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SUBJECT: Corn Growers' Ethanol Demands and Deadline

We met this morning with the Corn Growers' leadership and
photochemist Dr. Gary Whitten in what was intended to be a
courtesy follow up to their September 11 science meeting with
EPA. Dr. Whitten presented information on the science which
indicated that at maximum, ethanol results in three parts per
billion (ppb) more ozone than MTBE; the Clean Air Act standard
allows 120 ppb. Whitten contends that the analysis taken a step
further shows use of ethanol and MTBE could be considered
equivalent relative to ozone, under a "reactivity" based
assessment in the Reformulated Gasoline Program (RFG).

We checked Whitten's result with Harold Kreucher of Ford
Motor Company. Kruecher had worked on the Auto-0il study from
which Whitten drew some data. He painted a better picture for
ethanol than EPA but did not give it all the environmental
benefit indicated by Whitten. We will host a meeting tomorrow
between EPA and Whitten, although the Agency's staff believe that
they already discredited Whitten on Friday in Ann Arbor.

September 18 Deadline

The Corn Growers used this morning's session to deliver an
ultimatum on the ethanol issue. They provided us with a list of
their demands and stated that they intend to hold a press
conference in Chicago this Friday either to praise the
Administration for its efforts, or criticize it for inaction.
They said they have worked patiently with the Administration for
over six months and that bitter feelings toward the President may
be impossible to overcome if this issue is not resolved in the
next few days.

We can probably forestall such a press event if by Friday,
we can work through and provide assurance on most of the issues
on their list. Following are the Corn Growers demands with our
preliminary comments in brackets:

1) Implement the complex model for 1995 and scrap the simple
model.
(EPA and the oil companies will likely object to scrapping
the simple model altogether, but is otherwise acceptable.)



2)

3)

4)

5)

6)

7)

8)

ccC:

Provide for a carbon mass equivalency on a 1990 base
gasoline.

(EPA claims that using the 1990 base gasoline would blow-up
the RegNeg. Obtaining credit from a reactivity adjustment
would leave us less vulnerable legally.)

Provide the ETBE tax credit.

(Okay but keep in mind that this policy option was developed
as an alternative to the one pound waiver, not in addition
to giving ethanol access to the RFG.)

Provide research and development funding for ETBE (at least
equivalent to MTBE funding).

(Probably okay but must check with OMB; note that Congress
failed to fund our request this coming year for R&D on
ethanol.)

Provide for Toxics and NOx neutrality.
(Okay.)

Provide pro rata tax benefit to ethanol at both lower and
higher than 10 percent blends.

(Probably okay but need to check with EPA on waiver for
higher than 10 percent blends. No additional tax benefit is
sought and marginal increase would be acceptable to Corn
Growers. )

Provide a one pound waiver in the Reformulated Gasoline
Program (RFG).

(Straight waiver unlikely; sufficient benefit from
reactivity and/or legislative fix would be better
substitute.)

Allow states to opt-out of the RFG only if they provide
science showing that ethanol hurts ozone.

(The Clean Air Act allows states to opt-in or opt-out; Corn
Growers want to require a state deciding not to use ethanol
to substantiate the decision with science. EPA would
probably be willing to allow states to build their own clean
air plan around the use of ethanol.)

Bob Zoellick
Boyden Gray
Bob Grady



THE WHITE HOUSE
WASHINGTON

September 24, 1992

MEMORANDUM FOR BOB ZOELL./

FROM: EDE

SUBJECT: One Pound Waiver Only Option for Illinois Group
Mark Himmelstein, an attorney for oil interests, just called me
to say that a meeting he participated in earlier today in

Illinois concluded that it is too late to make any decision other
than the one pound or .8 pound waiver. The meeting included:

President of Illinois Corn Growers -- Scott Durbin
President of Illinois Farm Bureau -- John White
Executive Assistant to Governor Edgar -- Al Grosdoll
Dep. Dir. of Environment for Illinois -- Mitch Beaver
Pekin Energy (small ethanol producer) -- Jim Redding

Representatives from ARCo and SUN oil companies

Mark had visited me earlier this week on behalf of his oil
company clients and stressed that the ETBE tax credit was the
best option; he spoke to me today as a supporter of the
President. He said that the group concluded that the waiver may
not be the best answer to the problem and that is why they
committed to continue meeting on the issue even after a waiver is
announced.

Even if we announce that there is science that justifies the
waiver, we should leave open the door for developing a final
policy in the future that is based on more definitive research.
Let me also emphasize that whenever a conclusion to this issue
appears near, we need to include the following in that decision-
making: Jim Watkins, Ed Madigan, Andy Card and Bill Reilly.



THE WHITE HOUSE

WASHINGTON
September 25, 1992

MEMORANDUM FOR ROBERT B. ZOELLICK
Assistant to the President and
Deputy Chief of Staff

FROM: BOBBIE G. KILBERG 6K
Deputy Assistant to the President and Director
Office of Intergovernmental Affairs

JOHN A. CLINE
Special Assistdant to the President
mental Affairs

SUBJECT: ETHANOL

The following is a list of those Governors who are members of the
Governors' Ethanol Coalition:

Governor Ben Nelson (D-NE) - Chair
Governor Jim Edgar (R-IL) - Vice Chair

Governor Terry Branstad (R-IA)
Governor Arne Carlson (R-MN)
Governor John Ashcroft (R-MO)
Governor Stan Stephens (R-MT)
Governor George Voinovich (R-OH)
Governor George Mickelson (R-SD)
Governor Tommy Thompson (R-WI)

Governor Roy Romer (D-CO)
Governor Evan Bayh (D-IN)
Governor Joan Finney (D-KS)
Governor Bruce King (D-NM)
Governor George Sinner (D-ND)
Governor Anne Richards (D-TX)
Governor Bill Clinton (D-AR)

We would recommend that the Republican Governors be notified
prior to any major announcement concerning the issue of ethanol.
We have also attached copies of any recent correspondence
regarding ethanol.

Attachments
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State of Illinois

ENVIRONMENTAL PROTECTION AGENCY

Mazy A. Gade, Director

217/782-3397

 August 31, 1992

The Honorable Jim Edgar
207 ftatehouse
Springfield, Illinois 62706

Dear Governor Edgar:

In reaponge to your request, IEPA staff have reviewed a number of
documeats addressing the use of ethanol as & fuel blend and its
impact on osone air quality. Our review included the followirng
pexrtinent documents: the SAI Chicago ethanol study ("Comparisen of
the Air Quality BEffects of BEthanol and NMTBRE in Reformulated
Gasoline in the Chicago Region in 1995"), an excerpt from the
Auto/0i1 study (*Summary of Air Quality Modeling Results, for
Ethancl and RVP Fuaels'"), and portions of the "Five-City 8Study* ("A
Low-Cost Application of the Urban Airshed Model to the New York
Metzropolitan Ares and the City of §t, Louis").

Based on these studies, our conclusion is that the difference. in
czone alr quality impact between the use of ethanol blended fuel
and lower volatility gasolines will be statistically insignificant
in future years, The S8AI study for Chicago indicated that the
differenca in ozcne air quality impact between the use of ethanol
blended fuel and MTER fual was 0.3 parts per billion (g?b). Thea
"Five-City Study” which included 8t. Louls, showed an air qQuality
differencea of only 1 fpb. Relative to the ozone air gQuality
standard of 120 ppb this is a differesnce of less than 1 percent,
which is ;:gnizicantly below the margin of error allowed by USEPA
for such eling demonstrations,

The Auto/0il study, funded by the automobile and oil industries,
and which evaluated the impact on air quality 4a New York,
Dallas/Foxt Worth and lLos Angeles indicated an czone air quality
difference betwesn ethanol blended fuel and low RVP gascoline in the
range of 1 to 3 ppb., Even this study, which could expacted to
have a bias, if any, in favor of these industries indicated small
differenceas which are also statistically insignificant, :
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Tn the next several vears Illinois, as well as other states with
osone air quality pr%blm, vill be developing and implementing
several major programs to combat the high ozone ambient levels.
The Clean Alr Act mandates provisions such as the enhanced
inspection/maintenance progrm, gtage IY vapor recovery controls on
ascline dispensing facilities and the low Reid vapor pressurs
RVP) of fuels. Whether ethanol blended fuel ox 1low RVP gasoline
is utilized, these control measures will further assist to
eliminate any differences between the two fuels. The dramatic
impact of these and other programs must be taken into aceount in
assessing ozone air quality over the next few years.

We balisve that USEFA recognizes the statistically insigunificant
difference in impact between ethanol blended fuel and low RVP
gugolina on ozone air ality, They, however, continue to
nterpret the provisicns of the Clean Air Act Amendments to require
actual 15% reduction in the emissions of hydrocarbons relative' to
the 1590 baseline gasoline. It is our opinion that the emphasis
should be placsd not on the amount of emissions, which is merely an
indicator, but rather on their poteantial to reéuco osona, which is
the ultimate goal. Consequeatly, improvements in orone air quality
;ho‘izld ba the primary focus regarding the use of ethanol blendad
uels. .

In conclusion, all of the studies reviewed indicate there will be
ligﬁﬂcanc improvement in air quality with the use of either
ethanol blends or lower RVP gasoline. Any difference ia
hydrocarbon emissions attributed to sthanol does not zesult in
statistically significant differences in ozone air quality.
Studies of this nature typically contain assunmptions and technical
procedures that could be challenged. However, we do not believe
that these assumptions and Erocadurel, even if reasonably revised,
would produce ltatint::l.cn{ different raesults. Bven if the

- difference in ozone air quality is slightly higher than originally
predicted by the models, we believe thase increases .can be
compensated by reductions in cother souzce categories. Purther,
USBPA must also realize that ethanol blended fuels lii'nuicantly
'reduce carbon monoxide (CO) emissions. Besides providing cbvious
improvements in CO air quality, it is documanted that CO emission
reductions mitigate osons formatioen.

For many years now, both USEPA and IEPA have accepted ethanol as a
clean burning fuel. Wa in Iliinocis continue to beligva that
ethanol can play a significant role in our overall air pollution
control strategiles. "
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We will be happy to provide you with more detailed informaticn and
discussion regarding our review of these studias.

. Bincerely, -

Ma de

oy
Director
ca: Allen arolbéll, Executive Asailtuhn

Texry Moreland, Washington Office
Kirk Dillard, Chief c2f Staft
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NAME OF CORRESPONDENT: THE HONORABLE GEORGE S. MICKELSON

SUBJECT: EXPRESSES SUPPORT FOR THE GOVERNOR ’S ETHANOL
COALITION AND URGES FAVORABLE CONSIDERATION
FROM ADMINISTRATION
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StaTE OF SoutH Dakora

EXECUTIVE OFFICE
STATE CAPITOL, 500 EAST CAPITOL
PIERRE, SOUTH DAKOTA
57501-5070
(605) 773-3212

GEORGE S. MICKELSON
GOVERNOR

July 27, 1992

The President

The White House

1600 Pennsylvania Avenue
Washington, D.C. 20500-0002

Dear Mr. President:

Earlier this month you received a letter from the
Governor’s Ethanol Coalition. The letter was dated July 14,
1992, and requested your assistance with getting a more favorable
interpretation from EPA on the use of ethanol in meeting the
requirements of the Reformulated Gasoline Program.

The purpose of this letter is to let you know I support
the efforts of the coalition and urge you to give our request
favorable consideration. I believe the request is good for
agriculture, the environment and your administration.

Very truly yours,

GSM:jhl
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Nebraska Gov. E. Benjanin Nelson, Chair /
Illinois Gov. Jim Edgar, Vice Chair /
Arkansas Gov. Bill Clinton

GOVERNORS ETHANOL COALITION

Colorado Gov. Roy Romer
Indiana Gov. Evan Bayh

Iowa Gov. Terry Branstad

Kansas Gov. Joan Finney

Minnesota Gov. Arne Carlson ’ s

Missouri Gov. John Ashcroft \
W July 14,1992

New Mexico Gov. Bruce King ) //‘ : P

North Dakota Gov. George Sinner | | ik

South Dakota Gov. George Mickelson /

Texas Gov. Ann W. Richards

Michigan Gov. John Engler
Montana Gov. Stan Stephens
Ohio Gov. George Voinovich / 4
v y G
Wisconsin Gov. Tommy G. Thompson / (L 4

STATE REPRESENTATIVES

Arkansas
GOy S5 s
(

Gilieaida Honorab}e George Bush
(S;gfggfm The White House

Illlilm();x: - 1600 Pennsylvania Avenue
an, ;’%52;1395 Washington, D.C. 20500

it ver
lnfégr)u? = Dear President Bush:
tewart
(317) 232.8939 ) o )

Iowa Several months ago, we shared with you our concern over ethanol’s role in the
(515 2%?.2308 Reformulated Gasoline Program (RFG) under the 1990 amendments to the

Kf:hanor ik Clean Air Act. You responded that you shared our concern and were prepared
(913) 271-3333 to assist where possible. Since our letter, we have been studying this and

Michi P
Bfnl ':,em._ other related issues, and have evaluated the outcome of the U.S.

Wl A Environmental Protection Agency’s (USEPA) hearing on the proposed final
Elton Redalen regulations for the RFG program held in Chicago last month. Two distinct
g?hig;ﬁihwm problems have emerged from our review which we would like to raise.

(612) 297-2223
P;slfll::mpert First, it is clear that the agriculture community, ethanol producers, and

Qﬁ;ﬁﬁlm Congress bfalieved that the 1990 .amendments would allow 10% ethanol blends
&&‘)Nﬁg_c; » to be used in reformulated gasoline all year. A 10% ethanol blend cannot be

Nebraska readily used in reformulated gasoline during summer months because it
mﬁ%y increases the evaporative emissions of the gasoline. To date, the USEPA has
Todd Sneller declined to take into account the offsetting benefits of ethanol’s ultra clean

N‘;‘?ﬂ,ﬁ%‘?‘“ tailpipe emissions and reduced chemical reactivity.

Anita wood
505) 827-5950 : : ’

N(or(:.sh)Dakota Second, the USEPA'’s interpretation of the Clean Air Act oxygenate
8}’,’1‘)}2{3’_ poes requirements raises the specter of significantly incrgased dependence on

O}l;i:dl_ il methanol imported from OPEC countries. It is estimated that by the end of
(6’14) 4662733 the century more than half the gasoline in the nation will be reformulated with

BogLi Dot oxygenates. Multi-national oil and chemical companies are building offshore
(605) 773-3603 methanol plants to supply the nation’s Clean Air Act markets. The locations

N sy of these new plants include Saudi Arabia, Libya, Iran, Oman, Qatar,

(512) 463-1931 Indonesia, Chile, Venezuela, Canada, and Mexico--areas where natural gas,

Wisconsin . . . H
Jeffery Knight which is the raw material for methanol, can be obtained cheaply.

(608) 267-7693

P.O. Box 95085, Lincoln, NE 68509-5085, Phone (402) 471-2867, FAX (402) 471-3064



Honorable George Bush
July 14, 1992
Page 2 of 3

Thetrend toward the use of foreign methanol is ominous for several reasons.
First, it will add to the nation’s trade deficit and increase our dependence on
foreign energy sources. In fact, it will be more damaging than having the
country import an equal amount of crude oil, because the value-adding work is
done in foreign countries. Second, it will mean that most of the infrastructure
of methanol production will be abroad, and the U.S. will assume a secondary
position in the development of ethanol and methanol as replacements for
gasoline in the decades ahead. Third, domestic oxygenate producers are
disadvantaged by the import trend. Finally, foreign methanol production does
nothing to help the nation’s natural gas industry, which is in a prolonged
slump.

Because the reformulated gasoline requirement takes effect on January 1,
1995, the investment community is making decisions now. Despite some
activity in the United States, there is a reluctance to expand capacity or make
new investments in domestic methanol or ethanol production because of the
uncertainty surrounding their role in the RFG program.

The uncertainty which exists over ethanol’s role in the RFG program and the
projected role which foreign produced methanol could play in the nation’s
energy future, will create a significant backlash in both the agricultural and
investment communities. Without a prompt corrective regulatory or legislative
initiative, ethanol’s use will be curtailed and imported methanol will dominate
the market.

We would like you to consider announcing the following regulatory or
legislative initiative or announcing your support for this proposal:

*By 1995, 50% of the oxygen required to be included in gasoline by
sections 211(k) and 211(m) of the Clean Air Act must be derived from
domestic feedstocks, and 30% must be derived from domestic renewable
feedstocks. By 1997, 80% of the oxygen required to be included in gasoline
by sections 211(k) and 211(m) of the Clean Air Act must be derived from
domestic feedstocks, and 50% must be derived from domestic renewable
feedstocks.

We believe this proposal can be implemented in the context of the current
rulemaking process which USEPA is conducting under Section 211(k) of the
Clean Air Act. Section 211(k) provides strong statutory support for the
proposal. It requires that USEPA consider cost, air quality and non-air quality
health and environmental impacts, and energy requirements in achieving
reductions in ozone forming emissions in reformulated gasoline.



Honorable George Bush
July 14, 1992
Page 3 of 3

Asyou know, one of the key components of reformulated gasoline is increased
oxygen content, which is mandated under the act. Use of domestic
oxygenates, especially renewable domestic oxygenates, puts money back into
the American economy and improves the nation’s balance of trade. Domestic
oxygenates reduce the problem of foreign energy dependence by providing
essential energy supplies in the United States. Renewable domestic oxygenates
have no adverse impact on ozone formation and recycle atmospheric carbon
dioxide, rather than releasing new carbon dioxide into the air. Thus our
proposal is supported by all the factors which USEPA is required to consider
in its ongoing rulemaking.

One other factor that should also be considered is research being conducted by
Dr. Michael S. Graboski, in cooperation with the U.S. Department of
Agriculture. This study provides new evidence which seems to quantitatively
substantiate supporters’ arguments that ethanol should be eligible for
participation in the RFG Program. We urge you to ensure that this and any _
other new information be given the most thorough and timely review by
USEPA so it can be incorporated into their final rulemaking.

As things stand now, OPEC will benefit more from the Clean Air Act
amendments than American farmers, ethanol producers, and the domestic
natural gas industry. No one ever intended this to happen, but if we do not
take strong action immediately, this is exactly what will happen. This
initiative would help regain the support of the agricultural community,
environmental interests, and ethanol producers.

It is critical that we work together, quickly, to solve the problems currently
associated with implementation of the Clean Air Act amendments in a way that
is environmentally sound and assures domestic sources for clean fuels. As you
said when you introduced your proposed Clean Air amendments, "We need
secure, reliable sources of energy right here at home. Alternative fuels are an
American answer." We would welcome your support for this proposal, and
hope that we can count on your leadership to ensure that our concerns are
addressed.

Sincerely,

Jim Edgar

Vice Chairman
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THE WHITE HOUSE
WASHINGTON

June 29, 1992

Dear Governor Nelson:

On behalf of the President, I want to thank you for your
recent correspondence requesting assistance in urging the Office
of Management and Budget (OMB) to release two documents
containing important ethanol-related provisions.

Considering the impact these documents could have on the
ethanol industry, your concerns over their release are extremely
valid and duly noted.

I have spoken with the appropriate officials at OMB and
forwarded your letter to them for further review and information.
I have asked that they check into the status of these documents
and respond directly to you.

Again, thank you for letting us know of your concerns on
behalf of the Governors' Ethanol Coalition. If I can be of
further assistance, please don't hesitate to contact me.

incerely,

‘ﬁ d.é%wz

ohn A. Cline
Special Asslisf¥ant to the President for
Intergovernmental Affairs

The Honorable E. Benjamin Nelson
Governor of Nebraska and Chairman

of the Governors' Ethanol Coalition
P.O. Box 95085
Lincoln, Nebraska 68509
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STATE REPRESENTATIVES

Arkansas

Dwight E. Talburt

(501) 575-3251 Honorable George Bush

Solarado The White House

(303) 2394100 1600 Pennsylvania Avenue

Wliapis. Washington, D.C. 20500

(217) 524-1395

oo Dear President Bush:

k\:\hga .

e fovipenid On behalf of the Governors’ Ethanol Coalition, please accept my thanks for
o your recent letter addressing our concerns regarding ethanol’s participation in
(515) 281-4308 the reformulated gasoline program. It was thoughtful of you to reassure the
}f);':;;or elock coalition members of your willingness to work with us to resolve the

(913) 271-3333 industry’s concerns over the role of ethanol in this and other regulatory
Minnesota

El!o: ;ledalen progranis.

(612) 297-3219 '

b e We would welcome your assistance with two other matters: the Office of
Missouri - Management and Budget’s release of an important Environmental Protection
g‘}ﬂ)[‘-,‘-’s"l‘m Agency (EPA) report ?.nd EPA’s proposed regulations regarding the Enhanced
Montana Motor Vehicle Inspection and Maintenance program. Both documents contain
e important ethanol-related provisions.

Nebraska'

ek Under the Alternative Motor Fuels Act of 1988, EPA is required to prepare
a‘a‘é?,,sﬁ‘ilﬁl and to submit an independent environmental study to Congress. This study
Kiaw Kiinsion must analyze the "air quality, global climate change, and other environmental
égsﬂ;!s!igfg;vsgod impacts” of "a variety of reasonable scenarios concerning the market

North Dakota penetration of alternative fuels." The study is also to include "an assessment
Carl Haugeberg of the economic costs and benefits" of alternative fuels including ethanol.

(701) 224-2200 . 8

Ohio EPA'’s first report to Congress was due in December 1990. It is our

(Félef) 516232% understanding that the report was completed some time ago but that the Office
Sath Dakot of Management and Budget has held up the report for several months now.
mmkm{%m

605) 773- ; : e

(Tex:. There are several important ethanol-related provisions in this report. Not only
551;‘;‘41‘;“;5;‘;‘ is the report important to the coalition, but it is also important for Congress to
. Wiasomatn review the report before it takes final action on the Comprehensive National
o Energy Policy Act (H.R. 776) and the National Energy Security Act of 1992

(S. 2166).

P.O. Box 95085, Lincoln, NE 68509-5085, Phone (402) 471-2867, FAX (402) 471-3064



Honorable George Bush
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In addition, the Office of Management and Budget has also not yet released
EPA’s proposed rules regarding the Enhanced Motor Vehicle Inspection and
Maintenance program. The EPA has determined that evaporative emissions
represent more than 65% of automobile volatile organic compound (VOC)
emissions. Cleaner fuels, cleaner new cars, and inspection and maintenance
will all help reduce these emissions. Current inspection and maintenance
testing conducted in most states, however, only targets vehicle exhaust
emissions. Testing for evaporative emissions problems including a check of a
car’s ability to purge the vapors from the control system, as well as more
accurate identification of vehicles with high exhaust emissions, will require a
transient test procedure. EPA’s proposed regulations address these test
procedures. Strong measures to control evaporative emissions will facilitate
consideration of ethanol blends to reduce exhaust emissions.

It is our understanding that the Office of Management and Budget has
reviewed EPA’s proposed regulatlons ns but has not yet released them. It is
important that the Office of Management and Budget release these proposed
regulations so that inspection and maintenance programs in states where they
are required can be implemented as quickly as possible.

Your support for the release of these documents would be extremely helpful
and beneficial to the current national discussion of alternative fuel issues. On
behalf of the coalition, please accept our thanks for your pledge to work
closely with the coalition on issues concerning the industry. Your leadership
and willingness to assist with these and other ethanol-related issues are deeply
appreciated by all of us.

Sincerely,

(e

E. Benjamin Nelson \
Chair o



THE WHITE HOUSE
WASHINGTON

April 1, 1992
Dear Governor Nelson:

On behalf of President Bush, I want to thank you for your
recent correspondence as Chairman of the Governor's Ethanol
Coalition regarding the use of ethanol in reformulated gasoline.

I want to reiterate the President's firm support for ethanol
and its contributions to clean air, energy independence and the
economic well-being of American farmers. The Administration will
continue to acknowledge the opportunities and concerns of the
ethanol industry under the Clean Air Act.

Under President Bush's leadership, the U.S. Department of
Agriculture (USDA) and the Environmental Protection Agency (EPA)
and the Department of Energy will work together with the
Congress, states, corn growers, the ethanol industry and other
interested parties to ensure a strong and growing role for
ethanol under upcoming programs to improve air quality in our
cities.

In particular, USDA and EPA have been working with the
ethanol industry to facilitate state implementation of the
oxygenated fuels program scheduled to start in November of this
year. This program will reduce unhealthy levels of carbon
monoxide in 39 metropolitan areas of the country and offers a
tremendous new market for ethanol. 1In regard to the reformulated
gasoline program that begins in 1995, EPA will ask for public
comment on a concept recently put forward by the ethanol industry
to enhance the role of ethanol in achieving the air quality
benefits of reformulated gasoline.

