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SUMMARY OF BOARD ITEM 

ITEM # 00-l 1-5: PUBLIC HEARING TO CONSIDER 
AMENDING THE TEST METHODS 
DESIGNATED FOR DETERMINING OLEFIN 
CONTENT AND DISTILLATION 
TEMPERATURES OF GASOLINE. 

STAFF RECOMMENDATION: Staff recommends that the Air Resources 
Board (ARB or Board) amend its designation of 
the test methods used to measure the olefin 
concentration and the distillation temperatures 
of gasoline. The updated methods would be 
used to determine if motor vehicle gasoline 
complies with ARB’s Phase 2 and forthcoming 
Phase 3 reformulated gasoline (RFG) 
requirements. 

The specific recommendations are as follows: 

(1) For the measurement of olefins, replace 
American Society for Testing and Materials 
(ASTM) Dl319-95a with ASTM D6550-00. 
Modify the precision statement and scope 
statement of ASTM D6550-00 and add a 
correlation between weight percent and volume 
percent. 

(2) For the measurement of distillation 
temperatures, replace ASTM D86-90 with 
ASTM D86-99aEl. 

DISCUSSION: Subsequent to the rulemaking adopting the 
Phase 2 RFG regulations, ARB staff, in 
cooperation with the ASTM and the Western 
States Petroleum Association (WSPA), have 
been striving to identify improved test methods 
for the determination of regulated fuels 
components. 
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Staff has conducted in-house evaluations of 
various test methods, participated in 
interlaboratory studies of test method 
precision, and held four workshops which were 
attended by members of the refining industry, 
instrument manufacturers, and other interested 
parties. 

Staff is recommending the adoption of ASTM 
D6550-00 for the measurement of olefins in 
gasoline because it is 2 to 3 times more 
precise than the current designated method, 
ASTM D1319-95a. Staff is also recommending 
that the precision statement and scope 
statement be superseded by revised 
statements derived from a CARBANSPA 
interlaboratory study. Additionally, staff is 
recommending the addition of a correlation 
equation between weight percent and volume 
percent. Two other methods, ASTM D6293-98 
and ASTM D6296-98, were considered, but not 
recommended, due to concerns about 
increased costs, longer analysis times, and the 
presence of only a single vendor for the 
required instrumentation. 

Staff is recommending the adoption of ASTM 
D86-99aEl for measuring distillation 
temperatures because it is easier to run and 
has eliminated mathematical errors from the 
currently adopted method, ASTM D86-90. 

SUMMARY AND IMPACTS: The proposal does not change existing 
gasoline standards and thus will not impact 
emissions. The improved precision of 
ASTM 06550-00 will reduce the uncertainty in 
the measurement of olefins in RFG. The 
changes to the distillation test method should 
reduce the need for repeated tests. 

Gasoline producers have expressed concerns 
about certain quantitative aspects of the new 
olefin test method regulations. Staff has 
agreed to consider new data relating to these 
concerns as they become available. Staff has 
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estimated the five-year cost of compliance with 
these regulations as $130,000 to $1,200,000 
for the entire industry. The proposed changes 
will have minimal impact, if any, on California 
consumers. 
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TITLE 13. CALIFORNIA AIR RESOURCES BOARD 

NOTICE OF PUBLIC HEARING f0 CONSIDER AMENDING THE TEST METHODS 
DESIGNATED FOR DETERMINING OLEFIN CONTENT AND DISTILLATION 
TEMPERATURES OF GASOLINE 

The Air Resources Board (ARB or Board) will conduct a public hearing at the time and 
place noted below to consider amending its regulations to update the methods 
designated for determining the olefin content and distillation temperatures of gasoline. 

DATE: November 16,200O 

TIME: 9:30 a.m. 

PLACE: Air Resources Board 
Board Hearing Room, Lower Level 
2020 L Street 
Sacramento, California 

This item will be considered at a two-day meeting of the Board, which will commence at 
9:30 a.m., November 16,2000, and may continue at 8:30 a.m., November 17,200O. 
This item may not be considered until November 17, 2000. Please consult the agenda 
for the meeting, which will be available at least 10 days before November 16, 2000, to 
determine the day on which this item will be considered. 

This facility is accessible to persons with disabilities. If accommodation is needed, 
please contact the ARB’s Clerk of the Board by November 2,2000, at (916) 322-5594, 
or Telecommunications Device for the Deaf (TOO) (916) 324-9531, or (800) 700-8326 
for TDD calls from outside the Sacramento area, to ensure accommodation. 

INFORMATIVE DIGEST OF PROPOSED ACTION AND PLAIN ENGLISH POLICY 
STATEMENT OVERVIEW 

Sections Affected: Proposed amendments to section 2263(b), title 13, California Code 
of Regulations (CCR). 

