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State cf Califernia
AIR RESQURCES BOARD .
Final Statement of Reasons for Rulemaking,
Including Summary of Comments and Agency Response

PUBLIC HEARING TO CONSIDER THE ADOPTION OF AND AMENDMENTS TC
REGULATIONS REGARDING REFORMULATED GASOLINE
(PHASE 2 GASOLINE SPECIFICATIONS)

Public Hearing Date: November 21-22, 153!
Agenda Item No.: 91-11-1

I. GENERAL

This rulemaking was initiated by the QOctober 4, 1991, publication
of a notice of a public hearing to consider the adoption of and
amendments to regulations regarding specifications for Phase 2
reformulated gasoline (Phase 2 RFG), and the wintertime cxygen content
of gasoline (the wintertime oxygenates regulations). At the same time
the staff of the Air Resources Board (ARB or Board) issued a Staff
Repeort: Initial Statement of Reascons, which consisted of twe volumes.
Yolume 1 addressed the proposed regulations for Phase 2 RFG, and Volume
2 addressed the proposed wintertime oxygenates regulations.

On November 21-22, 1991, the Board conducted a hearing at which it
received oral and written comment on the regulatory proposals. At the
cenclusion of the hearing the Board approved the adoption of Phase 2
RFG regulations, and continued the hearing on the wintertime oxygenate
regulations to December 12, 13991. At the conclusion of the December
12, 1981 hearing, the Board approved the wintertime oxygenates
reguiations with various modifications to the original propesal.® The
wintertime oxygenates regulation will require near-term compliance from
Novemper 1952 through February 1985,

This Final Statement of Reasons covers the regulatory actions
pertaining to Phase 2 RFG: adoption of sections 2260 through 2272 and
2298, and amendments to sections 2250, 2251.5, 2252 and 2296 of Title
13, Califernia Code of Regulations. The regulatory actions pertaining

1. In preparing the rulemaking fiie for the Phase 2 RFG regulations, we
have included all written comments submitted for the November 21-22, 1951
hearing, and the compliete transcript from that hearing. We have summarized
in this document cnly those comments pertaining to the Phase 2 RFG
regulations. Comments pertaining to the wintertime oxygenates regulations
are summarized and responded to in the Final Statement of Reasons for that
rulemaking.
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to the wintertime oxygenates regulations were separately transmitted tc
the Cffice of Administrativg Law on September 9, 13992, with a separate
Final Statement of Reasons. -

The Board approved the Phase 2 RFG regulations by adopting
Resolution 91-54. As approved, the regulaticns included a number of
medifications to the coriginally proposed text. Most of the
modifications reflected suggestions made by the staff at the November
21-22 hearing. The Board directed the Executive Officer to incorporate
the approved modifications into the originally proposed text with such
cther conforming modifications as may be appropriate. 1In accordance
with Government Code section 11346.8(c), the Resolution directed the
fxecutive Officer to make the modified regulatory text available to the
rublic for a supplemental comment pericd of 15 days. He was then
directed either to adept the modified regulations with such additional
modifications as may be appropriate in light of the comments received,
or to present them to the Board for further consideration if he
determined such an action was warranted by the comments.

The modified text of the regulations was made available on June §,
1992, for a 15-day periad for public comment. At the same time,
additional documents and information were made available for public
inscection pursuant to I C.C.R. section 45. During the 15-day comment
period, the Board received numerous written comments. After
considering these comments, the Executive Officer made minor additicnal
modifications which were made available August 24, 1992, for a 15-day
gericd for public comment on the acditional modifications. On August
31, 1992, the Executive Officer made one subsection of regulatery text
available for another 15-day comment period to correct an error that
appeared in the August 24 notice. Five additional comments were
received during these two supplemental 15-day comment periods. After
considering the additional comments, the Executive Officer issued
Executive Order G-770, adopting sections 2260 through 2272 and 2298,
and amending sections 2280, 2251.5, 2252 and 2296, of Title 13,
California Code of Regulations.

Velume 1 of the Staff Report: Initial Statement of Reasons for
Rulemaking (Volume 1 will be referred to as the Staff Report) was made
available for public inspection on Qctober 4, 19S1. 0On the same date,

2. The wintertime oxygenates Final Reqgulation Order included amendments to
Title 13, California Code of Regulations, section 2296 (renamed "Motor Fuel
Sampling Procedures") and a new section 2298 ("Conversion of Volume Percent
Oxygenate to Weight Percent Oxygen in Gasoline"). The amendments to section
2286 and adoption of section 2298 are also necessary to the Phase 2
reformulated gascline regulations, and they are accordingly are shown in the
Phase 2 RFG Fina) Regulation Order as well. Approval of the wintertime
oxygenates regulaticns will eliminate the need for the section 2296 and 2298
actions in the Phase 2 RFG rulemaking.

-2- ARCO et al. v. UNOCAL et al.
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the staff made available a Technical Support Document (T7SD). The Staff¢
Report and TSD included the text of the regulatory action as initialiy
proposed by the staff, along with extensive descriptions of the
rationale for the proposal. The Staff Report and TSD are incorporated
by reference herein. This Final Statement of Reasons updates the Staff
Repert by identifying and explaining the modifications to the
originally proposed text. The Final Statement of Reasons also coentains
a summary of the comments the Board received on the Phase 2 RFG
regulations during the formal rulemaking process and the ARB's
responses to the comments.

Newly adopted 13 C.C.K. section 2263 incorporates by reference a
number of American Society of Testing and Materials (ASTM) test
methods, as well as an ARB test method, ARB MLD 116. Newly adopted
section 2266 incorporates by reference an ARB document entitied
"California Test Procedures for Alternative Specifications for
Gasoline." Each of these incorpocrated documents is readily available
from the ARB upon request and was made available in the context of the
subject rulemaking in the manner provided in Government Code section
11346.7(a). In addition, the first referenced ARB document was
included as Appendix 5 of the TSD, and the second referenced ARB
decument was included as Appendix B tc the Staff Report. The
referenced ASTM test methods are also published by ASTM, a well-
established and prominent crganization in the sampling and analysis
field, and is therefore reasonably available to the affected public
from a commonly known source.

These documents are incorpcrated in the California Code of
Regutations by reference because it would be cumbersome, unduly
expensive and otherwise impractical to publish them in the Code. It
has been a longstanding and accepted practice for the ARB to
incorporate ARB and ASTM test methods into the Code by reference {see
e.g., 13 C.C.R. §§ 2251, 2252, 2253.2, 2280-2282). As the interested
audience for the method is small (most specially those persons who
actuailly conduct the tests), distribution to all recipients of the Code
is unnecessary.

The Board has determined that this regulatory action will not
result in a mandate to any local agency or school district the costs of
which are reimbursable by the state pursuant to Part 7 (commencing with
§ 17500), Division 4, Title 2 of the Government Code.

The Board has further determined that no alternative considered by
the agency would be more effective 1n carrying out the purpose for
which the regulatory action was proposed or would be as effective and
less burdensome to affected private persons than the action taken by
the Board. The summary of comments and agency responses in Section
II1. below identifies the basis for this determination.

- ARCO et al. v. UNOCAL et al.
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II. MODIFICATIONS TO THE ORIGINALLY-PROPOSED REGULATIONS

A. SUMMARY OF THE ORIGINAL PROPOSAL

Existing ARB regulations impose various limitations on gasoline
which are designed to reduce pollutant emissions from gasoline-powered
motor vehicles. These include standards for Reid vapor pressure (RVP;
a limit of 9 pounds per square inch (psi) through 1991 and 7.8 psi
starting in 1992, applicable in varying months from March to October
depending on the air basin); sulfur content of unleaded gasoline
(maximum of 300 parts per million {ppm)); degree of unsaturation
(maximum Bromine numper of 30); lead content (restrictions on lead in
Jeaded gasoline and gasoline represented as unleaded; starting in 1982
a general prohibition of leaded gasoline}; manganese additive content
{prohibition of adding manganese and manganese compounds to unleaded
gasoline), and deposit control additives (gasoline must meet
certification requirements pertaining to control of intake valve and
port fuel injecter deposits, starting in 1992). The more stringent RVP
standards, the prohibition of leaded gasoline, and the deposit contro!
additives requirements were approved by the Board in September 1990 as
its “Phase 1 Refecrmulated Gascline" specifications.

The Phase 2 RFG regulations establish a comprehensive set of
gasoline specifications cesigned te achieve maximum reductions in the
emissions of volatile organic compounds ("VOCs“), oxides of nitrogen
("NOx"), carbon monoxide, sulfur dioxide and toxic air pollutants from
gascline-fueled vehicles.

1. Overview of the Structure of the Requlations

As initially proposed, the Phase 2 RFG regulatigns would establish
standards for eight gasoline characteristics--RVP, 790, T50, and
sulfur, benzene, olefin, aromatic hydrocarbon and oxygen content--
applicable starting January 1, 1996. The regulations would also
provide for the certification cf alternative gasoline formulations
resulting in equivalent emissions reductions based on motor vehicle
emission testing. The RYP standard would apply to all gasoline
throughout the distribution system, including gasoline certified as an
alternative formulation. The standards for oxygen content are set
forth in the chart in the next paragraph. The standards for the six
remaining characteristics would include at least two tiers--an absolute
limit (cap) that would apply to gasoline throughout the distributien
system (inciuding alternative formulations), and a more stringent
standard that would apply to gasoline when it is initially supplied
from the producer or importer (gasoline qualifying as an alternative
formulation would be exempt from this more stringent standard). In the
case of the sulfur, benzene, and aromatic hydrocarbon limits, producers
and importers would have an additional option in complying with the
standards applicable to their gasoline when it is first supplied. They
could choose either a flat limit or a more stringent limit that can be
met on average through a "designated alternative limit" process.

AL AR
4 U.SC.ODC‘( al. v. UNOCAL et a]
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2. The Standards

The proposed “"caps" applicable throughout the distribution system,
the flat limits for gasoline when 1t is first supplied by producers and
importers, and the standard that would have to be met by producers and
importers under the "designated alternative limit" (DAL) option would
pe as follows (references to producers include importers):

Property *Cap” Flat Limit for Standard for Producer
: Broducer Under DAL Option
x
RYP 7.0 psi NA NA
Sulfur 80 ppm 40 ppm 30 ppm
Benzene 1.20% vol 1.00% vol 0.80% vol
Arcmatic 30% vol 25% vol 20% vol
Hydrocarbons
Qlefins 10.0% ve! £.0% vol NA
Distillation Temp.
750 330°F 300Q°F NA
TS0 220°F L. 210°F NA
Oxygen (min) 1.87 wt 1.87 wt NA
(max) 2.7% wt 2.2% wt NA

* Applicable during summertime contrcl periods cnly.
** Applicable during wintertime control periods only.

The propcsed RYP standard of 7.0 psi would apply to gasoline scld
during the RYP control periods, which are identical to the periods in
the existing RVYP regulation for 1932 and subsequent years (13 C.C.R.

§ 2251.5; the only exception is that in both the new RYP regulation
ard § 2251.5, Ventura County would be treated the same as the South
Coast Air Basin). Other aspects of the RYP standard would also be
identical to section 2251.5, includ:ng imposition of the standard one
month early for gascline being transferred from a production or impere
facility.

