGULATION ORDER

NOTE: The text of the previously proposed amendmenté is shown below in
underline to indicate additions and strikesut to show deletions compared

to the regulations prior to initiation of this rulemaking. The :

supplemental modifications now proposed are shown in bold italics to show

additions and £14£hég to show deletions. :

The originally proposed regulatory action consisted of amendments to ‘
sections 2260, 2261, 2262.2, 2262.3, 2262.4, 2262.5, 2262.6, 2262.7, 2264
and 2270, and adoption of new sections 2264.2 and 2265, in Title 13,
California Code of Regulations. The supplemental modifications now.
proposed consist of additional amendments to sections 2260, 2261, 2264,
'2264.2 and 2265, and adoption of new section 2264.4. Only these sections
are shown below. Please refer to the Staff Report, release date

. April 22, 1994, for the remaining proposed amendments in this rulemaking. .

 The mod{fied text shown below includes several conforming modifications

‘drafted by the staff since th

e June 9, 1994 hearing. These conforming

 modifications are found in section 2260(a)(2) and (a)(12), section 2261(a),
section 2264(a), section 2264.2(a) and (b), and section 2265(a)(5). .+ .

Amend Tit]e'13, California Code of Regulations, section 2260, to read as
follows (the only supplemental modifications being proposed are editorial
corrections in section 2260(a)(2) and {a)(12)): |

Section 2260. Definitions

(a) For the purposes of this article, the following definitions apply:

(1) "Alternative gasoline formulation" means a blend of gasoline
meetihg all of the specifications identified in a certification issued by
the Executive 0fficer pursuant to the "California Test Procedures for
Evaluating Alternative Specificatidns for Gasoline", adopted September 18,
1992, which is incorporated herein by reference.

(2) " N 112 tion® it] t t ifi

1 ! t 11 ti t forth i tion 2262.2(c).
section 2262.3(c). section 2262.4(c). section 2262.6(c) or (f)(e). or

£2) (3) "ASTM" means the American Society of Testing and Materials.



€3} (4) "Bulk purchaser-consumer" means a person that purchases or
otherwise obtains gasoline in bulk and then dispenses it into the fuel
tanks or moter vehicles owned or operated by the person.

{5) 2Bulk“nlinL1JmQin§_in_intﬁtmﬁdlﬂiﬁ_giinlinﬁ_distributiop facility

€4} (6) "California gasoline" meansi

{A) gBasoline sold, intended for sale, or made available for sale as
a motor vehicle fuel in California:_and

{B) Gasoline that is produced in California. and that the producer

ffered for sale or supply at an

aseline produced in California and suitable for sale as a motor vehicle_
fuel in California, |

£6) (1) "Designated ‘alternative limit" means an alternative gasoline
specification 1imit, expressed in the nearest part per million by weight
for sulfur content, nearest hundreth hundredth percent by volume for
benzene content, nearest fenth percent by volume for aromatic hydrocarbon
content, nearest tenth percent for otefin content, and nearest degreé
Fahrenheit for T90 and T50, which is assigned by a producer or importer to
a final blend of California gasoline pursuant to section 2264.

€63 (8) "Ethanol" means ethyl alcohol which meets any additional
requirements for ethanol] or ethyl alcohol in Health and Safety Code
section 43830. '

73 (9) "Executive Officer" means the executive officer of the Air
Resources Board, or his or her designee,

€83 (10) "Final blend" means a distinct quantity of gasoline which is

introduced into Ccommerce in California without further alteration which
would tend to affect a regulated gasoline specification of the fuel.

€93 (11) "Final distribution facility" means the stationary gascline
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; except that a cargo tank truck is the final'disfribution
facility where the cargo tank truck is used to transport gasoline and
carries written documentation demonstrating that oxygenates, in quantities




that will bring the gasoline into compliance with sect1on 2262.5(a) and
“{c), will be or have been blended directiy into the cargo tank truck prior
to delivery of the gaso11ne from the cargo tank truck to the facility at
which the gasoline will be dispensed intoe motor veh1c1es
- (12) Mwmmmmmm&ummf
gasoline property. the compliance option set forth in section 2262. Z(b)
mwmwmmmmuuﬂfd)hm

- section 2262.7(b).

€18} (13) “Further process" means to'perfcrm any activity on gasoline,
including distillation, treating with hydrogen, or blending, for the
- purpose of bringing the gasoline into compliance with the standards in this
subarticle. ' R S | L
£13) (14) “Gasoline" means any fuel that ié commonly or commercially _
known, sold or represented as gasoline. ' '

{42} {16) "Import facility" means the fac111ty at which imported
California gasoline is first received in Ca11forn1a, 1nc1ud1ng, in the case
of gasoline imported by cargo tank and delivered directly to a facility for
dispensing gasoline into motor vehic1es, the cargo tank in which the
gasoline is imported.

£13) Llll "Importer” means any person who first accepts de11very in
California of imported California gasoline.

€¢14) (18) ‘"Motor veh1c1e“ has the same meaning as def1ned in section
415 of the Vehicle Code. , .

_ £16) (19) "Oxygenate" is any oxygen-containing, ashless, organic
compound, such as an alcohol or ether, which, when added to gasoline
increases the amount of oxygen in gasoline.




he neare gegree rahrenheit: maximum ). expre

Lh-e—mml—dﬂte.e_ﬂahne_nhm_ammm aromatic hydrocarbon content.
. (22) "EM a”E 'il]' ]- I o " .I[ E I

option for PM alternatijve

1! sJi Hile =102 QT _gasoline are j gne:

designated alternpative limits 1Lﬂ£°-0-tdﬂﬂ£e_w_11h__s_e_gtJ_gn_zzs_L

{23) mmwummciﬁcation that s
(24) Mﬂmﬂuﬁwﬁmsnecification that is

(25) n DY = = u o + .
ifi . ']. : “. . ].:u.; 0 ﬂ_,m“mmm-_ . . .
Eﬂ—ﬂlﬁtnﬂhle_ip_e_u_f_]m

€163 (26) (A) "Produce" means, except as otherwise provided in section
(a)(16){B) or (a)(16)(C), to convert liquid compounds which are not
gasoline into gasoline. When a person blends volumes of blendstocks which
are not gasoline with volumes of gasoline acquired from another person, and
the resulting blend is gasoline, the person conducting such blending has
produced only the portion of the blend which was not previously gasoline.
When a person blends gasoline with other volumes of gasoline, without the
addition of blendstocks which are not gasoline, the person does hot produce
gasoline.

(B) Where a person supplies gasoline to a refiner who agrees in
writing to further process the gasoline at the refiner's refinery and to be
treated as the producer of the gasoline, the refiner shall be deemed for
all purposes under this article to be the producer of the gasoline.

(C} Where a person blends oxygenates into gasoline which has already
been supplied from a gasoline production facility or import facility, and




does not a]ter the quality or quantity of the gaso11ne in any other way,
the person does not produce gasoline.

€173} (21) "producer" means any person who owns, leases, operates,
controls or supervises a California product1on facility.

{;8} {28) "Production facility" means a facility in California at

which gasoline is produced Upon request of a producer, the execut1ve

officer may designate, as part of the producer's production facility, a-
physically separate bulk storage facility which is owned and operatéd by
the producer and which is not used to store‘or distribute gasoline that is
not supplied from the production facility. :

¢193 (29) “Qualifying volume" means, for. each small refiner, the
volume of gasoline equal to the average of the three highest annual

production volumes of motor vehicile gasoline reported for the small

refiner‘s California refinery(ies) in the period 1987 through 1991,
inclusive, to the California Energy Commission as required by the Petroleum
Industry Information Report1ng Act of 1980 {Public Resources Code Sect1ons
25350 et seq.), deducting the volume of oxygenates in the gaso11ne
GEQQ'LQQJ -"Refiner" means any person who owns, leases, opefates,"

.contro]s or supervises a refinery.

¢21) (31) "Refinery" means a facility that produces liquid fuels by
distilling petroleum.

{22y (32) "small refiner" means any refiner who owns or operates a
refinery in California that:

(A) Has and at all times had since January 1, 1978, a crude oil
capacity of not more than 55,000 barrels per stream day;

(B) Has not been at any time since September 1, 1988, owned or
controlled by any refiner that at the same time owned or controlled
refineries in California with a total combined crude oil capacity of more
than 55,000 barrels per stream day; and

(C) Has not been at any time since September 1, 1988, owned or
controlled by any refiner that at the same time owned or controlled
refineries in the United States with a total combined crude oil capacity of
more than 137,500 barrels-per stream day. V

{23} (33) "Stream day" means 24 consecutive hours of actual operation -
of .a refinery. '



€24} (34) "Supply" means to provide or transfer a product to a
physically separate facility, vehicle, or transportation system.

NOTE: Authority cited: sections 39600, 39601, 43013, 43018, and 43101,
Health and Safety Code; and ] ss'n. v. i
i i ict, 14 cal.3d 411, 121 Cal.Rptr. 249 (1975).
Reference: sectiong 39000, 33001, 39002, 39003, 39010, 39500, 39515,
33616, 41511, 40000, 43016, 43018, and 43101, Health and Safety Codg; and

. V.
14 Cal.3d 411, 121 Cal.Rptr. 249 (1975).