I appreciate your sharing your concerns with the
Administration on this important matter. Please let me know if
we can be of assistance to you in the future.

erely,

|l R

David J. Beightol
Special Assistant to the President for
Intergovernmental Affairs

The Honorable E. Benjamin Nelson
Chairman, Governors' Ethanol Coalition
P.O. Box 95085

Lincoln, Nebraska 68509-5085
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March 6, 1992

STATE REPRESENTATIVES
Colorado
(Sst(eg)e ggf:]oo Honorable George Bush
Klligggm The White House
(217) 524-1395 1600 Pennsylvania Avenue
(’;‘1‘;5)"783;'2”0;‘;9 Washington, D.C. 20500
Indiana
Amy Stewart Dear President Bush:
(317) 232-8939

W,
E.;r;} z%?n-aos During your visit to Lincoln three years ago when you announced your
sl proposed amendments to the Clean Air Act, you described an exciting future
Elton Redalen for ethanol fuels in meeting important environmental and energy security
g‘f’)hzgfc‘:m objectives. However, the EPA’s recent interpretation of the Clean Air Act
(612) 297-2223 amendments creates a serious obstacle to ethanol’s use, thereby jeopardizing
r“,ﬁ'&‘;‘mﬂ these objectives.
(314) 7514000
mm::ch ~ As we understand EPA’s position, the current one pound volatility tolerance
(406) 444-3111 for ethanol blends sold in ozone nonattainment areas does not extend to
Nebraska reformulated gasoline. That conclusion by EPA is inconsistent with related
A provisions of the Clean Air Act. If EPA’s interpretation prevails, ethanol use
L‘iﬁ‘,’ 4575;%;1 will be precluded from the reformulated gasoline program scheduled to begin
NesarBhesies in 1995. As a result, the most cost effective and environmentally beneficial
Anita Lockwood approach to improved air quality in urban areas will not be used. We believe
:05):2;-?: that this is not your intent nor the intent of Congress.

ort| a
Lisa Novacek
(701) 224-2200 We are very concerned that several of the nation’s largest ethanol producers
SouthiDekota have now announced that they are postponing expansion plans until this issue
(605) 773-3603 is satisfactorily resolved. These announcements will have a serious impact on

Texas

Carol Tombari
(512) 463-1931
Wisconsin
Jeffery Knight
(608) 267-7693

every state in the coalition. It is critical for the future of the ethanol industry
that the ethanol option be preserved. However, EPA’s current interpretation
will preclude the full benefit of ethanol fuels from being realized.

P.O. Box 95085, Lincoln, NE 68509-5085, Phone (402) 471-2867, FAX (402) 471-3064



Honorable George Bush
March 6, 1992

Page 2 of 2

It is essential that EPA’s regulations permit the use of ethanol in reformulated
gasoline. We continue to share your vision of ethanol’s role in the nation’s
future, and would welcome your assistance in ensuring that EPA’s regulations
support the nation’s ethanol industry. Your leadership on this important issue
is deeply appreciated.

cc: Hon.
Hon.
Hon.
Hon.
Hon.
Hon.
Hon.

Jim Edgar, Vice Chair
Edward R. Madigan
James D. Watkins
William K. Reilly
Samuel K. Skinner
Clayton Yeutter
Boyden Gray
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STATE OF ILLINOIS

OFFICE OF THE GOVERNOR
SPRINGFIELD 62706

JiM EDGAR

GOVERNOR

March 9, 1992

The Honorable George Bush
President of the United States
The White House
Washington, D.C. 20500

Dear Mr. President:

I am writing to respectfully request that the use of ethanol blended fuels in ozone
nonattainment areas not be precluded by USEPA guidelines and that the guidelines
for oxygenated fuels be expedited. Specifically, I request USEPA to extend the one
pound volatility exemption for ethanol blended fuels to reformulated gasoline,
thereby retaining ethanol as an option for achieving ozone reductions.

Failure to do so threatens both the viability of the Illinois ethanol industry and
the continued growth of the agricultural economy of Illinois. Illinois produces over
one-half of the nation’s ethanol and uses more ethanol than any other state. The
continued growth of the domestic ethanol industry is vital to this state and its
economy. Fully 17 percent of the state’s corn crop goes to ethanol production in the
state. Loss of this market could be devastating to Illinois farmers.

Since the passage of the Clean Air Act Amendments (CAAA), our expectations
that ethanol would play a significant role in the cleanup of our nation’s air have been
frustrated. First, the guidelines have not been promulgated. Second, I understand
that USEPA is interpreting the law to mean that the existing one pound volatility
exemption for ethanol blends does not apply to reformulated gasoline. This
interpretation runs counter to Congressional intent. The original exemption was
provided in the CAAA because Congress recognized that mandating ethanol blends to
meet the volatility standard would require the production of a lower volatility fuel for
blending with ethanol and this would be cost prohibitive.

Printed on Recycled Paper




s'ident George Bush
g:rch 9, 1992
Page 2

Ethanol has already proven its worth to the environment by reducing carbon
monoxide levels by 25 percent in cities such as Denver and Phoenix where it was used
as an oxygenate. FurtEZr research is underway in the Lake Michigan airshed,
including Chicago, to substantiate ethanol’s benefits in reducing ozone. The
emissions from ethanol are less reactive than most of the components in gasoline, and
there is substantial reason to believe that the reduction in carbon monoxide
attributable to ethanol blended gasoline will help reduce ozone.

National policy must not close the door on ethanol before these studies are
complete. To do so would eliminate a renewable, domestically produced, clean
transportation fuel. The nation’s two largest ethanol producers are located in
Illinois. This debate in Washington has created an uncertainty about the future of
ethanol in U.S. energy policy and has caused these two Illinois corporations to
postpone expansion plans.

I hope you will take action to support the continued growth and well-being of the
ethanol industry and the agricultural economy of Illinois. Thank you for your

consideration.
S.inceIZy,
Jim Edgar

GOVERNOR
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o Mexico Gov. Bruce King

North Dakota Gov. George Sinner
South Dakota Gov. Ceorge Mickeison
Taxas Gov. Ann W. Richards
Wisconsin Gov. Tommy G, Thampson

STATE REPRESENTATIVES
Colarsde

3‘5;,‘ Moo Honorable George Bush

Lilineis The White House

3’,%'5’2‘:,‘295 1600 Pennsylvania Avenue

g’u;)h;;-& Washington, D.C. 20500

Indisas .

3‘1‘% gm, Dear President Bush:

mm During your visit to Lincoln three years ago whea you announced your
g}:m‘“ proposed amendments to the Clean Air Act, you described an exciting future
Elton Redalen for ethanol fuels in meeting important environmental and energy security
ey et o objectives. However, the EPA’s recent interpretation of the Clean Air Act
(oxgh 297.223 amendments creates a serious obstacle to ethanol’s use, thereby jeopardizing
Missouri these objectives,

Phl Lampert

314) 7814000 .

Moatana As we understand EPA’s position, the current one pound volatility tolerance
YT for ethanol blends sold in 0zone nonattainment areas does not extend to
Nebraska reformulated gasoline. That conclusion by EPA is inconsistent with related
i provisions of the Clean Air Act. If EPA’s interpretation prevails, ethanol use
Todd Sneller will be precluded from the reformulated gasoline program scheduled to begin
;‘,‘:’:’ezl in 1995. As a result, the most cost effective and environmentally beneficial
Anita Lockwood appmhwimpmvequuautyinurbanamswmmtbeused. We believe
(303) §27-3950 that this is not your intent nor the intent of Congress.

Nocth Dakota

oo ey We arc very concerned that several of the nation’s largest ethanol producers
;-;':&M have now announced that they are postponing expansion plans until this issue
(605) 773-360 is satisfactorily resolved. These announcements will have a serious impact on
Texas every state in the coalition. It is critical for the future of the ethanol industry
51'5‘«’1":’?3? that the ethanal option be preserved. However, EPA’s current interpretation
Wisconsin will preclude the full benefit of ethanol fuels from being realized.

(608 1577853

P.O. Box 95085, Lincoln, N2 68509-5085, Phona (402) 471-2867, FAX (402) 471-3064
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gasoline. We continue to share your vision of ethanol's role in the nation's
future, and would welcome your assistance in ensuring that EPA'$ regulations
support the nation’s ethanol industry. Your leadership on this important issue
is deeply appreciated.




THE WHITE HOUSE

WASHINGTON

July 36, 1992

/
i

Dear Governor Carlson:

Thank you for your recent letter to President Bush, on
behalf of the Minnesota farmers, in which you raise concerns over
the future role of ethanol in reformulated gasoline under the
Clean Air Act Amendments of 1990.

The Administration believes that the development of
renewable motor fuels, such as ethanol, methanol, and natural
gas, will be important to achieving a secure domestic fuel supply
that can improve air quality. The recently enacted Clean Air Act
Amendments of 1990 provide opportunities to expand the use of
these fuels as a cost-effective means for many cities to reduce
urban levels of ozone and carbon monoxide pollution.

The new statute calls for the implementation of two clean
fuels programs -- a wintertime oxygenated gasoline program and a
reformulated gasoline program. The oxygenated program will
require gasoline in 39 urban areas to contain a minimum of 2.7
percent oxygen by weight during the winter months beginning
November 1, 1992. EPA projects that the oxygenated gasoline
program will account for about 35 percent of the national
gasoline demand during the winter months.

The reformulated gasoline program will require a minimum
oxygen content of 2.0 percent by weight in all gasoline sold in
nine cities with high levels of ozone beginning January 1, 1995.
These include Baltimore, Chicago, Hartford, Houston, Los Angeles,
Milwaukee, New York, Philadelphi:a, and San Diego. Approximately
87 other urban areas have the option of joining the program,
potentially involving up to 55 percent of all fuel sold in the
U.S.

While the requirements of the Clean Air Act call for a "fuel
neutral” approach, EPA is taking several actions to ensure that
ethanol can compete effectively with other oxygenates in meeting
the new demand created under these two programs. With regard to
the wintertime oxygenate program, EPA has encouraged States to
adopt programs that allow the unrestricted averaging of oxygen
levels in gasoline. This will enhance ethanol's role because of
its high oxygen content and its effectiveness in reducing carbon
monoxide emissions.



EPA is also examining ways to encourage the greater use of
ethanol in the formulated gasoline program. Adding any alcohol
to gasoline, such as ethanol or methanol, can potentially raise
the evaporative rate of the gasoline. Because fuel evaporation
accounts for roughly half of the emissions resulting from
vehicles in ozone nonattainment areas, EPA is examining steps
which can be taken to reduce the extra emissions caused by the
higher evaporative rate in order to allow ethanol to be used
effectively.

First, EPA believes that limits on the volatility of
reformulated gasoline is only relevant during the four and a half
months of the year that comprise the summer season. Because
volatility is not an issue during the rest of the year, there
should be no difficulty using ethanol. During the summer months,
ethanol can continue to be used if steps are taken to offset any
increase in potential emissions. This can be accomplished by
using a base gasoline which has lower volatility, such as will be
produced for southern states.

In response to the volatility issue, EPA is also initiating
two research programs. One will study the effects of fuel
composition and cosolvents on lowering the volatility increases
that may occur with 10 percent ethanol. The second will test
exhaust emissions from a sample of cars using ethanol blended at
volumes greater than 10 percent. 1In addition, EPA also included
in its April 16th proposed regqulation for reformulated gasoline,
a request for public comments on the concept of developing a
mass-based equivalency index which would account for reductions
in CO tailpipe emissions caused by oxygenates. A public workshop
was held on Monday, April 27, 1992, to discuss this proposal and
to seek public input from interested parties.

Finally, it is important to note that the Administration has
also taken other steps to encourage the use of ethanol. The
Department of Treasury extended the applicability of the ethanol
blenders Federal income tax credit to ethanol used in the
production of ethyl tertiary-butyl ether (ETBE), thus
establishing an additional market for ethanol. Furthermore, the
Departments of Energy and Agriculture have expanded their.
existing research and development efforts aimed at reducing the
cost of ethanol production. The success of these programs could
dramatically enhance the ability of ethanol to compete
effectively in the fuels market.



Again, thank you for sharing your concerns with the
Administration on this very important issue. The Administration
is taking these actions because it believes that ethanol has an
important role to play in our future transportation fuel supply.
Considerable care, however, must be taken to ensure its most

effective use. Please let me know if we can be of further
assistance to you.

Sincerely,

a. Cha

ohn A. Cline
Special Ass ant to the President for
Intergovernmental Affairs

The Honorable Arne H. Carlson
Governor of Minnesota

State Capitol

St. Paul, MN 55155
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STATE OF MINNESOTA

OFFICE OF THE GOVERNOR

SAINT PaUL 33155

812 -296 - 3391

ARNE H. CArRLSON
GOVERNOR

< July 9, 1992

The Honorable George Bush
The White House

1600 Pennsylvania Avenue
Washington, D.C. 20500

Dear President Bush:

During the past few weeks I have received over 80 personal letters from
Minnesota farmers expressing concern with the EPA mterpretatmn of the
1990 Clean Air Act Amendments ‘regarding the use of ethanolin™™ ™
reformulated gasoline. I share their dismay and concérn that the
rulemaking process may reverse the intent of Congress, and therefore
jeopardize the future of the domestic ethanol industry.

There are two metropolitan areas in Minnesota that are in non-attainment
for carbon monoxide. Both Duluth and the Twin Cities will offer only
oxygenated gasoline for sale beginning November 1 of this year, and it is
likely that ethanol will be the oxygenate of choice. As a result,
environmental interests are excited about improved air quality, and our
agricultural interests are excited about new domestic markets for corn.

Minnesota does not have any oil wells, so we import over $2 billion worth
of petroleum products each year. We are also the fourth largest corn
producing state in the nation. Our ethanol production capability has
increased from one million gallons to nearly 40 million gallons annually in
just the past five years. As a result of the current rulmg, as much as 80
million gallons of new ethanol productlon capacity in anesota may not
be built.

An Equal Opportunity Employer

& <& 80



President George Bush
July 9, 1992
Page 2

The extension of the excise tax exemption and the passage of the Clean Air
Act by Congress sent a signal to us that we were finally moving away from
our dangerous reliance on imported oil for much of our energy supplies. A
reversal of congressional intent by the EPA will not only impede the
expansion of the ethanol industry, but add refined gasoline products to our
list of imports as well.

I'ask you to review these letters that represent the thoughts of thousands of
Minnesotans. Please urge the EPA to review new information and
reconsider their position on the use of ethanol in reformulated gasoline.
Certainly there is a way to clean our nation's air without eliminating the
use of the only renewable liquid fuel available today.

Warmest regards,

ﬁs;*\‘* Nods.
H. CARLSON

Governor



THE WHITE HOUSE
WASHINGTON

April 14, 1992

Dear Secretary Cochran:

On behalf of President Bush, I want to thank you for your
recent correspondence regarding a National Agricultural Summit
and the use of ethanol in reformulated gasolines. You were kind
to write.

First, I want to reiterate the President's firm support for
ethanol and its contributions to clean air, energy independence
and the economic well-being of American farmers. The
Administration will continue to acknowledge the opportunities and
concerns of the ethanol industry under the Clean Air Act.

In regards to convening an Agricultural Summit, I have taken
the liberty of forwarding your letter to the U.S. Department of
Agriculture so that they will know of your concerns and ideas. I
have asked that they respond directly to you.

T appreciate your sharing your concerns with the
Administration on this important issue. Please let me know if we
can be of assistance to you in the future.

Sincerely,

X s
Da;;;zwi“éegjgggéﬂs}vij//

Special Assistant to the President for
Intergovernmental Affairs

The Honorable Dale M. Cochran

Secretary of Agriculture

Iowa Department of Agriculture
and Land Stewardship

Henry A. Wallace Building

Des Moines, Iowa 50319
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- SHIRLEY DANSKIN-WHITE
SECRETARY OF AGRICULTURE DEPUTY SECRETARY OF AGRICUL TURE

HENRY A. WALLACE BUILDING
DES MOINES. IOWA 50319

April 3, 1992

The Honorable George Bush
The White House

1600 Pennsylvania Avenue
Washington, D.C. 20600

Dear President Bush:

During your visits to the Midwest in 1988, you pledged that
agriculture would be a high priority of the Bush Administration.
However, recent actions by federal agencies have raised serious
concerns about the extent of your commitment to and support for
American agriculture and agribusiness.

The Environmental Protection Agency’s delay in issuing
regulations to implement the Clean Air Act Amendments has eroded
the potential market for ethanol-blended fuel. Several major
ethanol producers have abandoned plans to step up production in
response to the EPA’s inaction. It has affected the corn market.

A decision blocking the sale of 30,000 metric tons of U.S.
pork to the Commonwealth of Independent States also has taken a
toll on farmers. This decision is denying our farmers and
processors an opportunity to compete, thereby handing over this

potentially lucrative market to the European Community.

I\gggg_xgg_sg~39nvene a national agriculture summit, so that
You and your kéy agency heads may STt dowm with commodity, farm
organization and aé%IBﬁ!Iﬁéss leaders, as well as key members of
Congress to examine how government may assist U.S. agriculture,
rather than hinder it.

A key function of this summit could be to clarify national
agricultural policy and to see to it that all federal agencies that
support and regulate agriculture coordinate their activities to
pursue that policy. It would also give agriculture an opportunity
to be heard and compete with other interests.

I look forward to your response.
Sincerely,

nd Y Gkt

Dale M. Cochran
Secretary of Agriculture



THE WHITE HOUSE
WASHINGTON

April 1, 1992
Dear Governor Edgar:

On behalf of President Bush, I want to thank You for your
recent correspondence regarding the use of ethanol in
reformulated gasoline.

I want to reiterate the President's firm support for ethanol
and its contributions to clean air, energy independence and the
economic well-being of American farmers. The Administration will
continue to acknowledge the opportunities and concerns of the
ethanol industry under the Clean Air Act.

Under President Bush's leadership, the U.s. Department of
Agriculture (USDA) and the Environmental Protection Agency (EPA)
and the Department of Energy will work together with the
Congress, states, corn growers, the ethanol industry and other
interested parties to ensure a strong and growing role for
ethanol under upcoming programs to improve air quality in our
cities.

In particular, USDA and EPA have been working with the
ethanol industry to facilitate state implementation of the
oxygenated fuels program scheduled to start in November of this
year. This program will reduce unhealthy levels of carbon
monoxide in 39 metropolitan areas of the country and offers a
tremendous new market for ethanol. In regard to the reformulated
gasoline program that begins in 1995, EPA will ask for public
comment on a concept recently put forward by the ethanol industry
to enhance the role of ethanol in achieving the air quality
benefits of reformulated gasoline.

I appreciate your sharing your concerns with the .
Administration on this important matter. Please let me know if
we can be of assistance to you in the future.

Sincerely,

J. Beightol
Special Assistant to the President for
Intergovernmental Affairs

The Honorable Jim Edgar -
Governor of Illinois
Office of the Governor
Springfield, Illinois 62706
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MEMORANDUM FOR ROBERT E. GRADY
FROM: Arthur Fraalb&
SUBJECT: EPA’s Docket for Reform Gasoline

Key points from review of docket materials:

1) The Environmental Protection Agency’s (EPA) docket is still
open (although the comment pericd is over) and EPA has not
yet placed all the materials submitted to it in the docket.
EPA staff provided roughly 10 "key" documents that have not
been placed in the docket; EFA staff assured me that these
documents will eventually be placed in the record. Further,
it is EPA’s practice to add material to the record--even
after the comment period has closed--up to the time of the
Administrator’s signature of the rule. As a result,
material submitted next week (or next month) could arguably
serve as the basis for EPA’s decision. ([On occasion, EPA’s
General Counsel has reguired the "notice" in the Faderal

of significant materials submitted after the close
of the comment peried.]

{2) The Corn Growers Association comments provide an extensive.
discussion on the basis for using Organic Material
Hydrocarbon Equivalent (OMHCE) and Carbon Mass Equivalent
(i.e., carbon monoxide) measures as offsets for the increase
in vocs associated with a one pound increase Reid Vapor
Pressure (RVP). However, I have not found any
calculation/basis that would support a specific RVP credit
for OMHCE or carbon mass equivalent in the comments provided
by the Corn Growers.

(3) There is material from other sources that support a credit
based on the carbon mass equivalent measure (i.e., reduced
carbon monoxide emissions). A comment from the Renewable
Fuels Association would appear o support a credit using the
carbon mass eguivalent approach of 0.2 lb RVP. EPA
documents appear to support a credit ranging froem 0.05 1b.
to 0.2 1lb RVP.
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(4) EPA would argue that an offset "credit" based on carbon mass
equivalents is flawed because:

(a) carben monoxide is substantially lesg reactive than VOC
and the carbon mass equivalent measure fails to reflect

this difference.

(») other factors should also be considered ~- for example,
the increased emissions associated with mixing of
various brands by consumers over time.

(5) I have not been able to identify any separate discussion
based on adjustments for oxygen.

cc: Official File - NRB

NRB Chron

Jim MacRae
NRB:AFraas:mrm:09/25/92 - BohGrady.Mem
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PRESENTATION BY THE RENEWABLE FUELS ASSOCIATION
OFFICE OF MOBILE SOUBCES WORKSHOP
U.5. ENVIRONMENTAL PROTECTION AGENCY
APRIL 27, 1992

ANN ARBOR, MICHIGAN

“APPLYING A CARBON MASS EQUIVALENT TO THE EVAPORATIVE

EMISSIONS FROM AN ETHANOL-BLENDED REFORMULATED GASOLINE"

-_i_.,._, —

LM UL » 7 1992

EPA AIR DOCKET ]
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wpirectionally, €O emission reductions from alternative
fuels will assist in attaininé the ozone NAAQS, but the
strength of this effect has not yet been documented for

the range of local conditions which affect ozone

formation."

wGuidance on Estimating Motorx
vehicle Emission Reductions From the
Use of Alternative Fuels and Fuel
Blends," 29 January 1988; Enission
Centrol Technology Division, Office
of Mobile Sources

LTk
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As part of EPA’s fuel volatility zrulemaking, the
Renewable Fuels Association submitted a modeling study
utilizing the Empirical Kinetic Modeling Approach (EKMA),
with Carbon-Bend IV, which modeled the impact on ozone
formation of splash-blended, lO0-percent ethanol blends
(base gasoline at 10.5 RVP), at 100-percent market
penetration in seven cities (chicago, Boston, Washington,

st. Louis, Nashville, Tulsa, and Pheoenix)

wReductions in CO emissions resulting from automobiles
ueing ethanol blends always mitigate and often reverse
any increases in urban ozone that night result from the
evaporative emission increases identified with the use of

ethanol blends."

wEvaluation of the Impact of
Ethanol/Gasoline Blends on Urban
Ozene Formation," Revised Final
Report, 12 February 1988; Systems
Applications 1Inc., San Rafael,
California
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"The other major area of comment related to the
environmental impact of permitting gaschol to be sold at
a higher RVP than gasoline. Ultimately, the issue is to
what extent ozone levels are affected. Gasochol interests
ciaim that several phenomena reduce the ozoné impact of
higher RVP gaschel relative to gasoline of similar higher
RVP (e.g., the lesser tendency of ethanol emissions to
produce ozone (reactivity) compared to hydrocarbons, and
a reduction in carbon monoxide emissions and thus a
reduction in Co’s role in ozone production).