In the case of the propcsed oxygen content standards, the
reqgulatory control periocds for the 1.8 percent minimum requirement
throughout the distribution system would be identical to the control
pericds for the proposed 1992-1996 wintertime oxygen content
regulation: South Coast Air Basin: September 1 through February 29;
San Diego, South Central Coast, and Southeast Desert Air Basins:
Nevember 1 through February 29; all other air basins: Qctober 1 through
January 31. Other provisions would be similar to those in the 1992-
1996 regulation. 1In additicn, perscns would be prohibited from adding
oxygenates to gasoline produced or imported by others, if the resulting
blend has an oxygen content exceeding 2.2 percent by weight. (Special
provisions would apply if the gasoline had been reported as an
alternative formulation.)

The existing regulations for the degree of unsaturation (13 C.C.R.
§ 2250), RVP (§ 2251.5), and sulfur content of gasoline (§ 2252)
would be amended to provide that they do not apply te gasoline sold

ARCO et al. v. UNOCAL et al.
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starting January 1, 13996. The RYP regulation would also be amended te¢
change all references of 7.8 psi to 7.80 psi. The sulfur content
regulation will be amended to change the test method from ASTM 2822-82
to 2622-87. ) -

Gasoline sold or supplied on or after January 1, 1996, would
continue to be subject to the existing regulations pertaining to lead,
phosphorus, deposit control additives, and manganese additives.

3. Designated Alternative Limits and Offsetting

A producer (or importer) would be required to elect whether to be
subject to the sulfur, benzene, and arcmatic hydrocarbon designated
alternative limit option on an annual basis. A producer electing the
DAL option could transfer from its production facility a batch of
gasoline with sulfur and aromatic hydrocarbon contents exceeding the
DAL option standards listed above as long as the batch is reported to
the ARB and the producer within 90 days before or after transfers
sufficient quantities of gascline with lower designated alternative
1imits to offset fully the exceedances over the standards. In the case
of benzene, credit accounts would be set up for each production or
import facility, and benzene credits would be deposited and withdrawn
for gasoline batches reported with designated alternative limits above
or helow 0.80 percent. There would be & maximum allowable amount of
terzene credit in any account. If the credit balance is insufficient
te allow the necessary withdrawal for gasoline over (.80 percent
benzene, the high-benzene batch could not be lawfully supplied from “he
production facility.

Netification of assignment of a DAL to a batch of gasoline, and
asscciated information, would have tc be received by the Executive
Officer within specified times before the start of physical transfer of
the batch from the production or importation facility. Late
notifications could be permitted by the Executive Officer upon
specified findings. A producer or importer would be authorized to
enter into a pretocol with the Executive Officer to specify how the DAL
notification requirements are applied to the producer's or importer's
operations. The regulaticns wou'd include various additional
provisions designed to insure the integrity of the DAL cption.

4. Certified Alternative Gasoline Formulations

A producer (or importer) could apply to have an alternative
gasoline formulation certified by the Executive Officer if it is
determined through vehicle testing to result in exhaust emissions
equivalent to that achieved by gasoline meeting all of the flat limits
described above applicable to producers and importers. A producer
could notify the Executive Officer that a batch of gasoline was to be
sold as a certified alternative formulation. This gasoline would not
be subject to producer/importer 1imits listed in the table above;
however, it would have to conform with all of the alternative
specifications listed in the certification order.

UNQCAL et al.

?Jsscéoei‘sx:'cxvam (C.D. Ca)
C.A. No. 95-2379 RG (M)ORDER
SUBJECT TO PROTECTIVE
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The certification precess would invelve the testing of a fleet of
at least 20 vehicles representative of categories prevalent in the cn-
road fleet. The alternative fuel would be certified if the differenze
in exhaust emissions of carbon monoxide, oxides of nitregen, volatile
organic compounds, potency-weighted toxic compounds, and the ozone-
forming potential of volatile organic compounds between the alternative
fuel and the Phase 2 reformulated gasoline does not exceed accepted
statistical tolerance levels. This certification would be applicable
for five years and would then be re-evaluated.

5. QOther Provisions
The following test methods would apply to determining compliance

with the standards (cther methods found by the Executive Officer to
yield equivalent results could also be used):

RVP ASTM D 323-58 or 13 C.C.R. section 2297
Sulfur Content ASTM D 2622-87
Benzene Content ASTM D 3606-87

ARB MLD 116 (if ethanol is present)
Clefin Content ASTM D 1319-88
Oxygen Content ASTM D 4815-88
TS0 and T50 ASTM D B6-82

Aromatic Hydrocarbons ARB MLD 116

The specified sampling method would generally be the ARB's current
procedures on sampling for RVYP.

Yariances from the standards would be authorized in essentially
the same manner as in existing ARB regulations such as 13 C.C.R.
section 2252.

To help assure the applicability of the Health and Safety Code
section 43016 "per vehicle" penalties, the regulations would provide
that each retail sale of gascline for use in a motor vehicle, and each
supply of gasoline into a motor vehicle fuel tank, is alsc deemed a
sale by any person who previousiy sold the fuel in violation of the
substantive standards.

Specified quantities of gasoline used in research program cculd be
exempted from the standards. Producers would be required annually to
submit plans showing their schedule for coming intc compliance with the
188t standards. -

B. MODIFICATIONS

1. Changes to the Standards Applicable to Some of the Gasoline
Characteristics

The Board modified the applicable standards for four of the
regulated gasoline characteristics: aromatic hydrocarbon content,
olefin content, 790, and T80. For the aromatic hydrocarbon content

ARCO et al. v. UNOCAL et al.
U.S. District Court (C.D. Cs.)
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specificaticns, the Board changed the DAL standard for averaging from
20 percent to 22 percent by volume. (§ 2262.7(c).) For the olefin
ccntent specifications, the Board added a DAL standard of 4.0 percent
by volume, and revised the flat limit from 5.0 percent to 6.0 percent
by volume. (§ 2262.4(b) and new (c) and (d).) For the TS0
specifications, the Board added a DAL standard of 290°F, with a
restriction that no designated alternative limit could exceed 310°F.
(¢ 2262.6(b), (c), and (d).) For the T50 specifications, the Beard
added a DAL standard of 200°F. (§ 2262.6(e), (f) and (g).)

§ 2264.

The following chart sets forth the standards as modified:

Property “Cap* Flat Limit for Standard for Producer
_ Producer i

RVP 7.0 psi. NA NA
Sulfur 8C ppm 40 ppm 30 ppm
Benzene 1.20% vol 1.00% vol 0.80¢ vol
Aromatic 30% vol 25% vol 22% vol

Hydrocarbons
Qefins 10.0% vol 6.0% vol 4.0% vol
Distillation Temp. xx

T80 330° F 300° F 290° F

T30 220° F sxx 210° F 200° F
Cxygen {min) 1.8% wt 1.8% wt NA

(max) 2.7% wt 2.2% wt NA

* Applicable during summertime control periods only.
** No DAL can exceed 310° F.
*** Applicable during wintertime control periods cnly.

The Board made the modifications to the standards because the
medifications should afford refiners significantly greater flexibility
anc an opportunity to significantly reduce their compliance costs. The
8oard concluded that the benefits from these measured and Yimited
revisions to the standard: outweighed the relatively minor lessening of
emission reductions.

2. Treatment of Small Refiners
(a) General Rationale

The Board modified the regulations to provide small refiners with
2 two-year extension for meeting the gasoline specifications for sulfur
content, olefins, TS0 and 750 until March 1, 1998, subject to a number
of conditions. New section 2272 contains the basic small refiner
provisions; asscciated conforming revisions have been made to various
other sections, and three new definitions have been added to section
2260.

L
CO ctal V. UNOCAL et &
?JR.S. District Court (C.D. Ca)
C.A. No. 952379 RG (JRx)

SUBJECT TO PROTECTIVE ORDER
1

87



The decision treat small refiners differently than other refiners
was based on an evaluation of the cost of compliance for small
refiners, the econdmic status of small refineries in California, and
the ability of small refiners to raise the capital needed to comply
with the Phase 2 RFG requirements.

First, it appears that the cost of compliance for small refiners
would be higher than the cost of compliance for either large or
independent refiners. 3Small refiners operate facilities with
significantly smaller size processes, and accordingly can take less
advantage of the economies of scale. Because small refiners need to
5uild smaller process units, the capital costs reguired on a per gallon
of product basis would typically be higher than that for larger
facilities. In addition, the cost of capital would typically be higher
for small refiners. Smal) refiners, unlike large refiners, usually
have little or no ability to finance the refinery modifications through
ecuity or bond markets. They have to turn to high-cost sources of
financing such as banks, private placement, and limited partnerships.

Second, small refiners tend tc have substantially less assets and
net worth than large refiners. The small refiners' debt is high as
compared to their eguity capital, which implies that short term
suppliers and creditors might be cautious in providing additiona)
credits to the refiners. Overall, small refiners were burdened with
heavier debts than large or independent refiners.

Third, small refiners’' highly leveraged balance sheets severely
1imit their ability to torrow. During these hard eccnomic times
characterized by slow economic growth, lenders have tightened their
credit standards, and thus lenders are reluctant to provide additional
credits to heavily leveraged companies. Because the financial
condition of small refiners is not good, their ability to borrow is
very limited. In addition, some small refiners have indicated that
lenders are unwilling to preovide the financing required for compliance
with this regulation due to the uncertainty of the small refiners
ability to recover capital expenditures through price increases.
Because small refiners control only a small portion of the gascline
market, lenders wculd need to have more knowledge of other firms
compliance to ascertain if the market would support gasoline price
increases so the costs can ve recovered. A1l these factors will impact
a lender's or investor's decision to loan to or invest in small
refiners. Overall, it appears that small refiners will be unable to
raise the capftal needed for compliance with the requirements of the
Phase 2 RFG regulations.

Without some regulatory relief, in light of the small refiners'
financial status and their limited ability to raise capital, the Phase
2 RFG regulations may cause some small refiners to go out of business.
Elimination of the small refiner segment of the California refining
industry would result in job losses and could have significant anti-
competitive effects because small refiners contribute to competition in
the petroleum industry. We have concluded that it is preferable to
tailor our regulations in a way to minimize the likelihood that they

-9 ARCO et al. v. UNOCAL et al.
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will put a number of companies out of business, especially when the
regulatory economic costs are higher for these companies than for the
rest of the industry. In light of all of these factors, the Board
decided to allow a compliance delay for small refiners, and in the
interim to requtre that they produce gasoline that is as clean as
possible. The compliance delay as adopted by the Board will be limited
to a two year period, from March 1396 to March 1998, and will apply to
only four of the eight Phase 2 RFG specifications. During the delay,
small refiners will be able to market only a limited volume of gasoline
that meets four of the Phase 2 RFG specifications as well as al]
federal phase 1 gasoline specifications. Further, comprehensive
conditions are imposed to help assure that the refiner is in fact
taking the necessary steps to come into compliance by the end of the
two-year extension pericd.

For further discussion on the rationale for the small refiner
provisicns, see the response to Comment 247 below.

(p) lnit] . lner”

Small refiners are defined in section 2260(a)(22) as follows:

"Small refiner” means any refiner who owns or operates a
refinery in Califernia that:

(A) Has and at all times had since January 1, 1978, a
crude oil capacity of rnot more than 55,000 barrels per
stream day;

(B) Has not been at any time since September 1, 1988,
owned cr 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 controiled refineries in the United States with a
tetal combined crude oil capacity of more than 137,500
berrels per stream day.