Amend Title 13, California Code of Regulations, section 2261 to read as
follows (the only supplemental] modification being proposed consists of
nonsubstant jve reformatting of section 2261(a) to enhance clarity):

Section 2261. Applicability of Standards; Additional Standards

(2){1)(A) Unless otherwise-specifica]]y provided, the standards in
sections 2262.1(a), 2262.2(&), 2262.3(a), 2262.4(a), 2262.5(a) and (b),
2262.6(a) and 2262.7(a) shall apply te Califernia gaseline sold or supplied
~ ©A er after April 1; 1996, ard apply: ‘

LA} 1. starting April 15, 1996 to 311 sales, supplies. offers or
movements of California gasoline except for traggg;;jgngudjnggilx_

{ii] b. the delivery of gasoline from a bulk plant to a retai]
{B] 2. starting June 1, 1996 to all sales. supplies, offers or

movements of Ca]iforniﬂ_9ﬂi9JJﬂ24_1n9lud1nﬁ_ltﬁniistlﬂni_dltﬂsill_

(B) the The remaining standards and requirements contained in this

subarticle shall appiy to California
gasoline seld er supp44eq oceurring on or after March 1, 1996. -

) ' ] | |
2262.4(a), 2262.5(a) and (b). 2262.6(a) and_2262.7(a) shall _not apply te

iransactions directly invelving thE_IHQliﬂg_Qf_mQI&EL!ﬁhlslﬂi_jﬂLleiﬂEul_

-6~




(b) California gasoline sold or supplied on or after March 1, 1996; is

.also subject to section 2253.4 (Lead/Phosphorus in Gasoline), section 2254

(Manganese Additive Content), and section 2257 (Required Additives in
Gasoline). Célifornia gasoline that is supplied from a small refiner's
California refinery prior to March 1, 1998, and that qualifies for-
treatment under section 2272(a), shall alsoc be subject to section 2250

'(Degrée of Unsaturation of Gasoline) and section 2252 (Sulfur Content of

Gaso]1ne) :
(c) The standards contained in this subart1c1e shall not apply te &
sale, offer for sale, or supply of California gasoline to a refiner if: (1) .

V‘the-rgfiner further processes the gasoline at the refiner's refinery prior
~ to any subsequent sale, offer for sale, or supply of the gasoline, and (2)

in the case of standards applicable only to producers'br importers, the
refiner to whom the gasoline is sold or supplied is the producer of the
gasoline pursuant to section 2260(a)(16)(B).

{d) The prohibitions in sections 2262.2(b) and (c), 2262.3(b) and (c),

.2262.4(b) and (c), 2262.5(c), 2262.6(b), {c), (e) and (f), and 2262.7(b)

and (c) shall not apply to gasoline which a producer or importer
demonstrates was neither'produced nor imported by the producer or importer.

NOTE: Authority cited: sections 39600, 39601, 43013, 43018, and 43101,
Health and Safety Code; and Western 0il and ﬁa; Ass'n, v.

Pollution Control District, 14 Cal.3d 411, 121 Cal.Rptr. 248 (1975).
Reference: sections 39000, 39001, 39002, 39003, 39010, 39600, 39515,
39516, 41511, 43000, 43016, 43018, and 43101, Health and Safety Code; and

Western 0i1 and Gas Ass'n. v.

14 Cal.3d 411, 121 Cal.Rptr. 249 (1975).

L I S
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Amend Title 13, California Code of Regulations, section 2264 to read as
follows (the only supplemental modifications being proposed are editorial
corrections in section 2264(a)(1) and (a){3)):

Section 2264. Designated Alternative Limits

(a) Assignment of a designated alternative limit,

(1) A producer or importer that has elected to be subject to sections
2262.2(c), 2262.3(c), 2262.4(c), 2262.6(c), 2262.6{f](e), or 2262.7(c)
may assign a designated alternative Timit to a final blend of California
gasoline produced or imported by the producer or importer by satisfying the
notification requirements in this section (2). 1In no case shall a
designated alternative limit be less than the suifur, benzene, olefin or
aromatic hydrocarbon content, or TS0 or T50, of the final blend shown by
the sample and test conducted pursuant to section 2270. If a producer or
importer intends to assign designated alternative 1imits for more than one
gasoline specification to a given quantity of gasoline, the party shall
identify the same final blend for all designated alternative Timits for the
gasoline. '

(2) (A) The producer or importer shall notify the executive officer
of the estimated volume (in gallons), the designated alternative limit, the
blend identity, and the location of each final blend receiving a designated
alternative limit. This notification shall be received by the executive
officer before the start of physical transfer of the gasoline from the
production or import facility, and in no case less than 12 hours before the
producer or importer either completes physical transfer or commingles the
final blend. i i i

executive officer no later than 48 hours after completion of the physical
transfer of the final bjend from_Lhg_ncgdu;;ign_gc_imngnt_fggjlitv. If

nolificatjon of the revised vo

lume_ s not. £ ines by 1 y

(B) For each final blend receiving-d designated alternative 1imit
exceeding 0.80 percent by volume benzene content, 30 parts per miTlion by




weight sulfur content, 4.0 percent by volume olefin content, 22.0 percent
by volume aromatic hydrocarbon content, T90 of 290 degrees Fahrenheit, or
150 of 200 degrees Fahrenheit, the producer or importer shall notify the
executive officer of the date and time of the start of physical transfer

- from the production or jmport facility, within 24 hours after the start of
_ such physical transfer. For each final blend rece1v1ng a designated '
alternative limit less than 0.80 percent by volume benzene content, 30

- parts per million by weight sulfur content, 4.0 percent by volume olefin
content, 22.0 percent by volume aromatic hydrocarbon content, T90 of 290
degrees Fahrenheit, or T50 of 200 degrees Fahrenheit, the producer or
importer shall notify the executive officer of the date and time of the
completion of phys1ca1 transfer from the production or import facility,
within 24 hours after the complet1on of such physical transfer.

(3) If, through no intentional or negligent conduct, a producer or
importer cannot report within the time period specified in (a)(2) above,
the hrqducer or imperter may ‘notify the executive officer of the requ1red'
' data.és soon as reasonably poss1b1e and may prov1de a wr1tten exp?anat1on
of the cause of the de]ay in reporting. If, based on the wr1tten
“explanation and the surroundIng circumstances, the executive officer
determines that the cond1t1ons of this sect1on (a)(3) have been met, timely
notification shall be deemed to have occurred.

~ (4) The executive officer may enter into a wr1tten protocol with any
individual producer or importer for the purposes of specifying how the
reqnirements in section (a){2) shall be applied to the producer's or
importer's particular operations, as long as the executive officer
reasonably determines that application of the regulatory requirements under
the protocol is not less stringent or enforceable than application of the
express terms of section (a)(2). Any such protocol shall include the
producer's or importer's agreement to be bound by the terms of the
protocol. | A

(5) Whenever the final biend of a producer or importer includes
volumes of gasoline the party has produced or imported and volumes the
party has neither produced nor imported, the producer's or importer's
designated alternative limit shall be assigned and applied only to the

—



volume of gasoline the party has produced or imported. In such a case, the
producer or importer shall report to the executive officer in accordance
with section (a) both the volume of gasoline produced and imported by the
party, and the total volume of the final blend. The party shall also
additionally report the sulfur content, benzene content, olefin content,
aromatic hydrocarbon content, 790, and T50, as applicable, of the portion
of the final blend neither produced nor imported by the party, determined
as set forth in section 2270(b). ' :

(b) Additional prohibitions regarding gasoline to which a designated
alternative'iimit has been assigned. :

(1) No producer or importer shall sell, offer for sale, or supply
California gasoline in a final blend to which the producer or importer has
assigned a designated alternative 1imit exceeding 0.80 percent by volume
benzene content, 30 parts per million by weight sulfur content, 4.0 percent
by volume olefin content, 22,0 percent by volume aromatic hydrocarbon '
content, T90 of 290 degrees Fahrenheit, or T50 of 200 degrees Fahrenheit,
where the total volume of the Tinal blend sold, offered for sale, or
supplied exceeds the volume reported to the executive officer pursuant to
section (a).

(2) No producer or importer shall sell, offer for sale or supply
California gasoline in a final blend to which the producer or importer has

content, T90 of 290 degrees Fahrenheit, or T50 of 200 degrees Fahrenheit,
where the total volume of the final blend sdld, offered for sale, or
supplied is 1e§s than the volume reported to the executive officer pursuant
to section (a). .

(c) Offsetting excess sulfur. Within 90 days before or after the
start of physical transfer from a production or import facility of ahy
final blend of California gasoline to which a producer has assigned a
designated alternative 1imit for sulfur content exceeding 30 parts per
million, the producer or importer shal] compiete physical transfer from the
Same production or import facility of California gasoline in sufficient

-10-



guantity and with a designated alternative limit sufffcaently below 30
parts per million to offset the mass of sulfur in excess of a limit of 30
" parts per million.

(d) Offsetting excess benzene. Within 90 days before or after the
start of physical transfer from a product1on or import facility of .any

" final blend of California gasoline to which a producer has ass1gned a

designated alternative limit for benzene content exceeding 0.80 percent by--
vo]ume, the producer or importer shall ‘complete physical transfer from the
“'same product1on or import facility of talifornia gasoline in sufficient
quantity and with a designated alternative limit suff1c1ent1y below 0.80

- percent by volume to offset the volume of benzene in excess of a limit of
0.80 percent by volume.