Description of the Proposed Regulatory Action 

The California reformulated gasoline (CaRFG) regulations establish specifications for 
eight chemical and physical properties of gasoline. The Phase 2 CaRFG2 standards 
became applicable in March 1996. California gasoline will have to meet the recently 
adopted Phase 3 CaRFG standards starting December 31,2002. Both the Phase 2 and 
Phase 3 CaRFG specifications include limits on olefin content and on T50 and T90 - 
the temperatures at which 50 percent and 90 percent of the gasoline is distilled. For 
each property specification, the regulations identify the method to be used in 
determining compliance. In most cases the methods are based on test methods 
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approved by the American Society of Testing and Materials (ASTM). The last two digits 
of an ASTM designation. represent the year of adoption or last revision. 

The ARB staff is proposing that the Board amend the designations of the test methods 
for measuring olefin content from ASTM Method D 1319-95a to ASTM D 6550-00 with 
three modifications: (1) identifying repeatability and reproducibility as 0.1 3Xo.5 and 
O.32Xo-5 respectively when x = mass percent olefins, (2) providing that volume percent 
olefins equals 0.857 x mass percent olefins, and (3) expanding the scope statement 
from 0.3 to 25 mass percent olefins. This change would become applicable 
January 1,2002. 

The staff is also proposing that the Board amend the method for measuring the T50 and 
T90 of gasoline from ASTM D 86-90 to ASTM D 86-99asl. 

The staff has arrived at these recommendations after several years of cooperative effort 
evaluating Phase 2 CaRFG test methods with members of the regulated community, in 
particular the Western States Petroleum Association’s (WSPA) Working Group on Test 
Methods and ASTM Subcommittee 02. These methods will also be applicable to the 
Phase 3 CaRFG standards, and the staff will continue to work with WSPA to monitor the 
effectiveness of these methods as gasoline subject to the Phase 3 CaRFG standards 
becomes available. 

Comparable Federal Regulations 

The U.S. Environmental Protection Agency (U.S. EPA) administers federal RFG 
regulations requiring that gasoline sold in various areas of the country with poor air 
quality meet standards for federal reformulated gasoline. Gasoline sold in most of 
Southern California and in the greater Sacramento area is subject to the federal RFG 
standards as well as having to meet the CaRFG standards. 

The ARB has worked with U.S. EPA and gasoline producers to avoid unnecessary 
duplication and conflicts between the federal and state enforcement agencies. As a 
result of this cooperative effort, the federal regulations allow producers and importers of 
California gasoline to use test methods specified in the ARB’s regulations in lieu of the 
otherwise applicable federal methods. (40 CFR section’80.81 (h).) 

AVAILABILITY OF DOCUMENTS AND AGENCY CONTACT PERSON 

The ARB staff has prepared a Staff Report: Initial Statement of Reasons (ISOR) for the 
proposed regulatory action which includes the full text of the proposed regulatory 
language, a summary of the environmental and economic impacts of the proposal, if 
any, and supporting technical documentation. Copies of the ISOR may be obtained from 
the ARB’s Public Information Office, 2020 L Street, Sacramento, California 95814, 
(916) 322-2990, at least 45 days prior to the scheduled hearing. To obtain the ISOR in 
an alternative format, please contact the Air Resources Board ADA Coordinator at 
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(916) 323-4916, TDD (916) 324-9531, or (800) 700-8326 for TDD calls from outside the 
Sacramento area. This notice, the ISOR, and all subsequent regulatory documents are 
being made available on the ARB Internet site for California gasoline, 
http://www.arb.ca.qov/reqact/crfqtmOO/crfqtmOO.htm. 

The staff has also compiled a record that includes all information upon which the 
proposal is based. This material is available for inspection upon request to the agency 
contact person identified below. 

The ARB has determined that it is not feasible to draft the regulation in plain English 
due to the technical nature of the regulation; however, a plain English summary of the 
regulation is available from the agency contact person named in this notice, and is also 
contained in the ISOR for this regulatory action. 

Further inquiries regarding this matter should be directed to the agency contact person 
for this rulemaking, Dr. Judson S. Cohan, Staff Air Pollution Specialist, Fuel Analysis 
and Methods Evaluation Section, Monitoring and Laboratory Division, at 
(626) 575-6792. 

COSTS TO PUBLIC AGENCIES AND TO BUSINESSES AND PERSONS AFFECTED 

The determinations of the Board’s Executive Officer concerning the costs or savings 
necessarily incurred in reasonable compliance with the proposed regulations are 
presented below. 

The Executive Officer has determined that the proposed regulatory action will not create 
costs or savings, as defined in GovernmentCode section 11346.5(a)(6), to any state 
agency or in federal funding to the state, costs or mandate to any local agency or school 
district, whether or not reimbursable by the state, pursuant to part 7 (commencing with 
section 17500), division 4, title 2 of the Government Code, or other nondiscretionary 
costs or savings to local agencies. 