This definition is igentica) to the definitions of “small refiner"
in the ARB's regulations governing the sulfur and aromatic hydrocarbon
content of diesel fuel (13 C.C.R. §§ 2281(b)(9) and 2282(b)(19);
former §§ 2255(b)(9) and 2256(b)(19)), except that the maximum

refinery crude oil capacity is 5%,000 bpsd instead of 50,000 bpsd.3

3. The 55,000 bpsd value was previously used as the cutoff in the
definition of "major gascline supplier” in 13 C.C.R. § 2300(a)(18), added
by the Board in its rulemaking on low-emission vehicles and clean fuels. In

{Foctnote continues on nex:t page)
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The prior definitions of "small refiner” have proven to be appropriate
during the administration of the recent diesel fuel regulations, and
using essentially the same definitions provides predictability in the
Board's motor vehicle fuels program. Refiners have been on nctice
since 1988 that they will not qualify as a small refiner under the
Board's statewide diesel fuel regulations if they did not meet the
definitions in the statewide diesel regulations. A prudent refiner
would take this into account in its business planning. 1In addition,
when the Board determines whether separate treatment uncer a fuels
regulation is appropriate for small refiners, it considers the possible
impacts of other regulations as well. Applying the same definition in
our motor vehicle fuel regulations avoids the confusion that would
result if refiners were “"small refiners" for purposes of one regulation
but “large refiners" for purposes of another regulation.

() _ hic) £ ion Appli

Sgction 211(k) of the federal Clean Air Act as amended in 1990
(FCCA)" requires the U.S. Environmental Protection Agency {U.S. EPA)
to promulgate reformulated gasoline regulations which would require
compliance starting January 1, 1995 in nine high ozone areas in the
nation, including the South Coast Air Basin, the San Diego Air Basin,
and Yentura County. The federal requirements will apply in those
California areas as well as the ARB's requirements. EPA conducted a
negotiated rulemaking process to develop consensus rules, and has
issued an initial notice of proposed rulemaking on July 9, 1981 (%8¢
F.R. 31176), and a suppiemental NPRM was issued on April 16, 1982 (57
F.R. 13416).

Although the U.S. EPA has not yet issued final rules (§
211(k)(1)) required promulgation by November 15, 1991), the terms of
the Act and the U.S. EPA's proposals indicate that the federal program
will require compliance with standards for RVYP, benzene, aromatic
hydrocarbons and oxygen content that will be similar to the
corresponding standards in the ARB's Phase 2 RFG regulations. Since
small refiners will in any case have to meet these federal standards

(Footnote continued from previous page)

that rulemaking the Board concluded that refinery modifications necessitated
by the diesel regulations could result in a small increase that could put
one or more small refiners slightly over the 50,000 bpsd limit; the 55,000
bpsd value would assure that such refiners would still appropriately
classified with small refiners.

4. Federal Clean Air Act section 211(k) is codified as 42 U.5.C. sec.
7575(m).
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for most of the gasoline sold in the state, the Board determined it was
acpropriate to provide small refiners only with an extensicon for tne
standards that did not have a correspending federal requirement (i.e.
cnly for the sulfur, olefins, T90 and TS50 standards.) As of January
1998 the majority cf the gasoline sold in California will have to meet
federal standards regardless of any ARB small refiner provisions.

(d) Brocedure for Qualifying for the Small Refiner's Extension

The rationale for the small refiner extension is that small
refiners are likely to need the additicnal two years to secure
financing and complete the refinery modifications necessary to enable
them to comply with the full Phase 2 RFG requirements. Accordingly the
Board has structured the regulations to assure that small refiners only
receive the extension if they are taking good faith and sufficient
steps to assure compliance by the end of the extension.

The primary mechanism to assure that extensions are only provided
wnere justified is a requirement that the small refiner be certified by
the Executive Officer. (§ 2272(a), (b).) The small refiner will have
to submit separate applications for the two 12-month periods between
March 1, 1996 and February 28, 1998; this will assure careful scrutiny
at the half-way point. The application will have to contain a
ccmpliance schedule identifying the sequence of all key dates in the
process of planning and constructing the necessary modifications.

Eight specific events (such as securing of financing and completion of
plans and engineering drawings) must be included to assure that the
schedule is comprehensive. To further assure that work is adequately
pregressing, the application for the first 12 month period must include
evidence of capital commitments to make the refinery modificatiens,
including copies of binding contracts for design and construction. The
second application must also include evidence that cn-site construction
has begun. (§ 2272(b}(3).}) In developing these requirements the ARB
torrowed frem reguirements in the U.S. EPA's former small refiner
extension pravisions in its diesel fuel sulfur regulation. (former 40
C.FUR. & 80.28(c).)

To prevent the construction of only minimal refinery
mecdifications, the construction plan must be sufficient to enable the
small refiner to meet the full Phase 2 RFG standards in a volume equal
te or greater than its historic volume. (§ 2272(b)(3).)

Certification for a 12-month pertod will only be issued upon a finding
by the Executive Officer that the small refiner's compliance schedule
1s reasonably- likely to enable the small refiner to comply with the
phase 2 reformulated gasoline specifications through refinery
processing by March 1, 1988. (§ 2272(b)(4).)

The requirements are also designed to assure that the small
refiner's progress is closely monitored once an extension is granted.
The small refiner must notify the Executive Officer of any failure to
meet an increment of progress in the compliance plan. (§ 2272(b)(5).)
The Executive Officer may for good cause conduct a rescission hearing
cn 10-days notice, and rescind an extension order upon a determination
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that the refiner is no longer reasonably likely to be able to comply
with the Phase 2 RFG regulations by the end of the two year extension
period. (§ 2272(b)(6). During the period cf the extension, the small
refiner will be required to submit monthly reports regarding its
activities. (§ 2272(d).) These reports will further assist ARB staff
in monitoring full compliance.

(e) Qther Conditions for the Extension

To avoid the possibility that a small refiner will take advantage
of the extension to increase production, the regulations provide that
the extension will apply only to a volume of gasoline equivalent to the
small refiner's typical historic production. This volume will be
determined as the average of the three highest annual production
volumes of motor vehicle gasoline reported by the small refiner for the
pericd 1987-1991 to the California Energy Commission pursuant to Public
Resources Code sections 25350 et seq. This approach was used in the
Board‘'s regulation of the aromatic content of diesel fuel. (see §
2280(b)(4).) The Board's staff has learned from experience that basing
volume determinations on previously submitted reports help avoid the
petential manipulation of gdata. To assure that the exemption is not
primarily used for blending gasoline components, the regulation
reguires that in each guarter at least two-thirds of the gasoline
supplied from the small refiner's refinery must have been refined at
the small refiner from crude oil. (§ 2272(c){2).) Other provisions
are patterned after the small refiner provisons in sections 2281 and
2282.

3. Postponement of Compliance Dates

To provide refiners with a little more time to comply, the Board
extended the compliance date for all of the cap standards until April
1, 19%6, and for the remaining standards--those applicable at the
refinery or import facility--until March 1, 13996. These implementatiocn
dates are the same as for the start of the RYP season, the modification
will enable refiners to change over to the new Phase 2 RFG
specifications at the same time they change from "winter" to "summer"
RYP. The sunset dates of the preexisting standards were changed to
correspond to the new Phase 2 RFG compliance dates.

4. Modifications to the Test Procedures for Evaluating
Alternative Specifications for Gasoline

Several modifications were made to the "California Test Procedures
for Alternative Specifications for Gasoline,” which is incorporated by
reference in section 2266. The deltas (tolerance level for the upper
bound) were changed from 1 percent for all pollutants to the following:
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NOx 2 percent

Mass NMOG 3 percent

g. Czone/Mi 4 percent _

Potency-Weighted 4 percent
Toxics

co 4 percent

{Test Procedure, sections IV., IX.A.) These changes were made to
assure that every fuel that would not increase emissions will have at
least a fifty percent chance of passing.

The relative potencies of toxic air contaminants were modified o
reflect the latest recommended values developed by the Office of
Envirconmental Health Hazard Assessment (OEHHA):

Criginal Revised
1,3-butadiene 1.0 1.0
benzene 0.21 0.17
formaldehyde 0.17 0.035
acetaldehyde 0.01e 0.01e

(Test Procedures, section IX.B.3.)

Several changes were made to the reference fuel specifications.
The maximum allowabie 790 was changed from 300 °F to 330 °F, and
the maximum allowable T5Q was changed from 210 °F to 220 °F.
Varicus other reference fuel specifications to reflect the revisions tc
the flat limits for a-omatic hydrocarbons, olefins, T90 and T80. The
specification for RYP was changed from "6.7 to 7.2" psi to "6.7 to 7.0"
psi, making the upper value consistent with other specifications that
are set at the flat 1imit standards for Phase 2 gasoline (Test
Procedures § 1.C.2.).

The T390 and 750 Timits on the allowable specificaticns for an
alternative gasoline formulation were changed from 300 °F to
330 °F, and from 210 °F tc 220 °F respectively. (Test Procedures
§ 1.A.3.)

E. Sampling Procedures

Criginally proposed section 2263(a)} referenced the gasoline
sampling methodolagy in section 2296, with deletion of the identified
cooling bath when sampling for other than RYP, T90, and T50.
Preexisting section 2296 was characterized as the sampling procedures
for determining RYP. In its modifications the Board revised the
references in section 2296 to make it more generally applicable to
taking samples of motor fuel, and blending components used to make
motor fuel, for any purpose. The required use of an ice water bath and
nozzle extension has been eliminated where fuel characteristics other
than RYP or distillation temperature are being determined, since these
precautions are not needed to assure the representativeness of the
sample with regard to the other characteristics. Other modifications
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to the sampling procedure have been made to enhance clarity. Section
2296 is closely patterned after ASTM sampling methodologies; the
sampling method identified by EPA, contained in 40 C.F.R. part 80
appendix D (see 57 F.R. 4425 (February 5, 1992)), is essentially
identical to the ARB sampling regulation. (52 F.R. 31305-6 (August 19,
1987).) As noted in footnote 2 above, these modifications were also
made in the wintertime oxygenates regulations.

6. Test WMethods

The Board made various modifications pertaining to the methed for
determining the oxygen content of gascline. The test method reference
in section 2263 was changed from ASTM D 4815-88 to ASTM D 4815-89% in
order to identify the most up-to-date method. Language was added to
clarify that the ASTM method is used to determine the volume percent of
each cxygenate, rather than the weight percent oxygen content.

The medifications also identify the means by which the volume
percentage of various oxygenates is to be converted to the weight
percent oxygen content. The conversions are made by use of a new
section 2298, "Conversion of Volume Percent Oxygenate to Weight Percent
Oxygen in Gasoline." This section consists of a table identifying the
weight percent oxygen in gasoline that corresponds to the measured
weight ¢f nine specified oxygenates (methanol, ethanol, propanc’,
butancls, pentancls, methyl tertiary-butyl ether (MTBE), ethyl
tertiary-butyl ether (ETBE), tertiary amyl methyl ether (TAME), and
hexanols). These are the same nine oxygenates that where included in
the table based on EPA's draft proposed Guidelines for Oxygenated
Gascline Credit Programs (57 F.R. 4413 (February 5, 1992)) and set
forth on p. 4 of Attachment B to the resolution. Effective application
of the table in Attachment B would reguire application of formulas
described by EPA in its preamble but not contained in EPA's draft
Guidance text. Identification of the table in section 2298 should help
clarify and ease the process of converting oxygenate content
measurements to weight percent oxygen content. The values in the table
were derived by applying the methodology in EPA's proposed Guidelines,
using an assumed specific gravity of gasoline of 0.74 and a temperature
of 60° Fahrenheit. As discussed in fcotncte 2 above, new secticn
2298 was also adopted in the wintertime oxygenates rulemaking.