/(e) Offsetting excess olefins. Within 90 days before or after the
start of physical transfer from a production or import facility of any
final b]end of California gasoline to which a producer has assigned a
des1gnated alternative 11m1t for olefin content exceeding 4.0 percent by
volume, the producer or 1mporter shall complete phys1ca1 transfer from the
same production or import facility of California gasoline in sufficient
quantity and with a designated alternative limit sufficiently below 4.0
percent by volume to offset the volume of olefins in excess of a limit of
4.0 percent by volume. _

(f) Offsetting T90. Within 90 days before or after the start of
phy51ca1 transfer from a production or import facility of any final blend
of California gasoline to which a producer has assigned a designated
alternative limit for T90 exceed1ng 290 degrees Fahrenheit, the producer or
importer shall complete physical transfer from the same production or
import facility of California gasoline in sufficient quantity and with a
designated a1ternat1ve limit sufficiently below 290 degrees Fahrenheit to
offset the- extent to which the gasoline exceeded a T90 of 290 degrees
Fahrenheit . _ :

(g) Offsetting T50. Within 90 days before or after the start of
physical transfer from a production or import facility of any final blend
of California gasoline to which a producer has assigned a designated '
alternative 1imit for T50 exceeding 200 degrees Fahrenheit, the producer or

-11-
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importer shalil complete physical transfer from the same production or
import facility of California gasoline in sufficient quantity and with a
designated alternative limit sufficiently below 200 degrees Fahrenheit to
offset the extent to which the gasoline exceeded a T50 of 200 degrees
Fahrenheit . | :

(h) Offsetting excess aromatic hydrocarbons. Within 80 days before or
after the start of physical transfer from a production or import facility
of any final blend of California gasoline to which a producer has assigned
a designated alternative Timit for aromatic hydrocarbon content exceeding
22.0 percent by volume, the producer or importer shall complete physical
transfer from the same production or import facility of California gasoline
in sufficient quantity and with a designated alternative limit sufficiently
below 22,0 percent by volume to offset the volume of aromatic hydrocarbons
in excess of a limit of 22.0 percent. ' |

{B) Ihe PM averaging 1ipit (if any) for olefin content shall replace

{C) The PM averaging limit (if_any) for sylfur content shall replace
any reference in this sectijon 2264 to 30 parts per milliopn by weight sulfur
content; .

(D) Ihe PM ing_limit. (if ) £ tic_hyd I tent
5h§11_£§pj§§§_§ny_:§£§:ence in this section 2764 to 22.0_percent bv volume
aromatic hydrocarbon content:

-12-



(E) Ihe PM averaging limit (if any) for 190 shall replace any
reference in this section 2264 to T90 of 290 degrees Fahrepheit: and
{F) Ihe PM averaging limit for T50 (if any) shall replace any

reference in this section 2264 to 150 of 200 degrees Fahrenheif.

NOTE: Authority cited: sections 39600, 39601, 43013, 43018, ‘and 43101, ¥

Health and Safety Code; and Hggignn_gll_gng_ﬁgg_aig_n& V.

Pollution Control District, 14 Cal.3d 411, 121 Cal.Rptr. 249 (1975).
Reference: sections 39000, 39001, 39002, 39003, 39010, 39500, 39515,
39516, 41511, 43000, 43016, 43018, and 43101, Health and Safety Code; and
Hg51g£ﬂ_Q11_nnd_ﬁg;_A§§_n* v. Orange County Air Pollution Control District,
14 Cal.3d 411, 121 Cal.Rptr. 249 (1975).

Adopt Title 13, California Code of Regulations, section 2264.2 to read as

“follows (the supplemental modifications make nonsubstantive editorial
'_ revisions in section 2264.2(a)(1), revise section 2264.2(a){2) and (b)(2)

to clarify that the provisions of section 2264(a)(3) and (4) apply to
elections made pursuant to section 2264.2, and revise section 2264. 2(b)(1)
to assure that it also applies to elections of the flat -1imit compliance

‘option by producers and importers who havé been using the pred1ct1ve mode 1

or an alternative gasoline formulation under section 2266):

ln_qg_c_qm_ans_e_mlh__s_e.cm_o.n_ZZMb.J_t.Lh.iﬁ a final blend at the facility

subject to the flat 1imit compliance option for that property, or (B)

-13-
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ﬁﬁm—immm_smgmmumn or supply a final blend

at the facjlity as_jLJﬂi_gltgzngLiyg,oasq11ne formulatijon, or (€) elects in_

accordance with section 2266(c) to sell or supply a final blend at the
facility as an alternative gasoline formylation.

(2) In order to elect to have a fina] blend subject to the averaging
QDIjSELiEE;j_ﬂﬁﬁﬂliﬂﬁ_ﬂﬂﬂnﬁtlia_ihgfDPOducer or importer shall notifv the

executive officer of sych election and of the information jdentified in_
-section 2264(a)(2)(A). within the time 1imits set forth in_sectjon

225413)12)15@ and subject to section 2264(a)(3) and (4).

_(_hl E] _I 3 E E] I ]| nl ]q I-

(1) i i ing & final blend of
gasoline mmmuummmwmmwmﬂé_
MMMMMMMMMM the
this section 2264.2(¢} (b)‘—m—ﬂﬂﬁ-ﬁﬂ-mu_he_mguj_w i
mmmmummﬂe_movision in section 2264(¢). (d).

(e)e (f). (). or (h). |

{2) In order to elect to have a final blgnd_§uhj§§1_1g_th§¥fjat limit

compliance option for a gasoli

notify the execytive officer of such election and of the blend jdentitv and

the location of the final b1enq;_uj1hjn_;hg_iimg_ijiig_ggt,forth in
-;g;tign_&ﬁﬁ&ig)i21£&l and subject to section 2264(a)(3) and (4).

ig-‘"-"'-"-"-"—ZZ51‘-~211?-L\aLiJ:JJ_r_e_sxz_e_c;_i;__1;_9__meﬂ_-mg_m.one‘rtw. all final blends

be sybject to the flat limit compliance option for that property until the

producer or imperter either (A)
I.o_h.ue_a_final blend at _the facility j

option for that property, or (R) elects in_accordance with section 2265(a)

gasoline formulation. or (C)_glﬂsii_jILjssgtdﬂnsijﬁth section 2266(c) to

sell or supplv a final blend at the faci]itv g8s_an alternative gasoline
Igrmulalign& :
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-

4) Qnsg_ﬁ_ﬂrgnusgr_su;_nmnQLLgL_his_mAdg_ﬁn‘glggllgn_undgcuthlg_

section 2264.2(b) with respect to a gasoline property of a final biend ai;ﬁ_

production or import facility, the producer or importer may pot use _any
DLﬁMlQuil¥_ﬂ§§lﬂﬂﬂd_dﬂilﬂﬂiiﬁd_ﬂliﬂrﬂit1VB 1imit for that property fo
provide offsets pursuyant to the applicable proyision 1n section 2264(c)..
(d). (e}, (£}, (g}, or (h) for any final blend sold or supplied from the
m - - L] - - -
. o _m 3_Ln_g1g;11Qns_InL_Eﬁunligtnallxg_gnsgllng_
compliance option or a PM flat limit compiiance option shall be mggg jn

NOIE: Authority cited: sections 39600. 39601, 43013, 43018 and 43101,
Health and Safety Code: and Western 0il and Gas Ass'n. v. Orange County.

1.3d 411. 121 Cal.Rptr. 249 (1975),

. Air Pollutien Control Dist t. 14 C
Reference: sections 39000, 39001. 39002, 39003, 39010, 33500..39515,

Western 0il and Gas Ass'n. v. Orange County Air Pollution Control
District, 14 Cal.3d 411. 121 Cal.Rptr, 249 (1975).

Adopt Title 13, California Code of Reguiations, section 2264.4, tb read as
follows (the supplemental modifications add this section):

Section 2264.4. Extensions of the 30-Day Offset Period Under the
Averaging or PM Averaging Compliance Options in 1996 and 1997

(a) Election of extension of a 90-day offset period. A producer or
importer may elect an extension of a 90-day offset period identlfred in
sections 2264(c) through 2264(h) by complying with this section. The
extension wiil apply to the 90-day period for offsetting exceedances
generated by final blends previously transferred from a production or
import facility. The extension will start on the day after the day by
which the producer or rmporter is otherwise required to fully offset the
exceedance.

(b) Limitations on extensions. A producer or importer may elect no
more than three extensions that start in 1996 and no more than three

-15-



extensions that start in 1997. No extension may start after December 31,
1997. None of the three extensions may exceed 10 days, but separate
extensions may run consecutively.

(c) Notice. In order to elect an extension of a 80-day offset period,
the producer or importer must provide notice which is received by the
executive officer no later than 5:00 p.m. on the day by which full offsets
would otherwise be required. The notice must include all of the following:

(1) The date the extension will go into effect;

(2) The length of the extension (nbt to exceed 10 days);

(3) The production facility or import facility at which the extension

will apply; _ _

(4) The primary fuel property and any additional fue] properties to

which the extension will apply;

(5) Identification of an unforeseen event necessitating the extension

for each of the fuel properties identified pursuant to section
(c)(4). |

(d) Effect of an extension. With respect to the primary gasoline
property specified by the producer or importer, the extension will
establish a new deadline for offsetting an exceedance of either the limit
for the property identified in section 2254(&) through 2264(h) or, if
applicable, the PM averaging limit for the property. The new deadline wil}]
also apply for that property to other fina} blends of gasoline, transferred
from the production or import facility, which previously had offset
deadlines during the extension period. The new deadline will also apply,
with respect to any additional properties identified in the producer or
importer's notice pursuant to section 2264.4(c), to final blends of
gasoline transferred from the production or import facility which have
offset deadlines at the”start of, or during, the extension period. 7

For example, on September 1, 1996, a producer starts Physical transfer
from. its production facility of a Fina] blend of California gasoline which
is subject to the averaging compliance option for sulfur and benzene
content, and which has a designated alternative limit for suifur content of
50 parts per million. On September 3, 1996, the producer starts physical
transfer from its production facility of a final blend of California
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14 Cal.3d 411, 121 Cal .Rptr. 249 (1975).

gasoline having designated alternative limits for sulfur content of 42
parts per million, and for benzene content of 1.10 percent by volume. The
producer provides timely and proper notice of its election to extend the
November 30, 1996 deadline for offsetting the excess sulfur content of the
September 1, 1996 final blend 10 days to December 10, 1996, with ‘the

extension also applying to benzene content. Under the election, the excess '

sulfur content of the September 1, 1996 final plend, and the excess sulfur:

.-and benzene content of the_September 3, 1996 blend, will have to be offset

by final blends physically transferred from the production facility no
later than December 10, 1996.