"as detailed in the Final RIA, recent studies have
indicated that the ozone impact of gaschol at 1.0 RVP
higher than gascline is less than we earlier believed
(i.e., a range of about zero to 1 percent increase in
ozone levels based on the analysis referenced in the
Final RIA).... The 1.0 psi RVP allowance for gaschol
adopted in this final rule thus reflects the moderation

in EPA’s concern about negative air quality impact....”

nyolatility Regulations for Gasoline
and Alcohol Blends Seold in Calendar
Years 1992 and Beyond," 55 Fed. Reg.
23658, 23665-23666; June 1ll, 1990,
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WEPA recently commissioned a study by SAI vhich in
addition to othar fuel scenarics, attempted to quantify
the ozone impact of oxygenated blends, taking into
consideration both VOC and CO impacts. To combine all of
the axhaust, evaporative, and running loss emission
effects into a net effect, EPA provided SAI with MOBILE
3.9 based emissions.... [Tlhere is virtually no change
in peak ozone levels for any oxygenated blend scenario
when the urban airshed model is used.... Therefore, it
appears that allowing a 1 psi RVP allowance for ethanol
blends would not contribute to as significant of a change

in ozone levels as EPA previously thought . "

"Final Regulatory Impact Analysis
and Summary and Analysis of
Comments, Phase II Gasoline
Volatility Regulations, May 1990;
Ooffice of Mobile Sources. :

The EPA-commissioned study referred to in the FRIA is
entitled "A Low-Cost Application of the Urban Airshed
Model To the New York Metropolitan Area and the City of
s5t. Louls (Five Cities UAM Study Fhase I)," 15 May 1989,

Systems Applications, Inc.
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MOBILE 4.1 RESULTS

1995 Fleet Mix Emissions, g/mi

o 00238991072

2023951005:#% ¢

catedqory pasg Gasoline, 7.2 RVR Ethanol Blend, 8.2 RVP
Exhaust 1.04 1.04
Evaporative 0.24 0.34
Running 0.17 0.29
Resting 0.11 0.11
Refueling 0.06 0.07
co 12,92 9.01
NOX 0.93 0.95

TOTAL VOC

l.62

1.85
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CARBON MASS EQUIVALENT

The "ecarbon mass equivalent" removes the weight of the
molecular oxygen in the reduced carbon monoxide emissions
due to l0-percent ethancl, and credits the remaining
carbon against the VOC’s increased by the 1.0 psi RVP

volatility increase.

The molecular weight of carbon = 12
The molecular weight of oxygen‘= 16
Therefore, the carbon fraction‘ of carbon

monoxide is 12/(12+16), or, 0.4286 percent.

carbon monoxide emissions of base gasoline from
MOBILE 4.1 results = 12,92 g/mi.
carbon monoxide emissions of 1l0-percent blend from

MOBILE 4.1 results = 9.01 g/mi.

Carbon mass equivalent = (12.92-9.01) x 0.4286

or, 1.68 g/mi VOC credit for the ethanol blend.
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EPA’S METHANOL-FUELED VEHICLE RULEMAKING
A TECHNICAL PRECEDENT FOR THE CARBON MASS EQUIVALENT

£PA included in this rulemaking an "organic material
hydrocarbon equivalent," which eliminates the mass of
inert molecular oxygen from the overall mass of methanol
exhaust emissions. The regulation dictates that an
"organic material hydrocarbon equivalent" is to be used
to calculate the mass exhaust emissions from methanol-
fue‘led vehicles. EPA stated the environmantal rationale
for utilizing a "carbon-based gtandard" to determine the
methanol mass exhaust emigsions is that, "the
photochemical cxidation process ‘leading to ozone

production is carbon dependent."

nstandards For Emissions From
Methanol-Fueled Motor Vehicles and
Motor Vehicle Engines," (54 Fed.
Reg. 14426, 14432; April 11, 1989)

g 2023955167~ 2023951005811
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PROVIDING A "GENERIC HYDROCARBON UNIT DEBIT"
TO THE CARBON MASS EQUIVALENT
In the methancl-fueled vehicle rulemaking, the “organic
material hydrocarbon equivalent" deleted the oxygen mass
frem the methanol mass, still lsaving a "hydrocarbon" for
purposes of determining mass enissions. EPA promulgated
various emission factors to be utilized in determining
the respective exhaust emission fraction and evaporative

emission fraction from methanol-fueled vehicles.

Emission factors, designated in terms of mnolecular
weight, are applied to exhaust hydrocarbon emissions (a
factor of 13.87), and evaporative hydrocarben emisgions
(a factor of 14.23). (These fractions are codified at 54
Fed. Reg. 14535 and 14571, respectively.) In essence,
these factors reflect the view that hydrocarbons emitted
from motor vehicles are comprised of "generic" units made

up of one carbon molecule and two hydrogen molecules.

The carbon mass eguivalent is derived from carbon
monoxide, not a true hydrocarbon. The molecular weight
difference batween carbon and hydrogen is a factor of 6.
As the photochemical importance of carbon and hydrogen is
equal in the atmosphere, it is necessary to apply a
ngeneric hydrocarbkon unit debit" to the carbon mass

equivalent; i.e., reduce it by a factor of 6 (0.1667).

2023951005812
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MOBILE 4.1 RESULTS APPLYING.THE CARBON MASS EQUIVALENT

1995 Fleet Mix Emissions, g/mi

Cateqory Base Gagoline, 7.2 RVP Ethanol Blepd, 8.2 BVP
Exhaust 1.04 1.04
Evaporative 0.24 0.34
Running 0.17 0.29
Resting 0.11 0.11
Refueling 0.06 0.07
co 12.92 9.01
TOfAL voC l.62 1.85
arbon Ma $

l. 12992 g/!ﬂi CO = 8.01 g/mi

2. 3.91 g/mi x 0.4286 = 1.68

3. 1.68 g/mi credit x 0.1667

co = 3.91 g/mi €O

g/mi VOC credit (w/o debit)

« 0,28 g/mi VOC cradit

4. 1.85 g/mi VOC (ethanol blend) - 0.28 g/mi "CME"

- 1.57 g/mi VoC




Baseline gasoline

10% Ethanol blend

5.7% Ethanol blend
11% MTBE blend

13% ETBE blend

Vehicle Emissions:

Mass Emissions in Grams per Mile
%REDUCTION

vocC

0.88

VOoC & CO

TOTAL

6.41

19%
10%
13%

14%
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Attached is a slight redraft of the Ethanol Fact Sheet that
the White House working group had developed. Most importantly,
it includes two options concerning the one psi waiver, either of
which I can support. President Bush could announce this package
when he is in Illinois at the end of this week, or, if you
prefer, I could announce it this Friday during a speech I am
giving in California.

The first option (page 2, item la) would be to propose
legislation that would authorize states to grant a one psi waiver
to ethanol blends if they adopt additional air pollution control
measures sufficient to offset any increase in ozone formation
resulting from the waiver.

The second option (page 2, item 1b) would not need a
legislative change. It would allow a state to impose more
stringent performance standards than those in the federal
reformulated gasoline program. Ethanol blends would receive a
one psi waiver from these state standards. Emissions reductions
from these more stringent standards would offset the extra
emissions from ethanol blends.

Either option allows us to support a one psi waiver since
they are drafted in a way that is environmentally neutral.
Option la provides states maximum flexibility in coming up with
offsets, i.e., all sources are eligible. It does require
legislation. Option 1b could be done administratively but is
much narrower. Offsets can only be obtained through tighter fuel
standards. The oil industry would likely oppose Option 1b as
putting all the burden on them and causing them fuel distribution
problems. Both options shift the consideration of offsets and
ozone impact to the state level where specific local conditions
and factors can best be identified.

Attachment
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Promotion of Ethanol to Help Achieve the
Environmental Goals of the Clean Air Act

FACT SHEET

The President today announced several new steps designed to
eliminate unnecessary regulatory barriers and encourage expansion
of market opportunities for ethanol. Although the Federal
Government has historically provided strong support to this
environmentally beneficial fuel made from renewable farm
products, President Bush has been a particularly active leader in
opening up markets for ethanol. 1In fact, it was because of
President Bush’s leadership on clean fuels that the 1990
amendments to the Clean Air Act require the use of oxygenates
such as ethanol in both the reformulated and oxygenated fuels
programs. The President also proposed to substantially increase
the use of alternative fuels in the transportation sector as part
of his National Energy Strategy.

The steps announced today represent a critical milestone in
the Administration’s implementation of these important Clean Air
Act and energy security programs.

Between 1985 and 1991, ethanol consumption in the U. S.
remained roughly stable at about 750 to 800 million gallons per
year. Due in large part to the steps announced today, however,
U. S. ethanol consumption is conservatively expected to increase
by 75 percent by the year 1997. 1In fact, some industry analysts
have projected that ethanol consumption could reach 2 billion
gallons annually by the year 2000.

1991 1992 1997
Projected
Total Gallons
(in billions) 0.8 0.9 1:4

Increase over 1991 - +12% +75%
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INITIATIVES TO ASSIST ETHANOL

A.

REFORMULATED GASOLINE

la. Legislative one PSI Waiver. The Administration
will propose legislation to Congress that would
authorize states participating in the reformulated
gasoline (RFG) program to allow gasoline containing up
to 10% ethanol to exceed any volatility limit
applicable to RFG by up to 1 psi. To do so a state
would need to demonstrate to EPA that it has adopted
and submitted as a SIP revision enforceable VOC control
measures (not otherwise required under the Clean Air
Act) sufficient to offset any increase in ozone
formation that would result from allowing ethanol-
blended RFG to meet the higher volatility limit.

1b. Administrative one PSI Waiver. States could
establish volatility standards that are more stringent
than those in the federal reformulated gasoline
program. Ethanol blends would have a one psi waiver
above the more stringent state volatility standards.
The stricter state standards must provide sufficient
RVP credits to offset the RVP impact of ethanol blends.
Such state programs would be submitted to EPA under the
waiver provisions of Section 211(c) (4) concerning
waivers of federal preemption. In addition, a state
could adopt a more stringent Inspection/Maintenance
program than otherwise required ("super enhanced" I/M).
Upon approval for such program, EPA would adjust the
RFG complex model as applied to that state to account
for this increased stringency.

2. National Academy of Sciences (NAS) review of the
impact of ethanol and other oxygenate blends on ozone
formation. Conflicting scientific information has been
presented regarding the level of environmental benefits
derived from ethanol. To assist states in their
consideration of waivers from the RFG program (as
described in #1 above) the Administration will ask the
NAS to provide an independent evaluation of the ozone
forming potential of different oxygenates based on the
reactivity of their emissions and based on urban air
shed modeling.

3. Non-Taxable (ETBE) Blender Tax Credit. The
President announced today that he will seek legislation
making the benefits of the blender tax credit non-
taxable for ETBE and other ethers derived from ethanol.
ETBE currently receives treatment equivalent to ethanol
in the form of a tax credit. Ethanol in an ether form
provides additional emission reductions that enable it
to meet the summertime reformulated gasoline
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requirements. The effect of this action will be to
increase the market value of ethanol enabling ETBE to
better compete with other oxygenates.

4. Administration support for pro-rating the excise
tax for ethanol. The Administration strongly supports
current Senate legislation that would prorate the
existing excise tax for ethanol blends of 10 percent to
blends of 7.7 and 5.7 percent. The lower percentage
ethanol blends correspond to the oxygenate levels
required under the Clean Air Act and provide gasoline
distributors wishing to use ethanol with additional
blending options.

5. Expediting the development and the unrestricted
optional use of the complex model by 1995. EPA will
issue a proposed RFG rule by November 1992 to provide
refiners with the option of using the complex model in
meeting the requirements of the Clean Air Act. The
final rule will be published in March 1993. The
complex model will provide gasoline marketers with a
full range of options for meeting the pollution
reduction requirements of the Act.

6. Recognizing the benefits from ethanol use. In the
development of the RFG complex model, EPA will take
into account all of the positive benefits of ethanol.
The model will be developed through a public process,
including workshops and rigorous technical peer review.
Through this process, the benefits of ethanol will be
fully credited to the maximum extent scientifically
justifiable and legally allowable under the provisions
of the Clean Air Act.

7. Establishing toxics and NOx neutrality. The final
rule will contain toxics and NOx standards that are
oxygenate neutral. With respect to NOx, this step is
warranted because recent data indicate that all
oxygenates, such as MTBE and ethanol, have a
comparable effect on NOx emissions. Moreover, because
the proposed rule would have established toxics
performance standards based on the use of MTBE, it
would have disadvantaged other oxygenates such as
ethanol. Therefore, EPA will ensure toxics and NOx
neutrality for all RFG complex model provisions.

8. Establishing a trading program for Volatile Organic
Compounds (VOCs). 1In order to provide incentives for
gasoline marketers to furnish low RVP gasoline blend
stock, EPA will establish -- to the extent legally
allowable -- a trading program for emission reduction
credits to be earned by producing reformulated gasoline
that is cleaner than legally required, including voC
trading among mobile and stationary sources, and
providing for trading within each affected geographic
area.
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9. Establishing a trading program for volatility (Rvp)
credits. 1In order to provide greater flexibility for
gasoline marketers to blend ethanol into RFG, EPA will
establish a trading program for RVP credits within each
affected geographic area.

OXYGENATE PROGRAM FOR CO AREAS

1. Releasing the oxy-fuel regulations. EPA will
immediately issue guidelines for establishing the
oxygenate program in CO nonattainment areas. By
issuing these rules, the agency will help ensure that
cities will be ready to begin the program by this Fall.

2. Providing for participation by 39 cities. After
intensive review of the air quality data, EPA has
determined that the wintertime oxygenate program will
apply to 39 cities. This will greatly boost demand for
ethanol beginning this Fall.

3. Restricting State Waivers from the 2.7 percent
oxXygenate standard. Because of concerns over potential
increases in NOx emissions from the use of oxygenates,
several states are examining the option of establishing
caps on the amount of oxygenate that can be blended
into gasoline. Because ethanol has higher levels of
oxygenate compared to MTBE and other oxygenates, such
caps will discourage blenders from using ethanol. EPA
expects to find that oxygenate caps are unnecessary and
thereby preclude states from establishing such caps.
EPA also intends to reject states’ petitions to
override the preclusion and to establish oxygenate caps
in their State Implementation Plans unless the state
can show that there will be an adverse environmental
effect. EPA has also clarified its view that any
increase in NOx emissions caused by oxygenates will be
offset many times over by the overall decrease in motor
vehicle NOx emissions as a result of increasingly
stringent NOx tailpipe standards.

4. Restricting Unsubstantiated Waiver Requests. On
April 8, 1992, EPA issued guidelines establishing
specific requirements that must be met by anyone
wishing to petition EPA to delay the start of the
wintertime oxygenated fuels program beyond November 1,
1992. These guidelines are desired to ensure that EPA
will not receive unsubstantiated petitions to delay the
start of the program, thereby assuring new markets for
ethanol by November 1992.

OTHER

1. Presidential Biofuels Initiative. The President
has launched a biofuels research and development
initiative to expand the use of ethanol and other
biofuels. For FY 1993, he has proposed doubling the
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research budget for ethanol-related research to $40
million. Today the President directed the Secretaries
of Energy and Agriculture and the Administrator of EPA
to report back in 60 days with a strategy better
focusing the initiative on reducing the cost of the
fuels and developing engine technology to optimize the
technical and environmental characteristics of
biofuels.

2. Biodiesel tax incentive. The Administration will
seek legislation expanding the application of existing
alcohol fuel tax credits to include vegetable oils used
in motor fuels such as biodiesel blends. This action
will encourage the production of these renewable,
domestically-produced, clean burning fuels.



09/17/92  186:59 202 554 0613 INFO. RESOURCES ooy

American Biofuels Association
1120 Connecticut Avenue, N.W. * Suite 400
Washington, D.C. 20036

Tel; (202) 488-8213 » Fax (202) 833-1808

Memorandum 17 September 1992

For: Boyden Gray, Counsel to the President
Bob Grady, Special Assistant to the President for Domestic Policy
Bob Zoellick, Deputy White House Chief of Staft
Bill Rosenberg, Assistant Administrator for Air Programs, EPA
Gary Blumenthal, Special Assistant to the President for Agriculture and Trade
Bill O"Connor, Chief of Staff to the Secretary of Agriculture
Mark Dungan, Executive Assistant to the Secretary of Agriculture
Dick Wilson, Director, Office of Mobile Sources, EPA

From: Bill Holmber : "Q_'*‘L’;j_
Re: The Fuel Ethanol Industry
Ongoing reviews of available science increasingly indicates that the full waiver for E10 won’t fly.

However, E10’s verified environmental benefiis could be incorporated into the "Complex Model”
in time to ensure its full availability as a reformulated gasoline component in 1995,

The Administration’s "package” is the only answer in meeting the need to expand the ethanol
industry over the long terin.

In finalizing the package and to strengthen its position in the Congress, the Administration should
also propose extending the blender’s tax credit to SoyDiesel/Biodiesel (a high quality diesel
additive that improves emissions, toxicity and biodegradability, and is made from surplus vegetable
oils and animal fats). Other benefits available to alternative and renewable fuels should also be
extended to SoyDiesel/Biodiesel. This is a visible, popular but emerging industry with sales this
year approaching 100,000 gallons. The loss to the Treasury will be minimal.

If properly orchestrated, the President’s package will be solidly embraced by all farm organization.
By including SoyDiesel/Biodiesel, the soybean, peanut, cotton, sunflower growers etc., will join
with cattlemen, pork and chicken producers and others involved in biological oils and fats, in
support of the President’s package and its legislatdve agenda.

The President and the country can win big on this issue. If this issue is allowed to fizzle inio a
"pre-doomed waiver,” almost everybody would losc. We arc now at the point where every hour

counts in bringing this issue to closure to the benefit of farmers, the nation and the President.

Attached is a paper being circulated to farm, ethanol and environmental groups.
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FUEL ETHANCL AND THE ENVIROMMENT

There is a major public policy battle raging between the major
sector of the ethanol industry and the National Corn Growers
Association (NCGA) on one front, and the U.S. Environmental
Protection Agency (EPA), the environmental community, oil companies
and most states on the other. The fight is over the volatility of

splash-blended 10% ethanol blends (E10), and whether these blends
can be sold as reformulated gasoline (RFG) in severe ozone
nonattainment arsas (8 major cities) during the summer months

starting in 1995. The fight alsoc involves the President, White
House staff, thres cabinet secretaries, the administrator of EPA,
scores of members in bot the Senate and the House of

h
Representatives and much of the farm community.
What are the facts?

Fuel ethanol made £from agricultural products has several major
benefits:

o Stimulates the rural economy by providing farmers with
higher income, and by creating jobs while reducing farm
subsidies;

o Increases energy security by reducing dependence on

imported oil;

o Reduces trade deficits because less o0il is imported; and,

o) Enhances the environment;

What are the envirommental benefits?

o Fuel ethanol contains 35% oxygen, therefore ELD has 3.5
weight % oxygen, the highest level authorized by the EPA.
This oxygen content reduces motor vehicle emissions of
carbon monoxide (CO) by 12 - 34%, depending on the engine
and its emission control system.

o Because of ethanol’s precise chemical characteristics, it
burns cleaner than gascline. Use of E1(0 reduces unburned
hydrocarbons by 2 - 8%, again depending on the engine as
well as the quality of the gasoline into which the
ethanol i1s blended;

o) Fthanol contains ne sulfur and no aromatic hydrocarbons.
By diluting these unwanted compounds c¢ontained in
gaseline by 10%, E10 further improves combustion as well
as reducing toxics and emissions contributing to ozone
formation; andg,
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Converting renewable agricultural products (which extract
carbon dioxide from the atmosphere their growth) into
ethanol, is part cf the natural carbon c¢ycle. The only
added CO, is a result of the fossil fuyel and petroleum-
based products used as farm chemicals or fuel to grow and

convert crops to ethanol.
the envirommental disadvantages?

While ethanol has a low vapor pressure {(about 2 pounds
per square inch -- 2 psi), it has a relatively high
blending vapor pressure {(about 18 psij. This boosts the
volatility of E10, causing an increase in evaporative
emissions. In newer cars, evaporative emissions represent
about 65% of a car’'s total emissions. Conseguently, this
increase offsets the benefits of El10’'s reduced tailpipe
emissions. The extent of this offset is at the heart
struggle. The carbon fraction of these evaporative and
tailpipe emissions are the <troublesome parts of VOC
{(volatile organic compounds). The VOCs combine with
oxides of nitrogen (NOx) in the presence of sunlight to
form oczone;

While E1Q0‘s oxygen is an advantage in reducing CO and

unburned hydrocarbons, i1t 1s a disadvantage in
controlling NOx emissions —-- more notably at levels above
2.7 wt % oxygen (again, E10 has 3.5 wt.% oxygen). NOx

emissions are related to the oxygen content in fuels
burned in engines not designed for high levels of oxygen;
and

These two factors, increases in evaporative emissions and
the potential NOx impact, combine to generate a position
strongly held by EPA and the environmental community.
namely that non-volatility controlled E10 will not meet
the Clean Air Act‘s RFG requirement tc reduce ozone-
forming VOCs by 15% in ozone nonattainment areas during
the summer months. Segments of the ethanol industry and
NCGA contend that reduced tailpipe emissions and other
E1l0 benefits offset the negative effects, allowing the
fuel to meet the VOC reduction requirements. Hence, the

fight -- a real battle.

this battle be resolved and can ethancl’s alleged

disadvantage be overcome?

There are six opportunities:

-

i

Scientifically verify and quantify the benefits of E10 in
reducing ozone-forming emissions, and give E10 full
credit for these benefits in determining its

2
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acceptability in ozone nonattainment areas. These
benefits will be incorporated into the "Complex Model"
that will be availakle for use in 1995 when RFG is
required in the 2 cities.

The oil companies should be encouraged to provide a low-
vapor pressure gasoline for blending with ethanol. This
alone would sclve the volatility problem for E10. .

An additive could bhe developed to reduce the blending
vapor pressure of ethanol and reduce volatility.

The level of ethanol permitted in gascline could be
increased tc 25% and above. At these levels, fuel
volatility is reéeduced. The flexible-fuel vehicle (FFV)
is designed to accommodate blends up to 85% ethanol. At
this level, evaporative smissions are not a problem and
NOx can be controlled.

High performance engines are being developed to run
efficiently with pltra-low emissions on 95% ethancol
(E95) .

Convert ethanol into its derivative ethers: Ethyl
tertisry butyl ether (ETBE) and tertiary amyl ethyl ether
(TAEE) . These ethers have exceptionally low blending
vapor pressures (ETBE, 4; TAEE, 1). In addition,
production of these ethers reguires isobutylene and
isoanylene made from chemicals (butane and C-4 olefins)
which are not being added to or are being removed from
gasoline to reduce unwanted emissions. Converting these
compounds into environmentally superior ethers represents
a double environmental benefit.

Require that a certain percentage of the oxygen specified
in the RFG program come from a renewable resource. This
would address growing concern that iImported methanol
processed intc MTBE and TAME will dominate the domestic
oxygenate market to the disadvantage of ethanol, ETBE and
TAEE.

Opticns 1, 4, 5 and
hold ‘high promise for an expanding ethanol

progrey 7N —ty ~ -

- a . = £ 1= o d n§ o
ethanol industry v forth from the "E1(0 fortress”
A

defended mightily by the NCGA) in active pursuit of the

above options, they will be locked in conflict with the EPA, the
environmental community, the oil industry and most states.

INFO. RESOURCES @004
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Benause of the complexities involved, many farmers (particularly
those in Illinois) have concluded that EPA has teamed up with
environmentalists and the o0il industry to deny E10 a market (9
czone nonattainment cities during summer months starting in 1995)
provided by the 1990 Clean Air Act.

Consegquently, part of the e hanol industry and the NCGA have mads
statements implying that unless the President allows E10 to be sold
without restrictions in the 9 cities he will lose Illinois’ farm
support which could have a negative impact on his chances for
reelection.

The President has responded with a
options 1 through 6 outlined above,‘a o
bcnefit renewable tranapcrbat icn fuels, in a move deaigned to

ncrease the market for sthanol and to advance the industry in the

b st interest of the natioen.

l_.l

o far, the response from part of the ethanol industry and NCGA has
aen a 1"escn.lm.ilng no. Theyv have said that "upllmlted access to the
city market is the only acceptable solution.

W W

The President may approve this option. If that happens,
environmentalists, oil companies and key states will sue EPA, in
a move that, at minimum, will delay ethancl’s acceptance as an RFG.
Many believe the ethanol industry way well “win the battle, but
lose the war* in pursuit of future markets.

The decision will end up in court and the gray clouds now cover fuel

ethanol will likely turn black -- investments needed to expand the
ethanol industry will not materialize. Meanwhile, ethanol’s
powerful competitors inm the oxygenate market -- methyl tertiary

butyl ether (MTBE) and tertiary amyl methyl ether (TAME) will
dominate the 9- ~city market as well as other regions seeking to opt
into RFG in order to speed the clean up of their environment.

At the end of the day, options being offered by the President look
far more L_:l‘um.;.s.‘;.uu for the ethancl industry than its chances in
court and with aggravated envirommentalists at the federal, state
and local levels. :

In the meantime, the President’s offer is guickly losing viability

with the passage of time since fongre351ona¢ action on the National
Comprehensive Energy Policy 2ct is needed. Senata and House
conferees are finalizing action on that legislation now.  The

ethanol industry and the corm growers could team up with the
Administration, the envirommentalists, producers of other biofuels
like SoyDiesel/Biodiesel and farm organizaticns to bring the bacon
home in the next few days/weeks. Every lost hour weakens the
position of ethancl in faveor of methanol that is rapidly moving
into a position of dominance in the oxygenate market

4
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BOB DOLE
KANSAS
Hnited States Senate
OFFICE OF THE REPUBLICAN LEADER
WASHINGTON, DC 20810-7020
MEMORANDUHNM
September 1, 1992
TO: BOB ZOELLICK
FROM: JIM WHITTINGHILL
SUBJECT¢ ETHANOL
Two ghort points:
1) I failed to mention something to you yesterday about
this issue in general -- anytime you hear the word "model" keep
in mind you can substitute the term "scientific theory." There

are no facts as you might understand that term. The Clean Air
Act is premised in its near entirety on theories, and decisions
on people’s jobs, etc., are made under this Act on theory.