In ,developing this regulatory proposal, the ARB staff evaluated the potential economic 
impacts on private persons and businesses. The Executive Officer has determined that 
the proposed regulatory action will not have a significant cost impact, as defined in 
Government Code section 113465(a)(9), on directly affected private persons or 
businesses. 

The Executive Officer has determined that the proposed regulatory action will not have 
a significant adverse economic impact on businesses including the ability of California 
businesses to compete with businesses in other states. In accordance with 
Government Code section 11346.3, the Executive Officer has determined that the 
proposed regulatory action will not affect the creation or elimination of jobs within the 
State of California, the creation of new businesses within California, or the expansion of 
businesses currently doing business within California. An assessment of the economic 
impacts of the proposed regulatory action can be found in the ISOR. ’ 
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The Executive Officer has also determined, pursuant to Government Code section 
113465(a)(3)(B), that the proposed regulatory action will affect small business. 

Before taking final action on the proposed regulatory action, the Board must determine 
that no alternative considered by the agency would be more effective in carrying out the 
purpose for which the action is proposed or would be as effective and less burdensome 
to affected private persons or businesses than the proposed action. 

SUBMll7AL OF COMMENTS 

The public may present comments relating to this matter orally or in writing at the 
hearing, and in writing or by e-mail before the hearing. To be considered by the Board, 
written submissions must be addressed to and received by the Clerk of the Board, 
Air Resources Board, P-0. Box 2815, Sacramento, CA 95812, or 2020 L Street, 4’h 
Floor, Sacramento, CA 95814, no later than 12:OO noon, November 15, 2000, or 
received by the Clerk of the Board at the hearing. To be considered by the ARB, e-mail 
submissions must be addressed to crfotmOO@?listserv.arb.ca.qov and received ;It the 
ARB no later than 12:OO noon, November 15,2000, so that ARB staff and Board 
members have time to fully consider each comment. 

The Board requests, but does not require, that 30 copies of any written statement be 
submitted and that all written statements be filed at least 10 days prior to the hearing. 
The Bqard encourages members of the public to bring to the attention of staff in 
advance of the hearing any suggestions for modification of the proposed regulatory 
action. 

STATUTORY AUTHORITY AND REFERENCES - 

This regulatory action is proposed under that authority granted in Health and Safety 
Code sections 39600,39601,43013,43013.1,43018, and 43101, and Western Oil and 
Gas As&n. v. Orange County Air Pollution Control District, 14 Cal.3d 411, 121 CaLRptr. 
249 (1975). This action is proposed to implement, interpret and make specific Health 
and Safety Code sections 39000,39001,39002,39003,39010,39500,39515,39516, 
41511,43000,43013,43013.1,43016,43018 and 43101, and Western Oiland Gas 
Ass’n. v. Orange County Air Pollution Control District, 14 Cal.3d 411, 121 Cal.Rptr. 249 
(1975). 

HEARING PROCEDURES 

The public hearing will be conducted in accordance with the California Administrative 
Procedure Act, title 2, division 3, part 1, chapter 3.5 (commencing with section 11340) of 
the Government Code. 

Following the public hearing, the ARB may adopt the regulatory language as originally 
proposed or with non-substantial or grammatical modifications. The ARB may also 
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adopt the proposed regulatory language with other modifications if the modifications are 
sufficiently related to the originally proposed text that the public was adequately placed 
on notice that the regulatory language as modified could result from the proposed 
regulatory action. In the event that such modifications are made, the full regulatory text, 
with the modifications clearly indicated, will be made available to the public for written 
comment at least 15 days before it is adopted. 

The public may request a copy of the modified regulatory text from the ARB’s Public 
lnfonnation Office, 2020 L Street, Sacramento, California 95814, 
(916) 322-2990. 

CALIFORNIA AIR RESOURCES BOARD 

f d’&lCHAEL P. KENNY 
EXECUTIVE OFFICER 

Date: September 19,200O 

. 
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STATE OF CALIFORNIA 
CALIFORNIA ENVIRONMENTAL PROTECTION AGENCY 

AIR RESOURCES BOARD 

STAFF REPORT: INITIAL STATEMENT OF REASONS FOR RULEMAKING 

PUBLIC HEARING TO CONSIDER AMENDING THE TEST METHODS DESIGNATED 
FOR DETERMINING OLEFIN CONTENT AND DISTILLATION TEMPERATURES OF 

GASOLINE 

Date of Release: September 29,200O 
Scheduled for Consideration: November 16,200O 

1. INTRODUCTION AND SUMMARY 

The staff of the Air Resources Board (ARB or Board) is proposing that the ARB 
amend its designations of the test methods used to measure the amount of 
olefins in and the distillation temperatures of California Reformulated Gasoline 
(CaRFG). The updated test methods will be used to determine if motor vehicle 
gasolines comply with ARB’s regulations. 