The section 2263 reference to the olefin content test methos was
updated from ASTM D 1319-88 to D 1319-83. The reference to the 790 and
T50 test method -was updated from ASTM D B6-82 to D 86-90.

The version of the test method ARB MLD 116 referenced in the final
version of section 2263 was updated to make various technical
coerrections and improvements.

7. Modifications Regarding Benzene Averaging and the Generation
and Use of Credits

The special provisions for generation and use of benzene credits
were deleted, and the regulations were medified to provide for
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averaging of benzene tc be done in the same way as averaging for other
characteristics. (§ 2264.) This will make use of DALs less
complicated. -

Finally, the Board corrected various miner drafting errors in the
regulations.

€. PREDICTIVE MODEL

As adopted, the regulations provide for a single way that an
alternative gasoline can be certified--a procedure involving vehicle
testing. The Staff Report discussed the staff's intent ultimately to
present a supplemental regulatory proposal to add a second means of
certification--the application of a predictive model. {Staff Report pp.
41-42.) The TSD discussed in more detail the statistical approach that
was being considered by staff. (TSD pp. 105-109.) Section 2265 in the
Phase 2 RFG regulations has been reserved so that it can be used to
identify the procedure for certifying gasoline formulations resulting
in equivalent emission reductions based on the predictive model. The
staff expected to present the predictive model for consideration by the
Board in early 1992. In Resclution 91-54 the Board directed the
Executive Officer tc continue work on the development of the predictive
model and te schedule a rulemaking hearing in the spring of 1992 for
the Board tec consider adopticn of the model.

Since the November 1991 hearing the staff has devoted considerable
resources tc development of the predictive model, and has worked
clesely with oil refiners and others in this project. The ARB has
centracted with a statistician on the faculty of the University of
California at Davis to help define the model. Because of the
complexity of the task, staff has not yet completed development of the
medel. Staff now expects to present the model in regulatory form for
consideration by the Board in the early part of next year. The current
efferts of ARB staff, and similar efforts of U.S. EPA staff pertaining
to the federal reformulated gasoline requirements in FCAA section
211(k), are the first time any regulatory agency has socught to use a
predictive model to identify acceptable fuel formulations. The staff
has collated data from all useful emission test programs, some on which
were still in progress this year. Various significant issues regarding
the anaiytical methodclogy have been addressed. Because of the
extraordinary size of the data base and the complexity of the
statistical analysis, the “supercomputer"” at UCLA is being used to run
the data.
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III. SUMMARY OF PUBLIC COMMENTS AND AGENCY RESPONSES

The Board received numerous written and cral comments, both in
connection with the November 21-22, 1991 Board hearing and during the
subsequent three 15-day public comment periods. Set forth below is a
summary of each objection or recommendation made regarding the specific
regulatory actions proposed, together with an explanation of how the
proposed action was changed to accommodate each objection or
recommendation, or the reasons for making no change. The comments have
been grouped by topic whenever possible. Comments not involving
objections or recommendations specifically directed towards the
preposal action or the procedures foglowed by the ARB regarding the
rulemaking are not summarized below.

Attachment A contains a list c¢f all persons who presented comments
that are summarized in this Final Statement of Reasons, including the
date and form of each comment and the shorthand identification of the
commenter as used in this document.

A number of commenters generally supported adoption of Phase 2 RFG
gasoline regulations. These commenters included the Motor Vehicle
Manufacturers Association (MyMA), Ford, GM, Chrysler, Toyota, the Bay
Area Air Quality Management Oistrict (BAAQMD), McCuen Properties, the
California Air Pollution Control Officers Association (CAPCOA), Blue
Diamond Growers, ARCO Products Company, Manufacturers of Emission
Controls Association (MEMA), the City of Santa Clarita, Norton
Younglove (Supervisor of Riverside County), the Scuthern California
Association of Governments (SCAG), the Lake County Air Quality
Management District, the San Luis Obispo County Air Pollution Control
District, the Ventura County Board of Supervisors, the San Diege County
Air Pollution Contrel Board, anc¢ the San Joaquin Yalley Unified Air
Pollution Control District.

In addition, a number of commenters specifically supported the
mere stringent original regulatory proposal made avajlable with the
October 4, 1991 Staff Report rather than the less stringent
modifications suggested by the staff at the November 21-22, 1991
hearirg. These commenters included MYMA, Ford, GM, Chrysler, Toyota,
the Union of Concerned Scientists, the Environmental Defense Fund
(EDF), Citizens for a Better Environment (CBE)}, Associaticn of
International Autcmobile Manufacturers (AIAM), the Coalition for Clean

5. The staff conducted an informal public workshop on October 14, 1951 to
discuss the Phase 2 RFG regulatery proposal. Participants were advised that
comments made at the workshop would not be considered part of the rulemaking
record, and to assure formal consideration the participants should submit
written comments or provide oral testimony at the November 21-22 public
hearing. The record accordingly does not incliude comments presented at the
Octcber 15 workshop.
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Air, Nissan, ARCO Products, the California Building Industry
Association, the National Resources Defense Council (NRDC), the
American Lung Association, the Los Angeles City Counci], the Sacramento
Metropolitan Air Quality Management District (Sacramento AQMD), the
VYentura County Air Quality Pollution Control District, and the South
Coast Air Quality Management District (SCAQMD).

A. THE STANDARDS
1. General

1. Comment: The ARB should provide reasonable averaging
provisions for all parameters, not just sulfur, benzene, and aromatics,
as this would provide additional flexibility and should improve the
cost-effectiveness of the Phase 2 gasoline regulations. (WSPA, Chevron)

The incliusion of an averaging provision reduces the compliance
costs and saves Jebs. (DRI)

As discussed in Section II.B.1., the Board
medified the regulations to allow averaging (the use of DALs) for all
the Phase 2 parameters except RVYP and oxygen content. Averaging
prcvisicns for RYP have not been included because such provisions would
significantly reduce the evaporative emissions benefits from the
regulatiens. This is due to the non-linear relationship between
emissions and RYP. In addition, averaging provisions for RYP would be
mcre difficult to enforce than averaging provisions for the other fuel
parameters, because RYP is not linear when gasoline blends with
different RVPs are blended. Averaging has not been permitted for the
oxygen content standard because that standard establishes both minimum
and & maximum requirements and averaging would not be practical in this
centext.

2. Leomrent: If the available emissions test data and analyses
are inadequate to evaluate the effects of gascline composition on
emissions for a predictive model, the data and the analyses are also
inadeguate to set specifwcatﬁons. {WSPA)

Agency Response: The available emissions test data and analyses
are nct inadeguate for the develeopment of a predictive model or for the
specification of gascline parameter standards. The development of a
predictive model that can be used to predict precisely the effects of
fuel parameter changes on emissiens is a major effort. It is for this
reason that a predictive model was not available when the Phase 2
standards were adopted by the Board. Directionally, the emissions
effects of fuel parameter changes are well enough established by the
test data that fuel parameter standards can be adopted. The emissions
test data described in Chapters I. and III of the TSD demonstrate that
reductions in various fuel parameter specifications will result in
emissions reductions.
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3. Comment: Sufficient data do not exist tc justify the staff's

regulatory proposal. (WSPA) B
We believe that sufficient data to justify the

Phase 2 RFG regulations were presented in the Staff Report and TSD. A
rnumber of different emissions test programs have been conducted
specifically to investigate the effects of fuel properties on
emissions. The results of these test programs were discussed in
Chapter II1 of the TSD. The results of these tests clearly indicate
that the fuel properties do affect emissions, and that emissions can be
reduced through a careful combination of fuel modifications. To
confirm the results of these emissions test praograms, the ARB staff has
conducted its own emissions test programs. The results of the
emissions test programs conducted by the staff were presented at the
public hearing and are consistent with the results of test programs
conducted by others. On this basis we have concluded that the effect
cf fuel properties on emissions are well enough established to support
its regulations.

4, Comment: The regulations adopted by the Board are structured
so that they offer little or no benefit or they will not be available
in time to be useful for the investment decisions. In particular, the
proposal for averaging is sc limited in its proposed scope, so highly
structured and cumbersome, and so inflexible that it is of questicnatle
benefit. The notification and the other procedural requirements are
unnecessarily burdensome to the gasoline producers. (WSPA)

Agency Response: The Phase 2 RFG regulations will result in

significant reductions in emissions. The balance of all the emissions
test programs that have been conducted indicate that the gasoline
parameter standards adopted by the Board will result in significant
emissions reductions. The results of all the emissions test programs
used by the staff in the developmen: of its proposal are also discussed
in Chapter III of the TSD.

The Board has provided gasoline producers a lead time cof over five
years from the date the Board approved the regulations to the time the
regulations take effect. We believe this time period is sufficient to
permit refiners and importers to make all investment decisions
regarding the methods they will use to comply with the regulations.

The administrative requirements associated with the averaging
provisions are necessary to enforce the regulation, as discussed on
pages 36 and 39-41 of the Staff Report. We expect that the cost
reductions that can be gained under the averaging provisions will
significantly outweigh the associated administrative burden. Thus, on
balance, the averaging provisions increase the flexibility to the
gasoline producer.

5. Comment: There are alternative gasoline formulations that
provide a more reasonable balance between costs and environmental

18- t al.
o ARCO et al. v. UNOCAL ¢
U.S. District Court (C.D. Ca)
C.A. No. 95-2379 RG (JRX)

SUBJECT TO PROTECTIVE ORDER

16898



-

senefits and should be carefully considered by the Board. Mobil
recormends that its proposed changes fo the averaging provisicns be
adopted. (Mobil) -

. We believe that the adopted standards will
result in the greatest amount of cost-effective emissicns reducticns.
Mobil has not demonstrated that its proposal would achieve the same
emissions reductions, at a comparable cost-effectiveness. In addition,
Mobil's proposal would be significantly more difficult to enforce than
the adopted Phase 2 RFG regulations.

€. Comment: The cap standards are unnecessary for reducing
emissions and are an encumbrance. All alternative formulations would
be required to yield emissions reductions equivalent to those of
gasoline meeting the specifications. Thus sufficient assurance will be
provided that emissions reductions will occur. (WSPA)

The cap standards serve two important purposes.
The first is to ensure that emissions do not increase to unacceptably
high levels when gasoline producers are utilizing the averaging
provisions. High-emissions gascline could negate the overall air
guality benefits of the regulations if it was produced during times of
pcar air quality.

The second purpose for the cap standards is to ensure that the
regulatiors can te enforced downstream of the refinery. The cap
standards allow ARB inspectors to enforce the regulation at many
different points in the distribution system. The ability to detect
violations at many different points in the distribution system is a
significant deterrent to intentional violations, and encourages more
vigorous quality control programs. Further, by enforcing a cap through
field testing, there is no need to reguire extensive recordkeeping on
the part of the producers, or to conduct complicated audits. It should
be noted that representatives of vehicle manufacturers presented
comments to restrict the cap limits very close to the flat limits (see
the follewing comment). The Board's decision represents a balanced
approach that also satisfies the need to have an enforceable program.