2) 1 appreciate your concern that other industries (oil in
particular) not be harmed by any decision with respect to
ethanol. Senator Dole shares that concern and his solution holds
other industries harmless. To that end we will arrange a meeting
in the Senator’s Office between representatives of the oil and
ethanol industries in an effort to get them to agree on the
solution. That would leave EPA and the environmental groups as
the only opposition. Keep in mind the environmentalists will
have no place in Congress to turn, since Senator Mitchell’s
primary goal is to keep from opening the Clean Air Act to
amendment (he is concerned other areas would also be amended).

Please let me know if you require any specific individual
from either the oil or ethanol industries to be in attendance.
Additionally, if you or someone from the Administration (other
than EPA) wished to attend, we could probably arrange that as
well.

yaz2
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Renewable Fuels Association
Cne Massachusetss Avenue, NwW
Suite820. - :
wazhington, D.C. 20001

1202) 259-3835

TZLEFAX: 1202} 289-7579

- K.Randail Pearson
General Counsel

June 1, 1992

Richard D. Wilson, Director X{}k\p
Office of Mobile Sources
Office of Air and Radiation

U.8. Environmental Protection Agency QF g}
401 M Street, S.W. (}, L
Washington, D.C. 20460 é

Dear Dick:

Thank you for attending the meeting today at the 01d Executive
Office Building at which several important issues were discussed
pertaining to cthanol and reformulated gasoline. The expertise,
competence, and civility which you bring to these meetings always
makes it a pleasure to participate with you present. I believe the
meeting was constructive, and I express my appreciation for the
cooperation and commitment on behalf of EPA to the successful
implementation of the reformulated gasoline program.

To the best of my recollection, and subject, of course, to
your clarification, you made a statement at the meeting to the
effect that, "All studies we have reviewed have indicated a
significant increase in ozone with ethanol blends." The Renewable
Fuels Association (RFA) is not in possession of any studies that
reach such a conclusion, and, obviously, we are most desirous of
obtaining them. At your earliest convenience, please transmit
these studies to my attention at the RFA.

As always, if you have any questions regarding my request,
please do not hesitate to call me.

Sincerely,

KR Pt

Kim R. Pearson
General Counsel

cc: Teresa A, Gorman
Gary R. Blumenthal

i
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request that EPA adopt the same science with

regard to ethanol that they have supported for
the past ten years.



. Last ASTM Designation: D 2551 - 80

Standard Test Method for

Vapor Prassure of Petroleum Products

(Micromethod)

This method covers the determination of the total pressure cxerted in vacwo by air-

etroleum products at preselected vapor-to-liquid ratios and tempe
0 17 psi (3.4 10 117 kPa). Vapar pressure equivalcnt to Reid vapo

»f a correlation.

containing, volatile, nonviscious
raturcs. The method is applicable within the range from 0.5
r pressurc, covered in Mcthod D 323 is obtained by the use

Formerly under the jurisdiction of Committce D-2 on Petrolcum Products and Lubricants.

This test method was discontinued in 1989.

268

i

1. Scope

P Th
butadienc
propylene
propadicn
pentadicn
scetylene

tography.

inhibitor,

procedurc
distributic
> NOTE [~
alibrated =
tooperalive
~ Nore 2-
sad other C
1.2 Thi
aions, an
address al,
the respon:
appropricu
applicabili
specific ha

by
Referer

?;2.! AS1
£D 1088 "
izatior

<E260 P

;Smnma
a3l Are
Prtition ¢
®parated ¢

R carrie
‘@ a detec
m

%W

o This test

oleun Pro

geurrent edi
as D

2 Discontini
3" Annual B

=

§




AMERICLN NALIONAL
STANCAAD

fill

Siandard Test Method for

ASTM D 2551 -80

YAPOR PRESSURE OF PETROLEUM PRODUCTS

(MKCROMETHOD)'

The stamdasc i sruod under the fized desigmation D 2551 1be number imenediate]

y foHowung the designation indicases the

yeas of orgini) adcpirom 1,in the case of revision, the year of last revision. A number in parentheses indicates the year of e

respseceal

1. Scope

t.1 This method covers the determination of
lh_e .wul pressure exerted in vacuo by air-con-
taining, volalie, panviscions petroleum prod-
ucts at preselected vapor-to-liquid ratios a2nd
temperajures. The method is applicable within
ll:nc range from 05 1o 17 psi (3.4 10 117 kPa).
Vapor pressure equivalent to Reid vapor pres-
sure, cevered 1n Method D 323 is obtained by
the use af a carrelation.

Narr |- Cortelaticn constants must be deter-

mimcd K cach micro vapor pressure test apparatus
Refer 10 Ansex Al for determination.

2. Applicable Decuments
L1 ASTM Srandards:
D270 S:_mfling Fetroleum and Petroleum
Products
D323 Test Tar Vapar Pressure of Petroleum
Products (Reid Method)?
E 1 Speciiications for ASTM Thermometers®

3. Semmuary of Method

1.t Asample of known volume is introduced
into 2n ¢vacvated, temperature-controlled bulk
of knowm volume. The relative volumes are
chosen 1o give 1be desired vapor-to-liquid ratio
(V/L). The rise in pressure in the bulb, result-
mp from the saraple introduction, is equivalent
to the sum of 1be vapor pressure of the sample
and the parisl pressure of dissolved air, prac-
tically all of whuch comes out of solution. The
nse in pressore is measured with a mercury
manameter or 2quivalent pressure-measuring
device. Conversion 1o Reid vapor pressure is
made throoph the use of a conrelation.

4. Signifcance
4.1 Vapor pressure is one measure of the

volatility characteristics of a fuel. Fuels are
us_cd m many types of engines with large van-
atons in operating conditions and over a wide
range of operating temperatures. These varia-
Fiorm impose limitations on the fuel volatility if
it is 1o give sausfactory performance. Fuels
having high vapor pressures may vaporize too
readily in the fucl-handling systems, resulting
in decreased flow 1o the engine and possible
stoppage by vapor lock. Conversely, fuels of
low vapor pressure may not vaporize readily
enough, resuling in hard staning, and poor
warm-up and acceleration.

5. Apparstus

5.1 Apparatus for this method may be a
metal or glass system* or commercially manu-
factured equipment.** Schematic diagrams for
two types of apparatus are shown in Figs. Al
and A4. Ta the case of Fig. Al, a modification
incorporating a single-bulb design is acoepta-
ble. Basically, the apparatus to?nis!s of bulb
assemblics and valve blocks connected to pres-
sure-measuring devices and vacuum systems.
The apparatus shall conform to the require-
ments and be operated as prescribed in Annex
A2 or A3.

" This metbed is under the jurisdiction of ASTM Con-
mn:c D-2 on Petrolenm Pyoducts and Lubricants.
urrent edibon approved Aug 29, 19R0. Published Oc-
wober [9%). Origimally publishod as D 2551 .- 66 7. Last pre-
Vn\ln oduron 1) 2551 - 71 (1976}
| Anral Book of ASTM Standards. Part 23
.:::'ud Boo? of ASTM Standards, Paris 15 and 44,
- ivtical Chemdury. ANCHA, Vol 29, 1952, pp. 1196,
.
The apparsius of Fig A) u cumrently he
y heing manufae-
tured by S Seta, L, Sastion R S
= F‘!hndnbope- stion Road. Chertsey, Sar-
The apparatus of Fig A4 is currently being manufac
tured by Manufacturin kn ineeri vt S ey
e B ¢ Foganeering and Equipment Coop,
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$.2 Fundamenial Reguirements—To be ac-
ceplable for the micromethod an apparatus
must be capable of measuring the vapor pres-
sure of small samples of petroleom products
over a range from | to 770 mm Hg with a
sensitivity within | % or | mm Hg, whichever
is larger, at a V/L value of 4 and a temperature
of 100°F (37.8°C). Other iemperatures and
¥/L values may be provided for if desired.

5.3 Manemeter—The manometer scale shall
have 3 range from O to 1000 mm and shall be
such that it can readily and reproducibly be
read 10 within | mm. The manometer sysiem
shall have a leveling bulb or other suitable
leveling device connected (o its lowest point.
The feveling bulb shall be so mounted that it is
capable of vertical movement over the entire
rnge of the manometer scale and shall incor-
porate a micrometer screw for fine vertical
adjustment.

5.4 Vacuum Sysiem—The system shall in-
corporate the following:

5.4.% A drainable trap for collecting mercury
or sample from the bulb, or both,

$.4.2 A vacuom gage with maximum sensi-
tivity in the range from 1000 to 10 yum Hg (133
| Pa)”

54.3 A two-stage, gas-ballasted, mechanical
vacuum pump capable of reducing the pressure
in the clean system, including bulb ot bulbs.
below 100 pm Hg (13 Pa) with the gas ballast
valve open, and

5.4.4 A cold trap may be placed betweea the
sample bulb and the vacoum gage and pump
10 prevent hydrocarbons and mercury vapors
from reaching these components.

5.5 Constant-Temperanwe Water Sysiem—
The constant-temperature system shall include
the following:

55.1 A constant-temperature circulating
bath capable of maintaining the water circulat-
ing through the bulb jackets at 100 + 0.1°F
{37.8 + 0.05°C) and

552 A standardized kinematic viscosily
thermoraeter, having 2 range from 975 to
102.5°F and conforming o the requirements
for Thermometer 28F as prescribed in Specifi-
cation E I

5.6 Auxifiary Equipment:

5.6.1 Jce bath for chilling samples, and

$.6.2 Apparatus for cleaning dirty mercury.

6. Handling of Samples
6.1 The general provisions piven n 6.2 to

D 2551

6.6 shall apply to all samples for vapor pressure
determinations. The extreme seasitivity of va-
pOC pressure measurements 10 losses through
evaporation and to slight changes i composi-
tion is such s 10 require (he utmost precavtion
and the most meticulous care in handling of

6.2 Sampling shall be carvied out in accord-
ance with Method D 270.

6.3 Sample Container Size—The size of the
sample coptainer from which the vapor pres-
sure sample is taken shall be not less thao | qt
(1 L) nor more thaa 2 gat (8 L).

Note 2—1t is possible and practical by dhis
method 10 measure successfully the vapor pressures
of saraples in volumes as as a few millilitres.
However, it should be remembered that the postibil-
iies of serious vapor foss greally increase as the
sample size diminishes.

6.4 Sample-Handling Temperature—In all
cases, cool the sample container and its contents
in an ice bath 10 32 10 40°F (0 10 4.4°C) before
the container is opened.

Nore 3 —Solid carbon dioxide is appreciably sol-
uble in hydrocarbons and shall al no ume be vsed to
0ol sarples prior 1o testing.

6.5 Order of Tests on a Single Sample— De-
termine the vapor pressure as the lirst test on
a sample. One ot two repeat determinations on
the same samplc may be performed vithout
serious loss in vapor pressure provided the
sample is kept in the ice bath with a tightly
closed cap between runs. The sample shall oot
be shaken between the repeat runs.

6.6 Care of Samples—Place samples in 2
cool area as soon as possible after they have
been oMained and hold them there until the
lest has boen completed. Samples in leaky con-
tainers shall not be considered for test but shall
be discarded and new samples obtained.

7. Sample Preparation

7.1 With the sample at a temperature of 31
10 40°F (0 to 4.4°C), take the container from
jhe e bath, unseal it, and examine it for its
liquid content which shall be between 70 and
80 % of the container capacity. After the correct
liquid content has been assured, rescal the con-
1ainer, shake it vigorously, and return tt to the
ice bath.

A thermocouple gage is mosa peactical for this purpose

493



€

8. Precedure

81 When the apparatus is first assembled
and at every stani-np thereafter, degas the ap-

paratss in accordance with (he degassing pro-
cedure described in A2.5.1 through ALSS.!!, in
Anncx A2 or A32.}.1 through AY.2.1.4 in An-
nex A3 Cootinue the degassing procedure uatil
the bowest steady pressure of less than 500 pm
{67 Pa) is obtained. If a steady pressure below
) um cannot be obtained, clean the vacuum
system and inspect for leaks,

Nore 4. - Be constantly aware of the abiki
leaks and the |mporunoey0f detecting le::.‘:‘:z:l‘;
lak cam cause gross ervors in the determipation.
Leaks may be indicated by: (1) Any sadden increase
= the minimum pressure normally obtained in the
Vacuum sydem suggests a leak in the system or a
“ACUUT pump that reyuires service, (2) in the equip-
ment showo 1n Fig. Al, a leak in the bulb bottom is
notceable as bubbles ristng through the mercury. In
ather equipment, Fig. Al or A4, such a leak can be
caused by a faglty conpection 1o the valve block or
beaking O-rings in the valves, {3) a leak in the ma-
pomeler side arm i noticeable as bubbles rising
through the mercury. This type of kak most often
cccurs a3 2 result of faulty needle valve packing or
fvnn_\ 2 fauhy connection to the valve block, and {€)
a0 improperly degassed system will have an ooca-
swaal bubble rise through the mercury. These bub-
hix can cause as senous an ecrot in the results as the
crrors camsed by an actual leak.

82 While the vacuum system is degassing,
adjust she circulating bath until the tempera-
ture in the bulb jacket remains with +0.1°F
1005°C) of the specified temperature.

8.3 Proceed as directed in A2.5.3 through
Al5S6 n Annex A2, or A3.2.1.4 through
A1224din Anncx A3, obtaining initial pressure
reading, introducing the sample, and obtaining
the final pressure reading.

9 Calkdations

9 1 Calcviate the “Micromethod” vapor
prescure [MVP) by subtracting the initial ma-
nometer reading from the final manometer
reading. This value represents. in millimeters

0 2551

of mercury, the sum of the vapor pressure of
the sample and the partial pressure of the dis-
solved air which, for all practical purposes,
comes entirely out of solution in the bulb.
MVP = M’ ™= Ml
where:
MVP = “Micromethod™ vapor pressure. mm
Hg.
M, = initial manometer reading. mm Hg,
and
M, = final manometer reading. mm Hg,
9.2 Cakulate the equivalent Reid vapor
pressure by the following equation:
RVP = CAMVP) - a
where:
RYP = Reid vapor pressure, psi (kPa),
C; = corrclation factor determined in An-

nex Al,

MVP = Micromethod vapor pressure, mm
Hg. and

a = intercept determined in Annex Al

10. Precision

10.1 The precision of the method as ob-
tained by statistical examination of imerlabo-
ratory ftest results is as follows:

10.1.1 Repearabifity—The difference be
(ween successive test results obtained by tbe
same operator with the same apparatus under
constant operating conditions op identical test
material would, in the long run, in the normat
and correct operation of the test method exceed
the following value only in one case in twenty:

4 mm

10.1.2 Reproducibility—The differcoce be-
tween two swngle and independent resulis ob-
lained by different operators working in differ-
ent laboratories on identical test matenal
would, in the long run, in the normal 2nd
correct operation of the test method exceed the
following value only in one case in twenty:

1S mm

ANNEXES

Al DETERMINATION OF CORRELATION FACTOR AND INTERCFPT

AL ) Suwmary of Method—Vapor ures are
determined repettively by both Methods I 2551 and
1 123 om representative samples covering a range of
vapae piessures froen 0.5 10 17 pei (3.4 10 117 kPa).
The averapes of each sample by each method are
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plotied on rectangular coordinate paper, and the
squation which represenis the resulung straight line
is cabeulated by the least squares mcthod. The equa-
Gon ned apphies only to the specif

tm‘\‘(\m"ed, PP y to the < ic apparatus

b

Nove Al-Previously obizined cooperative test
data indicate the meed of developing a correlation
factor for each vapor pressure test unit. The correla-
fon factor derermined for amy one unit will not
arcessarily be applicable to anothes uait including
sdditional units of 2 multionit system such as shown
in Fig. Al. Under no circumstances shall corvelation
factors be interchanged.

A2 Procedure—Determine the Reid vapor pres-
e in accordance with Method D 323 and the “Mi-
0" vapor p in d with the procedure
described in this method using xpparatas conforming
© the requisements of and ted in the mannet

ibed in Annex A2 or A3. In obtaining data, use
i beasy eight typical motor and aviation fuels. Aver-
age the daia for each sample by each method and
£I the averages on rectangular coordinate paper.

A3 Caleulations:

AL3.1 Calcwilate the correlation factor C; by using
the following equation:

D 2551
C;= (aZxy - ZEy)/{alx’ — (Ex)')
where:

G = correlation factor,
» = sumber of samples.

xr = individusl sample determined by
Method D 2551, and

y = individual sample averages determined by
Meabod D 323.

A13.2 Calculate the intercepl. a, by using the
following eguation:

.-f—(‘yi

where:

a = interoepl

§ = grand average of Reid vapor pressures (RVP).

i = grand average of “Micro™ vapor pressures
(MVP), and

C; = correlation factor.

AL STANHOPE-SETA APPARATUS FOR VAPOR PRESSURE BY MICROMETHOD

A2\ Schematic Diagrem of A rus—The valve
Mock is most conveniently fabricated from meal.
The connection between the valve block and the bulb

bly shall be vacuum-tight. and all the valves
used shall be designed for service in & vacuum sysiem.
YValves ¥, and V: shall be needle valves; all the rest
may be of a quick-opening variety. The valve block
and bulb connections shall be so designed as to
reduce 10 2 mintmum the amount of mercury re-
quired 10 fill the volumes defined by fiducial marks
B and vatves ¥, and #: or ¥, and Ve Sec Fig. Al
A2 Vapor Pressure Bulb Assembly:
A22.1 The buld assembly sholl conform to ihe
ol design shown in Fig. A2 The buib, C, shall
ncorporate a mercury-sealed-orifice sample intro-
duction system £, as described in A2.227 I shall
bave a side arm for connection to the manometer
system and a down leg for connection to the vacuom
systern and Jrain. Fiducial marks shall be etched or
fused on side arm A and on down leg &8 in such a
manner that the volume between these two marks
shall be $ + 0.03 mL. The bolb and its connections
dhall be enclosed in a water jacket having a bottom
inlet, a 10p outlet, and a oveans for inserting a ther-
mometer. The minimum distance between fiducial
mark B and the bottom of the water jacket shall be
25 mm. The minimum distance between orifice D
and the top of the mescury reservoir shall be 75 mm.
A2.2.2 Mercury Reservow, F, as shown in Fig. A2,
daving n s bovtom 2 small tapered orifice, D, lead-
ing in1o bulb C. Normally. the mercury is rnumed
from running nto the bulb by a suitable plug £
A2.2.3 For each bulb a plug. £ (Fig. A2) consist-
ing of a weighted rod with a plastic lip capable of
peventing mercury from m"& through the orifice
when the plug is in position as shown in Fig. A2.
22.4 A vacuum breaker, similar in construction
® the plug. but incorporating 2 capillary tube in
glace of the rod so that. when placed in the orifice
opening, the vacuum in the bulb will be broken by

entry of atmospberic aic.

AL3 Mercury Displacemen Pipet.is simple in con-
cept but the design 1s critical” The sample s intro-
duced through the orifice by means of a mercuny
displacement pipet, Fig. A3, having a tapered lip
desighed 1o make ring contact with the conical wall
of lE: orifice. The vacuum of the bulb (Fig A}
draws the sample from the pipet and pulls mercury
from the reservoir, C (Fig. A3) in bebind it. Transler
is complete when mercury from C starts Lo enter the
bulb. pipet shall deliver 1 2 0.03 mL of sample.

Note A2—The extermal leg. 4. must be a fule
er than the reservoir leg so that, when filled with

mercury and beld 10 the position shown, the tendency
will be for the mercury 10 syphon out of the reservorr
Acwal mescury flow is prevented by the capillary
tepulsion of the smaltl aperture at the tip. Simitarly.
the bose of capillary D s sufficiendy small that sts
capillary depression is greater than the beight of the
meraury in the reservoir C. Thes prevents mercury
froro entering the pipet unless additional prescure 1S
applied 10 the side arm and also assures complele
filing with the sample.

Al4 Auxiliary Equipment:

A24.) Ice bath foc chilling samples,

A24.2 Apparatus for cleaning diny mercury. and

A243 A supply of clean mercury.

AdS ssing sthe Vacuum Sysmem:

A2.S.} In cases where the appantus is used con-

* The O of 3 P bulb wath us
sample introduction system is an an requinng the services of
2 highly shilled glass blower. Critical dessga il are given
in Mottisu, A_ Y., “Raped Precue M Pressure

Crovapee y

Method.~ Amafyracal Chemisiry, Vol 29, 1952, pp 1196- 1202

® Altematively, Fisher specual sample pepets may be used

An asp bulb or air-p hose capable of applying

ressore 10 the side arm of the mercury -dusplacement popet
s ®o¢ required if the Fisher sample pipet is used

495
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State of lllinois
ENVIRONMENTAL PROTECTION AGENCY
Mary A. Gade, Disector - 2200 Churchlll Rond, Springfleld, IL 62794-9276

217/783-3397
 August 31, 1992

The Honorable Jim Edgar
207 Statehouse
8pringfield, Illinois 62706

Dear Governor Edgar: _

In reaponge to your regrolc, IEPA staff have reviewed a number of
documeats addressing the use of ethanol as & fuel blend and its
impact on osone air quality. Our review included the following
pertineat documents: the SAI Chicago ethanol study ("C rison of
the Air ality Bffects of Ethanol and MIBR in Reformulated
Gasoline in the Chicago Region ia 1995"), an excerpt from the
Auto/Oil study (*Summary of Air Quality Modeling Results for
Ethanol and RVP Fuels'), and pertions of the "Five-City Study’ ('A
Low-Cost Application of the Urban Airshed Model to the Xew York
Metropolitan Ares and the City of 8t, Louis").

Based on these studies, our conclusion is that the difference. in
ozone air quality impact between the use of ethanol blended fuel
and lower volatility gasolines will be statistically lasignificant
in future years. The BAI study for Chicago indicated that the
difference in ozone air quality impact between the use of ethanol
blended fuel and MTBER fuel was 0.3 parts per billien (ppb), The
"Pive-City Study" which included 8t. Louls, showed an air quality
difference of only 1 fpb. Relative to the oxzone air Quality
standard of 130 this is a difference of less than 1 percent,
which is ;:gniticantly below the margin of error allowed USEPA
for such eling demonstrations.

The Auto/0il study, funded by the automobile and oil indugtries,
and which evaluated the impact on air quality in New York,
Dallas/Foxt Worth and Los Angeles indicated an ozone air quality -
difference between ethanol blended fuel and low RVP gasoline in the
range of 1 to 3 ppb., Even this study, which could expacted to
have a bias, if any, in favor of these industries indicated small
differencen which are also statistically insignificant, '
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ext several vears Illinois, as well as other states with
5%55'.1‘: quality pr’::hlm, will be develeping and implementing
several major programs to combat the high osone ambient levels.
The Clean Alr Act mandates provisions such as the enhanced
inspection/maintenance program, §tage II vapor recovery controls on
asoline dispensing facilities and the low Reid vapor pressure
RVP) of fuels. Whether etharol blended fuel ox 1low RVP gasoline
is utilized, these control measures will further assist to
eliminate any differences between the two fuels. The dramatic
impact of these and other programs must be taken into aceount in
assessing ozone air Qquality over the next few years.

We balieve that USEFA recogniszes the statistically insignificant
difference in impact Dbetween ethanol blended fuel and low RVP
gapolino on oxone air ality, They, however, continue to

nterpret the provisions of the Clean Air Act Amendmants to require
actual 15% reduction in the emissions of hydrocarbons relative' to
the 1950 baseline gasoline. It is our opinion that the emphasis
should be placed not on the amount of emigsions, which is merely an
indicator, but zather on their potential to nc‘uco osona, which is
the ultimate goal. Consequeatly, improvements in ozone air quality
:hoxlxld be the primary focus regarding the use Of ethanol blendaed
4 ) .o ;

In conclusion, all of the studies reviewed indicate there will be
significant improvement in air quality with the use of either
ethanol blends or lower RVP gasoline. Any difference in
hydrocarbon emissiocns attributed to sthanol does not result in
statistically significant differences in ozone air quality.
8tudies of this nature typically contain assumptions and technical
procedures that could be challenged. KRowever, we do not believe
that these assumptions and procedures, even if reasonably revised,
would produce statistical { different results. Bven 4{f the
- difference in cmone air quality is slightly higher than originally
predicted by the models, we believe thase increases can be
compensated by reductions in other souzce categories. Further,
USEPA must also realize that ethanol blended fuels significantly
‘reduce carbon moncxids (CO) emissions. Besides providing cbvious
improvements in CO air gquality, it is documanted that O emission
reductions mitigate osone formation.