The Board adopted the Phase 2 CaRFG regulations in November 1991, with an 
effective date of March 1, 1996. The Phase 2 specifications, now contained in 
section 2262, title 13, California Code of Regulations (CCR), include limits on 
olefins and on T50 and T90 -the temperatures at which 50 percent and 90 
percent of the gasoline is distilled. The test methods for determining compliance 
with these limits are specified in section 2263(b), title 13, CCR. 

In December 1999, the Board adopted standards for Phase 3 CaRFG, applicable 
starting December 31, 2002. The specifications for distillation temperatures 
were changed while the olefin specifications remained the same. The section 
2263(b) test methods also apply to the Phase 3 CaRFG standards. 

Although the originally specified test methods were the best procedures available 
when the CBG regulations were adopted, both the ARB and the affected industry 
recognized that they had shortcomings, especially in terms of precision. 

‘Accordingly, in adopting the regulations, the Board directed staff to work with 
industry to identify improved test procedures. Since 1995, this process has 
resulted in improvements to several’of the test methods. 



568 

To further this end, over the last 5 years we have conducted in-house 
evaluations of various test methods, participated in interlaboratory studies of test 
method precision carried out by the American Society for Testing and Materials 
(ASTM), and met regularly with members of the Western States Petroleum 
Association (WSPA) to discuss test method development. We also held three 
workshops, which were attended by members of the oil industry, instrument 
manufacturers, and other interested parties. Through these efforts, we have 
identified new and updated test methods for olefin content and distillation 
temperatures. The proposed test method for olefins using supercritical fluid 
chromatography (SFC) is two to three times more precise than the method 
currently designated by the ARB. The proposed distillation test method is an 
updated version of the currently designated method, which contains various 
correction and clarifications and eliminates certain unnecessary and burdensome 
requirements. The proposed changes are set out in Table 1. 

Table 1. Proposed Test Method Changes 

I Regulated Component 1 Currently Adopted Method 1 Proposed Method I 

Olefins I ASTM D1319-95a 1 ASTM D6550-00” (SFC) 1 

I Distillation Temperatures I ASTM D86-90 I ASTM D86-99ael I 

a. The precision statement for this method (by SFC) is defined in Attachment A 
and not by the statement published with the method. Mass-volume% 
correlation procedures are shown in Attachment B. A revised scope 
statement is given in Attachment C. 

PLAIN ENGLISH SUMMARY 

The new test method staff is proposing uses a complex, automatic system 
controlled by a computer to count the olefins in a sample of gasoline. The 
current method counts olefjns by having a human operator measure the 
length of a glowing band with a ruler. With the new method, two people 
measuring the same gasoline sample are much more likely to get the same 
answer than they are with the old method. 

2 
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Ii. BACKGROUND 

A. Califo,rnia Regulations 

In late 1991, the Board adopted the Phase 2 CaRFG regulations, which 
establish specifications for eight properties of California gasoline starting in 
March 1996. These include year-round minimum and maximum oxygen 
content limits, limits on the total benzene, aromatic hydrocarbon, olefin, and 
sulfur content, and limits on the volatility (RVP) and boiling point distribution 
(T50/T90) of gasoline. The Phase 2 CaRFG specifications are shown below 
in Table 2. 

Table 2. Phase 2 CaRFG Specifications 

Parameter 

Sulfur, porn 
Benzene; vol% 
Olefins, vol% 
Oxygen, wt% 

T50, “F 
T90, OF 

RVP. psib 

Flat Limit 

40 

Averaging Limit 

30 

Cap Limit 

80 J 
1 .oo 0x0 1.20 
6.0 4.0 10.0 

1.8 - 2.2 -- 1.8” - 3.5 
210 200 220 
300 290 330 
7.0 -- 7.0 

.a - Minimum applies in wintertime only 
b - RVP limit applies in summertime only 

The CaRFG regulations identify the test methods to be used in determining 
compliance with the limits for the eight regulated properties. In almost all cases, 
they are ASTM test methods, sometimes with specified modifications. The ASTM is 
a prominent not-for-profit organization that provides a forum for manufacturers and 
users of products, as well as academicians and government representatives, to 
prepare standards based on a consensus approach. The last two digits of an 
ASTM Test Method designation represent the year of adoption or last revision. 

B. Test Method Development 

1. Olefin Analysis 

The original Phase 2 CaRFG regulations specified ASTM Dl319-89, 
fluorescent indicator adsorption (FIA), for the measurement of olefins. 
The regulation was amended in October 1995, changing the 

designated test method to ASTM Dl319-9x (later published and 
updated as Dl319-95a). The newer version of the test method 

3 
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includes precision data applicable to oxygenated gasolines, but is 
otherwise identical to the older version in most respects. 