7. Comment: Because the absolute limit, or cap, is very
different from the producer flat 1imit, fuels in the marketplace could
vary widely in quality, making it d1ff1cu1t for vehicle manufacturers
tc design amd calibrate vehicles that optimize the benefits of Phase 2
gasoline and consistently reduce emissions in the field. Therefore,
the cap limit should be as close to the flat 1imits as possible.
(Toycta)

The staff expects that vehicle manufacturers
i11 design and calibrate their vehicles to the specifications of Phase
RFG certification fuel, as approved by the Board at its August 14,
992 hearing. These specifications are close to the flat limits, and
ef

w1
2
1
refiect the levels that gasoline properties will meet most of the time.
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A fuel producer that produces a fuel with a property very close to the
cap will have to balance this volume with a volume of fuel at a level
well below the average so that the average standard will be met. Any
possible exceedancés in emissions from the high property level fue)
will be balanced out from the emissions of the lower level property
fuel. It is necessary that the caps be sufficiently greater than the
flat limits to provide a measure of flexibility to the gasoline
producers. The adopted caps strike an appropriate balance between
providing flexibility to the gasoline preducing industry and ensuring
that the needed emissions reducticns are achieved.

8. Comment: The gascline specifications proposed by MVMA should
be adopted. The specifications proposed by MVMA will achieve greater
emissions reductions and are technically feasible. (MVMA)

We believe that the Phase 2 RFG regulations
will result in the greatest amount of cost-effective emissions
reductions. While the MYMA proposal includes more stringent criteria
for some gasoline properties and would achieve greater emissions
reductions, it is sufficiently less cost-effective to make the proposed
specifications net justified at this time.

S. Comment: Compared to specifications anywhere else in the
world, the staff's specifications will be sc unique in some respects
that it will be impossible to bring gasoline intoc California from
refineries either outside or within the U.S., unless the gasoline has
teen modified to meet these specifications. (Wickland)

By the staff s analysis California refiners will
invest 3 to 6 billion dollars in refinery modifications to produce
gascline that meets the Phase 2 RFG standards. It is appropriate and
fair that imported gasoline meets the same standards and that refiners
cutsicde California invest in similar refinery modifications to produce
gascline that meets the Phase 2 RFG standards if they want to market
their fuels in California. We expect that the costs of meeting Phase 2
standards will ultimately be borne by the consumers of gasoline in
California and therefore ali gasolire imported and produced in the
state should be treated equa’ly.

We expect that there will be imported gasoline which meets the
Phase 2 RFG standards, particularly in light of the characteristics of
some crudes in Indonesia and elsewhere.

10. Comment: Any relaxation of the proposed Phase 2
specifications will jeopardize the success of the low-emission vehicle
(sometimes referred to as LEV) program. The motor vehicle industry is
depending on the reduction potential of reformulated gasoline in
designing vehicles to comply with the low-emission vehicle
requirements. (AIAM)

) ARCO et sl. v UNOCAL et al.
-21- U.S. District Court (C.D. Ca.)
C.A. No. 95-2379 RG (JRx)
SUBJECT TO PROTECTIVE ORDER

16900



-

Agency Response: We believe that the adopted standards are
sufficiently rigorous to provide vehicle manufacturers with an
important margin of safety in meeting the low-emissicn vehicle
standards, particularly the TLEV and LEV standards.-

11. Comment: The flat limits should take effect on March 1, 1396,
and the caps should take effect on April 1, 1996. (Unccal)

Agency Response: The regulations have been medified to reflect
this recommendation.

12. Comment: A hybrid approach between flat limits and caps
should be adopted. The hybrid approach would assume that refiners
normally operate versus the flat limits. If a blend measured between a
flat limit and a cap, the refiner would have the option of reblending
it or declaring it a designated alternative limit blend. Each and
every such blend would require an offsetting blend so that the average
of the two equals the lower limit required by the averaging. (Unocal)

Agency Response: The concept proposed by Unocal would be
c¢iffizult to enforce because the gasoline properties could continuously
fluctuate between the average, the flat limits and the caps and there
might be no advance knowledge as to what the property values are. Such
an approach dees not allow compliance sampling and does not facilitate
enforcement. It s a’so 'ixely that refiners would choose the hybrid
option and only use averaging for batches over the flat limit,
resulting in higher over-all specification values than would occur with
the DAL approach or the flat ‘Timits.

13. Comment: The imposition of caps on individual gasoline
properties limits the flexibility that will be available to the
refiners. The limitation of the “lexibility nullifies other aspects of
the regulations designed to provide flexibility. (WSPA)

Adgency Response: In adopting the Phase 2 RFG standards, the Beard
has crovided refiners with maximum flexibility by allowing several
cempliance options. A refiner can comply with the regulations by
follewing either the average o the flat standards or by creating its
own formulation through the use of the vehicle testing. Once the
predictive model is adoptes it will provide another option. Although
the cap stanmddrds do not provide unlimited flexibility to gasoline
procucers, they do provide some flexibility. It is necessary to have
cap limits for each of the individual gasoline properties for each
method of compliiance in order to ensure that high emissicns gasoline is
not produced and used during the times of the year when it would have
the greatest adverse effects on air quality. The cap limits are also
necessary to ensure that the regulation is enforceable at all points in
the distribution system.
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14, Comment: The cap l1imits should be set at lower levels. The
cap limits for sulfur, olefins, and T90 should be 60 ppm, B percent by
volume, and 310 F. (GM) B
We believe that gasoline producers need a
measure of flexibility in complying with the requlaticns. The caps
cannot be set too near the average standards without overly restricting
the flexibility provided by the averaging and alternative gasoline
formulation provisions. Also see response to Comment 13.

15. Comment: The gasoline specifications proposed by Ford should
be adopted as the Phase 2 standards. (Ford)

We have concluded that the adopted Phase 2 RFG
standards are at levels which will result in the most cost-effective
emissions reductions, taking into consideration the amount of emissions
reductions that are needed and the costs to achieve those emissions
reductions. The additional emissicns reductions that may be derived as
a result of the specifications proposed by Ford are not cost-effective.

16. Comment: WSPA recommends that ARB refrain from controlling
individual species in the gasoline as this could result in
prohititively costly changes with questicnable benefits. (WSPA)

The adopted Phase 2 RFG regulations do not
require control of individual species in gasoline. The only species
controlled is benzene because this is the most efficient way of
controlling benzene emissions from motor vehicles. We have sought to
consider gasoline as a system in which all impertant fuel parameters
are controlled in order to optimize the emissions reductions of the
total fuel.

17. Comment: The staff cannot use the EPA model to claim to meet
a year 2000 standard. Neither the standard nor the complex model has
yet been proposed. {(Unocal)

Agency Response: The staff did not use the EPA model to show that
tne Phase 2 RFG specifications meet the year 2000 standards. As
discussed on page 63 of the Staff Report, the staff compared the Phase
2 RFG specifications to the EPA year 2000 performance standards as
described in the Federal Clean Air Act. The comparison was done by the
use of the regressions for the current vehicle fleet developed in the
Auto/0i1 Air Quality Improvement Program (Auto/0i1). We believe c.r
analysis is appropriate.

2. RYP

18. Comment: The ARB staff has not provided any supporting
documentation to demonstrate there will be no problems with
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driveability under a variety of climatic conditions. (WSPA, Mobi}l)
Nissan reccrmends a Driveability Index Standard of 1100. (Nissan)

e : The staff has seen no data which indicate that
its proposal will result in any driveability problems with any
vehicles. The index most frequently used to evaluate a gasoline's
influence on vehicle performance (i.e., Driveability Index (DI)) was
evaluated by the staff for fuels that have properties similar to Phase
2 RFG. The staff’s evaluation 'ndicated that the regulatory proposal
will result in enhanced vehicle performance (see the discussion of this
issue in the TSD, pp. 14 to 20). 1In addition, the issue of the need of
a driveability index criterion was discussed with the oil and auto
industry. We have ccncluded that such a limit on OI is not needed
because the limits for RYP, TB0, and 790 will have the same effects on
driveability as a driveability index limit. It should be noted that
the vehicle manufacturers have supported the staff's propesal and have
net indicated that the proposed RVYP standard would result in any
adverse impact on vekicle perfcrmance.

19. (Comment: The staff proposal does not address the safety
implications of lower RVP gasoline. Lower RVP gascline can potentially
pose 2 flammability risk at lower temperatures. (WSPA, Unocal)

Agency Response: Based on an evaluation of the data from a study
conducted by the National Institute for Petroleum and Energy Research
{NIPER), the staff dces not believe that ambient temperatures and
gasoline RVPs will reach levels low enough toc result in flammability
hazards. A summary of the NIPER findings and the staff's conclusions
are presented on page 82 cf the Staff Report.

20. Lomment: Refiners shculd be allowed to average RVP at 7.1 psi
rather than meet a flat 13 mit at this level or lower. A flat limit of
7.0 psi would reqguire refiners to blend around 6.6 or 6.7 psi. (Mobil)

Agency Respeonse: An RYP 1imit of 7.0 psi is needed to achieve the
required hot soak, diurnal, and running loss emissions reductions. We
cc not beljeve that a limit of 7.0 psi will reguire refiners to blend
their gasoline to levels of 6.6 or 6.7 psi. The new automated test
instruments that are currently being used have greater precision than
tne older Reid method. The use of these instruments will enable
refiners tc blend gasoline closer to the actual regultatory limits.

The staff has not proposed that averaging be allowed in compiying
with the RVP standard because much of the emissions data analyzed by
the staff indicates that the effect of RVYP on emissions is non-linear.
Because of the non-linear nature of the emissions response, allowing
averaging in meeting the RVP stancard will not result in averaging of
the emissions. Overall, such an averaging could result in less
emissions reductions than under the staff's proposal. Furthermore,
allowing averaging for the RVP specification would reduce the ARB's
ability to enforce the RVP standard.
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21. Comment: The emissions benefits to be derived from the lower
RYP standard are problematic. Little emissions test data are availanle
that demonstrate that there will be actual emissions benefits. (Mooil)

The physical mechanism by which higher RYP
gasclines result in increased emissions is well enough established that
it is safe to base the emissions reductions estimates on the available
data. The staff in the TSD presents an extensive discussion of the
penefits of RVP reductions on evaporative VOC emissions from gascline-
powered motor vehicles. Furthermore, the TSD for the adeoption of Phase
1 gasoline specifications (August, 1980), which is referenced in this
rulemaking, discusses in more detail the emissions reductions that can
be achieved by RYP reductions. The available emission reductions data
are consistent with what one would expect from theory of how gasoline
RYP affects emissions. These data demonstrate that the RYP standard
adopted by the Beoard will reduce evaporative emissions. Because
concerns were raised by refiners on the effects of RYP reductions on
exhaust emissions, the staff worked together with oil and auto industry
representatives and conducted a test program to research this issue.
The results of this program are discussed in the TSD (pg. 14-20) angd
show that RYP reductions do not have adverse impacts on exhaust
emissions.

22. Comment: In order to be able to supply low RYP gasoline in
April, refiners will have tc begin deliveries of low RVP gascline well
in advance of the beginning of April. Because of the lower
temperatures during these times, the lower RVP gasoline can potentially
cause vehicle driveability problems. (WSPA)

Based on its experience with the existing RVP
regulation, the staff believes that low RYP gasoline can be phased in
fast enough to cbviate the need to begin the production and
distribution of low RYP gasoline during the cool weather months. As a
result, no driveability problems will result from the use of low RYP
gasoline during the cooler months.