For many years now, both USEPA and IEFA have accepted ethanol as a.

clean burning fuel. ¥e in Iliinois continue to beligsve that
ethanol can play a significant role in our cverall air pollution
contrel strategies. 5
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We will be happy to provide you with more datailed information and
discussion :onrdingp our review of these studias.

8incerely,

Warg A - Gdo | Bt
%":g“’:a: -

cas Allen Grosboll, Executive Asaigtant
Texrry Moreland, Washington Office
Xirk Dillard, Chief of staff
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August 24, 1992

FOR WHOMEVER JAMES A. BAKER DESIGNATES TO HANDLE THE ETHANOL
MATTER:

1. I am told that gas people are not concerned about the one
pound waiver for ethanol. The methanol people are concerned
about further tax breaks for ethanol; but the ethanol folks say
"That's way in the future!"

Please comment on the above paragraph.

2. Do I have the authority to grant the waiver or does this rest
only with Reilly?

Boyden says Reilly can grant the waiver, but EPA feels the
supporting science does not exist. The corn growers tell me:

a. Such science does exist.

b. EPA refuses to release the science they are relying on
to block the waiver. Madigan says he has requested the science
and has been refused.

In the attached packet is a paper on vapor pressures
scientifically backing the ethanol factors.

What's the story on the science?

3. Ken Lay has written the attached letter on behalf of the
methanol (gas) people. He'll need a reply.

How widespread in the oil industry is opposition to the
one pound waiver?

4. EPA testified on May 24, 1991, that the waiver would not
adversely affect air quality. Why the change?

This is a very sensitive political subject. It requires a
lot of thought. Bob Dole and the entire Ag community come in on
the ethanol side and Ken Lay on behalf of the natural gas people.

Everywhere I went at the Illinois Fair, the corn growers
brought this question up to me. It is a critical issue with my
strong supporters. I have long supported Ethanol. We don't know
k\&where Clinton will be on this. ‘4/

FROM THE PRESIDENT




ENRON
CORP

Kenneth L. Lay
Chairman and
Chief Executive Officer

P. O. Box 1188
Houston, Texas 77251-1188
(713) 853-6773

August 20, 1992

The Honorable George W. Bush
President of the United States
The White House

1600 Pennsylvania Avenue, NW
Washington, DC 20500

Dear Mr. President:

One of the clear victories of your past four years was enactment of the Clean Air Act
Amendments of 1990. Environmental benefits derived from the reformulated fuels section
alone will contribute heavily towards a future of clean air for our children and our
grandchildren.  In addition, this legislation firmly established the principle that
environmental goals can be achieved most efficiently when reliance is placed on
competitive market forces.

With this in mind, | was alarmed to learn recently that some parties are recommending
that you override the Reg-Neg market forces by imposing a government intruding tax
subsidy for ethanol blenders.

During the two years of Congressional debate on the Clean Air Act and the following
two years of the Reg-Neg process, all parties (including those representing the ethanol
interests) openly came together under your strong leadership to design a positive,
market-driven agenda to save our environment. As the "Environmental President," you
can stand proud over the pending EPA implementation of the oxygenated fuels program
to start in 39 CO nonattainment areas this November.

Enron, among many others, has moved strongly towards meeting the oxygenated
fuels demand by entering the methanol and methyl tertiary butyl ether (MTBE) business.
We acquired half a bilion dollars of existing domestic facilities and are currently
completing a new 15,000 barrels per day MTBE unit in Pasadena, Texas, which begins
operation in 8-10 weeks.
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Other U.S. companies have moved towards developing the widest possible market
of oxygenated fuels with oxygenates such as MTBE, methanol, tertiary amyl methyl ether
(TAME), ethanol, ethyl tertiary butyl ether (ETBE), tertiary amyl ethyl ether (TAEE) and
diethyl isopropyl ether (DIPE), to name a few. Enron supports these developments as
clearly mandated by the Act and the Reg-Neg Agreement principles and as a clear
indication competitive market forces are working.

Although Saudi Arabia and other countries are getting geared up to produce MTBE,
the United States clearly has the lead at this time. Inasmuch as derivatives of natural gas
provide all the feedstock for MTBE, this is also creating large new markets for
domestically produced natural gas.

| believe that the EPA has, through the Reg-Neg process, met the requirements of the
Clean Air Act Amendments and the reformulated fuels requirements which were enacted
as a key part of your environmental policy. Ethanol will be part of the reformulated
gasoline (RFG) supply in the United States because of an already existing healthy tax
credit which makes it competitive with all other oxygenated fuels. It needs no further
incentive or advantage.

| believe the EPA Reg-Neg proposal presents sound environmental and economic
benefits to the United States without mandating a market which would be contrary to the
rules of sound market place principles. Your continued support of the Reg-Neg process
is respectfully requested and vital if the goals of the Clean Air Act Amendments are to be
achieved.

Sincerely,

/é/m/
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EPA ON THE RECORD

"Several phenomena reduce the ozone impact of higher
RVP gasohol relative to gasoline . . . (e.g., the lesser
tendency of ethanol emissions to produce ozone
(reactivity) compared to hydrocarbons, and a reduction in
carbon monoxide (CO) emissions and thus a reduction in
CO's role in ozone production). As detailed in the Final
Regulatory Impact Analysis, recent studies have indicated
that the ozone impact of gasohol at 1.0 RVP higher than
gasoline is less than we earlier believed."

-55 Fed. Reg. 23658,23658 (June 11, 1990)

"Tt appears that allowing a one psi RVP allowance for
ethanol blends would not contribute to as significant of
a change in ozone levels as EPA previously thought."

-U.S. EPA, Office of Air and Radiation, Office of
Mobile Sources, (May 1990)

m. . . that overall, the 1.0 psi exemption should not
adversely affect air quality . . . this action 1is
consistent with EPA's national fuel policy."

-56 Fed. Reg. 23804,23807 (May 24, 1991)

nThis decision was based on the conclusion that the
1.0 psi exemption should not adversely affect air quality
overall and because of the potential economic harm to the
ethanol industry that eliminating the exemption would
create."

-57 Fed. Reg. 3978,3979 (Feb. 3, 1992)

* This is totally contrary to the EPA's current
actions.




National Corn

Growers Association

1000 Executive Parkway, Suite 105

St. Louis, MO 63141-6397 /
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The Prasident , VN
The White House £
Washington, D.C. é

Mr., President:

Over the past several days, Environmental Protection Agency
Administrator Bill Reilly has made public and private
statements that providing a volatility tolerance for
ethanol blends "cannot be supported by science.” These

'representations are incorrect and we fear have led you to

reject a proposal which would have assured a role for
ethanol in the reformulated gasoline program (RFG) and
stimulated tremendous economic growth across rural America.

Mr. President, it is important that you realize that these
statements effectively reverse a ten-year-long position of
the EPA, based on extensive scientific analysis of the
ozone-forming potential of ethanol blends, in
Age DE luded that the overall emissions
: AT set the alight increase in '
Svaporative emissions. The most recent statement to
this effect was February 1992 Federal Register Notice
rejacting a New Jersey Implementation Plan for ozone which
had not included the one-psi volatility tolerance for
ethanol;

wphis decision was based on the conclusion that the 1.0 psi
exemption should not adversely affect air quality overall '
and because of the potential economic harm to the ethanol
industry that elimination of the exemption would create.”

It is important to note that EPA's reversal on this issue
has been allowed without any scientific analysis to support
such action and without the Qpportunity for any public
comment:. Moreover, additional air quality studies for
Chicago, New York and 14 other cities have been provided to
the Agency during the current RFG rulemaking. These
studies by Systems Applications International, the nation‘'s
leading air guality modeling firm, further confirm the
offsetting environmental benefits which justify the
continuation of the volatility tolerance for ethanol.



In fact, it is particularly disturbing that by summaxrily
dismissing these latest air quality reports, EPA appears to
have predetermined the conclusion of an ongoing regulatory
proceeding, in direct violation of the Administrative
Procedures Act.

Mr. President, while some have suggested that this untimely
reversal is a function of competitively motivated oil :
industry lobbying, we are not, as yet, drawing that
conclusion. Simply put, while we believe your conviction
to assure a role for ethanol is real, your EPA appears to
have set a course that locks ethanol out of this important
market. Tremendous opportunities acrose the Midwest are
being squandered as a result. This issue demands your
immediate attention.

%w/enely H

L. [l
Tim Trotter
Presidant



This comment is filed.on behalf of the Ad. Hoc Ethanol Committee.
The Committee is comprised ot U.S. dathanol plants ‘producing
virtually all of the nation’s fuel ethanol; national farm and
commodity organizations representing farmers across the country
that have worked toward value~added markaets for American grain
and a safer enviromment; potential ethanol producers representing
economic development opportunities across rural America;
equipment manufacturers, technology design engineers, and
suppliers to the ethanol industry; consumer and environmental
organizations interested in the promotion of renewable enerqgy and
competitive fuel markets; and, ethanol education and promotion
organizations that have worked to decrease our dependence on
imported oil, improve air quality, and create rural economic
development opportunities across the country.

The following organizations and companies are members of the Ad
Hoc Ethanol Committee submitting these comments:

A.E. Staley Continental
2200 East Eldorado Street
Decatur, Illinois 62521

Agrionics Corporation
3000 wWalworth Road
Walworth, NY 14568

Alchem Ltd.
P.0. Box 32
Grafton, ND 58237

AlcoTech Inc.
P.0. Box 154
Ringling, MT 59642

AlcoTech Partnership
2411 Vallecitous Drive
La Jolla, California 92037

Airco Industrial Gases
575 Mountain Avenue
Murray Hill, NJ 07974

American Farm Bureau Federation
600 Maryland Avenue, SW
Suite 800

Washington, DC 20024

Archer Daniels Midland Company
4666 Faries Parkway
Decatur, IL 62526

@



Belridge Capital
P.O.Box 1893
Hartford, CT 06144

Brimm Energy Inc.
P.O. Box 728 .
Point Roberts, WA 98281-0728

California Renewable Fuels Council
3304 Yorba Linda Boulevard

Suite 249

Fullarton, California 92631

Coloradans for Clean Air
1985 Grape Street
Denver, Colorado 80220

Corn Coalition

One Massachusetts Avenue, NW
Suite 840

Washington, DC 20001

Corn Refiners Association
1100 Connecticut Avenue, NW
Suite 1120

Washington, DC 20036

Davenport Machine and Foundry Co.
1607 West River Drive
Davenport, Iowa 52808-3339

Dedert Corporation
200000 Governors Drive
Olympia Fields, IL 60461

DFI Group
19 W. Hargett Street., S-512
Raleigh, NC 27601

Nownstream Alternativeg
P.0O. Box 190
Bremen, Indiana 46506

The Ethanol Corporation
P.O. Box 105177
Smyrna, CGeorgia 30348

Ethanol Producers and Consunmers
South Route - Box 206
Nashua, MT 59248

Franch 0il Mill Machinery cCo.

P.0. Box 920
Piqua, OH 45356

@




Global “Yechnologies, Columbusg, NE
329 Ericson Road
Memph1s, Tennessee 38018

Golden Cheese Company of California

1138 W. Rincon
Corcna, California 91720

Graf Feed & Fuel Alcohol
1375 §. 3rd Street

Louisville, KY 40208

Heartland Grain Fuels, L.P.
P.0O. Box 1435
Aberdeen, SD 57402

Heartland Corn Products
310 Main Avenue

P.0O. Box 238

Gaylord, MN 55334

The Hubinger Company
One Progress Street
Keokuk, Iowa 52632

Institute for Local Self Reliance
2425 18th Street, NW
Washington, DC 20009

International Bio - Synthetics
P.O. Box 241068
Charlotte, North Carolina 28224

Interstates Electric
1520 Industrial Park
Sioux Center, IA 51250

Iowa Corn Millers
1201 Broadway
Denison, Iowa 51442

The Joseph Companies

789 Grain Exchange Building
P.0O. Box 15106

Minneapolis, MN 55415

Manildra Inc.
P.0O. Box 39
Hamburg, IA 51640

Morris Ag-Energy, Inc.

P.O. Box 111
Morris, MN 56267

%



Midwest Grain Products
1300 Main Street
Atchinson, Kansas 66002

MILSOLV Companies
Minnesota Corn Processors
109 8. Sth Street
Marshall, Minnesota 56258

Minnesota Corn FProcessors
108 S. Sth Street
Marshall, Minnesota 56258

Minnesota Ethanol Commission
90 West Plato Blvd,
ST. Paul, MN 55107

National Barley Growers Association
1000 16th Street, NwW

Suite 702

Washington, DC 20036

National Corn Growers Association
1000 Executive Parkway

#105

St. Louis, MO 63141

National Pork Producers Council
501 school Street, sW

Suite 400

Washington, DC 20024

National Wheat Growers Association
415 Second Street, NE

Suite 300

Washington, DC 20002

North Carolina Ethanol

105 West Main Street

P.O. Box 748

Faison, North Carolina 28341-0748

Northwest Ethanol Fuel Association
1199 Shoreline Lane

Suite 250

Boise, ID 83702

Pakin Energy Company
P.0O. Box 10
Pekin, Illinois 61554




Process Syestems, Incorporated
1790 Kirby Parkway

Suite 300

Memphis, Tennessee 38138

Regent International
P.0. Box 1400
Brea, CA 92662

Renaewable Fuels Association
One Massachusatts Avenue, NW
Washington, DC 20001

Small Engine Environmental Consortium
30 Country Fair Lane
st. Louis, MO 63141

Stord, Inc.
309 Regional Road South
Greensboro, NC 27409

The W.A.T.E.R. Foundation
P.0. Box H20
Brainerd, MN 56401

Weatherly, Inc.

1100 Spring Street, N.W.
Suite 800

Atlanta, GA 30309




The following pages list additional organizations which have signed on to the comments

submitted by the Ad Hoc Ethanol Committee.
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National Farmers Union
600 Maryland Avenue, SW
Suite 202, West Wing
Washington, DC 20024

National Grain Sorghum Producers
P.0. Box 530 .
Abernathy, TX 79311

National Grange
1616 H Street, NW
Washington, DC 20006

J.R. Simplot Company
P.0O. Box 9386
Boise, ID 83707

Minnesota Department of Agriculture
90 West Plato Blvd.
st. Paul, MN 55107

American Agriculture Movement
100 Maryland Avenue, NW
Suite 601

Washington, DC 20002

Corn Growers Association of North Carolina
2109 Hillcock Drive

P.0O. Box 30513

Raleigh, NC 27622

Wisconsin Corn Growers Association
2976 Tribarton Pike
Madison, WI 53711

Ohic Corn Growars Association
1100 East Center St.
Marion, OH 43302

Kansas Corn Growers Association
P.O. BoOxX 446

113 South Maple

Garnett, KS 660323

Illinecie Corn Growere Ascociation
2415 East Washington

P.O. Box 1623

Bloomington, IL 61702-1623

Kentucky Corn Growers Association
9201 Bunsen Parkway
Louisville, KXY 40250-0700Q
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Ccolorado Corn Growaers Association
550Q South Quebec Street

Sulite 114

Inglewood, CO 0111

Georgia Corn Growers Association
P.0. Box %65
Oglethorpe, GA 31068

Minnesota Corn Graowers Association
14198 Commerce Avenue N.E.

Suite 600
Prior LakKe, MN 55372

Indiana Corn Growers Association
8839 South 675 East
Cambridge City, IN 47327

New Yark Corn Growers Association
2719 High Street
Clyde, NY 14433

North Dakota Corn Growers Association
Rural Rte. 1

Box 179

New Rockford, ND 58356

South Carolina Corn Growers Association
Pee Dee Research and Education Center
Rte. 1, Box 531

Florence, SC 29501-9603

Tennessee Corn Growers Association
510 West Black Lane
Obion, TN 38240-9700

Lone Star Corn Growers Association
P.0O. Box 1436
Plainville, TX 79073

National Farmers Organization
777 North Capital Street
Suite 915

Washington, DC 20002

Michigan Corn Growers Association
P.O. Box 627
Okemos, MI 488Q05-0627

Iowa Corn Growers Association
306 Wast Tawers

1200-35th Street

West Des Moines, IA 50265

AT FEEETY
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Missouri Corn Growers Association
3702 West Truman Boulevard

Suite 120
Jefferson City, MO 65109

National Cattlemen’s Association
1301 Pennsylvania Avenue N.W.
Suite 300

Washington, DC 20004

AL FIRRTY

P.B3

TOTAL P.B3




INVESTIGATING VAPOR PRESSURES AND THEIR
MEASUREMENT

THERMO CONCEPTS, INC.

211 S. Prospect Road; P. O. Box 1467
Bloomington, IL 61702-1467

Phone 309-662-5189

FAX 309-663-5852

Work done by Tim Lee, Director of Research and
David Ruppert

August 3, 1992

PURPOSE

Much misinformation has recently been publicized about the effects of blending
petroleum products with oxygenates. Investigation was therefore necessary to clarify the
actual results and their significance upon our environment.

R.V.P. is the acronym for Reid Vapor Pressure, or vapor pressure measured by the Reid
method. Mr. Reid standardized vapor pressure measurement by prescribing the method
of filling a vessel three-quarters full, sealing the vessel and attaching a pressure gauge
at the top of the vessel. He would then vary the temperature and note the resulting
change in vapor pressure of various liquids. For the purpose of this paper, vapor
pressure and R.V.P. are the same unless otherwise specified.

ASTM STANDARD TEST METHOD FOR VAPOR PRESSURE D 323-89

The ASTM Standard Test Method for Vapor Pressure of Petroleum Products (Reid
Method), D 323-89, may be summarized as follows; the fuel sample to be used is initially
maintained at 32°F (0°); the liquid chamber of the vessel is filled 70-80% full with the
chilled fuel sample; the assembled vapor pressure apparatus is shaken vigorously and
immersed in a bath at 100°F until a constant pressure is observed. The standard
requires simultaneously running two parallel tests using the identical samples.

This Standard , ASTM D 323-89, is recommended by ASTM to determine the vapor
pressure of gasoline and other volatile petroleum products. ASTM has approved this
method for petroleum products only and specifically not for oxygenated products other
than MTBE (Methyl Tertiary Butyl Ether - an ether using Thorium Oxide [a radio-active
substance] in some methods of production). Therefore it is not approved by ASTM for
oxygenates or their blends with gasolines.

OXYGENATES' AZEOTROPIC REACTION WITH GASOLINE

ASTM approves this vapor pressure test with only petroleum products because
oxygenates form an azeotrope (larger combined molecule of fuel) with gasoline. Fuel
oxygenates are alcohols such as ethanol and ethers such as MTBE. These oxygenates
are composed of hydrogen, carbon and oxygen. When blended with gasoline, the vapor
pressures of the blends do not react in a predictable linear fashion. As oxygenate is



added to the gasoline, the vapor pressure of the blend increases to a peak and then
declines as the percentage of oxygenate is increased (see graph).
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As shown graphically above, decreasing the amount of ethanol below 10% will increase
the vapor pressure of the mixture, while further increasing the oxygenate (ethanol)
content will in faét decrease vapor pressure.

NO APPROVED TEST FOR VAPOR PRESSURE OF OXYGENATED BLENDS

D 323 is the most commonly referred test method for determining the vapor pressure of
gasoline-ethanol blends. Since ASTM does not recommend test D 323 for oxygenated
fuel, other approved vapor pressure tests were investigated. The Standard Test Method
for Vapor Pressure of Petroleum Products (Micromethod), D 2551-80, was discontinued
in 1989. The general vapor pressure test E 1194 is inappropriate for oxygenated blends,
because the scope of the test covers only measuring pure liquids or solids. Test method D
1267 is approved only for liquefied petroleum gases. Test method ES 14 Vapor Pressure
for Petroleum Automatic Method again targets only petroleum products.

Since no approved ASTM standard test procedure is known for a gasoline-ethanol blend,
it is imperative that results reported by gasoline companies, General Motors, Archer



Daniels Midland or any other fuel research facility should be examined closely. If the
test method is not discussed thoroughly or if the test results are extrapolated and not
determined empirically, the resulting vapor pressure values should be questioned.

CONCEPTUALLY - NOT DEFINITELY - SPEAKING

To further complicate the matter of using a vapor pressure test method, it is necessary to
separate what results can be factual and what results can only be discussed in a
conceptual manner. ASTM even admits that using the D 323-89 method cannot measure
the "true" vapor pressure of petroleum. In the precision and bias section of the test
method, the discussion notes that " 1 out of 20 tests will differ in determining the vapor
pressure of a petroleum sample.”

Further, in determining absolute bias, "since there is no accepted reference material
suitable for determining the bias for the procedure in Test Method D 323 for measuring
the vapor pressure, bias cannot be determined. The amount of bias between this test
vapor pressure and true vapor pressure is unknown." In other words, gasoline is too
complex and variable to be able to establish a standard vapor pressure value.'

Gasoline is comprised of numerous and varying strings of hydro-carbons. To change the
characteristics of the gasoline, blenders add detergents, surfactants and oxygenates to
obtain the desired fuel attributes. As different gasolines and varying amounts of
benzene, toluene or xylene (BTX Group) are added, the gasoline's characteristics become
increasingly complex. Because of gasoline's complexity, it is impossible to generalize its
characteristics. It is therefore only possible to talk "conceptually."

ISSUES FOR DISCUSSION

1) Arbitrarily adding a 1 psi boost to the vapor pressure of the base gasoline when
adding ethanol as an oxygenate is inappropriate. The vapor pressure depends on the
composition of the gasoline as well as the denaturant used in the ethanol. The
interaction between the gasoline and ethanol is predictable in concept, but cannot be
extrapolated as the 1 psi boost infers.

2) Implying that ethanol alone increases VOC's (V olatile Organic Compounds) since it
increases the vapor pressure is inappropriate. First, by the time ethanol is blended with
gasoline at the terminal, the gasoline has already released more Volatile Petroleum
Solvents (or VOC's) into the ectosphere than the blended fuel will in the course of
distributing the fuel to the gasoline station. (to be discussed in future paper)

Second the evaporated azeotrope molecules can only contribute to the potential for
VOC's. The molecules can be contained within the fuel system of a car and would not be
exposed to air. (see earlier paper "Controlling VOC's)

Finally, the substantial benefits in adding ethanol to gasoline to reduce combustion
emissions outweigh any potential hazards created.
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tnvoasly, follow this procedure at least every three
days. Lower the mercury in the system to the lowest
practical Jevel, which in Fig. Al would be just above
wlves ¥, and Vo Replace the seal plug £ with the
vacuum beeaker (capsllary vent plug) and apply vac-
ourn o the system. Afler | or 2 min, replace the
vacuum breaker with the seal plug,

A252 Comnecting Manometer Sysiem-—Adjust
the Jeveling bolb until the mercury level in the ma-
pomeles s approxiamiely 760 mm below fiducal
mark 4. Fig. Al. Close needle valves V, and V.
Open ¥, and ¥ and then gradually open V5 and b7,
#lling the mercury rise 10 its equilibrium point.
Whee the bulb on the kel is to be used in a deter-
rinason. close ¥; to isalate the right bulb from 1he
manometer systern. When the nght bulb is to be used,
dosc F5. The remaining procedure will involive only
ibe lefi-hand side of the system.

A2S3 Measwing Initial Bulb Pressure—Measure
the wnitial bulb pressure by performing the following
w“ wm qu]ml

A253.1 Check the jacket temperature. If it de-
viates from the presceibed value by more than 0 1°F,
sdjust the lemperature until it is within the prescribed
Emuts.

A2.5.3.2 If the pressure in the system is below 500
pm (67 kP3) and essential constant, close ¥ (Fig
al)

A2.533 Raise the plug from the orifice movoen-

tanly and allow the mercury 1o fill the botiom leg to
tetween 10 and 20 mm below fiducial roark 8. If the
kg fills ubove fiducial mark B draw off the cxcess
mercury above 3 through ¥; to the pumpline and
trap.
A235.3.4 With ¥, open, adjust the leveling device
urtl mercury i the bulb side arm is level with
fiducial mark A. Observe the level of the mercury in
the sade arm closely. Any air leak into the bulb will
cause 2 drop in the mercury level of the side amu
away from fiducial mark 4. A leak will be readily
observable as bubbles rising into the bulb through
one of the mercury layers. Corvect any leak into this
svstem before pr ing.