NOTE: Authority cited: sections 396&0, 39601, 43013, 43018, and 43101,
Health and Safety Code; and Western 0il and Gas Ass'n. v. Orange County Air

Pollution Control DRistrict, 14 Cal.3d 411, 121 Cal.Rptr. 249 (1975).
Reference: sections 39000, 39001, 39002, 39003, 33010, 39500, 39515,
39516, 41511, 43000, 43016, 43018, and 43101, Health and Safety Code; and

Adopt Title 13, California Code of Regulations, section 2265, to read

-~as follows (The supplemental modifications add section 2265(a)(4) and

(a){5). The addition of section 2265(a)(5) is a conforming medification
reflecting the intent that the procedures for notifications regarding
gasoline subject to PM alternative specifications will be equivalent to the
procedures for notifications regarding gasoline subject to the averaging

compliance option. Section 2265(a)(5) is essentially identical to section
2264(a)(3).):

the California Predictive Model
, Election t 1 ool final blend PM alt £
line £ lation. . _

{1) In order to sell or supply from jits production faci1it0 or import
facility a final biend of California gasoline as a PM_alternative gasoline
formulation subject to PM alternative specifications. a producer or

-17-



mwmmuhs_mm_mwh If _the PM

ﬂjlitﬂﬂhle_ine_uﬁmmgt the cr1ter1a 'For'—ip-p-r—QlﬂJJ.ﬂ_th.e_Er_e_dj_c_tj_\LL

utive officer of: (A)

m—ineﬁﬁnmwmuguum as a PM flat 1imit or a PM
ﬂMﬁ£QQiﬂ9_limit;_ind_Lﬁl_Lhﬂ_num§£1§a1,vaTues for percent change ip

gmlialgna_for oxides of n1troaen hvdrg_gLhgn54_ggg_pgjgngyzﬂglghigd_tgxig_
mu@mﬁumummﬁm“fcume officer
or import facility. apd in no case Muummmﬂm'
blend. |

0 | . ter | tified tI i i

_ i impe ility shali
h§_§ﬂhJ§£I_19_Ih£_iimﬂ_EM_ﬂliﬁrﬂﬂIIXE_ingcjf1cat1ons until the producer or
iwﬁﬁuﬁim&ml_ﬁmnv as a PM

andLg:_nxgcaging_sgmnllan;ggoot1ons. or (c1JahuuuLJngssgzdﬂmuuLxuih_
section 2266(c) to sell a final blend at that fag1lltx a8s an g]:gcngt]yg
gasoline formulatijon,

(4) The executive officer may enter into a written protocol with any
individual producer or importer for the purposes of Specifying how the
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requirements in section (a)(2) sha?! be applied to the producer's or
rmporter s particular operatrons, as long as the executive officer
reasonably determines that application of the regulatory requirements under
the protocol is not less stringent or enforceable than application of the
express terms of section (a)(2). Any such protocol shall include the

_producer’s or importer's agreement to be bound by the terms of the

protocol .
(5) If, through no intentional or negligent conduct, a producer or
importer cannot report within the time period specified in section (a)(2)

. above, the producer or importer may notify the executive officer of the
‘required data as soon as reasonably possible and may provide a written

exp]anatron of the cause of the delay in reporting. If, based on the

" written explanation and the surrounding circumstances, the executive’
~officer determines that the conditions of this section (a)(5) have been

met, timely notification shall be deemed to have occurred.
'MWMMMW
formulations.

(i} 1. the gasoline exceeds the applicable PM average 1imit. and

n_o_d.e.sJ_gn_aI_eﬁ_aJ_t.Grnatwe limit for the_munty_thb_eﬂl_e_s_t.abJJ.s.h.e.d_f_QL
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{B] b, Hhﬁ-te—ihﬁ—ie-ﬂsﬂﬂ.ed_aj_t_guwmiLfor the property

mmmmmwmﬂce is not fylly offset in
{i).
2) Hhmmummgmﬂ? or sunnlv a

to section 2262.2(p) and (c).

ﬁnd_LQlLJiﬁsiiﬂn_2252;5L514_§££t1on 2262,6(b). (c). {¢](d). and (1]

(e)._and section 2262.7(b) and (c).
{c) R‘ﬁ“ﬂm“i—‘mm_mlh_ﬂsmwmnﬂwm_
Lll A—Qm"ﬁuummy_m_ejmuﬂl or sunnlv from its

ia_gasoline as a PM

Jmngni_inglllix_nunaunnt to any provision in section 2264 (¢). (d). (g),_

)., (g). or (h).

{2} M—Wuummujwwj or supply from its
Mh—mmmgmumm“mmm_nrovisions in

section 2264 (¢), (d). (e). (f). (q). or (h).
3 1

p:ggug1jgn_g:_imngtl_tnsiliiy_ﬂ_Iiﬂﬂlgb1end of Caiifornia gasoline as a PM

- -20-
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offsets pursuant to section 2264 (c). (d). (e). (f). (g). or (h) for any

- sql t to the electi

._HQIEi..AﬂLthiI!.&ilﬁd;__igctions 39600, 39601, 43013, 43018, and 43101,

Ait_E2lluIiQﬂ_QQqL£Ql#QiiLCiE14_1i_ﬁﬂl;3d_5114“121_951.Rntr. 249 (1975).

Western Qil and Gas Ass'm. v. Orange County Air Pollution Control
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Cal‘ifornia Procedures for Evaluating Alternative Specifications for
| Phase 2 Reformulated Gasoline Using the
California Predictive Model

I.  INTRODUCTION
A.  Purpose and Applicability

1.  The predictive mode! prescribed in this document may be used fo
- evaluate gasoline specifications as alternatives to the gasoline
specifications set forth in Title 13, California Code of Regulations -
(13 CCR), sections 2262.1 through 2262.7. '

This pfocedure:
. prescribes the range of spebi'ﬁcations that may be utilized to

select a set of candidate Phase 2 RFG alternative gasoline
specifications for evaluation, _ . :

* defines the Phase 2 RFG reference specifications, :
+ prescribes the calculations to be used to predict the emissions
from the candidate specifications and the reference Phase 2 RFG
~ specifications, .
+  prescribes the calculations to be used to compare the emissions

resulting from the candidate specifications to the reference
Phase 2 RFG specifications, _

. “establishes the requirements for the demonstration and approval
of the candidate specifications as an aiternative Phase 2 RFG
formulation, and -

. establishes the notification requirements.

2. Gasoline properties for which alternative gasoline specifications may be
set by this procedure include all eight Phase 2 RFG properties, except
Reid vapor pressure (RVP). . :

3. The Phase 2 RFG specifications, established in 13 CCR, section
2262.1 through 2262.7, are shown in Table 1. -



Table 1

Properties and Specifications for Phase 2 Reformulated Gasoline

—_———— -  — —
Fuel Property Units Flat Averaging Cap
Limit Limit Limit
Reid vapor pressure (RVP) psi, max, 7.00! none 7.00
Sulfur (SUL) ppmw, 40 30 80
Benzene (BENZ) vol.%, max. 1.00 0.80 1.20
[ Aromatic HC (AROM) vol.%, max. | 250 22.0 30.0
Olefin (OLEF) vol.%, max. 6.0 4.0 10
Oxygen (OXY) wt. % 1.8 (min) none 1.8(min)*
2.2 (max) 2.7(max)
Temperature at 50% distilled (T50) | deg. F, 210 200 220
Temperature at 90% distilied (T90) deg. F, ___§06 290 330
! Applicable during the summer months identified in 13 CCR, sections 2262.1 (a) and (b).
2 Applicable during the winter months identiﬂe? in 13 CCR, section 2262.5 (a).
4. The pollutant emissions addressed by these procedures and the units of

measurement are shown in Table 2.

Table 2

Predictive Model Pollutants and Units of Measurement

["Pollutant Emissions ~ |units J
Oxides of nitrogen (NOx)__-F_- AEWmFF _"
Hydrocarbons (HC) gm/mile

l_ Potency-weighted Toxics (PWT) mg/mile

. - —_— —

——

B. Synopsis of Procedure

The predictive model is used to compare the exhaust emissions predicted for
specifications (reference specifications) to the

gasoline meeting the Phase 2 RFG
exhaust emissions predicted for gasoline
specifications (candidate specifications).

meeting the alternative g

asoline




The predictive model is made up of several sub-models. The sub-models are
equations which relate gasoline specifications for certain properties o the exhaust
emissions that result when the gasoline is burned in a motor vehicle. The gasoline

_properties included in the model are those properties that are regulated by the
California Phase 2 RFG regulations (See Table 1).