23. (Comment: The staff does not provide a rationale for not
providing any degree of flexibility in the RYP standard, and for not
adopting the Reg-Neg agreement for RVP. (Unocal)

It is necessary that the RYP standard be a flat
7.0 psi limit with no averaging to ensure that the needed evaporative
emissions reductions are achieved. Because the response of evaporative
emissions to changes in RVP can be exponential, it is important that
RVPs higher than the adopted standard not be allowed. The staff has
not proposed that the Reg-Neg RYP level (the nationwide RYP level
agreed upon during the negotiated rulemaking process) be adopted
because the Reg-Neg RYP level would not achieve the magnitude of
reductions in evaporative emissions that can be achieved by a flat 7.0
psi standard.
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24. Lcmment: The RYP standard should be set at 7.1-7.2 psi.
Safety concerns require that the RVP standard not be set below this
level. (Texaco)

The RYP level proposed by Texaco at 7.1-7.2 psi
would achieve less emissions reducticns than the limit adopted by the
Board at 7.0 psi. The available information indicates that a 7.0 psi
standard will not result in any safety problems. See the response to
Comment 19 and the discussion at page 82 of the Staff Report,

25. Comment: As a result of a 0.1 psi pipeline blending
tolerance, a 0.3 psi test method reproducibility "error”, and a €.1 ps?
blending margin, the actual RVP of gasolines subject to the 7.0 flat
limit will be 6.5. As a result of gasolines having RYPs this low,
exhaust emissions will increase and flammability problems may result.
To avoid these problems, the RYP standards should be as follows: flat
Timit of 7.2 psi, average limit at 7.1 psi, cap limit at 7.4 psi.
{Unocal)

Agency Response: For the reasons discussed in the preceding
several comments, we believe that it is not appropriate to have an

averaging and cap stancdards fcr RYP. The ARB's Compliance Division
will continue its practice of not taking enforcement action when an ARB
test shows an exceedance of the standard within the range of
reprogucibility. We have nct seen gasoline averaging a full 0.5 below
the standard in the past, and we do not exnect to in the future.

26. Comment: As a result of the RVP standard, the butane content
of gasoline will be reduced. As a consequence of reducing the butane
content, the concentrations of longer chain saturated hydrocarbons and
olefins will increase. Tests have shown that, as a result of these
concentration increases, unburned clefins will increase in the exhaust.
(MECA)

Agency Respense: The olefin content of the gascoline will not
increase, rather it will be reduced as a result of the olefin standard
in the Phase 2 RFG regulations, Therefore, the unburned olefins in the
exhaust resulting from olefins in the fuel will be reduced centrary to
the commenter's suggestion. The effects of the increased levels of
long chain saturated hydrocarbons on the olefins in the exhaust are not
certain. 0On the one hand, refiners have claimed that the result will
be increases in the olefin levels. On the other hand, vehicle
manufacturers have claimed that tneir analysis of the auto/oil data
shows that this is not the case. The staff's review of the exhaust
emissions data from formulations similar to Phase 2 reformulated
gasoline with Tow RVP indicates an overall benefit in exhaust
reactivity. Therefore, the staff believes that there are no adverse
impacts of RYP reductions con erxhaust reactivity.
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27. Comment: Pertaining to Page 16, paragraph 1 of the TSD, tre
statement “The lYower the gasoline DI, the better the engine will
perform" is only true to a certain extent and only for warm-up
performance. If the gasoline gets too voiatile, the vehicle may
experience driveability problems after it is fully warmed-up (e.g.,
vapor lock in hot weather). (WSPA)

We agree with this comment. However, within the
range of gasoline DIs that are expected to occur in Phase 2 RFG, the
statement in the TSD is correct--reduced DI should result in better
engine performance under all conditions.

28. Commen%: The RVP standarcd may require that gasoline producers
maintain RYP levels at or near 7.0 psi year round to assure system-wide
compliance with specifications during the RYP control period. This
could have significant adverse impacts on wintertime safety and vehicle
operation. {WSPA, Chevron)

Agency Response: The staff does not believe that this will be
necessary. Under the current RYP regulation, which requires an RYP
level of 7.8 psi for the RVP control period, the staff has not observed
the producticn practices described by the commenters and a year around
comgliance with the 7.8 psi RYP standard. Higher-RVP gasoline has been
marketed during wintertime and we expect that it will continue to be
preoduced and marketed in the future years. Therefore, because we do
net expect low RVP values during wintertime, we do not expect any
prcblems with either driveability or safety during wintertime.

29. C(Comment: The Phase 2 RYP specification should be set at 7.0
psi without exception and inclusive of the testing tolerances. (General
Motors)

Agency Response: The adopted RVP limit is 7.0 psi. The ARB's
enforcement practice is described in the response to Comment 25. If
the ARB required the producers to include al] test method uncertainties
intc their production, it 1s possible that gasolines with RYPs
significantly lower than the applicable limits would result. It is
possitle that such gasclines with very low RYPs could result in
increased exhaust emissions, driveability problems, and flammability
concerns.

30. Lomment: The staff has not attempted to quantify the increase
in emissions that will result from the transport of pentanes that are
rejected as a result of compliance with the lower RYP standards. (WSPA)

Agency Response: We believes it is unlikely that gasoline
producers will have to reject pentanes to comply with the lower RYP
standard. If some pentanes are rejected, it may not be necessary to
transport them. It is pessible that they could be used as part of the
refinery’'s fuel supply. If a refiner, for some reason, chooses to
transport.the pentanes, the emissions that will result from this
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transport will be very small compared tc the emissions reductions that
will result from the lower RVP standard. Furthermore, the commenter
did not provide any data to indicate that pentanes cannot be used in
the refinery processes.

3. Sulfur Content

31. (Comment: The staff has not conducted a sensitivity study on
the effect of sulfur on exhaust emissions. (WSPA)

Agency Resnonse: As discussed in the TSD, the staff accepted and
used the conclusions of the Aute/0i1 study on the effects of suifur
content on exhaust emissions. The Auto/0il data as well as data from
the ARCO and the ARB/GM confirmation studies clearly defined the
appropriate levels of sulfur content for the Phase Z reformulated
gasoline standards. We do not believe it is necessary to conduct a
sulfur sensitivity study. The sensitivity studies were performed for
some of the cother gasoline preperties to provide an indication of the
direction cf the effects of fuel! properties on emissions. The staff's
analysis of the available emissions test results showed that the sulfur
content standard combined with the other fuel property standards wil)l
prcduce significant cost-effective emissions reductions.

32. Corment: The Board shculd adopt a more stringent sulfur
content standard. (GM)

Agency Respopnse: The adopted sulfur content standard strikes a
balance between the emissions reductions that are needed and the costs
tc produce the lower sulfur content gasoline. A more stringent
standard weuld have achieved some additional emissions reductions but
would have significantly increased the costs of producing Phase 2
reformutated gasoline,

33. Cecmment: In the discussion of sulfur (TSD p. 30-32), there is

no indication as to how the staff supports its proposed specification
ef 2C ppm. As the staff notes, the minimum level tested in the
Auto/0i1 study was 49 ppm. In proposing the 30 ppm sulfur standard,
the staff extrapolates the results of the Aute/0i) test results from 5C
pem down to 30 ppm. These extrapolations are expressly prohibited to
the industry when attempting to certify fuels through the use of the
predictive model or vehicle testing. In the discussion of the
predictive model (TSD p. 106), the staff states ". . . the model should
only be used within the range of the data; extrapolation in these
circumstances would not be reliable”. Why does the staff propose to
limit the industry's ability to extrapolate, while the staff
extrapolates outside of the limits of the data to set the sulfur
specificaticn? (Unocal)

Agency Response: The staff has not expressly prohibited oil
refiners frem the option of making extrapolations with the use of the
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predictive model, as stated by the commenter. The staff has not yet
proposed a policy regarding the implementation of the predictive medei;
it is currently develeoping this policy.

We agree that, generally, extrapolaticn can be dangerous and
should be avoided. However, when the underlying physical or chemical
mechanism responsible for the emissions change is known, the hazard
associated with making extrapolations is greatly reduced. [t is only
in these cases that the staff makes extrapoliations. The reason that
reduced sulfur content results in reduced emissions is well known. The
sulfur in the gasoline disables the vehicle's catalytic converter,
resulting in increased emissions. As the sulfur content of the
gascline is decreased, fewer active sites on the catalyst are disabled
and the performance of the catalyst will be improved, resulting in
lower emissions. Because we understand the mechanism behind the effect
of gasoline sulfur content on emissions, there is little doubt about
the effect of reducing the sulfur below the levels tested in the
experiments. Consequently, there is little danger in making
extrapolations from the available emissions test results.

The staff in the Staff Report stated that extrapolations in the
predictive model might not be appropriate because the predictive model
will include all of the Phase 2 gasoline parameters. The precise
physical or chemical mechanism behind the effects of most of these
cther parameters on emissions is not known, as it is with sulfur
content and RYP. For this reascn, it would be dangerous to use the
predictive model to predict emissions from gasolines with properties
that are ocutside the range of values tested. Thus the staff is
hesitant to allow the use extrapolations when using the predictive
medel. The staff will continue to refine its policy regarding
extrapolations as it develops the predictive model.

34, (crrment: Because of the beneficial impact that sulfur
reduction has on a vehicle's catalytic converter, the Board should
consicer requiring lower sulfur levels in diesel fuel. (MECA)

tzency Responge: Such an action would be beyond the scope of this
rulemaking, which pertains only to gasoline.

4. Olefin Content

35. (Comment: Neither the Staff Report nor the TSD supports the
necessity for control or reductions in olefins. (WSPA) We recommend
the ARB revise the olefins standard to 7 percent. (Chevron)

Lgency Response: Both the Staff Report and the TSD present the
results of the emissions tests that demonstrate that the reduction in
gasoline olefin content, in combination with other gasoline
medifications, results in emissions reductions. The staff's detailed
analysis of the emissions reductions that will be achieved from the
initial proposal is presented in Chapter III of the TSD. The staff's
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analysis of the available data as well as the emission test results cf
the ARCO and the GM/ARB confirmation studies indicates that the olefin
1imits adopted by the Board are appropriate. To reduce the costs of
cempliance, the Board relaxed the flat olefin standard from the
originally proposed value of 5 percent to 6 percent, and adopted
average provisions for olefins content that provide additional
flexibility to fuel producers. Further increase of the olefin standard
would result in inappropriate reductions of the emission benefits. The
use of the testing option (or the predictive model once it is adopted)
wouid allow a refiner to increase the olefins level to the cap limit of
10 percent if the fuel has equivalent emission performance as the Phase
2 RFG.

36. Comment: A standard for C5 and C6 olefins should be adopted.
{Toyota)

Agencv Response: The staff has not seen the results of any
emissicns test program which demonstrates that (5 and C6 olefins are
the most important alefins from an emissions precursor standpoint.

This is why a limit for total olefin content of gasoline was proposed
rather than limits on the C5 and C6 olefin content. If C5 and C%&
oiefins are the main precursors to emissions, the tctal clefin content
standard adopted by the Board wi'l still result in emissions reductions
because C5 and C6 olefins will be reduced in order to meet the total
olefin content standard.