A253.5 With the level of the mercury in the bulb
sde arm at fiducial mark A, read and record the leve)
of the mevcury in the manometer (o the nearest |
mm

A2S4 Sample Introduciion—ANer the recording
the snitzal manometer reading. introduce the sarople
as lollows:

42.5.41 Close Vs, locking the mercury Jevel at
approumately mark A.

A254.2 Choose the sample pipet size that will
ge the V/1 required fos the vapor pressure mea-
surement. This quantity is calculated as follows:

V/L = volurae of bulb — volume of pipet
volume of ptpt‘

Fil the pipet bare with mercury by applying pressure
to the mercury reservoir wde arm. If the pipet is held
102 vertical position, the greater kength of the external
capllary leg wilt keep the mercury column pressed
tightly against the pipet tip The small opening in the
up prevents the flow of mercury out of the tip; do
not Ll the pipet toward the bulb end or the mercury
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may s beck imio the reservoir.
A25.43 Lower the pipet tip well below the sur
face of the sample in #ts container. Tik the pi
momentarily in the direction of its tip 10 ensure
complete filling with mercury, then i as far &
possible in the other direction to lower the
rescrvoir below the tip. Geserally, mercury will flow
back into its reservoir sponumoule pulling the
sample into the piper behind it If tilling does pot
stast the flow, the momentary application of a slight
vacuum (o the reservoir will start it. The aspirator
bulb or a house vacvurs hose may be used this
purposc. When the sample has a high vapor p

@

and the plug for the pipet with easy slow maticas
::ls-‘nbau nP: ue lapse of time. Xeep in mind that
the excess mercury is readily removed and that excess
mercury having heen in the bulb will in no way affect
the results oblained. "h.::vyw dodn;u};:fq
. do mot ly pressure 10 the pipet in
::g:?m seal. m’: may very well break the pipet
tip or osifice seat. Failure to transfer s almost n-
variably caused by a plugged orifice oc pipet tip.
ALS.S Leveling Mercwy After Sample Iniroduc-
fiom— It is extremely important. when the manomeier
em i being adjusted 10 balance the pressure of
ple. that the mercury Jevel in the bulb side

the application of 100 high & vacuum to the mercury
reservoir will cause the formaation of vapor bubbles
in the pipet. One or two small bubbles Jo not affect
the results, but theic appearance can be minimized
by reducing the pressure an amount just sufficient w0
start the flow. The vacuum hose or aspirator bulb
should then be immediately removed. If vaporization
in the pipet exceeds a few small bubbles, chill the
pipet before transferring the sample to the apparatus,
Chill by filling the pipet with mercury 10 its tip,
applying the thumb of one band 10 the up aod the
index finger of the other band to the bulb side arm,
and immersing the 10p three quarters of the pipet in
an inveried position in the ice bath used to chill the
samples. The pipet should then be quickly wiped dry
and Olled with sample. Never, under any circum-
stances, allow water to enters the pipet with the sam-

le.
p A25.4.4 Remove the filled pipet (rom the sample
continer and iwnmediately insert the tip into the
bulb-onfice mercury reservoir 10 a point close to the
orifice. Then, in ane smooth motion, remove the plug
from the orifice and geatly insert the tip of the pipet
in its place (Note AS). Atmospheric pressure will
push the sarople into the cvacuated bulb. Transfer is
complete when mercury from the pipet stants to
foltow the sample into the bulb. At this poiat, remove
the pipet and replace the plug in the orifice. When
the vapor pressure of the samplc is so high that the
bulb vacuum is insufficent 1o compliete the sample
iransfer. complete the transfer by applying air pres-
sure 1o the side arm of the pipel either with the
asparator bulb or an air-pressure lune.

NoT¥ A3--Before reuse, rimse the pipet twice with
aceione and dry by attaching a vacuum hose to the
side arm with :L pipet in"z hanging position.

Nort AL.-The cunenily available commercial
nstrument is supplied with a pipet and pipet filler.
As the sample is introduced into the instrument with
1his pipet, mercury from the onfice reservoir s drawn
into the pipet behind it. This pipet may be used is
place of the one described in Note A3 for samples of

12-1b Reid vapor pressute (R2.7 kPa) ot less. Before
reuse, the L and its filter shall be nnsed with
acctone and dried.

Nare AS—Introduction of the sample requires
dow deliberate motions and a relatively genile touch.
Speed ts not required; it can only cause damage 1o
the pipet or the bulb orifice. Note that the pipea 1
@n be introduced into the mercury poel almost nn
the way down fo the orifice before the plug is re-
moved. Thus, the pipet may be subsututed for the
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trm not be permitied 0 drop more than 3 mm from
nark A, FirM. If the mercury is allowed to drop
nuch below Lhis level. the evaporation of the hydro-
arbon mixture may be increased heyond that re-
quired for equilibnum the specified ‘V/L. Tlgc
ronsequend on to the I.'IL will
tequire the sysiem be keptin ball_ace}or comiderably
longer periads to reach final equilibrium.

A25.6 Measuring Fm{ :: Presnwre—Measure
the fins! bulb pressure as follows:

A286.1 llap'ne the mmurikvgl in the bottom leg
of the bulb exactly to mark &, Fig. AL by carefully
¥Ring the plug and betting 3 litde mercury dm;
hrough the orifice. Again, averfilling above mark
an be corrected by drawing off the excess mertvry
sbove B through the slightly cracked valve ¥ into

ing system {rap.
.‘tA‘;.';'.‘ltZ ‘('l)!(k m-edlr: valve V; until the mercury
kvel just begins 10 falt slowly away from mark 4,
hen i Jiately for this drop by l:an;ng
dhe leveling device. Keep the mercury Jevel within 2
© 3 mm of mark 4 until the halance s reached.
Finally. open ¥, unil it does not seriously restrict the
wercury flow, and adjust the level exacily 1o mack A.

A256.3 Check the jacket tempevature: the final
reading shall not be made unless the jackel mnrtr-
ature is stabilized within the peescribed limits. Allow
the stabilzed system to remain undwiurbed for 2
minimum of 2 min and again 2djust the mercury
level 10 mark 4.

ALS56.¢ Read to the ncarest mm and record the

mevcury level in the manometer. .
AI..?'I Preparing Apparotus for Next Sample—
Prepare the apparatus for the mext sample as fol-

lows:
A2 571 Close valve Va. ) o
A25.72 Put the vacuum becakes in the orifice in
lace of the plug.
' A25.13 Open valve ¥, allowing the sampke 10
drain into the beaker.
A25.7.4 If the previous sample had a low vapor
pressure, such as |£M of a jet fucl. the bulb chall be
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flushed with precipitation napbtha or an equivalent

ight solvent. ing is accomplished by drawing
rb‘:‘pwp‘m' itafion naphtha into the bulb using the
manometes § as a Toepler pump. Where the

mmple is drained through the vacuom wap the flush-
ing must be plished by introducing the precip-
itation naphtha through the bulb orifice. Replace the
vacuum breaker with the plug and then apply the
vacuum hose 10 the dram hine of the bulb. Leave ihe
vacuum hose on the drain line. )

A257.5 Lower the mercury-leveling bulh to
abowt 760 mm below fiducia! mark 4. Open ¥\
dowly, lowening mvcurz 10 the 1op of the etpanuon
bulb in the macometer loe. Thea close 1 agarn. In
two-bulb systems. such as showm ia Fig. Al akermate
use o{ zh% s wd.

A2.6 Cleaning Techniques:

A2.6.| Cleaning Micromethod Vapor Presswre
(MVP) Buibs—At least once a day fush the bulb
with acetone and dry by applying 2 vacuum thereto
With uiage. the micromethod vapor pressure
dulbs ':;} accumulate deposits in these jackets. n
ssmple chambers and, particulady. in the mercury
reservoirs. These lasi deposits can cause clotting of
the orifice. Periodically the micvomethod vapor pres-
sure bulbs should be removed from the apparaios
and thoroughly cleaned with nitric acid.

Nots A6— Do not use chromic 3cid (0 clean pasts
that may contain traces of mercury or mercury com-
pounds as dark insoluble deposits will result.

A2.6.2 Suggestions for Minimizing Dirt Problems.

A26.2.1 Oolythe clluwa mercury shovld be used
in the instrurment. Even newly purchased mercun
from a scaled botile will quite ofien be fowod 10 bave
2 black scuro. h is essential that mevcory-cleamng
apparatus be available in the laboratory.

A26.22 Even new micromethod vapor pressere
balbs and pipets should be acid-cleaned and dricd
before insiallation. Jf tbe pipet bas a plastc tp. the
tip should be removed duning acid wash. )

A16.23 The circulating bath should be filled with
distifled water. Vinyl* wbing is prefemed for water
connections.

A26.24 Dust will accumulate on the surface of
the mercury in the bulb reservouws. Therefore, never
let all the mercury in the reservosr pass through (be
orifice; keep the mercury level hugh. _

A26.25 Keep the extemal surfaces of the pipews.
plugs, and vacuum breakers clean by wiping penod-
mf; with lint-free tissue. If this u not done. they
will gradually sccumulate 2 dask scum which can
cause plugging of the orifice.

" Tygon has been found satisfactorny for this purpoe

A3. MEECO APPARATUS FOR VAPOR PRESSURE. BY MICROMETHOD

Al Apparerus:

Ad.1.| Vapor Pressure Apparanis—The apparatus
shall consist of a water-jacketed n'_Pov pressare bulb
(Fig. A3), sample charging tube (Fig. A6), mercury
leveling reservoir (Fig. A7), and O-ring adapters (Fig.

A8) for connections at needle metering valve .4 and
valve B. Assemble the apparatus as shown schemat-
ically in Fig. A4, counecting the vapor pressure bulb
side 2170 1o the mercury leveling reservoir by means
of a suitable fength Of beavy wall rubber tubing
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incotporating valve £ (Fig A

A312 l;“ Presswre B'A‘;M ,?;mu The balb
amembly shall conform 10 the design l{;l! in Fig.
AS 1t shall have » side xrm for conpoction 1o the
manometer and 2 down leg for connection 1o the
vicoum and drsin sysim. A graduation mark shall
be ctched or fused on the manometer side arm so that
the volume of the vapor pressure bulb shall be ap-
proximately 25 mL The bulb snd its connectioas
shall be enclosed in a water jacket having a bottom
inlet. a 10p outlet, and a means for inserung a thes-
momcter The vapor pressure balb shall be calibrated
by the fo)luwmg procedure:

A3.1.2.1 Assemble the apparatus as shown in Fig,
A4 except substitute a2 S0-mL boret for the sam
charging tube. Fig, A6. Open valve £ and needle
metering valve A. Raise the mercury-develing reser-
voir until the mercury level coincides with the grad-
uaton wark on the vapor pressure bulb side arm and
then close valve £,

A3.1.22 Close valves 4 and C and open valves B
and D Sun the vacuum Pump and evacuate the
rapor pressure bulb 10 0.5 mm Hg (67 Pa) or less as
indicated on the Zimmerki g2ge and then close valves
B and D. Open the stopcock of the buret and £l the
baret with distilled water exactly 1o its zero gradua-
fion mark. If . 1ap the buret 10 expel trapped
air. Open valve 4 and allow the vapor peessure bulb
o fill sath water.

AJ.L23 Record the volume of water delivered by
the buret as the votume of the vapor re bulb.

A3 Charging Tube— apparstus
shown in Frg. A6 shall he of all-glass construction.
The charging tube shall be enclosed in & water jacket
haviog 2 bottom inlet, top outler, and a means of
loserting a thermometer. Two fiducial marks shall be
mscnbed on the sample charging tube, the positions
of which shall be such that the volume between them
represents one fifth of the volume of the vVapos pre-
sore bulb or approximately S mi.

All4 Mercury-Leveting Reservoir—The appara-
tus shall be of glass construction as shown in Fig A7,
asd 10 mounted that manometer measurements are
obained by reading the mercury level through the
side arm

A31S O Ring Adapiers:

AJ.15.1 Type 304 susiabess steet twbing shall be
machined 10 meet the requirements given in Fig A8
Machine the inlet and exit 10 the needle metering
valve A, Fig. A4, such that a 0.197-in, (5.00-mm)
insde diameter O-ring adapter can be silver toldered
105 the inler and 2 8.079-in. (201-mm) inside di-
amcter adapler soldered into the outlet. Place an O-
ring gasket around the polished surfaces of cach
adapter. Atiach the inlet 2dapter 1o the sample charg-
np tube and the outlet adapter o the water-gasket
vapor peessure bulb with the aid of pinch clamps ¥

A).1.5.2 Machine the inlet of 3 Hoke valve™ 1o
accommodate a 0.079-in. (2.01-mm} inside diameter
O-ing adapter and attach it with silver salder. Place
an Ouring gasket around the polished surface of the
adapeer and attach the adapier 1o the spbcn'al{:m
doa exit of the water-jacketed vapor pressure bulb
with & pinch clamp.

A3 153 Atach a suinless stee) 0.25-in. tee by

re such that the tem-
>rature in the jucket surroanding the vapor
ulb is +0.1°F (£0.03°C) of the specified tempera-
tare.

A32.12 Opeo valves 4, B, C, D, and E. Raise the
mucur)"lcvthnhmviv unul the mercury level
coincides with the graduation mark on the manom-
eter side arm of the vapor pressure bulb. Close valves
£, 4, and C. Sun the vacuum pump and evacuate
the system until a pressure of 0.5 mm (500 pen) oc
less i3 indicated on the Zimmeri Bage.

A).2.13 Lower the mercury-leveling reservoir a
distance approximately equal to the peevailing baro-
meiric pressure. Open valve £ and adjust the mercury
level 10 the graduation mark on the manometer side
arm of the vapor pressure bulb. Position the 2er0
mark of the meter stick oppaosite the noercury Jevel in
tbe reservoir side arm. Close valve B.

A3.2.1.4 Jf after a 2-min period the pressure as
measured by the manometer does not change more
than 0.5 mm (67 Pa), close valves £ and D and tecord
the manometer reading as the initial manometes
reading in millimeters of roercury.

Ad22 Determining Vapor Pressure:

A3.2.2.1 Chill the sample charging tubde 10 2 tern-
perature of 30 £ S°F (10 + 1°C) by circulating a
refrigerated coolant through its surrounding jacker

A3.222 Remove the chilled saotple  containes
from the cooling bath and insent the previously

hilled 1ransfer tion and air twbe. Fill the
cooled samople charging tube 10 s u fiducial
intainy Ihctndof!bc):l;:x,ufelm-
pection within 0.25 in. (6.4 mm) of the bottom of the
sample duvfing tube.

AJ.223 Introduce the volume of sample between
the fiducial marks into the vapor pressure bulb with
the aid of valve 4.

A3224 AlUow 7 min for the Vapor pressure to
come 1o equilibrium. Raise the mercury leveling
fescrvorr 1o the highest point on the manometer,
Open valve £. Lower the mercury-leveling reservoir
and adjust the mercury level 1o the gradvation mark
on the manomeler side arm of the vapor pressure
butb. Record the mercury level on the mAanometer as
the finy) manometer reading in millimetres of mey-

cury.

" Valve Type DRI22K, Cawlog No. M3SS is obiainable
from Hole, Inc., | Tenakifl Park. Cresshill, N. ¥

"' A stainless sieel, sensiive straight-type. 4 in. IPS. Vi in.
orifice value, Catalog No. $4-2-1), obtsinable from Fhwad
Conarol Co, 5150 Ridge Ave, Philadeiphia, P, 19128 hes
been (cund satisfactory for this purpose.

* Otuzinable from Hoke, Inc. 1 Teaakill Park, Cresdill,
N.J. Caulog No. 3038 S, Type RIBK

** Obtasnable from Fisher Sciensfic Co. Pinsbucgh, Pa,
Caalog No. 5-885. Size No. 12
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Apporasus for Next Sarlr
A3.23.1 Close valve £ and open valves A, B, and

in that order allowing the unused portion of sample
S:e":mw o lhe‘ drain. Close valve 4.

A3.23.2 Cleanthe vapor pressure hulbb;:nl\mg
with two tS-mL portions of solvent (Note A ).addm:
the solvent through the sample charging tube an
valve A. Dry the sample charging tube, usuing a house
vacuum. by keeping valve 4 open after introducing
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of solvent. Clase valves A and C
m ve D and evacuate the v. pressure buth
1005 mum (67 Pa) pressure o« bess fos at least S min.

Note A$—Solvert shall be prepared by minng
equal volumes of acetone and light naphths.

A3.23) Proceed with the nemt determisation
sarting with AJ.2.2.0.
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Standard Method for

An American National Stancarg

Agsociation State

Highway 80d Transportation Officials Standarg
AASHTO No: T 115-804

British Stancara 4349

Distillation of Petroleum Products’

This standard is issued under the fixed designation D 8G: the number immediately following the designation indicates the year of
anginal adoption or, in the case of tevizion, the year of last revision. A number in parentheses Indicates the year of last reapproval. A
tupersenipt epsilon (¢) indicates an cditorial change since the last revision or reapproval, This is also 8 $1andard of the Institute of
Petroleum issued under the fixed designation IP 123. The final number indicates the year of last revision.

This method was adopted as a jont ASTAM-IP standard in 1964

This method has been adapted for use by governmen agencies ta replace Method 1001 of Federal Test Method Stundard No. 791b,

‘' NOTE | =-Editorial conccu_on was made in Table Al.l in Scpte;nbcr 1986.

2 Note 2—The position of Fig. | was corrected cditomally in July 1988,

1. Scope

1.1 This method covers the distillation of motor gasolines,
aviation gasolines. aviation turbine fucls, special boiling
point spinits, naphthas, white spirit, kerosines, gas oils,
distillate fuel oils, and similar petroleum products.

NOTE | —=The valucs stated in inch-pound units are to be regarded as
the standard.

Note 2—For the distillation of natural gasolinc, see ASTM Method
D 216, Distillaion of Natural Gasoline (IP Designation: 191).2 For the
distillation of volatile organic liquids or relatively pure solvents, see
ASTM Method D 1078, Distillation Range of Volatile Organic Liquids.”

Nott J-—For the distillation of aviation turbinc fuels and other
products of such wide boiling range that the low distillation thermom-
eter spectficd in Group 3 of Table | is tnadequate. this method may be
applied by substituting the high-distitlation thermometer, together with
the other 1cst conditions specilicd in Group 3 (see 10.3),

2, Referenced Documents

2.1 ASTAM Standards:

E 1 Specification for ASTM Thermometers®

E 77 Method for Inspection and Verification of Liquid-
in-Glass Thermometers®

E 133 Specification for Distillation Equipment*

3. Summary of Mcthod

3.1 A 100-ml sampile is distilled under prescribed condi-
tions which are appropriate to its nature (Tablc 1). System-
atic observations of thermometer readings and volumes of

' This method is under the junsdiction of ASTM Committee D-2 on Petroleum
Products and Lubricaats.

fn whe IP, this mewod is under the jurisdiction of the Standardization
Commiltee.

Current cdition approved Aug. 27, 1982, Published October 1982, Originally
Published as D 86 - 21, Last previous edition D 86 - 78,

 dnnual Book of AST'M Standards, Vol 05.01.

* Annual Bouk of ASTM Standards, Vol 06.03.

4 Annual Book of ASTM Standards, Vols 05.0) and 14.03.

¥ Annual Book of ASTM Standards, Vol 14.03.

condensate arc made, and from these data, the results of the
test arc calculated and reported.

4. Significance

4.1 Distillation (volatility) characteristics of petroleum
products are indicative of performance in their intended
applications. Petrolcum product specifications generally in-
clude distillation limits to assure products of suitable vola-
tility performance.

4.2 The empirical results obtained by use of this distilla-
tion method have been found to correlate with automotive
equipment performance factors and with other characteris-
tics of petroleum products related to volatility.

5. Definitions

5.1 initial boiling point—thc thermometcr reading that is
obscrved at the instant that the first drop of condensate falls
from the lower cnd of the condenser tube.

5.2 end point or final boiling point—the maximum ther-
momcter rcading obtained during the test. This usually
occurs after the evaporation of all liquid from the bottom of
the flask. The term “maximum temperaturc” is a frequently
uscd synonym,

5.3 dry point—thc thermometer reading that is obscrved
at the instant the last drop of liquid evaporates from the
lowest puint in the Nask. Any drops or film of liquid on the
side of the flusk or on the thermometer are disregarded.

NoTE 4—The end point (final boiling point), rather than the dry
point, is intcnded for general use. The dry point may be reported in
connection with special purpose naphthas, such as used in the paint
industry. Also, it shuuld be substituted for the end point (final bailing
point) whenever the sampie is of such a naturc that the precision of the
end point (final boiling point) cannot consistently mect the require-
ments given in Section 11,

5.4 decomposition point—the thcrmomcter reading that
coincides with the (irst indications of thermal decomposition
of the liquid in the flask.

Note: §—Charactenstic indications of thermal decomposition are an
cvolution of fumes, and crratic thermometer readings which usually




show a decided decrease after any attempt 1¢ made to adjust the heat.

5.5 percent recovered—ihe volume in pulhlitres of con-
densate obscrved in the receiving graduate, in conncction
with a simultancous thermometer rcading.

$.6 percent recovery—the maximum pereent recovered, as
observed in accordance with 9.7.

S.7 percent total recovery—the combined percent re-
covery and residuc in the flask, as obscrved in accordance
with 9.8.

S.8 percent loss—100 minus the percent total recovery.

5.9 percent residue—the percent total recovery minus the
pereent recovery, or the volume of residue in millilitres if
mecasurcd directly. _

S.10 percent ¢evaporated—ihe sum of the percent recov-
ered and the percent Joss.

6. Apparatus

G.1 All of the scction and figure reference numbers in
6.1.1 through 6.1.7 refer to Specification E 133, the standard
to which all the itcms listed shall conform.

6.1.1 Flask—~Flask B, as shown in Fig. 3.

6.1.2 Condenser and Cooling Bath—Section 4: Figs. 1 and

"
6.1.3 Shicld—-Secction 5: Figs. 1 and 2.
6.1.4 Hcarer—Section 6: Figs. | and 2.
6.1.5 Flask Support—Table 2 (Specification E 133),
boards I or (.
6.1.6 Graduated Cylinder—Section 8: Graduate B, 100

ml. as shown in Fig. 4.

~
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6.1.7 Thermometer—Section 9. ASTM Thermometers 7F
(7C) and 8F (RC) or IP Thermometers SC (low distillation)
and 6C (high distillation) conforming to the IP Specifications
for Standard Thermometers. Under cenrtain test conditions
the bulb of the thermometer may be 50°F (28°C) above the
temperature indicated, and at an indicated temperature of
700°F (371°C) the temperature of the bulb is approaching a
critical range in the glass. Thermometers that have been
exposed to such conditions should not be reused without
checking their jece point to verify calibration as prescribed in
Specification E | and Method E 77.

NOTE 6—Data have been obtained that indicate that the Precision-
Shell Automatic Distilation Apparatus is capable of giving test results
that coerespond in level and precision with those obtained by the
manual procedures of this mcthod, when the apparatus has been
calibrated according to instructions supplicd by the manufacturer. A
condensed summany of these supporting data is given in Appendix X1,

7. Sample

7.1 In thc case of any product having a Reid vapor
pressure of 9.5 psi (65.5 kPa) or higher. cool the sample
bottle to the tempcrature range indicated in Table | for
measuring the distiliation charge. Collect the samplc in the
previously cooled bottle, prefcrably by immersing the bottle
in the liquid, where possible, and discarding the first sample.
Where immersion is not possible, the sample shall be drawn
of into the previously cooled bottle in such a manner that
agitation is kept at a minimum, Close the bottle immediately
with a tight-fitting stopper, and place it in an ice bath or
refrigerator capable of maintaining the sample at a tempera.