Twelve separate sub-models have been developed for six pollutants (NOx, HC,

benzene, 1,3-butadiene, formaldehyde; and-acetaldehyde) and two sub-models, per
poliutant, for each vehicle emissions technology “Tech” class (Tech 3 and Tech 4).
The predicted emissions for each Tech class are adjusted using Tech class ‘
emission-weighting factors for NOx and HC. Toxic emissions (benzene,
1,3-butadiene, formaldehyde, and acetaldehyde) are adjusted using VMT (vehicle

‘miles traveled) weighting factors and a potency weighting factor.

The sub-models are used to predict the emissions from the Phase 2 RFG
specifications and the alternative specifications. The emissions are expressed in the
units identified in Table 2. If for each pollutant (NOx, HC, and potency-weighted

‘toxics), the percent change in emissions between the candidate specifications and

the reference Phase 2 RFG specifications; is equal to or less than 0.04%, then the: . :

- candidate specifications are deemed acceptable as equivalent to Phase 2 RFG. If
~ the percent change in emissions between the candidate specifications and the

reference Phase 2 RFG specifications; is equal to or greater than 0.05%, then the
candidate specifications are deemed unacceptable and may not be a substitute for

C. Definitions

1. Alternative gasoline formulation means a final blend of gasoline that
is subject to a set of alternative specifications deemed acceptable
“pursuant to the California Procedures for Evaluating Alternative
Specifications for Phase 2 Reformulated Gasoline Using the California
Predictive Model. )

2. Alternative specifications means the specifications for the following
gasoline properties, as determined in accordance with 13 CCR,
section 2263: : '

« maximum Reid vapor pressure, expressed in the nearest
hundredth of a pound per square inch;

« maximum sulfur content, expressed in the nearest parts per
million by weight;

« maximum benzene content, expressed in the nearest hundredth
of a percent by volume;



10.

11.

12.

¢ maximum olefin content, expressed in the nearest tenth of g
percent by volume; : :

¢+ minimum and maximum Oxygen content, expressed in the nearest
tenth of a percent by weight;

¢+ maximum T50, expressed in the nearest degree Fahrenheit;

maximum T90, expressed in the nearest degree Fahrenheit: and

¢ maximum aromatic hydrocarbon content, expressed in the

- —nearest tenth of a percent by volume.

*

Applicant means the party seeking approval of alternative gasoline
specifications and responsibie for the demonstration described herein.

Aromatic hydrocarbon content (Aromatic HC, AROM) means the
amount of aromatic hydrocarbons in the fuel expressed to the nearest
tenth of a percent by volume in accordance with 13 CCR, section
2263. ‘ :

ASTM meané the American Society of Testing and Materials.

Averag'ing'Limit means a limit for a fuel property that must be
achieved in accordance with 13 CCR, sections 2264.

Benzene content (BENZ) means the amount of benzene contained in
the fuel expressed to the nearest hundredth of a percent by volume in
accordance with 13 CCR, section 2263.

Candidaté fuel or candidate specifications means the fuel or set of
specifications which are being evaluated for its emission performance
using these procedures, "

Cap limit means a limit that applies to all California gasoline
throughout the gasoline distribution system, in accordance with 13
CCR, sections 2262.1 (a), 2262.2 (a), 2262.3 (1), 2262.4 (a), 2262.5
(a) and (b), 2262.6 (a), and 2262.7 (a).

EMFAC/BURDEN 7F means the motor vehicle emission inventory and
emissions calculation system maintained by the ARB.

Executive Officer means the executive officer of the Air Resources
Board, or his or her designee.

Flat limit means a single limit for a fuel property that applies to all
California gasoline sold or supplied from a California production facility

.or import facility.
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-13.

14,

15.

. 16.

18,

19.

20.

21.

e

Intercept means the average vehicle effect for a particular Tech class
and a particular pollutant. The intercept represents the average
emissions across vehicles in the Tech class, for a fuel with properties
equal to the average values of all fuels in the data base for that Tech
class.

Olefin content (OLEF) means the amount of olefins in the fuel

- expressed-in the nearest tenth of a percent by volume.in accordance -

with 13 CCR, section 2263.

" Oxygen content (OXY) means the amount of oxygen contaihed inthe

fuel expressed in the nearest tenth of a percent by weight in
accordance with 13 CCR, section 2263. '

%

Phase 2 reformulated gasoline (Phase 2 RFG) means gasol‘ine' -
- meeting the fiat or averaging limits Qf the Phase 2 RFG regulations.

" Potency-weighted toxics (PWT) means the mass exhaust emissions
- of benzene, 1,3-butadiene, formaldehyde, and acetaldehyde multiplied -

by the relative potency with respect to 1,3-butadiene. -

Predictive model means a set of equations that relate the properties |
of a particular gasoline formulation to the predicted emissions that
result when that gasoline is combusted in @ motor vehicle engine.

Reference fuel or reference specification means a gasoline meeting
the flat or average specifications ef-the f§i’Phase 2 RFG.

Reid vapor pressure (RVP) means the vapor pressure of the fuel
expressed in the nearest hundredth of a pound per square inch in
accordance with 13 CCR, section 2263.

Sulfur content (SUL) means the amount of sulfur contained in the
fuel expressed in the nearest part per million in accordance with
13 CCR, section 2263.

Technology class (Tech 3, Tech 4) means a classification of vehicles
by model year based on what technology is used to control gasoline
exhaust emissions.

50% distillation temperature (T50) ‘mean's the temperature at which
50% of the fuel evaporates expressed in the nearest degree
Fahrenheit in accordance with 13 CCR, section 2263.



23 24, 90%'distiilation temperature (T90) means the temperature at which
90% of the fuel evaporates expressed in the nearest degree
Fahrenheit in accordance with 13 CCR, section 2263.

24 25. Toxic air contaminants means exhaust emissions of benzene,
1,3-butadiene, formaldehyde, and acetfaldehyde.



VEHICLE TECHNbLOGY CLASS AND WEIGHTING FACTORS
Vehicle Téchnology Classes

For the purpose of these procedures, sub-models have been developed for two
categories of light-duty vehicles (passenger cars and light-duty trucks) using '
the vehicle mode! year as an indicator of the type of emission controls used.
Table 3 shows the two vehicle categories. — '

Table 3
Vehicle Categories

‘ Technology Class I Model Year. | Emission Controls . ‘l '_ |

- . ———————
| Tech 3 1 1981-1985 older closed-loop three-way catalyst - l

B.

C.

I' Tech 4 ' 1986-1 995 closed-loop three-way catalyst " |

Emission-weighting _Factors

Emission-weighting factors are used to weight the relative contribution of the
model-predicted NOx and HC emissions in each Technology class. These

~ weightings represent the average fractional contribution that vehicles in the
- particular Tech class make 1o the total on-road motor vehicle emissions of a

particular pollutant from gasoline-fueled light duty vehicles in the years 1996,
2000, and 2005. These values were calculated using the information in
EMFAC/BURDEN 7F. The emission-weighting factors (EWF) are shown in
Table 4 and are used in the evaluation of NOXx and HC emissions.

- Table 4
Emission-weighting Factors

Poliutant Tech 3 Tech 4
|________l—————|—————|____________.___————-

- NOx 0.174 0.826
HC 0.198 0.802

VMT Weighting Factors

Vehicie miles traveled (VMT) weighting factors are used to weight the relative
contribution of the model-predicted toxic air contaminant emssions in each technology
class. These weightings represent the average fractional contribution to VMT that
vehicles in the particular Tech class make to the total VMT from vehicles in all
technology classes used in the model. The values were calculated by identifying the .



VMT fraction(s) for Tech class 3 and 4 vehicles for 1996, 2000, and 2005, summing
these values by Tech class, and calculating the arithmetic average. The VMT data
were obtained from EMFAC/BURDEN 7F. The VMT weighting factors (VMTWFs) are
shown in Table 5 and are used in the evaluation of toxic air contaminants.

Table 5

‘Vehicle Miles Traveled Weightin_g Factors (VMTWFs)

[Poliutant [Tech3 — TTech4 |

W[Wm
1,3-Butadiene 0.089 0.911
Formaldehyde 0.089 0.911
Acetaldehyde 0.089 o 0.911




GENERAL EQUA:TIONS FOR CALCULATING PERCENT CHANGE IN
EMISSIONS o

Summary and Explanation

. The applicant will select a candidate specification for each property, and o

“will identify whether the specification represents a flat limit or an

. averaging limit. The Phase 2 RFG reference specification is identified,
for each property, using the compliance option selected for the

" corresponding candidate specification. (See l.B.)

+°  The selected candidate specifications and the comparable Phase 2 RFG

reference specifications are inserted into the predictive model equations
to determine the predicted candidate and reference emissions by Tech |
Class. (See IlI.C.) ' '

+  For NOx and HC, the ratio of the predicted emissions for the candidate
. specifications to the predicted emissions for the reference specifications

is emissions weighted according to the relative contribution of each-
technology class. These emissions-weighted ratios are summed,
reduced by 1, and multiplied by 100 to represent the percent change in
emissions. The resulting values represent the percent change in NOx.
or HC emissions between the candidate specifications and reference '
specifications. (See lIL.D.) | '

. For toxic air contaminants, the predicted emissions for the candidate
specifications (for each pollutant and each Tech Class) are VMT
weighted and potency-weighted. The VMT/potency-weighted sums for
the candidate specifications are divided by the VMT/potency-weighted
sums for the reference specifications. This ratio is reduced by 1 and
then multiplied by 100. The resulting value represents the percent
change in potency-weighted toxic emission between the candidate |
specifications and reference specifications: (See 1i.D.)