37. Comrent: Emisstens of exhaust olefins are not related to the
presence of olefins in the gasoline. Exhaust olefin emissions are
produced from both paraffins and olefins in the fuel. Neither the

taff Report nor the TSD supports the necessity for the control of
olefins in the gasoline. {Chevron, WSPA)

tgency Response: Based on the results of the available emissions
test programs, we have concluded that the reduction in gascline olefin
content, in combination with the other proposed gascline standards,
will result in reductions of both emissions and the ozone forming
pctential of the emissions. Also see the response to Comment 26.

5. Aromatic Hydrocarbons Content

38. (Coffment: Older and newer cars react oppositely to reduced
gasoline aromatic content. 1In addition, reduced gasoline aromatic
content affects NOx and YOC emissions oppositely. Based on the
information presented, there is no support for the 25 percent level
chosen. (WSPA)

: Gascline aromatic hydrocarbon content reduction
does affect different cars differently and can have different effects
on different pollutants. The staff has evaluated the effects of
gascline arematic content reduction on emissions of all pollutants 7-om
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the total vehicle fleet. The staff concluded that, while gasoline
aromatic hydrocarbon content reduction affects different cars
differently, overall net air quality benefits will result from gasoline
aromatic hydrocarbon content reduction in combination with the other
Phase 2 standards. It should be noted that vehicle manufacturers urgec
that the standard for aromatic hydrocarbons should be more stringent
than the staff's proposal. In light of all of the comments the Board
adopted a relaxed average standard of 22 percent aromatic hydrocarben
as compared to the 20 percent level that was originally proposed.

39. Comment: In addition to a total gascline aromatic content
standard, standards should be adopted for individual aromatic
compounds. Such standards would prevent a significant increase in
exhaust emissions reactivity. (MVMA)

Agency Response: We do not believe that the available emissions
data conclusively demonstrate that individual aromatic hydrocarbon
ccmpounds have separate effects on exhaust emissions and emissions
reactivity. The available emissions data related to these effects are
ambiguous. It is likely that the reason for the ambiguity is related
to the limited amount of data and the limited scopes of the experiments
that were conducted.

The available emissions data were obtained from experiments that
were not designed to allew detection of the independent effects of
individual aromatic hydrocarbons and other fuel variables such as T30
on emissions and on emissions reactivity. As a result, any emissions
or emissions reactivity effect due to individual aromatic hydrocarbons
may be confounded with the effects of other fuel parameters such as
boiling point {or T90). Any observed effect attributed to a particular
heavy aromatic hydrocarbton may in fact be due to that hydrocarbon's
boiling point and not to the fact that it is an arematic hydrocarben.
Also, the available emissions data is not sufficient to conclusively
demonstrate that the gasoline compounds which would replace some of the
individual aromatic hydrccarbons would not result in exhaust emissions
or reactivities at least as high as the aromatic compounds they
replace, For example, it has been suggested that the aromatic
ccmpounds that may be removed would be replaced with compounds that
would result in increased ciefin emissions that would increase the
emissions reactivity.

Because the available cata is insufficient to conclusively
demonstrate the emissions and reactivity benefits, and because of the
additional costs that would result to gascline producers, we have not
adopted an additional standard for individual aromatic hydrocarbons.

If individual aromatic compounds have separate effects on emissions and
reactivity, the total aromatic and T90 standards that have been adopted
will achieve some of the benefits that would be achieved by a standard
on individual aromatics. We expect that the total aromatic standard
will result in reductions of all aromatic compounds, including the
compounds that the commenter claims will have the greatest adverse
impact on air quality. In addition, the adopted 790 standard will
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result in additional recucticns in the heavy aromatic compounds alleges
to have the greatest adverse impact on air quality.

40. Comment: A standard for heavy aromatic compounds should be
adopted. The heavy aromatic content standard should be equal to 20
percent of the total aromatic content standard. (MVYMA, Chrysler,
Toyota, General Motors)

A specific standard should be set for xylenes and other di- ang
tri-alkyl aromatic compounds in gasoline. Without such a standard, a
significant increase in exhaust emissions reactivity could result.
(MYMA, Teysta)

In the TSD one reason giver for not adopting a 1imit en the di-
and tri-alkyl aromatics 1s that further restrictions on aromatics would
lead to increased levels of alkanes in the fuel. Concern was expressed
that increased alkane levels would lead to formation of increased
amounts of olefins in the exhaust gases with a resultant increase in
ozone forming potential, thus offsetting some of the gain from limiting
the di- and tri-alky! aromatwcs in the fuel. An examination of data
from the Auto/0i1 program indicates that such a concern is unfounded.

(M)

Agengy nse:  Altheugh the Auto/0i1 data may show that alkanes
do nov affect clefins in the exhaust, some data presented by oil
companies show thal increased alkanes may result in increased olefin
emissions. We believe that the ambiguity in the data arises from the
Tact that all the experiments have not been designed so that the
independent effects cof individua)l aromatic compounds and other fue)
arcperties can be discerned.

Because the data are ambiguous, and in light of the costs involved
in meeting a stringent standard fer di- and tri-alkyl aromatics, the
Board has decided not to estaplish standards for these compounds. The
standards for 750, 7SO0, and tota) aromatics will result in scme
reguction cof the di- and tri-alkyl aromatic compounds in the fuel.
Thus, some of the potential benefits of a di- and tri-alkyl aromatic
starndard as proposed by GM wi'l te realized. Test programs are
currentiy being conducted to better understand the effects of
individual aromatic fuel components on exhaust emissions. The results
of these test programs will be incorporated into the predictive medel
as they become available.

41. (Comment: 1In addition to the adoption of a standard for di-
and tri-alkyl aromatics, a more stiringent standard for tctal aromatics
should be adopted. (GM, MVMA) Nissan recommends a 20% aromatics
standard. {Nissan)

Agency Response: We did not adopt a more stringent standard for
total aromatic hydrocarbon content because we concluded the additional
emissions reductions that wouid be achieved which would not be
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sufficient to justify the significant increases in costs. The
standards as adopted optimize emissions reductions at a cost-
effectiveness level similar to the cost-effectiveness of other ARB or
district regulations.

42. Comment: Aromatic hydrocarbons constitute a very small
fraction of the evaporative emissions and any changes in aromatic
content would have minimal impact on the reactivity of the evaporative
emissions. (Chevron)

We agree with the commenter that the aromatic
hydrocarbons in the fuel are small contributors to the reactivity of
the evaporative emissions. However, the aromatic hydrocarbon standard
was adopted primarily to reduce the mass exhaust emission rates and the
ozone forming potential of the exhaust emissions.

43. Comment: The 30 percent aromatics cap is too restrictive.
Research on ultra-low sulfur and ultra-low 790 fuels indicates that it
is likely a 35 percent aromatic fuel that is low in these other
prcperties will have emissions equal to or less than gasolines meeting
the Phase 2 standards. Consequently, the aromatics cap shculd be set
at 3% percent instead of 30 percent. (ARCO)

Lgency Response: The 30 percent aromatics cap will ensure that
emissions do not become too great at any given time. This is an

important component of the Phase 2 RFG regulations. Emissions
associated with any batch of gascliine should not be permitted to reach
high levels because it 1s possible that such high emissions gasoline
may be used during times air quality is the poorest. It is during
these times that the high emissions gasoline would have the greatest
adverse effect on air quality.

We want to make sure that the maximum emissions reductions occur
as a result of the Phase 2 standargs. Gasoline producers will be able
tc use the vehicle testing option {or, when adopted, the predictive
mocel) to meet the same emissicns reductions target by “"trading”
tetween the fuel parameters that are in the model.

6. Oxygen Content

44. Comment: The baseline fuel is based on data obtained from
industry January through June 1991 for unleaded gasoline. It should be
based on an annual set of analysis and include the leaded components as
well. Also, the oxygen content even in 1991 is not zero; at a minimum
both ARCO and Chevron are using some MTBE in their fuels. (Chevron)

Agency Response: The baseline fuel was based on the average
properties derived from the voluntary gasoline reporting program.
Although it is true sthat the data are for January through June, we
believe the data are representative of the typical gasoline because
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this period includes both winter and summer months. While the data
tase ¢id not contain any leaded fuels, it would not be appropriate to
include leaded fuel because lead was phased out on January 1, 19882. (i3
C.C.R. § 2253.4.) We recognize that some gasoline -is being blended
with cxygen. However, the oxygenated gasoline coenstituted a minor
portion of the gasoline peol. In 1987 about 0.26 percent of the
gasoline pool contained MIBE.

45. Lommeni: Neither the Staff Report nor the TSD provides a
clear air quality rationale for the establishment of a minimum oxygen
content in the summer months., Staff justifies promulgating oxygen
regulaticns as a tool to help dilute or replace other fuel parameters
that would result in emissions benefits from their displacement. Page
37 of the TSD summarizes " . the addition of oxygenates in the fue]
is needed to facilitate meeting the requirements of the reformulated
gasoline." (Unocal)

Staff has suggested in workshops that oxygen content is being
included because of the mandate in the federal Clean Air Act Amendments
of 1990 for a minimum 2.0 percent oxygen content in federal
reformulated gasoline during the summer (FCAA § 211(k){(2)(B). It is
cur cpinion that by seeking waivers under Section 211 and 209 cf the
FCAA, Catlifornia could opt out of the regquirement for the purpcse of
having mere stringent emission program with more flexible compliance.
In any event, it appears that ARB is seeking a partial waiver with the
1.2 rercent minimum cxygen level. (Unocal)

Agency Response: The federal requirements are only one of the
reascns why we need to have an oxygen requirement. The TSD (p. 32)
presents a detailed discussion of the emission impacts of oxygen
ccrntent on CO, HC, and NOx. Addition of oxygenates generally reduce CO
and HC exhaust emissions. The ambient air quality standards for ozone
and PM10 are exceeded in most areas of California. Also several areas
in the State have exceedarces of the CO standard. The addition of
cxygen to gasoline results in an air quality benefit because CQO, and
¥CC emissicns, both of which are precursors to ozone and PM10 are
recuced. Establishing a minimum cxygen lTevel will ensure that these
ai~ zuality bvenefits are acnievec. The RVP limits will ensure that the
oxygen content will not result :r increases in evaporative emissions.

In addition, oxygen content is an integral part of the Phase 2
refermulation and the benefits of oxygen cannot be disassociated from
the overall-benefits of Phase 2 reformulated gasoline. The optimum
Phase 2 reformulated gasoline formulations that were tested and for
which emissions reductions are maximized contain oxygen at the 2 weight
percent Tevel.

46. Comment: Staff suggested that California rules don't replace
the federal rules, but merely overlay them. Industry must comply with
both rules. Unless California cities (other than Los Angeles and San
Diego) opt in, ne federal rule for summertime would apply in northern
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California. Staff has pledged to avoid all necessary overlap in order
to ease the compliance burden. There appears to be no reason to opt
into the federal reformulated gasoline requirements, and therefore, no
reason for the oxygen minimum. (Unoccal)

Most areas in the state are in violation ¢f the
ozone and PM10 standards. As discussed in response to the preceding
comment, the addition of oxygen in the fuel reduces HC and CO
emissions. Both CO and HC emissions are precursors to ozone and PML1O.
Adding oxygenates in those areas that are nonattainment for the czone
and PM10 standard will help to attain and maintain these standards
because oxygen in the fuel reduces CO and YOC emissions. By making the
Phase 2 regulations uniform throughout the state, compliance with the
‘reqgulations has been simplified.