TABLE 1 Test Conditions
Croup 1 Group 2 Givup 3 Group 4
Sample charactersics:
Vapor pressure at 100°F, 1 (ASTM D 323,4 1P 69 or IP 171) 9.5 or above below 8.5 below 9.5 boiow 9.5
Distitation intsal boing point, *F (°C) s . 212 (100) or balow sbove 212 (100)
end point, °F (°C) 482 (250) or below 482 (250) or below above 482 (250) above 482 (250
Preparation of apparatus:
ASTM Distilation Thermomerer NO. low; 7F (7C) low; 7F (7C) low; 7F (7C) high; 8F (8C)
P Distitlation Thermometer No. 5C 5C sC 6C
Dimmeler of hole in Nask suppon. m. (mm)® 1.5(37.5) 1.5Q@7.%) 2.0 (50) 2.0 (50)
Temperature at start of test:
Flask and thermometer, *F (°C) 5510 65 (1310 18) 8% 10 65 (1310 18) 55 t0 85 (1310 18) not above ambient
Flask suppor and shield not above ambient not sbove ambrent not above ambment
Graduate and 100-mi charge. *F (°C) 55 10 65 (13 t0 18) 5510 65 (13 t0 18) 55 10 65 (13 10 18) 55 (13) to amblent
Flask (Section 6.1) B (125 mi) B (125 m) B (125 m) B (125 mh
Conditions during test procedure:
Temperature of condenser dath, *r (°C) 3210 M4 (010 1) 320 40 (U 0 4) J21040(0t0 4) 32 10 140° (0 t0
60)
Temperature of bath around graduate, °F (*C) 551065 (1310 18) 55 10 65 (13 t0 1¥) 5510685(1310 18) within 25 (+3) of
temperature of
distilation charge
Tine from fiest application of heat 1o initial boiling point, min Sto 10 51010 5w 10 5015
Tmne from initial bodng pont to § % recovered, ¢ 60to 75 801t 75
Undorm avarage rate of condensaton from 5 % recovered 1o S-mi 4105 405 4106 4106
residue in flask, mifmin
Time trom §.mi residue 10 end pomnt, min FECE-) s 5 max § max

A ASTM Method D 323, Test for Vapor Pressure of Petroleum Products (Reid Method).2

8 As determined under all lest wunditions of the group Concerned.

€ The Institute of Petroleumn specifies a 2-n. opening for the flask SUPPON board. Hole dlameters are 10 be reviewed.

0 Tha proper condenser bath tempeature will depend upon the wax content of the sampie and of its distdlation fractons, The minimum temperature which permits
satistactory operation should be used. in general, a bath temperature in the 32 to 40°F (0 to 4°C) range is suitable for kerosine and pProducts meeting the specifications
tor Grage No. fuel ol as prescribed in ASTM Specifications D 396. for Fuel Oils.? and those meeting the specifications for Grade NO. 1D diesel fuel ol 8s prescribed in
ASTM Classification O 975, Classification of Diesel Fuel Qils 2 In some casas invoiving Grade No. 2 fuel off (Specifications D 396). Grade No. 2-D giesel fusi oil (Classification
D 975). gas oils and simllar gistitates, it may be necassary to hoid the condenser bath temperature at some point in the 100 10 140°F (38 to 60°C) range, in order to avoid
the condensation of $okd waxy material in the condenser tube.
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(ure not to exceed 60°F (15°C).

7.2 Samples of materiais that visibly contain watcr are not
suitable for testing. If the sample is not dry. and the initial
boiling point is below 150°F (66°C), vbtain another sample
which is free from suspendcd water for the test. If the initial
poiling point is above |30°F (66°C), shake the sample with
anhydrous sodium sulfate or other suitable drying agent and
separate it from the drying agent by decanting.

8. Preparation of Apparatus

8.1 Refer to Table | and select the flask, flask support,
and thermometer, which are required by the sample to be
tested. Bring the respective temperatures of the flask, ther-
mometer, graduate, flask support, and shicld to their re-
quirced valucs for starting the test.

8.2 Fill the condenser box to cover the condenser tube
with any nonflammable coolant which is suitable for the
temperature required by Table 1, such as chopped ice, water,
brine, or ethylene glycol solution. If chopped ice is used, add
sufficient water to cover the condenser tube. If necessary,
make any suitable provision, such as circulation, surming, or
air blowing, $o as to maintain the required condenser bath
temperature throughout the test. Similarly, make any neces-
sary provision so that the temperature of the bath around the
graduate will remain within the limits required in Table 1.

8.3 Remove any residual liquid in the condenscr tube by
swabbing with a picce of soft, lint-frec cloth attached 10 a
cord or copper wire.

8.4 Bring the tempcraturc of the sample within the range
prescribed in Table |. Measure 100 ml of the sample in the
graduated cylinder and transfer it as completely as practi-
cable to the distillation flask, taking care that none of the
liquid Mows into the vapor tubec.

8.5 Fit thc thermometer, provided with a snug-fitting,
well-rolicd cork. tightly into the neck of the flask so that the
bulb is centered in the neck and the lower end of the
capillary is level with the highest point on the bottom of the
inner wall of the vapor tube (sce Fig. ).

=)
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8.6 Place the flask containing thc charge in its support:
and by means of a cork through which the vapor tube has
been passcd, make a tight connection with the condenser
tube. Adjust the flask so that it is in a vertical position, and
so that the vapor tube extends into the condenscr tube for a
distance of 1 to 2 in. (25 to SO mm),

8.7 Place the graduate that was uscd 10 measure the
charge, without drying, into its bath under the lower end of
the condenser tube so that the end of the condenser tube is
centered in the graduate and extends therein for a distance of
at lcast | in. (25 mm), but not below the 100-ml mark. Cover
the graduate closely with a piece of blotting paper, or similar
material, suitably weighted, which has been cut to fit the
condenser tube snugly. Maintain the level of the bath around
the graduate so that it is at least as high as the 100-mI mark.

8.8 Note and record the prevailing barometric pressure,
and proceed at once with the distillation, as given in Section

9.

9. Procedure

9.1 Apply heat to the distillation flask and contents. The
heating at this siage must be so regulated that the time
interval between the first application of heat and the initial
boiling point does not exceed the limit as prescribed in Table
1.

9.2 Immediately after observing the initial boiling point,
move the graduate so that the tip of the condenser touches its
inner wall. Continuc to rcgulatc the heuting so that the rate
of condensation into the graduate shall be uniform and
within the limits prescribed in Table 1. Repeat any distilla-
tion which did not mect the foregoing conditions.

9.3 In the intcrval between the initial boiling point and
the end of the distillation, observe und record whatever data
are necessary for the calculation and reporting of the results
of the test as preseribed in Scction 10. These observed data
may include thermometer readings at prescribed percentages
recovercd. or percentages recovered at prescribed thermom-
cter readings, or both. Record all volumes in the graduatc to

5
0

75

-

Position of Thermomaeter In Distillation Flask




\he necarcst 0.5 ml and all thermometer readings 1o the
nearest 1.0°F (0.5°C).

NoTE T—In cases in which no specific data requirements have been
indicated. record the initiul boiling point, the end point (final boiling
paint) or dry point, of both, and thermometer readings at § % and 95 %
recovered und at csch multiple of 10 % recovered from 10 to 90,
inclusive.

9.4 1f a decomposition point is obscrved, discontinue the
heating and resume the procedure as directed in 9.7
Otherwise, proceed as directed in 9.5.

9.5 When the residual liquid in the flask is approximately
5 ml. make a final adjustment of the heat, if necessary. so
that the time from the 5 ml of liquid residue in the flask to
the end point (final boiling point) shall meet the require-
ments given in Table 1. If this condition is not satisficd,
repeat the test, with appropriate modification of the final
heat adjustment.

9.6 Obscrve and record the end point (final ooiling point)
or dry point, or both. as rcquired. and discontinue the
heating. At the end point (final boiling point), observe if all
the liquid has evaporated from the bottom of the flask. If
not. include a note of this fact in the report as prescribed in
Section 10.

9.7 While the condenser tube continucs to drain into the
graduate, observe the volume of condensate at 2-min inter-
vals until two successive observations agree. Measure this
volume accurately, and record it. to the ncarest 0.5 ml, as
pereent recovery. If the distillation was previously discon-
tinued under the conditions given in 9.4, deduct the percent
recovery from 100, report this difference as “Percent Residue
and Loss." and omit the procedure given in 9.8 and 9.9.

9.8 After the Nask has cooicd, pour its contents into the
condensate in the graduate and allow to drain until no
appreciabie increase in the volume of liquid in the graduate
is observed. Record this volume, to the ncarest 0.5 mi as
pereeat tolul recovery.

TABLE 2 Approximate Corrected Thermometer Readings

Correction® per 10-mm
Temperature Range Ditterence in Pressure
h{*] r o©c op
10t 30 50 10 B8O 0.35 0.63
3010 SO 86 0 122 0.28 0.68
50t 70 122 10 158 0.40 0.72
70t0 90 158 to 194 0.42 0.76
90 to 110 194 to 230 0.45 0.8
1100 130 230 to 268 0.47 0.85
130 t0 150 266 10 302 0.50 0.89
150 0 170 302 10 338 0.52 0.94
170 10 180 338 t0 374 0.54 0.98
190 10 210 374 t0 410 0.57 1.02
210 0 230 410 10 446 0.59 1.08
230 10 250 446 10 482 0.62 .1
250 to 270 482 10 518 .64 1.1
270 to 290 518 10 554 0.66 1.19
280 to 310 454 to 590 0.69 1.24
310 10 330 590 to 626 oM 1.28
330 10 350 626 w 6862 0.74 1.32
350 to 370 662 to 698 0.76 1.87
370 w 390 698 1w 734 078 1.41
390 to 410 734 10 770 0.81 1.46

ATo be adved in vase Leomelne pessure i below 760 mm Hg. to be
subtracted In case barometric pressure is above 760 mm Hy.

{k D86 - 123

TABLE 3 Values of the Constants “A” snd "“B" Used In
Obtaining Corrected Distillation Loss

Observed Barometnc A R
Pressure. mm
560 0.231 0.384
570 0.240 0.380
580 0.250 0.375
£90 0.281 0.369
600 0.273 0.363
610 0.288 0.357
820 0.300 0.350
630 0.318 0.342
640 0333 0.333
650 0.353 0.323
660 0.375 0.312
670 0.400 0.300
680 0.428 0.266
6880 0.481 0.269
700 0.500 0.250
710 0.548 0.227
720 0600 0.200
730 0.667 0.166
740 0.750 0.125
750 0.857 0.07
760 1.000 0.000

9.9 Deduct the percent total recovery from 100 to obtain
the perccnt loss.

10. Calculations and Report

10.1 For cach test. calculate and report whatever data are
required by the specification involved, or as customarily
established for the sample under test, or in accordance with
Note 7.

10.2 Report all percentages to the nearest 0.5, all ther-
mometer readings to the nearest 1.0°F (0.5°C), and the
barometric pressure to the ncarest | mm.

10.3 When ASTM Thermometer 8F (8C) or IP Ther-
mometer 6C is used in testing aviation turbine fuels and
similar products. pertinent thermometer readings may be
obscured by the cork. To provide the desired data, 2 sccond
distillation according to Group 3 of Table | may have been
performed. In such cascs. readings from ASTM Thermom-
eter 7F (7C) or IP Thermometer SC may be reported in place
of the obscured ASTM Thermometer 8F (8C) or IP Ther-
mometer 6C readings, and the test report shall so indicate. If,
by agreemcnt, thc obscured readings arc waived, the test
report shall so indicate.

10.4 When the report is 10 be based on thermometer
readings corrected 10 760-mm Hg barometric pressure {Note

TABLE 4 Repeatabiiity and Reproducibility

Evapurated Poit Repeatabifty, ¢ Reproducidility, A
IBP [} 10
5% o+ 1.2 A, + 20
10-80 % (A A,
0% t R, - 2.2
5% to Ry =17
FBP 7 13

As an example, SUppue we want (he repsatabity, ¢, and the reproducibility, A,
for the 90 % point wnen “F/V % = 6. From the graph
o= 74
A, = 14.0

Usmgmum.wommuwononoﬂmmmnumov
subtracted.
reryg=t4ea?
A=A, -22=140=-22-118%12
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8). obtain the corrcction to be applicd to each thermometer
reading by means of the Sydney Young equation as given
below, or by the use of Table 2. After applying the
cortections and rounding each result to the ncarest 1.0°F
(0.5°C). use the corrected thermometer readings in all further
calculations and reporting.

For Celsius readings:

C, =0.00012 (760 = PX273 + 1)
For Fahrenheit rcadings:
C/ = ().00012 (760 ~ PY460 + l/)
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F1G. 2 Precision of Distillation ASTM Method D 86 - IP 123 (Farenheit) (See Section 11)

where:

C.and C, = corrections to be added algebraically to the
observed thermometer readings ¢, or {, respec-
tively. Convenicnt approximations of thesc
corrcctions are given in Table 2, and

P = barometric pressure, mmHg. prevailing at the
time of the test.

Nott 8—Thermometer readings shall be cosrected to 760-mm Hg
pressure cavept when product definitions, specifications, or agreements
between the purchaser and the seller indicate, specifically, that such
correction is not required or that correction shall be made to some other
base pressure. The report shall include the observed pressure and shall




state whether corrections have or have not been applied.

10.5 ARcr barometric corrections of thc thermomcter
rcadings have becn made, if rcquired, the following data
rcquirc no further calculation prior to reporting: initial
boiling point, dry point, cnd point (final boiling point),
decomposition point, and all pairs of corrcsponding values
involving percentages recovered and thermometer readings.
Percent loss and percent residue are calculated in accordance
with their respective definitions as set forth in 3.8 and 5.9.

10.6 It is advisable to base th¢ report on relationships
between thermometer readings and percentages evaporated

() D86 - 123

in any case in which the sample is a gasoline, or any other
product clussed under Group | in Table 1, or in which the
pereent loss is greater than 2.0. Otherwisce, the report may be
based on relationships between thermometer rcadings and
pereentages evaporated or recovered. Every rcport must
indicate clearly which basis has been used.

10.7 To repon percentages evaporated at prescribed ther-
mometer rcadings, add the percent loss to each of the
obscrved percentages recovered at the prescribed thermom-
cter readings, and report these results as the respective
percentages cvaporated.
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10.8 To report thermometer readings at prescribed per-
centages cvaporatcd. use cither of the two following procc-
Jurcs, and indicatc on the repor whether the graphical
procedure or the arithmetical procedure has been uscd.

10.8.1 Graphical Procedure—Using graph paper with uni-
form subdivisions, plot cach thermometer reading (corrected
for barometric pressure, if required) against its corrcsponding
percent recovered. Plot the initial boiling point at 0 %
recovered. Draw a smooth curve connecting the points. For
cach prescribed percent evaporated, deduct the distillation
loss. in order to obtain the corresponding percent recovered,
and take from the graph the thermometer reading which this
percent recovered indicates (Note 9). Values obtained by
graphical interpolation procedures are affected by the care
with which the plot is madc,

10.8.2 Arithmetical Procedure—Deduct the distillation
loss from each prescribed percentage evaporated in order to
obtain the corresponding percentage recovered. Calculate
each required thermometer reading as follows:

(T, - T;.XR - R,;)
(R - R;)

T=T,+

where: :

T = thermometer rcading at the prescribed percent evapo-
rated,

R = pereent recovered corresponding 1o the prescribed
pereent evaporated,

R, = percent recovered adjacent to, and higher thun R, ul
which a thermometer reading “7,,” was noted, and

R, = percent recovered adjacent to, and lower than R, at
which a thermometer reading “ 7, was noted.

NOTE Y—Values obtained by the arithmetical procedure arc aflected
by the extent 10 which the disuliation graph is nonlincar. Intervals
between successive dita points must, at any stage of the test, be at Jeast
as natrow as indicated in Note 7. In no case shall a calculation be made
which involves extrapolation.

Note 10—See Appendix X2 for numencal cxamples illustrating the
forcguing graphical and arithmetical procedures.

10.9 If thermometer readings are corrected to 760-mm Hg
pressure, the actual loss shall be corrected to 760-mm Hg
pressure, according to the equation given below. The corre-
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sponding corrected percent recovery is computed on the
basis that it is greater than the actual recovery by the same
amount as the corrected loss is lcss than the actual loss.
When reporting data, statc whether the corrections have or
have not been upplied.

Corrected toss = AL + B

where:
L = percent loss as calculated from test data, and
Aand B = numerical constants, the values of which de-

pend upon the prevailing barometric pressure.
These constants are listed in Table 3, in connec-
tion with the prevailing pressure.

11, Precision®

11.1 The following criteria should be used for judging the
acceptability of results (95 % probability):

11.1.1 Duplicate results obtained by the same operator
and apparatus should not be considered suspect unless they
differ by more than the repeatability which, according to Fig.
2 or 3, is appropriate to the test result obtained and 10 the
rate of change in thermometer rcading which prevailed at the
stage at which the result was obtaincd.

[1.1.2 The results obtaincd by cach of two laboratories
should not he considered suspect unless the two results differ
by morc than the reproducibility which, according to Fig. 2
or 3, is appropriate to the test result obtained and to the rate
of changc in thermometer reading which prevailed at the
stage at which the result was obained.

11.1.3 To facilitatc the use of Figs. 2 and 3. the rae of
change in thermometer reading in degrees Fahrenheit or
Celsius per the percentage evaporated or recovered, at any
point between the initial boiling point and the end point
(final boiling point) or dry point, should be assumed to be
the samie as-the average ratc between two data points which
are cquidistant above and below the point in question. The
span from the point in question to cither of the other data
points should not represent more than 10 % evaporated or
recovered in any case, nor more than 5 % if the point in
question is not included in the 10 10 90 % range. For the
initial boiling point. cnd point (final builing point), or dry
point. the rate of change should be assumed to be the samc as
the avérage rate aver an imerval, not to exceed 5 %
evaporated or recovered. between the extreme point and the
next data point above or below it,

11.1.4 In Fig. 2 or 3. it will be noted that the left and right
marginal scales, 1epreseating the rate of change in thermom.-
eter reading. arc identical. This is to facilitute the establishing
of a horizontal linc across the chant and at the required level,
which may be done in any convenient manacr, Wherever
this line intersects the appropriate precision scale, the zonc in
which such intersection falls will indicate the expected
repeatability or reproducibility.

11.1.5 For gasolinc and oxygenated gasoline, duplicate
results obtained by the same operator and apparatus should

» pProcision for this method 18 under review. [ndicatons are thay precision for
nital Boding point and end poiat (final boiling point) oe dry point may be
indeterminate.



not be considered suspect uniess they differ by more than the
repeatability which according 1o Fig. 4 and Tuble 4 is
appropriate to the 1est result obtained and o the rate of
change in thermometer reading which prevailed at the stage
at which the result was obtained,

11.1.6 For gasolinc and oxygenated gasoline, the results

b 086 - 123

obtained by cach of two luboratorics should not be consid-
cred suspect unless the two results difter by more than the
reproducibility that according to Fig. 4 and Table 4 is
appropriate 10 the test result obtaincd and to the rate of
change in thermomcter rcading that prevailed at the stage at
which the result was obtaincd.

ANNEXES

(Mandatory Informatinn)

Al. AUTOMATIC DISTILLATION OF PETROLEUM PRODUCTS

Al.l Scope—This test method covers the distillation of
motor gasolines. aviation gasolines, aviation turbine fucls.
special boiling point spirits, naphthas, white spirit. kerosines.
gas oils, distillate fuel oils. and similar pctroleum products.

A1.2 Summary of Mcthod—A 100-mi sample is distilied
in an automatic disiillation apparatus under prescribed
conditions that are appropriate to its nature (Table Al.1).
The automatic apparatus duplicates the distiliation condi-
tions that are described in the manual method. The pre-
scribed conditions are selected from the program control
offercd by the apparatus. A smooth curve of vapor tempera-
ture readings versus percent recovered of the condensate are
recorded by the apparatus. From this curve corrections must
be applicd 1o obtain 1emperature rcadings correeted for
barometric pressure or on a percent evaporated basis, or
both.

ALY Definitions:

AL.3.1 initial boiling point—ih¢ temperature rcading re-
corded at the instant the first drop of condensate falls from
the lower end of the condenser tube.

A1.3.2 end or final boiling puini—the maximum tcmper-
ature reading recorded at the end of the distillation.

NoOTE Al—An automatic distillation instrument will give cither dry
point or final boiling point. Should a dry point be rcquired, an optical
dry point detector may be fitted and optically clear Nasks used. Visual
detection in rcasanably clear distillation flasks also may be satisfuctory.

A1.3.3 dry point—the temperature recorded at the instant
the last drop of liquid evaporates from the lowest pointin the
flask.

Al.3.4 decomposition point—the temperature recorded
which coincides with the first indications of thermal decom-
pusition of the liquid in the flask.

TABLE A1.1 Test Conditions
(These are essentially the same as in Table 1)
Group 1 Group 2 Group 3 Group 4
Sampie characteristcs:
Vapor pressure at 100°F, psi (kPg) 9.5 or above (65.5) below 9.5 (65.5) betow 9.5 (65.5) beiow 9.5 (65.9)
ASTM D 323, IP 69-171
Inttial bodng pont® 212°F (100°C) o above 212°F
Distiation . below (100°C)
End (final boiling) point® 482°F (250°C) or 482°F (250°C) or above 482°F above 482°F
Lelow below (250°C) (250%C)
Preparation of apparatue:
Temperature range selection 32-875°F 32-575°¢F 32-575°F 32-780°F
(0-300°C) (0-300°*C) (0-300C) (0-400°C)
Diameter of hole in task support, n. (Mm) 1.50 (37.5) 1.50 (37.95) 2.0 (300 2.0 (50)
Temperature at etart of test:
Flask and thermocoupie/resistance hermometor 55-65°"F (13-18°C) 55-65°F (13-18°C) $5-85°F (13-18°C) nNOt above amblent
Flask support and shiokd not above ambiont not sbove smblient not above ambient
Receiver and 100-mi charge §5-65°F (13-18°C) 55-85°F (13-18°C) 55-65°F {13-18°C) 55°F (13*C) to am-
Dient
Flask (A1.4.2) 125 m 128 m 128 mi 128 m
Conditions during test peocedure:
Tamperature of condenser bath* 42-34°F (0-1°C) 32-40°F (0-4°C) 32-40°F (0—4°C) 32-140°F .
(0-60°C )
Temperature of receiver compartment 55-65°F (13-18°C)  55-65°F (13-18°C)  85-65°F (13-18°C)  wilhin B°F (3°C) ol
tomperature of
distillation charge
Time from first appiication of heat to intial Luiting point (min)* 5-10 5-10 $-10 $-18
Time from indtial boding pomt 16 § % recovered (s)* 60-75 C0-75 s i
Unvorm average rate of condensavon from 5 % rccovered 10 5% 4-$ 4-5 4-5 45
rezidue in Hask, mifmin®
Time from & mi residue 1o end pot, min 3-5 3-5 5 max 5 max

A These paramelers are fixed Dy setling (he program controls.
8 Ag Table 1.
€ As Tabe 1
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qﬂ”’ Designation: D 323 - 89

Standard Test Method for

An American Nationai Standarg

Vapor Pressure of Petroleum Products (Reid Method)’

This siandard is issued under ihe fixed designation 1 323 the number immediutely [ollowing the designation indicates the year of
ariginal adoption of, In the case of revision, the year of last revision, A numocr 1 parentheses 1ndicates the year of list rcapproval. A
superenpt epsilan (o) Indicates ov editorial chunge since the last revitinn or reapproval.

This standard has been approved fur lise by agencles of the Departinent of Defense 1o replace Aethod 1201 of Federal Test Method
Standard No. 791b. Consult the DoD Index of Specifications and Standurds for the specific year of issie whicl: has been advopied by the

Depariment of Dgfense.

1. Scope
1.1 This test method provides procedurcs for the determi-

) cxw\‘na\ion of vapor pressure (Note 1) of gasoline, volatile crude
JV'E L ol and other volatile petroleum products. Procedure A is

applicable to gasoline and other petroleum products with a
vapar pressure of less than 180 kPa (26 psi). Procedure B,
although it may be applicable to these other materials, has
been tested by ASTM only for gasoline. Ncither mcthod 1s
applicable  to_ liquefied petroleum gases (Note 2) or fuels
containing oxygenated compounds other than MTBE. Pro-
cedure C, is for materials with a vapor pressure of greater
than 180 kPa (26 psi) and Procedure D, for aviation gasoline
with a vapor pressure of approximately 50 kPa (7 psi).

Note |—Because the external atmospheric pressure is counteracted
by the atmospheric pressurc initially present in the vapor chamber, the
Rcid vapor pressufe is an absolute pressure at 37.8°C (100°F) in
kilopascals (pounds-force per square inch), The Reid vapor pressure
difTers from the true vapor pressure of the sample duc 10 some small
sample vaporization and the presence of water vapor and air in the

confined space.
Nore 2—For determination of the vapor pressure of liquefied
petroleum gases refer 10 Test Method D 1267,

1.2 This standard may involve hazardous materials, oper-
ations, and equipment. This standard does not purport 10
address all of the safety problems associated with its use. It is
the responsibility of the user of this standard 0 establish
appropriate safety and health practices and determine the
applicability of regulatory limitations prior (0 use. For
specific hazard statements, sc¢ Notes 3, 6, 9, and 10.