Selection by Applicant of Candidate and Reference Specifications

The applicant shall select a candidate specification and for each property shall
identify whether the specification represents a flat limit or an averaging limit.
The Phase 2 RFG reference specifications are identified using, for each
property, the compliance option selected for the corresponding candidate
specification. Table 7 provides an optional worksheet to assist the applicant in
selecting the candidate and reference specifications.



Identify the value of the candidate specifications for each fuel property
and insert the values into Table 7. The candidate specifications may
have any value for sulfur, benzene, aromatic hydrocarbons, olefins,
exygen, T50, and T90 as long as each specification is less than or
equal to the limits shown in Table 1. TH&E

. The RVP value for the
Teierence-and candidate. specifications is always 7.00. The appropriate
values for oxygen content are shown in Table 6.

Table 6
Candidate and Reference Specifications for Oxygen
Oxygen Content for Number of Values to be Used in
Candidate Fuel Reference vs Comparison in Equations
- Candidate
minimum maximum Comparisons | candidate Reference
Required

< 22 1 20 X
minimum
g > 2.2 2 -
maximum 2.0
minimum 2.0
<18 _ Z 123 9 maximum

: minimum 2.0
>22 >22
2 maximum 2.0
2. Identify for each specification for a property other than RVP and oxygen
if What e compliance option will represent a fiat limit of an

aging élimit.

Identify the reference specifications based on the cdmpliancé options
selected in step 2. Circle the appropriate flat or average limit for the .
reference fuel in Table 7. The circled values are the reference

-
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 specifications which will be used in the predictive model.
Write in the appropriate reference specifications for oxygen content
" pased on the information in Table 6. ' o

: Example: :

If you elect to meet a sulfur limit of 20 for the candidate fuel and elect to
comply with a flat limit, the reference fuel sulfur limit would be 40. '
However -if you elect to meet-a suffur limit of 20 on average, the
“reference fuel sulfur limit would be 30. '

11



. Table 7
Optional Worksheet for Candidate and Reference Fuel Specifications

Candidate Compliance | Reference Fuel:
Property | Fuel': Option: Phase 2 RFG Specifications
Specifications | Flat or
: Average (Circle Option Chosen)
& Flat Average
RVP? 7.08 Flat 7.04 None
Sulfur 40 30
Benzene 1.00 0.80
Aromatic . | 25.0 22.0
Olefin ' 6.0 4.0
Oxygen® (min ‘ min
v ) Flat-Range (min) None
{max) (max)
T50 210 200
T90 . 300 290

The fuel property value must be ess-than WithiBtor equal

Ll the cap limit.
The candidate fuel RVP values-should-be-reportad-as B diiay .0 ; .
below 7.0- Sven-i-measurad-valueis

If the oxygen content range for the candidate fuel is > 1.8 and < 2.2, the candidate fuel and
reference fuel oxygen value used in the predictive model equation is 2.0. For all other cases,

see Table 6, Candidate and Reference Specifications for Oxygen.

12



C. General Equatior;s for Calcdlating Emissions by Pollutant and by
- Technology Class

The ‘selected candidate specifications and set reference specifications are inserted
into the predictive model equations to determine the predicted pollutant emissions
generated from each fuel formulation by Tech Class. The following is the general
form of the equations used to calculate emissions of the candidate and reference
specifications for each poliutant and for each technology class.

In Y., = intercept + ¥ [(fuel effects coefficient) x (standardized fuel property)]
or . |
yTe,;'h = Exp {intercept + T [(fuel effects coefficient) x (standardized fuel ‘property)]}
where | |
- In is the natural logarithm.
'Exp is the inverse of the natural logarithm.
Y1ecn IS the emission in grams or milligrams per mile of a particular pollutant
(NOx, HC, benzene, 1,3-butadiene, formaldehyde, and acetaldehyde) and for a
particular technology class. (Note: Y yeenrer is the emissions for the reference
specifications and ¥ reen.canp iS the emissions for the candidate specifications.)
intercept represents the average vehicle effect for a particular Tech class and

a particular pollutant. The intercepts are provided in Table 11, Coefficients for
NOx and HC Equations, and Table 12, Coefficients for Toxics Eguations.

fuel effects coefficient represents the average fuel effects across all vehicles
particular Tech class and a particular pollutant. The fuel.
> is provided in Table 11, Coefficients for NOx and HC

e 12, Coefficients for Toxics. ‘

standardized fuel property is defined as:

standardized fuel property =

[(actual fuel property) — (mean fuel vaiue)j

standard deviation of the value for the fuel property

actual fuel property represents the candidate or reference fuel property
selected by the applicant in Table 7, Worksheet for Candidate and Reference
Specifications. '

13



mean fuel value represents the average fuel values from all data that are
used in developing the California Predictive Mode!. The mean and standard

deviation are provided in Table 10, Standardization of Fuel Properties-Mean
and Standard Deviation,

standard deviation of the value for the fuel property is the standard deviation
from al! data that are used in developing the California Predictive Model.

D. General Equations for Calculating Percent Change of Emissions Between
Candidate and Reference Specifications

: he ratio of the predicted
emissions f andidate specifications to the predicted emissions from reference

specifications is multiplied by the technology class emission-weighting factors for NOx
andHC’ af= Wi ata LYot Iy 1 H b .

These weighted ratios are summed. The sum is reduced
to give the percent change in emission for a-partisular NI

The following is the general form of the equations used to calcdlate percent change
in emissions between the candidate and reference specifications relative to the
reference specifications for each pollutant. '

% Change in NOx and HC Emissions:

%CE = change in emissions =

YrECHs-cAnD

(EWF,,) | + | ZEemsomompe [ 41 100

TECH3-REF YrecHs-rer

where

Ytech 3 @8Nd Yy, 4 are the pollutant emissions in grams per mile of a particuiar
pollutant and particular Tech class

14



where

Yrecn 3 AN Yroen 4 @re the pollutant emissions in grams per mile of a particular
- pollutant and particular Tech class : :

Y eencanp IS the emissions for the candidate specifications
Y recnrer IS the emissions for the reference specifications

-~ EWF,, and EWF, are the technoi'ogy class 3 and technology class 4 weighting
factor for the particular pollutant g.- The Vehicle Technology Class Weighting
Factors are provided in Table 4. ‘

% Change in Potency-weighted Toxic (PWT) Emission:

Step 1. Calculation of VMT and potency-weighted emissions for candidate and
' reference specifications : : e

Gk PM_CAND = change-in PWT emissions forlcandidate specifications =

| X [([(y;!'ECI-Bq-CANDI) X (VM‘TWF:&)] * [(yﬁcmq-cAND) X (VMTWF, )])x -(PWFG)] | . |

GE pprrer = ShaRge-in PWT emissions for reference specifications =

) [( [Vrectisg-rer) X (VMTWE,)] + [ recrag-ree) X (VMTWF, )])X (PWFq)]

where

(Vrech 3q ) @ND (Yrecn 4q) Are.the emissions in milligrams per mile for each toxic
air contaminant for Tech class 3 or 4.

Y tecncanp IS the emissions for the candidate specifications
¥ tecnrer IS the emissions for the reference specifications

VMTWF, and VMTWF, are the VMT weighting factors for Tech class 3 and
Tech class 4 vehicles, respectively. These values are shown in Table 5.

PWF_ is the potency-weighting factor for each toxic air contaminant q provided |
in Table 8. .

15



Step 2. Calculation of percent change in potency-weighted toxic (PWT)
emissions.

% CE v = percent change in the sum of the PWT emissions =

oy oo _, x (100)
"6EPWT-—REF
where

CEpprcanp IS the-change-in the sum of PWT emissions for candidate
specifications from Step 1 above. '

CEpwr.rer is the-shange in the sum of PWT emissions for reference
specifications from Step 1 above.

Table 8 -
Toxic Air Contaminant Potency-weighting Factors

F Pollutant Potehcy-weighting Factor
Benzene _|0.17

1,3-Butadiene 1

Formaldehyde 0.035

Acetaldehyde 0.016 r

- 16



IV. - OXIDES NITROGEN (NOx) EXHAUST EMISSIONS CALCULATIONS
A. NOx Emissions by Technology Class | |

" 'The property values from the Table 7 worksheet are used to calculate NOx
emissions for the candidate and reference specifications. | '

1. NOx Emissions for Tech 3

The NOx emissions for the candidate (¥ reen s.cann ) and reference (Y Tech 3_'REF )
specifications for Tech 3 are calculated as follows: ' ‘

NOx emissions Tech 3 =Y 7een 3 =

DeScri"gI tion Eguation
| .
ntercept . {-0.15507638 - B
RVP . (0016747074RVP 8651410} ] +
sulfur ' (0.01785987) (SULFUR - 193.574245) +
‘ ‘ 130,374657
Aromatic HC (0.05428291) (AROM - 30.967805) +
| 9.491877
~ Olefin (0.02292342) (OLEF - 8.34672) +
7 5.873768
Oxygen (0.01439508) (OXY - 0.912512) +
- 1.249609
T50 (-0.01161378) (T50 - 211.338086) S
17.374327 |
T90 : (0.00341764) (T90 - 315.839826) | +
' 25.694736
T50T90 (0.00857682) (T50 - 211.338086) (190 - 315.839826)

17.374327 . - 25.694736

17



AROT90 (-0.0097818) (ARO - 30.967805) (T90 - 315.839826) }
9.491877 25.694736

where
RVR, SULFUR, AROM, OLEF, OXYGEN, T50, and T90 are the value limits for
the candidate and reference Specifications identified in the Table 7 worksheet.