Although ASTM D1319 was the best method available when the 
regulations were adopted and amended, both ARB staff and industry 
recognized that it has a serious shortcoming. The test method has a 
very poor precision as measured by interlaboratory reproducibility. In 
adopting the regulations, the Board accordingly directed staff to work 
with industry to identify improved test procedures. 

ARB staff, working with WSPA, formed the CARBNVSPA Working 
Group on Fuels Test Methods, which has met biannually to discuss 
progress in methods development. Staff has also taken an active role 
in the activities of ASTM Subcommittee 002.04 on Hydrocarbon 
Analysis, participating in many of their interlaboratory round robin 
studies of candidate methods, 

Through its work with ASTM and WSPA, staff has identified three 
possible test methods to replace ASTM D1319-95a. Of these three 
methods, staff recommends a modified version of ASTM D6550-00, 
“Standard Test Method for the Determination of the Olefin Content of 
Gasolines by Supercritical Fluid Chromatography.” 

2. Distillation 

The current CaRFG regulation specifies ASTM D86-90 as the 
designated test method for the measurement of distillation 
temperatures. After its adoption, errors were discovered in the 
precision statements of this method. A later version of the method, 
D86-96, contains corrected precision statements. As a result, method 
D86-96 was granted equivalency by Executive Order # G-71 9-003 in 
August, 1996. 

The most recently published version of the distillation method, 
D86-99as1, contains several important changes- The method now 
requires a temperature sensor centering device which improves the 
accuracy of the temperature reading. The specifications for the 
glassware used during the distillation have been corrected, ensuring 
the availability of appropriate equipment. 

Two aspects of D86-90 which are difficult to implement are the time 
from first drop to 5% recovered (60-75 seconds) and the time from 
final heat adjustment to final boiling point (3-5 minutes). As a result of 
years of study and discussion, these requirements have been relaxed 
to 60-I 00 seconds and O-5 minutes, respectively, in 086~9gaEl. 

4 
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III. RECOMMENDATION 

We recommend that the Board amend section 2263(b), title 13, California Code of 
Regulations as indicated in Table 1. The amendments would update the methods 
designated for determining the olefin content and distillation temperatures of 
CaRFG. The text of the proposed amendments is set forth in Attachment D. 

IV. PROPOSED ACTIONS, RATIONALE, AND ALTERNATIVES 

In this section, the proposed test methods, the currently applicable test methods, 
and alternative test methods are evaluated. 

A. Replace ASTM D1319-95a with ASTM D6550-00 (SFC) for the 
Measurement of Olefins in Gasoline, starting January .I, 2002. Adopt a 
mass-volume% correlation, revised precision statement, and expanded 
scope for ASTM D6550-00 (see Attachments A, B and C). 

ASTM D1.319-95a is the method currently designated for the measurement 
of olefins in gasoline. We recommend that the Board adopt ASTM D6550-00 
to replace the current method. 

The precision statement in the published version of ASTM D6550-00 is 
based on an interlaboratory round robin conducted. by ASTM. After D6550- 
00 was balloted, certain participants in the round robin were found to have 
used impure calibration materials, resulting in a poor reproducibility for the 
method. CARB and WSPA performed an independent round robin in March 
2000 in order to determine a more realistic precision statement. The 
precision statement derived from the CARBNVSPA round robin is given in 
Attachment A. The reproducibility of the proposed method is substantially 
better than the reproducibility of the currently applicable method. 

WSPA members have expressed concern about the very low reproducibility 
determined from the CARBMlSPA round robin data. They believe that the 
reproducibility may be artificially low because most of the participating 
laboratories were research facilities and all the olefin trap columns were 
manufactured in a single batch. Staff will consider new precision data as it 
becomes available. 

ASTM D6550-00 generates results in mass%, while the olefin regulation is in 
volume%. Measurements in these two units cannot be interconverted. A 
correlation equation was developed to convert mass% to volume% using 
data from D1319-95a. The equation is given in Attachment B. Since the 
correlation equation was developed using mostly Phase 2 gasolines, it may 
not give optimal results for future Phase 3 fuels. As Phase 3 CBG enters the 
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marketplace, staff and WSPA will monitor the accuracy of the correlation 
equation and propose a new equation if necessary, 

ASTM D6550-00’s published range is 1 to 25 mass% olefins. No samples 
with olefin levels below 1 mass% were used in either the ASTM or 
CARBMGPA round robin. However, certain refiners in California routinely 
produce gasoline with olefin levels well below 1 mass%. Staff and WSPA 
scientists agree that there is no inherent reason-that D6550-00 should not 
perform acceptably at lower olefin levels. An expanded scope statement is 
given in Attachment C. In the future, staff and WSPA will verify the ability of 
D6550-00 to measure these lower olefin levels. 

Implementation of D6550-00 will require the purchase and setup of new 
instruments or modification of existing instruments. Additionally, refinery 
staff will need training and practice in conducting the new test method, In 
order to ensure that refiners have sufficient time to develop expertise in the 
new method, staff recommends a start date of January 1, 2002. 