47. Comment: Even if the ARB does not adopt a surmertime minimum,
gasoline producers would still comply with the federal requirement in
southern California, and retain flexibility to supply 2.2 percent
oxygen content gasoline to northern California depending on economic
considerations. This approach would provide flexibility feor gasoline
producers to develop more cost effective ways to reduce distillation
temperatures or increase octane at the northern California refinery
cperations. The specific method of adding oxygen should not be
dictated. (Unocal)

Agency Response: The Board adopted the minimum oxygen content
requirement because of the air quality benefits associated with the
presence of oxygen in the fuel. These benefits are needed throughout
the state and not just in the areas subject to federal oxygenates
requirements. The Phase 2 regulations do not dictate how oxygen should
be added to gascline. Only the minimum and maximum oxygen levels
recuired are specified. We believe that the regulations are structured
such that the maximum flexibility possible is afforded tc the refiners
while still achieving the desired air quality objectives. Furthermore,
the ARB has incorporated in the regulations provisions to allow
refiners the flexibility to create their own gasoline formulations
througn testing or the use of a predictive model. These options will
allow a refiner to reduce the oxygen content level in the summertime if
cther fuel properties can be balanced so that the emissions behavior of
the fuel is not changed.

48. Comment: Staff has suggested that oxygen could be reduced
under alternative certification methods. Under the proposal, vehicle
testing is not a viable alternative even with major modifications. The
other alternative, the use of a predictive model, is merely a place
holder in the regulation with no clear indication that it will be a
viable alternative. At this time there is no viable alternative method
and no timetable as toc when one would be developed. However, industry
planning must begin immediately. (Unocal)
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£gengy Response: We pelieve that the oxygen requirement in the
regulation is justified. Compliance is feasible, thus the existence of

an alternative is not necessary. However, in an effort to provide the
maximum flexibility possible to industry, we have provided a mechanism
for allowing alternative gasoline formulations with jower oxygen
contents based on vehicle emission testing. The testing option is
designed to ensure that only formulations with equivalent emissions
behavicr are approved. It should not be dismissed as unworkable when
it has never been attempted. Additionally, several modifications were
incecrporated in the regulation to address some of industry's concerns
regarcing the motor vehicle testing option. See generally the
responses to comments in Section III.H.2. The ARB staff is working on
the predictive model, in a cooperative effart with industry and EPA,
with the objective of adoption :n time for it to be of practical use to
industry. Both of these cptions were presented to and discussed with
industry, including the timetable for developing the predictive model.

45. Lommen%: The requirement for summertime oxygen is further
complicated fcr gasoline producers that prefer to blend oxygen
downstream of the refinery. Page 102 of the TSD states that no
producer would be able tc take credit for the dilution effects of
oxygen added downstream. This is in contrast to the pending federal
rules that would specifically permit a producer to take credit.
Mcrecver, there is nc rationale for the requirement, even as a too] for
control of other parameters, and the cost is entirely wasted. Proposed
federal rules allow the production of shipments RBOB (Refcrmulated
Blendstocks for Oxygenate Blending) from a refinery. California rules
prohitit such shipments. This wil) further reduce the choice of
cxygenates because ethanol blends cannot be shipped in pipelines due to
the tlend's affinity for water. If a refiner is unable to take credit
for the eventual dilution effects of added oxygen, then that is one
more reason to aveid blending with ethanol. (Unocal)

Agency Response: An allowance for credit for the dilution effects
¢? oxygenates when added downstream of the refinery will significantly
reduce the ARB's ability to enforce the Phase 2 RFG reguiations. As
stated on page 102 of the TSD, the proposed {(and still not final)
federal regulations allowing the sale of "RBOB" entail complex
recuirements for tracking and documenting transactions involving this
product. We have yet to a practical mechanism that would allow a
ditittion credit to be app’ied tc the standards without cdiminishing the
ARB's ability to detect the procuction of non-complying fuel.

50. Comment: The original proposal for Phase 2 included a
specification for oxygen which allowed up to 2.7 percent by weight of
oxygen for MTBE. There was no public announcement of the change in
oxygen specification between the August public consultation meeting and
the Octcber release of the TSD for the regulations. It is not clear
from the estimated cost of compliance chart (Staff Report Table VI-1 p.
66) which assumptions regarding the oxygen level were used in the
analyses presented. This is a key point because oxygen has beneficial
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octane effects that can allow & refiner to maintain pool octane, while
reducing aromatics, olefins, and 730. (Unocal) -

The original proposal presented at the August
werkshop was based on analysis of some preliminary data. As more data
became available and were analyzed, the potential adverse effects of
high oxygen content on NOx became apparent. This prompted the proposal
of a lower oxygen content than was discussed at the public consultation
meeting. The data analyzed show that at 2 percent oxygen content, the
adverse impacts on NOx are insignificant (these data were analyzed and
discussed in the Staff Report for wintertime cxygenates, released in
conjunction with the Phase 2 RFG Staff Report).

51. Comment: Extension of the concept of equal treatment has led
us to recommend an oxygen content of 2.7 weight percent, independent cf
the coxygenate used to provide the oxygen level. We recognize that
inclusion of oxygenates brings mixed benefits, when emissions of all
criteria and other pollutants are considered. However, if 2.7 weight
percent oxygen is acceptabte for cne cxygenate, it should be acceptable
fer all of them, considering the total impact of oxygenates on all
organic emissicns {including carben monoxide and the carbonyls). (GM)

Agency Response: The regulations as adopted have the same oxygen
requirement for all oxygenates (1.8 to 2.2 weight percent), and in this

respect the regulations reflect the commenter's suggestion for “"equal
treatment." We have provided, in the provisions on alternative
gasoline formulations certified on the basis of vehicle testing (and,
when adopted, the predictive model) the option of using higher oxygen
contents (up to 2.7 weight percent) if the gasoline formulation will
achieve the same or better air guality benefits as the specified cxygen
content limits.

§2. Lomment: We propose that the allowable oxygen content be 1.8
to 2.7 weight percent for MTBE containing fuels. Increasing the
maximum allowable oxygen content for MTBE containing fuels from 2.2
weight percent tc 2.7 weight percent oxygen would add significant
flexibility to refinery operations. (ARCO)

We believe that increasing the maximum oxygen
content could have an adverse impact on air quality. A significant
number of studies indicate that NOx increases will cccur at oxygen
levels of 2.7 weight percent. Therefore the regulations do not specify
&2 higher oxygen content iimit for all gasoline containing MTBE.
However, because the cap on oxygen content is 2.7 percent, a refiner
may seek certification of an alternative gasoline formulation having an
cxygen content of up to 2.7 percent.
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7. 180

£3. (Comment: The staff's interpretation of Table 1I-12 (TSD, p.
30) is that the-appropriate specification for TS0 is 300°F, based on
an understanding that refiners would need to produce at around 290°F,
Based on Table II-12, gasocline with a T80 of 290°F results in both
relative and absolute increases in NOx in current technology cars.
Relative to a gasoline with a 300°F T90, 2S0°F results in a NOx
increase of 0.9 percent. When compared to the base gasoline, a
gasoline with a 290°F T90 results in an absolute increase in NOx
emissions of 3.5 percent. We question why staff would choose a
specification which by their own estimates results in increases in a
major category of criteria pollutants. Based on review of this table
the specification should be chosen which would result in refinery
production not to exceed 300°F. (WSPA, Unocal)

Agency Response: Although Table II-12 shows that the T390 Timit
results in about a 3.5 percent increase in NOx, it also shows about 13
rercent decrease in hydrocarbon (VOC) emissions in current vehicles.

In older vehicles, hydrocarbon emissions are also reduced by about 4
percent, CO emissions are reduced by about 5 percent, but the increase
in NOx is much smaller--about 1 percent. The TS0 limit will alse
reduce toxic emissions. Thus a T90 limit of 300°F is associated with
significant decreases of some pollutant emissions at a small expense of
cther pollutants. However, as we discussed in earlier responses in
this Section III.A., the effects of a property on emissicns shculd not
te lcocked on {soclation from the effects of other property changes. We
believe that the Phase 2 RFG standard represent an optimum at which all
properties change simultaneously so that the optimum emissions
reductions are achieved.

54. (Comment: Table II-12 1n the TSD shows emission reductions
tased on the cumulative effects of controlling several parameters,
irciuding T80. If the sensitivities were calculated comparing a Phase
2 gasoline with a change in 790 tec a standard Phase 2 gasocline with a
T9C of 300°F, the change (or sensitivity) would be much smaller.
{WSPA)

Agency Response: This is true, but as discussed in earlier
responses in this Section II1.A., it is inappropriate to focus on
incremental effects of specific properties. We are examining the
overall effects of the Phase 2 RFG standards.

55. (Comment: Since additional data will be available on the TS0
parameter from Auto/0il1 research we urge ARB to adopt a flat 325°F
and 320°F average for 790 until more data are available. (Mobil)

: We believe there are sufficient data to conclude
at this time that 790 affects emissions and specify the appropriate
levels of T80 values. We have provided, in the provisions on
alternative gasoline formulations certified on the basis of vehicle
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testing (and, when adopted, the predictive model) the option of having
a 790 value of up te 330°F if the gasoline formulation will achieve
the same or better air quality benefits as the specified T90 flat
Timits.

5¢. Gomment: Staff presents bplending of heavy gasoline components
into jet fuel as an option for reducing T90 (TSD, p. 130). Implicit in
this discussion is an assumption that there is adequate incremental jet
demand to allow blending, and thus, disposal of heavy gasoline
components. Unless there is support for the assumption regarding
incremental jet demand, this discussion presents an overly optimistic
picture of the mechanics of T30 reduction. (Unocal)

Agency Response: This is just one option presented by the staff
on page 130 of the TSD. Another option is to process the heavy
gasoline components into lighter components. The options for 790
reductions are refinery/company specific and have to be based on their
process configuration and economics. The discussion presented by the
staff is for information purposes and does not affect the staff's
conciusions since the costs of compliance were provided by refineries
and include in it consideration of the appropriate compliance
strategies.

57. Comment: The cap for TS0 (330°F) is set near the average of
gasclines now scld in California. We do not agree that fuel
specifications set at current "averages" represent a "forcing" of
technology, and we have recommended “caps" which are more appropriate
in view of the mass and reactivity reductions available. The Board
should establish a cap of 310°F for T90. (GM)

Agency Response: The 330°F cap for T90 serves mainly as a means
to permit enforcement of the standard throughout the distribution
system, and as the upper limit for the alternative gasoline formulation
opticns. The Board established a 310°F cap for DALs; this is similar
to the 1imit proposed by GM. We do not believe more stringent limits
would be cost-effective in the context of the full spectrum of Phase 2
RFG standards.

88. Commefit: Considerable pressure is being exerted to relax the
specifications on T90. We urge that this not be changed. (ARCO)

Agency Response: The Board did not revise the TS0 standards as
much as urged by many refiners. The modifications we did make are
designed to provide additional needed flexibility to refiners.

59. Comment: Mobil Research provided a statistical evaluation of
the effects of T90 exhaust hydrocarbon emissions. This analysis
indicated that decreasing TS0 below 330°F clearly has no statistical
effect on exhaust hy