2. NOx Emissions for Tech 4
The NOx emissions for the candidate (Y 1., 4canp ) @nd reference (Y Tech a-rer )
specffications for Tech 4 are calculated as follows:

NOx emissions Tech 4 = Y Teehq =

Description Equation
Exp
intercept {-0.58546115 . +
RvP +
Sulfur (0.0500861 15) (SULFUR - 174.0361 13) +
' 137.356549
Aromatic HC (0.004154304) (AROM - 28.604566) +
7.848674
Olefin (0.025949698) (OLEF - 7.001772) +
4.988003
Oxygen (0.011321599) (OXY - 1.266843) +
1.310604 -
T50 ( 0.00195233) (T50 - 208.186678) +
18.149553
T90 (~0.00820391) (T80 - 311.36879) +
22.98843¢9

18



-

AROOXY (-0.00579379) (AROM - 28.604566) (QXY - 1.266843) .

7.848674 1.310604 -
- RVPOXY (6.006283521) | (RVP—8.707348) (OXY - 1.266843)  + -
| | 0-52813 1.310604
OXYOXY . ..(0.013486985) (OXY - 1.266843) (OXY - 1.266843) }
, 1.310604  1.310804

B. Percent Change in NOx Emissions

The percent change in NOXx emissions between the candidate specifications and the
reference specifications is calculated as follows:

suce- | | | Yreemsomo) g o |V recne-cand) y e, | -1] x 100
(YrecHs-rer) (VrecHa-rer)

19



where

Yrech s.canp @NG Yoo scanp are the NOx emissions for the ¢

andidate specifications in
grams per mile for Tech 3 and Tech 4, respectively.

A

Yrech 3.rer 8N Yroeh 4 e are the NOx emissi

ons for the reference specifications in
grams per mile for Tech 3 and Tech 4, res

pectively,

- NOx emissions for Tech 3 are calculated according to the equations in
section JV. A. 1. ‘
NOx emissions for Tech 4 are

1 calcuiated according to the equations in
section IV. A, 2. :

{

EWF; .o, and EWF anox are the emission-weighting factors for NOx as shown in
Tabie 4.
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V.  HYDROCARBONS (HC) EXHAUST EMISSIONS CALCULATIONS |
" A.  HC Emissions by Technology Class |

The property values from the Table 7 worksheet are used fo calculate HC
‘emissions for the cand;date and reference speciﬁcatlons :

1. HC Emlssmns for Tech 3

The HC emissions for the candidate (Y 1o s.canp ) @Nd reference (Y reen s I;!EF)
specifications for Tech 3 are ca]culated as follows:

HC emissions Tech 3=y tech 3 =

, Descngt;o _Eguatlo
intercept {-0.79454695 T
RV : +
sufur (0. 001933575) (SULFUR - 193.574245)  +
T 130.374657
Aromatic HC (-0.03844685) (AROM - 30.967805) +
| 9.491877
Olefin (-o 02100516) (OLEF - 8.34672) +
5.873768
Oxygen  (-0.02735656) (OXY - 0.912512) 4
1.249609
T50 (0.010253527) (T50 - 211.338086) +
o 17.374327 '
T90  (0.017858355) (190 - 315.839626) | ¥
25.694736 ‘
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RVPTS0  (0.04626674)(0i04 IRVP-—8.651410)(T50 - 211.338086) +

17.374327
SULARO (-0.040537“17) (SULFUR - 193.574245) (AROM - 30.967805) +
130.374657 © 9.491877

AROT90 (0.018225949) (AROM - 30.967805) (T90 - 315.839826) }
: 9.491877 ' 25.694736

where
RVR; SULFUR, AROM, OLEF, OXYGEN, T50, and T90 are the valye limits for
the candidate and reference specifications identified in the Table 7 worksheet.
2. HC Emissions for Tech 4

The HC emissions for the candidate (Y Tech 4.canp ) @nd reference Y toch arer )
specifications for Tech 4 are calculated as follows:

- HC emissions Tech 4 = Y Techa =

Description Equation
Exp
intercept {-1.18303868 +
RVP {-0:00850444)(RVP_8 707348y +
0:52843
Sulfur (0.116903682) (SULFUR - 174.036113) | +
' 137.356549
Aromatic HC (0.001368326) (AROM - 28.604566) +
7.848674
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Olefin

| | Oxygen

T50

T90

AROARO

- AROT90

OXYT90

. T50T50

T90T90

(-0. 0068737) (OLEE - 7. 001772)
4.988003

(-0.01035001) (OXY - 1.266843)
1.310604

(0.076436841) (T50 - 208. 186678)
18.149553

(0. 038947849) (T90 - 311. 36879)
22.988439

(-O 01197286) (AROM - 28.604566) (AROM - 28.604568)
7.848674 . 7.848674 '

(0. 012076013) (AROM - 28.604566) (TQO 311.36879)
7.848674 22 988439

(0.015107193) (OXY - 1.266843) (T90 - 311.36879)
1.310604 22.988439

(0.025807977) f (T50 - 208.186678) (150 - 208,186678)

18.149553 =~ 18.148353

(0.018209586)  (T90 - 311.36879) (T90 - 311.36879)

22.988439 22.988439
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B. Percent Change in HC Emissidns

The percent change in HC emissions between the candidate specifications and the
reference specifications.is calculated as follows: :

vucee| || Yoo gy | | Wromsowd) y pr, 4 | -1] x 100
o (Vrecms-rer) (¥ TECH4—REF). -

Yrech 3-canp 3N Yiech s.canp 8ré the HC emissions ;for the candidate spéciﬁcations in.
grams per mile for Tech 3 and Tech 4, respectively. '

where

. Yreeh sree AN Yrecn arer are the HC emissions for the reference speciﬁcatidhs in
~ -grams per mile for Tech 3 and _Tech 4, respectively. ' :

- HC emiSSions for Tech 3 are calculated according to the é’quat_ion_s in
- section V. A. 1, ' ST

' HC emissions for Tech 4 are calculated according to the equéfions in
- section V. A. 2. o o

EWF,,. and EWF . are the emission-Weighting factors for HC as s,how'n'in
Table 4. ' . .
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Vl.  POTENCY-WEIGHTED TOXICS (PWT) EXHAUST EMISSIONS
CALCULATIONS

A. Mass Emissions of Toxics by Technology Classa w

The property values from the Tabie 7 worksheet are used to calculate mass
toxic emissions for the candidate and reference specifications.

1. Mass Emissions for Tech 3

The mass emissions for each toxic for Tech 3 are calculated as follows:

a. Benzene mass emissions Tech 3 = Y Techa =
Description Equation
Exp
intercept +
RMP =
Sulfur (SULFUR - 193.574245) +
130.374657
. Aromatic HC ¢{AROM - 30.967805) +

9.491877

Olefin— {0-0262828}OLEF — 8.34572) -
] LR = 0 I &7 o

Oxygen . 00

B2HOXY - 0.912512) +
1.249609
+50 (0-87400874)(150--211.338086) .
374327
+80 ¢-0-03666419)(100---315.839806). .
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BENZ | .

5(BENZ - 1.365963) °
0.444768
b. . ~ 1,3-Butadiene mass emissions Tech 3 = y"mh 3 =
Description - Equation
intercept
R
 Sulfur—
Arommatio HO—— (004922477 )AROM—30.867805) <
Olefin JOLEF - 8,34672) =+
5873768 |
b*ygen {-6:64 9. 2) ‘ -
T50 (0-04669652)(F50—211-338086} -
T90 (T90 - 315.839826)

25.694736
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o Formaldehyde mass emissions Tech 3 =y Techs =

Description Equation
intercept +
RvP -
Sulfur B(SULFUR - 193.574245) +
130.374657
Aromatic HC (AROM - 30.967805) +
9.491877
: FART7ON -
@eﬁnm i d=Aar-y, -
Oxygen U11(OXY - 0.912512) +
1.249609
¥50 {6-06304058)(F50—211.338036) "
47.374327

¥90 fw%s%%%
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d.

| Description

intercept

Acetaldehyde mass emissions Tech 3 = ¥ 1o = ”

Equation

Aromatic HC

- 9.481877

(AROM - 30.967809)

" Olefin—
N Tar TIET

7264)OLEF—8.34672)

[in}
©
o
.
£

Oxygen (14452 ANOYY N Q12510
B s\lll ) \Unl T IUU\-J.‘_I'V]\VI\I N e b 1 e bt lb-]
" . [

T50 (0-10500375)(F50—241.338086)

LI A4 \Vl LR~ 44 a UVU\J’
J00 {0 HW}}
TN \ L -

where

RVP: SULFUR, AROM, OLEF, OXYGEN, T50, and T90 are the value limits for

the candidate and reference specifications identified in the Table 7 worksheet.
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2. Mass Emisé-ions for Tech 4

The mass emissions for each toxic for Tech 4 are calculated as follows:

a. Benzene mass emissions Tech 4 = Y Techa =
Description Equation
Exp
intercept
RVP
Sulfur {SULFUR - 174.036113)
137.356549
Aromatic HC 1J(AROM - 28 604566)
' - 7.848674
Olefin A5Y(OLEF - 7.001772)
4.988003
Oxygen HOXY - 1.266843)
1.310604
T50 HT50 - 208.186678)
18.149553
Joo-- {0-00084762)(T90-314.36870) =+
' 22088439
BENZ (0-14364020)(1 HBENZ - 1.092985)

0.563303
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b 1;3—Bu_tadiehe mass emissions Tech 4 =y .4 =

Desc_rigtion ' Eg'uation'- :

n Exp '
intercept
RVP——(0.0235663)RVR_8.707348)
078H(SULFUR - 174.036113)

- Sulfur
o . 137.356549 -

Aromatic HC 5J(AROM - 28.604566)

| | 7.848674
- Olefin H(OLEF - 7.001772)
o 49088003
T50 T50 - 208.186678)
18.149553
TO0 43(T90 - 311.36879)

22.988439
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c.