The three technical, quantitative amendments to ASTM D6550-00 described 
above may require adjustment as new data are obtained. Staff recognizes 
the possibility that a more appropriate precision statement, correlation 
equation, and/or lower range limit may become available before the 
January 1, 2002 implementation date. Any changes to these equations and 
values would require a supplemental rulemaking. In order to facilitate any 
such changes, we recommend that the Board delegate authority to make 
these amendments to the Executive Officer. 

1. Comparison of Adopted and Proposed Methods 

The proposed method, ASTM D6550-00, uses supercritical fluid 
- chromatography (SFC) to achieve the separation and quantification of 

olefins. This method completely separates the olefinic fraction of the 
fuel from the saturate, aromatic, and oxygenate fractions. The olefrns 
are quantified by electronic detection and computer integration. In 
contrast, ASTM D1319-95a measures olefins by elution of the 
gasoline onto a silica column impregnated with fluorescent dyes. 
Olefins are quantified by operator measurement of the lengths of 
different fluorescent bands using a ruler. 

ASTM D6550-00 utilizes hardware that is more expensive than ASTM 
Dl319-9x. However, all refiners of California gasoline already use 
SFC instrumentation for compliance with the regulation of aromatics in 
diesel fuel. The cost of modifying the existing SFC units to measure 
olefins in gasoline as well as aromatics in diesel fuel is approximately 
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$10,000 per instrument. The additional cost may be offset by reduced 
labor costs associated with the SFC method. 

ASTM D6550-00 generates results in mass%. These values are 
converted to ~01% using a correlation equation (see Attachment B). 

The reproducibility of each test method (including alternatives) is 
shown in Table 3. Values are given for olefin levels corresponding to 
the average, flat, and cap limits. 

Table 3. Reproducibility Comparison at 4.0, 6.0, and 10.0 Vol% Olefins 

Test Method Reproducibility (R) R @ 4.0 Vol% R @ 6.0 Vol% R@ lO.OVol% 

* D6550-00 0 .32X0.’ 0.6 0.8 1.0 
D1319-9x 0.81 9X0,’ 1.9 2.4 3.3 
D6293-98 O.255Xo.7444 0.7 0.9 1.4 
D6296-98 0.26X0.‘* 0.7 0.9 1.4 

2. Alternative Methods 

a. ASTM D6293-‘98: Multidimensional Gas Chromatography (O- 
PONA) 

Although ASTM D6293-98 has a number of advantages, we do 
not recommend it for adoption because the analysis requires 
nearly two hours per sample and the instrument is relatively 
costly and complex. The method’s reproducibility is 
comparable to that of D6550-00, being slightly better for olefin 
concentrations below 3 ~01% and slightly worse at higher 
concentrations. While D6293-98 has the advantage of 
providing results in volume%, the length of the analysis makes 
it undesirable for a production environment. Additionally, the 
instrumentation specified by D6293-98 is currently available 
from only one vendor. 

ASTM D6293-98 is currently considered an equivalent method 
to D1319-9x, and it will be eligible for equivalency to ASTM 
D6550-00 once the latter is adopted. 

b. ASTM D6296-98: Multidimensional Gas Chromatography (Fast 
Total Olefins) 

ASTM D6296-98 is based on technology similar to that of 
D6293-98. This test method requires only 20 minutes per 
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sample. However, it requires sample preparation and 
calibration, and does not give as accurate a volume% result as 
D6293-98. It also has a high bias of about 10% compared to 
06293-98. The instrument is also currently available from only 
one vendor. 

B. Replace ASTM D86-90 with ASTM D86-99aEl. 

ASTM D86-90 is the method currently designated for the measurement of 
T50 and T90 for gasoline. We recommend that the Board adopt the most 
recent published version, ASTM D86-99as1, to replace the current method. 
Since the same basic hardware is used, and no additional training of 
personnel is required, there is no need to provide lead time for this 
amendment. 

ASTM D86-90 contains errors in its precision statements. These errors have 
been corrected in D86-99acl. 

ASTM D86-99ael relaxes D86-90’s overly restrictive requirements for the 
time from first drop to 5% recovered and the time from final heat adjustment 
to end point. Through extensive studies, ASTM’s subcommittee on 
distillation found that relaxing these time requirements would not cause any 
loss of data quality. These changes will result in fewer repeat analyses 
being performed. 

ASTM D86-99asl also specifies a mechanism for ensuring that the 
temperature sensor is centered in the neck of the distillation flask. Centering 
the sensor is necessary to obtain accurate temperature readings. 

1. Comparison of Adopted and Proposed Methods . 

With the exception of the centering device, ASTM D86-99asl uses the 
same hardware as ASTM D86-90. ‘No additional skills or training are 
required of the operator. The new method should result in lower costs 
due to the reduced need for repeat analyses. 