Formaldehyde mass emissions Tech4 =y ., =

Description Equation o

intercept +

RvVR -

Sulfur [2I(SULFUR - 174.036113)  +

137.356549
Aromatic HC H(AROM - 28 604566) +
_ 7.848674

Olefin {0-045652007OLEF —7.004772) —+
4-988003

Oxygen SO43OXY - 1 .266843) +

- 1.310604

F50- {6-00214242)(T50— 208 186578) —
48-149553

T90

22.988439
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d. Acetaldéhy&e mass emissions Tech 4 =y 14 =

Description * Equation

intercept *
- RVP +
Aromatic HC 8- .28, | £

| o 7.848674

o N o

Oxygen GOXY - 1266843 +

A 1.310604 o

T50 HJ(T50 - 208.186678) B

" 18.149553
. T90 (T90 - 311.36879) +
| 22.988439
~ where

RVPR; SULFUR, AROM, OLEF, OXYGEN T50, and T90 are the values for the
candidate and reference specifications in the Table 7 worksheet
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B. Percent Change |n Potency-weighted Toxic Emissions

1. Calculation of Percent VMT and Potency-weighted Emissions for
Candidate Specifications

CEpwr.canp =

[([ Voz-recus (VMTWE,) I+ [(Vaz-recrs (VM TWF,)] )x (PWF,, )] +
[([ (Vao-recks (VMTWF,) 1* [Vep-recs (VMTWF, ] )X G WFBD)] *

[([ Vror-recks (VMTWF, M+ [(Veor-recns (VM TWF,)] )X (PWF cop )] +

[([ (Vace-reces (VMTWF, M * [Vace-recns \VMTWF, )] )X (PWF, ACE)]

where
CE pur.cano is the-change-in PWT emissions for the candidate specifications.

Y sztecn IS the benzene emission for Tech 3 or Tech 4

Y eoaeen IS the 1,3-butadiene emission for Tech 3 or Tech 4
Y ror-tech is the formaidehyde emigsion for Tech 3 or Tech 4
Y aceeck is the acetaldehyde emission for Tech. 3 or Tech 4

VMTWF, and VMTWE, are the VMT weighting factors for Tech class 3 and
Tech class 4 vehicles, respectively. These values are shown in Table 5.

PWF,_ is the potency weighting factor for toxic pollutant q provided in Table 8.
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20 Calculation"of Percent VMT and Potenéy—weighfed Emissions for
Reference Specifications :

GEPWT—REF _ -

[([ Vaz-reom VM TWF,) |+ [(Yez-recm (VM TWF 4 )])X (PWF sz)] +
[( [Vap-recus (VM TWF,) ] +[(v éo-rscm)(VM TWF, )] )x (PWF BD)] +
[( [ Vror-recks (VMTWE, 3.) ] + [(Veor-recHs )(VM TWF,)] )x (PWFor )] +

([ rcrmVMTWE ) [ sce-recn (VMTWE )] (PWF )]

: whére _ - :
- ©E pwrrer is the change-in PWT emissions for the reference specifications.

Y aztecu 1S the benzene emission for Tech 3 or Tech 4

'Y specn 1S the 1,3-butadiene emission for Tech 3 or Tech 4
Y rorTech IS the formaldehyde emission for Tech 3 or Tech 4

Y ace.7ecn 1 the acetaldehyde emission for Tech 3 or Tech 4

VMTWEF, and VMTWF,, are the VMT weighting factors for Tech class 3 and
Tech class 4 vehicles, respectively. These values are shown in Table 5.

PWF, is the potency-weighting factor for toxic pollutant g provided in Table 8. -
3. Calculation of Percent Chahge in Emissions

% CE ., = percent change in potency-weighted toxic emissions

: o cE
%CE.. = | —WICAND 1 | x (100
. foLpur \:-GE :\ ( }

PWT-REF
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VI. DETERMINATION OF ACCEPTABILITY

If; for each pollutant (NOx, HC, and potency-weighted toxics), the percent change in
emissions between the candidate specifications and the reference Phase 2 RFG
specifications is equal to or less than 0.04%, then the ‘candidate specifications are
deemed acceptable as an alternative to Phase 2 RFG. The candidate specifications
must pass for all three categories -- NOx, HC, and PWT -- to be accepiable as an
alternative Phase 2 RFG formulation;

%CEyo, < 0.04%, and
%CE,; =< 0.04%, and
%CEpyr < 0.04%,

If the percent change in emission between the candidate specifications and the
reference Phase 2 RFG specifications is equal to or greater than 0.05%,
candidate specifications are deemed unacceptable and m
Phase 2 RFG.

If the candidate specifications are deemed acceptable, the property values and the
compliance options of the candidate specifications become the property values and
compliance options for the alternative gasoline formulation.
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. NOTIFICATION OF INTENT TO OFFER AN ALTERNATIVE-GASOLINE
FORMULATION N -

A producer or importer inténding to sell or supply an alternative gasoline formulation
of California gasoline from its production facility or import facility shall notify the -
executive officer in accprdance with 13 CCR, section 2265(a).

Table 9, Alternative Specifications for Phase-2 RFG Using the California 'Predict.ive' "

- Model Notification has been provided as an example of the minimum information
required. - ' : '
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Table 9
Alternative Specifications for Phase 2 RFG
Using California Predictive Model Notification

Name of Producer/Importer: Facility Location:

Name of Person Reporting: Telephone No.:
Date/Time of This Report: I.D. of 1st Batch with this Specification:

W All California gasoline transfered from this facility will meet the specifications listed below until the
next Alternative Specifications report to the ARB.
= Fuel properties that will be averaged will B repor,

Volume of Gasoline. Report” separately to the ARB.

i§ the "Designated Alternative Limit and

Fuel Candidate ‘Compliance - Reference Fuel:
Property: Fuel: Option: Phase 2 RFG Property Value
Fuel Property | Flat or Flat Average
’ Value Average
— e ]
RVP 7.00 Fiat 7.00 None 1
Sulfur 40 30
Benzene ' 1.00 ) 0.80
Aromatic HC 25.0 22.0
Olefin | | 6.0 4.0
(min.) (min.)
Oxygen’ : : Flat Range None
(max.) (max.) |
T50 : 210 200
T90 300 290
' if the oxygen content range for the candidate specification is > 1.8 and < 2.2, the candidate and
reference oxygen propemvalue used in the predictive model equation is 2.0. For all other cases, see
Table & in the Predictive Model Procedures, : 7
[ Poliutant’ Percent Change in Emissions?

Oxides of Nitrogen

" Hydrocarbons

" Potency-weighted Toxics

' 1f one or both o??en specifications are outside the 1.8-2.2 volume percent range, a %CE
© . must be reported for both the minimum and maximum specifications

G Please FAX this reports to the ARB at (916) 445.5745 -
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Table 10

- Standardization of Fuel Properties - Mean and Standard Deviation

‘ Fuel . Te
Property Mean Std. D'ev. | Mean Std. Dev. _
————————————
RVP 8.651419 | ~ 0.580438 8.707348 0.52813 -
Sulfur 193574245 | 130.374657 | 174.036113 | 137.356549
Aromatic HC' 30.967805 0491877 | 28.604566 |  7.848674
Olefin N 8.34672 5.873768 7.001772 14.988003
Oxygen 0.912512 1.249609 1.266843 1.310604 .
T50 211.338086 17.374327 | -208.186678 18.149553
T90 315830826 |  25.694736 311.36879 |  22.988439
Benzene 1365963 |  0.444768 1.092985 0.563303
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_ Table 11
Coefficients for NOx and HC Equations

Pollutant
Emission
Intercept -0.15597638 | -0.79454695 -0.58546115 | -1.18303888
RVP -0.01671797 |  0.004470126 | 0.03005909 -0.00850444
Sulfur 0.01785987 | 0.001933575 | 0.050086115 0.116903682
Aromatic HC 0.05428291 | -0.03844685 | 0.004154304 | 0.001368326
Olefin 0.02292342 | -0.02100516 | 0.025949698 | -0.0068737
Oxygen 0.01439508 | -0.02735656 | 0.011321599 | -0.01035001
T50 -0.01161378 | 0.010253527 | 0.00195233 | 0.078436841
T90 | 0.00341764 | 0.017858355 -0.00820391 | 0.038947849
RVPT50 | -0.01626671 |
| RvPOXY - 0.006283521
SULARO -0.04053717
AROARO | -0.01197286
AROOXY -0.00579379
AROT90 -0.0097818 | 0.018225949 0.012076013
OXYOXY 0.013486985 |
OXYT90 | 0.015107193
T50T50 0.025807977
| T50T90 0.00857682
| T90T90 _ 0.018209586
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