2. Alternative Methods 

No alternative methods were considered. 
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V. AIR QUALITY, EtiVIRONMENTAL, AND ECONOMIC IMPACTS 

A. Air Quality and Environmental Impacts 

The proposed changes in the test methods will not result in air quality 
impacts because the underlying standards for gasoline content will remain 
the same. The staff has not identified any significant adverse non-air quality 
environmental impacts that would result from this proposal. 

B. Economic Impacts 

This section evaluates the potential economic impact of the proposed 
changes in the test methods on business enterprises in California. 
Government Code section 11346.5(a)(8) requires that, in proposing to adopt 
or amend an administrative regulation, state agencies shall assess the 
potential for adverse economic impact on California business enterprises 
and individuals. The assessment shall also include the impact of the 
proposed or amended regulation on the ability of California businesses to 
compete with businesses in other states. The Government Code also 
requires state agencies to assess the potential impact of their regulations on 
California jobs and business expansion, elimination, or creation. 

The proposed changes are intended to increase the precision, accuracy, and 
efficiency of the test methods used for measuring the olefin content and 
distillation temperatures of CBG. These changes are not expected to 
impose significant additional costs on California business enterprises. The 
test methods update may actually result in cost savings to some affected 
businesses due to the lower number of repeated tests required by the new 
distillation method. The table below summarizes the test method changes, 
additional instrumentation cost, and differences in operational/maintenance 
(O/M) cost resulting from the changes. 

Parameter Current Method Proposed Method Instrument Cost O/M Cost 
1 

1 

T50/T90 D86-90 D86-99asl none none. 
Olefins D1319-95a D6550-00 -$lO,OOO - $65,000 -$O - $6500 

The proposed method D86-99asl imposes no additional cost on affected 
businesses because it requires only minor editorial changes to the current 
method D86-90. 

The cost for 06550-00 varies greatly depending on whether businesses 
choose to upgrade an existing instrument already in use or purchase a new 
instrument. The SFC instrumentation used for analyzing diesel fuel for 
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aromatic content can be upgraded to analyze gasoline for olefins for 
approximately $10,000. In this case, the additional maintenance cost is 
minimal. However, refiners may choose to purchase an additional 
instrument rather than analyze both gasoline and diesel fuel on a single 
instrument. In this case, the instrument cost is approximately $65,000. 
Maintenance costs are typically estimated as 10% of the instrument cost. 
The cost of consumable materials is expected to be similar to that of D1319- 
95a. 

Training costs for 06550-00 are expected to be minimal as refiners already 
have expertise in SFC. No additional staff is expected to be needed since 
D6550-00 is more automated and less labor-intensive than D1319-95a. 

The proposed test methods are projected to cost the affected industry no 
more than $1,200,000 in total over five years. This cost increase is not 
expected to have a significant impact on the profitability of California refiners. 
As a result, we expect no significant change in employment, business 

competitiveness, or the status of businesses in California due to the change 
of test methods. 
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Modified Precision of ASTM D6550-00 

Repeatability = 0.1 3X0.5 

Reproducibility = O.32Xo.5 

X = mass% olefins 

These precision equations are based on a round robin study performed by CARB and 
WSPA in March-June 2000. The raw data from this study is available upon request. This 
round robin was carried out because some participants in the original ASTM round robin 
are known to have used impure calibration materials, resulting in a poor precision. Staff 
agrees to consider future precision studies as they become available. 
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Equation for Converting Mass% Olefins to Volume% Olefins 

Volume% = 0.857 * Mass% 

This equation is based on data from a CARBNVSPA round robin study in March-June 
2000. The data is available upon request. CARB and WSPA will monitor the continued 
accuracy of this correlation as Phase 3 CBG begins production. 
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Modified Scope Statement for ASTM D6550-00 

The application range is from 0.3 to 25 mass% total olefins. 

In both the CARBNVSPA and ASTM round robins, no samples with olefin levels below 
4 mass% were included. As a result, the published scope for D6550-00 is 1 to 25 mass%. 
Staff and WSPA scientists agree that there is no reason the method shouldn’t be able to 

quantify olefins as low as 0.3 mass%, the lower limit of the current designated and 
equivalent test methods. 

The extension of the scope statement is necessary, as there are refiners in California 
which routinely produce gasoline with olefin levels well below 1 mass%. Staff and WSPA 
have agreed to confirm the applicability of D6550-00 to low olefin levels in the near future. 

C-l 



584 

ATTACHMENT D 



585 

Amend section 2263(b), Title 13, California Code of Regulations, to 
read as follows: 

[Note: The proposed amendments for this rulemaking action are 
shown in v to indicate proposed deletions and 
underline to indicate proposed additions.] 

Section 2263. Sampling Procedures and Test Methods 

(a) Sampling Procedures. In determining compliance with the 
standards set forth in this subarticle 2, an applicable sampling 
methodology set forth in 13 C.C.R. section 2296 shall be used. 

(b) Test Methods. 

(1) In determining compliance with the standards set forth in this 
subarticle 2, the test methods presented in Table 1 shall be 
used. All identified test methods are incorporated herein by 
reference. 

Table 1 

Section 

2262.1 . 

2262.2 

2262.3 

2262.4 

2262.5 

2262:6 

2262.7 

Gasoline Specification 

Reid Vapor Pressure 

Sulfur Content 

Benzene Content 

Olefin Content 

Oxygen Content 

T90 and T50 

Aromatic Hydrocarbon 
Content 

Test Method a 

ASTM D 323-58 b or 
13 C.C.R. Section 2297 

ASTM D 2622-94 cvd or 
ASTM D 5453-93 

ASTM D 5580-95’ 

4CfnAn 
ASTM D 6550-00’~g~h 

ASTM D 4815-94 

ASTM D 86-88-99asl 

ASTM D 5580-95 gi 
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a Do not report values below the limit of detection (LOD) specified in the test method. Where a test 
method does not specify a LOD. do not report values below the lower limit of the scope of the test 
method. 

b Delete paragraph 4(b) concerning sampling. 

c Make the following modifications to paragraph 9.1: 

Low Level Sulfur Calibration Procedure 

Reagents 
Thiophene, at least 99% purity 
2-M,ethylthiophene, at least 98% purity 
Toluene, reagent grade 
2,2,4 - Trimethylpentane. reagent grade 

Preparation of Stock Standard 
Weigh standard materials thiophene (-0.7290 gm) and 2-methylthiophene (-0.7031 gm) separately into a 
tared volumetric flask and record the individual mass to 0.1 mg. Add a mixed solvent containing 25% 
toluene and 75% isooctane (by volume) into the flask to a net weight of approximately 50 gm and record 
the weight. This stock standard contains approximately 10 mg/gm sulfur. The actual sulfur concentration 
can be calculated as follows: 

Sulfur from thiophene (gm) = 
Weight of thiophene l 32.06 * purity / 84.14 

Sulfur from 2-methylthiophene (gm) = 
Weight of 2-methylthiophene * 32.06 * purity / 98.17‘ 

Sulfur concentration of Stock Standard (gm/gm) = 
(sulfur from thiophene + sulfur from 2-methylthiophene) / net weight of the stock standard 

Multiply the sulfur concentration by 1000 to convert the unit to mg/gm. 

Preparation of Calibration Standards 
Pipette 2.5 ml of the Stock Standard to 250 ml flask and dilute with the mixed solvent to the mark. The 
diluted standard contains approximately 100 mg/kg sulfur. Prepare 5, 10.20, 30. 50, 75 ppm calibration 
standards by pipetting 5, 10.20, 30, 50, 75 ml of the Diluted Standard into a 100 ml flask, respectively, 
and diluting with the mixed solvent to the mark. The actual concentration of the calibration standard 
should be determined from the stock standard. The standards with concentration ranging from 5 to 100 
ppm and the mixed solvent are to be used for calibrating the instrument. 

d Replace ASTM D 2622-94 reproducibility values with the following: 

Sulfur Content, ppm 

10 to30 
=+30 
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Reproducibility 

40.5% X Sulfur Content (ppm) 
19.2% X Sulfur Content (ppm) 

e The reproducibility of benzene is as follows: 

Reproducibility = 0.1409 (X1.133), where X = vdl % 

f Reolace ASTM 06550-00 reproducibilitv equation with the following; 

Reoroducibilitv = 0.32 P.5 
where X is between 0.3 and 25 mass % olefin 

9 The conversion from mass% olefin to volume% olefin is defined as follows; 

volume% olefin = 0.857 l mass% olefitl 
. 

h Reolace the last sentence in ASTM 06550-00 section 1 .l with the followina; 

The amation ranae is from 0.3 to 75 mass% total olefins, 

J The reoroducibilitv of total aromatic hvdrocarbon is as follows; 

ReDroducibilib = 1.4 VO~‘/Q 

D-3 



(c) Equivalent Test Methods. Whenever this section provides for the use of a specified 
test method, another test method may be used following a determination by the 
executive officer that the other method produces results equivalent to the results with 
the specified method. 

NOTE: Authority cited: sections 39600, 39601,43013, 43018, and 43101, Health and Safety Code; and 
Western Oil and Gas Ass’n, v. Orancle Cou ty Air Pollution Control District 14 Cal.3d 411, 121 CaLRptr. 
249 (1975). Reference: sections 39000,3?IOOl, 39002,39003,39010,39500,39515,39516,41511, 
43000, 43016,43018, and 43101, Health and Safety Code; and Western Oil.and Gas Ass’n. v. Qrange 
County Air Pollution Control District, 14 Cal.3d 411, 121 Cal.Rptr. 249 (1975). 
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