1.3 The values stated in acceptable metric units are
standard. The valucs given in parenthescs are provided for
information purposes only.

2. Referenced Documents

2.1 ASTM Standards:
D 1267 Test Method for Vapor Pressure of Liqucfied
Petroleum (LP) Gases (LP-Gas Method)?

D 4057 Practice for Manual Sampling of Petroleum and
Petroleum Products®
E 1 Specification for ASTM Thermometers

B m— )

| This test method is under the jurisdiction of Committee D-2 on Petrolcum
Products and Lubricants and is the dircct responsibility of Subcommittee D02.08
on Volatility.

Current cdition approved Oct. 27, 1989. Published January 1990. Originally
published as D 323 - 30. Last previous edition D 323 « 8242,

2 gnnual Book of ASTM Standards, Vol 05.01.

3 Annual Bovk of ASTM Siandards, Vol 05.03.

¢ gnnual Book of ASTM Siandards, Vols 05.03 and 14,03.

——

(S TS

3, Summary of Test Method

3.1 The liquid chamber of the vapor pressure apparatus is
filled with the chilled sample and connccted to the vapor
chamber which has been heated to 37.8°C (100°F) in a bath.
The assembled apparatus is immersed in a bath at 37.8°C
(100°F) until a constant pressurc is observed. The reading,
suitably corrected is reported as the Reid vapor pressurc.

3.2 All four procedures utilize liquid and vapor chambers
of the same internal volume. Procedure B utilizes a semi-
aulomatic apparatus immersed in a horizontal bath and
rotated while attaining equilibrium. Either a Bourdon gage
or pressure transducer may be uscd with this procedure.
Procedure C utilizes a liquid chamber with two valved
openings. Procedure D requircs more stringent limits on the
ratio of the liquid and vapor chambers.

4, Significance and Use

4.1 Vapor pressure is an important physical property of
volatile liquids. This test method is used to dctermine the
vapor pressure at 37.8°C (100°F) of petroleum products and
crude oils with initial boiling point above 0°C (32°F).

4.2 Vapor pressure is critically important for ooth aute-
motive and aviation gasolincs, affecting starting, warmup,
and tendency to vapor lock with high opcrating temperaturcs
or high altitudes. Maximum vapor pressurc limits for gaso-
jine arc legally mandated in some arcas as 4 measure ol air

pollution control.
4.3 Vapor pressure of crude oils is of importance to the

crude producer and the refiner for gencral hundling and

initial refinery treatment. 1
4.4 Vapor pressure is also used as ur\indirccl measure of
the cvapomti?/n ratc of volatile petrolcum solvents.
5. Apparnms\c‘l‘ Wk—&\( N ¢ CHANGE

5.1 The required apparatus for proccdures A, C, and D is
described in Annex Al. Apparatus for Procedure B is
deseribed in Annex A2°

6. Sampling

6.1 The following sections on sample handling apply t0

Procedures A, B, and D.
6.2 The extremc sensitivity of vapor pressure measure-

ments to losses through evaporation and the resulting |

changes in composition is such as to require the utmost

N epgTepi A«

$ Vapor pressure apparaius mecting the requitements of Procedure B ant
availablz from UIC Inc,, P.O. Box 863. Jolict, 1L 60434 or Walter f{erzog GmbH.

D-6970 Lauda-Konigshofen Posifach 320.
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A ;\;3%:11\ be the first test withdrawn from the sample containcr.
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precnution and the most mcticulous care in the handhng of
wmples. The provisians of this section shall apply o all
amplcs for vapor pressure determinations., cxcept a5 specif-
ically excluded for samplcs having vapor pressures above {80
kPa (26 psi); see Scction 1.

6.3 Sampling shall be donc in accordance with Practice
1D 4057.

6.4 Sample Container Size—The size of the sample con-
1ainer from which the vapor pressurc sample is taken shall be
I L (1 qu. It shall be 70 10 80 % filled with the sumple.

6.4.1 The present precision statement has been derived
using samples in 1-L (l-qt) containers. Howcver, samples
\aken in containcrs of other sizes as prescribed 1n Practice
D 4057 can be used if it is recognized that the precision
could be affected. In the casc of refcree testing, the 1-L (1-qt)
sample container shall be mandatory. ‘
vapor pressure determination

~The remaining samplc in the container can not be used for a
swcond vapor pressure determination. If nccessary, obtain a
new sample.

6.5.1 Protect the samples from cxcessive heal prior to
lesting.

6.5.2 Do not test the samples in leaky containers. They
should be discarded and new samples obtained.

6.6 Sample Handling Temperature—In all cases, cool the
sample container and contents 10 010 1°C (32 ta 34°F) before
the container is opened. Sufficient time to rcach this
emperature shall be assurcd by direct measurcment of the
wmperature of a sumilar liquid in a like container placed in
the cooling bath at the same time as the sample.

7. Preparation for Test

7.1 The following scctions on Preparation for Test apply
to Procedurcs A, B, and D.

7.2 Verification of Sample Comainer Filling—With thc
sample at a temperature of 0 to 1°C (32 to 34°F), take the
container from the cooling bath, unscal it, and cxamine its
ullage. The sample content, as determined by use of 2
suitable gage, shall cqual 70 to 80 % of the container
capacity. - ’ '

7.1 Discard the sample if its volume is l¢ss than 70 % of
the container capacity.

722 1f the container is more than 80 % full, pour out
cnough sample to bring the container contents within the 70
1o 80 % range. Under no circumsiance shall uny sample
poured out be returned to the container.

13 Air Satiration of Sample in Sample Container:

7.3.1 With thc sample again at a tempcrature of 00 I'C

(32 to 34°F). take the container from the cooling bath, open"

it momentarily, rescal it, and shake it vigorously. Returmnitto™

the bath for a minimum of 2 min.
7.3.2 Repeat 7.3.1 twice more. Return the sample to the
nath until the beginning of the procedure.

2.4 Preparation of liquid Chamber—Completely im--

merse the open liquid chamber (in an upright position) and

the sample transfer connection (Fig. 1) in a bathat 010 I°C.

(32 to 34°F) for at least 10 min.

7.5 Preparation of Vapor Chamber—After purging and
rinsing the vapor chamber and pressurc gage in accordance
with 8.5. conncct the gage to the vapor chamber. Immerse

e vapor chamber to at least 25.4 mm (! in.) above its top n
the water bath maintained at 37.8 £ 0.1°C: (100 = 0.2°F) for
not less than 10 min just prior 10 coupling it to the liquid
chamber. Do not remove the vapor chamber {rom the bath,
until the Jiquid chamber has been filled with sample as -
described in 8.1.

§. Procedure

8.1 Sample Transfer Procedures A, B, and D—Remove’,
the sample from the cooling bath, uncap, and insert the”
chilled transfer tube (sce Fig. !). Remove the Jiquid chamber,
from the cooling bath, and place the chamber in an inverted ,
position over the top of the transfer tube. Javert the entire’
system rapidly so that the liquid chamber is upright with the |
end of the transfer tube approximately 6.35 mm (0.25 in.)..
from the bottom of the Jiquid chamber. Fill the chamber to !
overflowing. Withdraw the transfer tubc from the liquid,
chamber while allowing the sample to continue flowing upo;,
complete withdrawal. : s

NoTe 3: Warning—Make provision for suitabie comainmem_and’
disposal of thc overflowing samplc to avoid a fire hazard. - . .

8.2 Assembly of Apparatus—Immediately remove the-:
vapor chamber from the water bath and couple the filled
liquid chamber to the vapor chamber as quickly as possible .
without spillage. When the vapor chamber is removed from.:
the water bath, connect it to'the liquid chamber without :
undue movement which could promote exchange of room
temperature air with the 37.8°C (100°F) air in the chamber.’;
Not more than 10 s shall elapse between removing the vapor.,
chamber from the water bath and completion of the coupling..
of the two chambers, With Procedure. B it is necessary to
disconnect the spiral tubing at the quick action disconnect;
after removing from the water bath and before making the ;
connection to the vapor chamber. L SRR (A1

8.3 Introduction of the Apparatus into Bath: a5

8.3.1 Procedure A—Turn the asscmbled apparatus upside-!
down and allow all the sample in the liquid chamber to drain,
into the vapor chamber, With the apparatus still inverted,-
shake it vigorously eight times up and down. With the gage:
end up, immerse the assembled apparatus in the bath,:
maintained at 37.8 = 0.1°C (100 £ 0.2°F), in an inclined
position so that the conncction of the liquid and’ vapor.
chambers is below the water level and carefully examine for-
Jeaks (Note 4), If no leaks are observed, further immerse the
apparatus to at least 25 mm (1 in.) above the top of the vapor .

Chifigd Sample
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FIG. 1 Simplified Sketches Outlining Method Transferring sample’
1o Liquid Chamber from Open-Type Contalners © - i\
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chamber. Observe the apparatus for leaks throughout the test
and discard the test at anytime a leak is detected.

Note 4—Liquid feaks are more difMicult to detect than vapor leaks;
and because the coupling beiween the chambers is normally in the liquid

scction of the apparatus, give it particular attention.

8.3.2 Procedure B—While holding the apparatus vertical
immediately reconnect the spiral tubing at the quick action
disconnect. Tilt the apparatus to 20 to 30 degrecs downward
for four or five seconds to allow the sample to flow into the
vapor chamber without getting into the tube extending into
the vapor chamber from the gage, or pressure transducer.
Place the assembled apparatus into the water bath main-
tained at 37.8 £ 0.1°C (100 = 0.2°F) in such a way that the
bottom of the liquid chamber engages the drive coupling and
the other end of the apparatus rests on the support bearing.
Turn on the switch to begin the rotation of the assembled
liquid-vapor chambers. Observe the apparatus for leakage
throughout the test (Note 4). Discard the test at anytime a
lcak is detected.

8.4 Measurement of Vapor Pressure:

8.4.1 Procedure A—After the assembled apparatus has
been in the water bath for at least 5 min, tap the pressure
gage lightly and obscrve the reading. Withdraw the apparatus
from- the bath and-repeat the ' instructions of 8.3.1, At
intervals of not less than 2 min, tap the gage, obscrve the
reading and repeat 8.3.1 until a total of not less than five
shakings and gage rcadings have been made. Continue this
procedure, as necessary, until the last two consecutive gage
readings are the same indicating that equilibrium has been
attaincd. Read the final gage pressure to the nearest 0.25 kPa
(0.05 psi) and record this value as the uncorrected vapor
pressure of the sample. Without undue dclay remove the
pressure gage from the apparatus (Note 5) without at-
tempting to remove any liquid which may be trapped in the
gage, check its reading against that of the manometer while
both are subjected to a common steady pressure which is not
more than 1.0 kPa (0.2 psi) from the recorded uncorrected
vapor pressure. If -a difference is observed between the
manometer and gage readings, the difference is added to the
uncorrected vapor pressure when the manometer reading is
higher, or subtracted from the uncorrected vapor pressure
when the manometer reading is lower, and the resulting
value recorded as the Reid vapor pressure of the sample.

Note $—Cooling the asscmbly pei 1o disconnegting the gage will
facilitate disassembly mﬁ&" smount of hydrocarbod Vepors:
reicased into the roomi, .

8.4.2 Procedure B—Afer the assembicd apparatus hus
been in the bath for at least § min, tap the pressure gage
lightly and observe the reading. Repeat the tapping and
reading at intervals of not less than 2 ‘min, until 1wo
consecutive readings are the same. (Tapping is not necessary
with the transducer model but the reading intervals should
be the same.) Read the final gage or transducer pressure 10
the nearest 0.25 kPa (0.05 psi) and record this value as the
uncorrected vapor pressure. Without undue delay disconnect
the gage or pressure transducer from the apparatus and check
its reading against that of the manometer while both are
subjected to a common stcady pressure which is not mor¢
than 1.0 kPa (0.2 psi) diflcrent from the recorded
uncorrected vapor pressure. If a difference is observed

between the manometer and gage or transducer rcadings, the
difference is added to the uncorrected vapor pressure when
the manomeler rcading is higher, or subtracted from the
uncorrected vapor pressurc when the manometer reading is
lower, and the resulting value recorded us the Reid vapor
pressure of the sample.

8.5 Preparation of Apparatus for Neat Test:

8.5.1 Thoroughly purge thc vapor chamber of residual
sample by filling it with warm water above 32°C (90°F) and
allowing it to drain, Repeat this purging at least five times.
Purge the liquid chamber in the same manner. Rinse both
chambers ang the transfer tube several times with petroleum
naphtha, then several times with acctone, then blow dry
using dried air. Place the liquid chamber in the cooling bath
or refrigerator in preparation for the next test.

8.5.2 If the purging of the vapor chamber is done in a
bath, be sure to avoid small films of floating sample by
keeping the bottom and top openings of the chamber closed
as they pass through the water surface,

8.5.3 Preparation of Gage Procedure A—Disconnect the
gage from its manifold connection with the manometer, and .
remove trapped liquid in the Bourdon tube of the gage by
repcated centrifugal thrusts. This is accomplished in the
following manner: hold the gage between the palms of the
hands with the right palm on the face of the gage and the-
threaded conncction of the gage forward. Extend the arms
forward and upward at an anglc of 45°, Swing the arms
rapidly downward through an arc of about 135° so that:
centrifugal force aids gravity in removing trapped liquid.;
Repeat this operation at least three times or until all liquid .
has been cxpelled from the gage. Connect the gage to the
vapor chamber with the liquid connection closed and place
in the 37.8°C (100°F) bath to condition for the next test.

8.5.4 Preparation of Gage or Transducer Procedure B—In
the correct operation of Method B liquid should not reach
the gage or transducer. If it is observed or suspected that
liquid has reached the gage, purge the gage as described in
8.5.3. The transducer has no cavity to trap liquid. Assure
that no liquid is present in the T handle fitting or spiral
tubing by forcing a stream of dry air through the tubing.
Connect the gage or transducer 10 the vapor chamber with
the liquid connection closed and place in the 37.8°C (100°F)
bath to condition for the next test.

Nott 6: Cautioa—Do not Icave the vapor chamber with thc gage
attached in the water bath for a longer period of time than neccssary to
condition for the next test. Water vapor can condense in the Bourdon
tube und Icadt 1o crroncous resulls,

9, llazards

9.1 Gross errors can be obtained in vapor pressure mea-
surements if the prescribed procedurc is not followed care-
fully. The following list emphasizes the importance of strict
adherence to the precautions given in the procedure:

9.1.1 Checking the Pressure Gage—Check all gages

against a manometer after each test in order to ensure higher -

precision of results (8.4). Read the gage while in a vertical
position and after tapping it lightly.
9.1.2 Shake the container vigorously to ensure equilib-
fum of the sample with the air in the container (7.3.1).
9.1.3 Checking for Leaks—Check all apparatus before
and during cach test for both Jiquid and vapor leaks (Note 4).
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9.1.4 Sampling—DBecausc initial sampling and the han-
dling of samples wiil greatly aflect the final results, cmploy
the utmost precaution and the most meticulans care to avoyd
losses through evaporation and even slight changes 1n
composition (Sections 6 and &.1). In no casc shall any part of
the Reid apparatus itsclf be used as the sample container
prior 10 actually conducting the test.

9.1.5 Purging the Apparatus—Thoroughly purge the pres-
surc gage, the liquid chamber, and the vapor chamb;r to be
sure that they arce free of residual sample. (This 1s most
conveniently done at the end of the previous test.) (Sce 8.5.)

9.1.6 Coupling the Apparatus—Carefully obscrve the re-
quirements of 8.2.

9.1.7 Shaking the Apparatus—Shake the apparatus vigor-
ously as dirccted in 8.3.1 in order to ensure cquilibrium.

10. Report

10.1 Report the results to the ncarest 0.25 kPa (0.05 psi)
the gage result ubserved in 8.4.1 or 8.4.2, after correcting for
any difference between the gage and manameter, as the Reid
vapor pressure in kilopascals (pounds-force per square inch)
without reference to temperature.

PROCEDURE C—FOR PRODUCTS HAVING REID VAPOR
PRESSURES ABOVE 180 kPa (26 psi)

{1. General

{1.1 With products having vapor pressurcs over 180 kPa
(26 psi), the procedure described in Scctions 6109 is
hazardous and inaccurate. Consequently, the following sec-
tions define changes in apparatus and procedure for the
determinations of vapor pressures above 180 kPa. Except as
specifically stated, all the requirements of Sections 1 to. 10
and Section 17 shall apply.

Note 7—Either Procedurc A or B can be used to determine if the
vapor pressur¢ of a product is above 80 kPa.

12. Apparatus

12.1 Apparatus, as described in Annex Al using the liquid
chamber with two openings.

12.2 Pressure Gage Calibration—A dcad-weight tester
(Al.7) can be used in place of the mercury manometer
(A1.6) for checking gage readings above 180 kPa (26 psi). In
84.1, 8.4.2, 9.1.1 and 10.1 whether the words manometer
and manometer reading appear, include as an alternative
dead-weight tester and calibrated gage reading respectively.

13. Sampling

13.1 Sampling 6.4, 6.4.1, 6.5, and 6.6 shall not apply.

13.2 Sample Container Size—The size of the sample
container from which the vapor pressure sample is taken
shall not be less than 0.5 L (1 pt) liquid capacity.

14, Preparation for Test

14,1 Sampling 7.2 and 7.3 shall not apply.

14.2 Any safc method of displacement of the test sample
from the samplc containcr that assures filling the liguid
chamber with a chilled, unweathcred sample may be em-
ployed. The following 14.3 10 14.5, together with 15, describe
displacement by self-induced pressure.

14.3 Maintain the sample container at a tcmperature

sufficicntly high to maintain supcratmospheric pressure but
not substantially aver 37.8°C (100°F). ‘

14.4 Completely immerse the liquid chamber, with both
valves open, in the water cooling bath for a sufTicient length
of time to allow it to reach the bath temperature of 0 to 4.5'C:
(32 to 40°F). HREEPY .

14,5 Connect a suitable ice-cooled coil to the outlet valve
of the sample container. - - - E R AE '

NoTe 8—A suitable jce-cooled coil can be prepared by immersing a
spiral of approximatcly 8 m (25 f) of 6.35-mm (0.25-in.) copper tubing
in a bucket of ice water, - : K P :

v

15. Proccdure

15.1 Sections 8.1, 8.1.1, and 8.2 shall not apply.; 1

15.2 Connect the 6.35-mm (0.25-in.) valve of the chilled
liquid chamber to the ice-cooled coil. With the 12,7-mm 0.5
in.) valve of the liquid chamber closed, open the outlet valve
of the sample container and the 6.35-mm (0.25-in.) valve of
the liquid chamber. Open the liquid chamber 12.7-mm
(0.5-in.) valve slightly and allow the liquid chamber to fill
slowly. Allow the sample to overflow until the overflow
volume is 200 mL or more. Control this cperation so that no
appreciable drop in pressure occurs at the liquid ¢chamber
6.35-mm (0.25-in.) valve. In the order named, close the
liquid chamber 12.7-mm (0.5-in.) and 6.35-mm (0.25-in.)
valves; and then close all other valves in the sample system.
Disconnect the liquid chamber and the cooling coil. ;‘

Note 9: Warming—Combustible. Precautions-—Keep away from
heat, sparks, and open flame. Keep container closed. Use only with
adequate ventilation. Avoid prolonged breathing of vapor or spray mist.
Avoid prolonged, repeatcd contact with skin,

NOTE 10; Warning—Provide a safe mcans of disposal of liquid and
vapor escaping during this whole operation, 7T g

15.2.; To avoid rupture because of the liquid-full condi-
tion of the liquid chamber, the liquid chamber must be
quickly attached to the vapor chamber and the 12.7-mm
(0.5-in.) valve opened.

15.3 Immediately attach the liquid chamber to the vapor
chamber and open the liquid chamber 12.7-mm (0.5-in.)
valve. Not morc than 25 s shail pass in completing the
assembly of the apparatus after filling the liquid chamber,
using the following sequence of operations:

15.3.1 Remove the vapor chamber from the water bath.

15.3.2 Connect the vapor chamber to the liquid chamber.

15.3.3 Open the liquid chamber 12.7-mm (0.5-in.) valve.

15.4 If a dcad-weight tester is used instead of the mercury
manometer (12.2), apply the calibration factor in kilopascals
(pounds-force per square inch) established for the pressurc
gage to the uncorrected vapor pressure. Record this value as
the calibrated gage reading and use in Section 10 in place of
the manometer reading.

16. Precautions
16.1 The precaution 9.1.2 shall not apply.
PROCEDURE D—FOR AVIATION GASOLINES
Approximately 50 kPa (7 psi) Reld Vapor Pressure

17. General

17.1 The following paragraphs describe changes in appa.
ratus and procedure for the determination of the vapor
pressure of aviation gasoline. Except as specifically stated
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B. The Increased Volatility of Ethanol Blends Does Not Contribute to Ozone
Formation

| 1.- EPA and'Congreés Have Pneviou;iy Concluded That the Increased
Volatility of Ethanol Blends Does Not Significantly Increase Ozone
Formation
EPA has long recognized that .ethanol blendé dé not adQersely affect ozone levels.
Indeed, it was because of this recogﬂition that EPA provided 10 percent ethanol blends
with a one-pound RVP volatility tolerance in summertime ozone nonattainment areas.
In August 1987, EPA proposed standards limiting the volatility of gasoline and ethanol
blends. EPA’s volatility rulemaking was promulgated in two parts. In the Phase I
regulations, EPA provided an "interim" one-pound volatility tolerance for ethanol blends.
In Phase II regulations, published in June 1990, EPA made the volatility tolerance
permanent. EPA cited two reasons for doing so: the logistical impossibility of obtaining
sub-RVP blendstocks for blending with ethanol, and the lack of adverse environmental

impacts attributable to providing the volatility tolerance. With regard to the latter, EPA

stated:

several phenomena reduce the ozone impact of higher RVP
gasohol relative to gasoline. . ., (e.g., the lesser tendency of
ethanol emissions to produce ozone (reactivity) compared to
hydrocarbons, and a reduction in carbon monoxide (CO)
emissions and thus a reduction in CO’s role in ozone
production). As detailed in the Final Regulatory Impact
Analysis, recent studies have indicated that the ozone impact
of gasohol at 1.0 RVP higher than gasoline is less than we
earlier believed (Le., a range of about zero to 1 percent
increase in ozone levels. . .).

EPA would require strong evidence of severe environmental
consequences in order to support a policy which might
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eliminate this industry, evidence which does not currently
exist. This 1.0 psi RVP allowance for gasohol adopted in this
final rule thus reflects the moderation in EPA’s concern
about negative air quality impact. . ..

Notice of Final Rulemaking, "Volatility Regulations for Gasoline and Alcohol Blends
Sold in Calendar Years 1992 and Beyond," 55 Fed. Reg. 23658, 23665 (June 11, 1990)
EPA’s Final Regulatory Impact Analysis ("FRIA"), cited above, examined the

results of an Urban Airshed Model ("UAM") study, commissioned by the Agency, which
quantified the impact on ozone levels of 100 percent penetration of ethanol blends in
New York City and 50 percent penetration of ethanol blends in St. Louis. EPA’s
analysis of the UAM study contains the following statements:

[T]here is virtually no change in peak ozone levels for any

oxygenated blend scenario when the urban airshed model is

used. . .. [T]he St. Louis results also predicted no change in

peak ozone for 50 percent use of an ethanol/gasoline blend

with a 1 psi RVP allowance. . . . [I]t appears that allowing a

1 psi RVP allowance for ethanol blends would not contribute

to as significant of a change in ozone levels as EPA

previously thought.
Final Regulatory Impact Analysis and Summary and Analysis of Comments, Phase II
Gasoline Volatility Regulations, U.S. Environmental Protection Agency, Office of Air
and Radiation, Office of Mobile Sources, May 1990, page 3-40.

EPA has cohsistcntly adhered to its technical position regarding the one-pound

volatility tolerance. In a May 1991 Federal Register notice disallowing the State of
Maryland’s request to eliminate the one-pound volatility tolerance from Maryland’s

proposed gasoline volatility control program, the Agency stated that:

EPA [has] concluded that the potential economic jeopardy to
the fuel ethanol industry associated with requiring the same
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RVP standard for gasoline and gasoline-ethanol blends 1s
significant, and that overall, the 1.0 psi exemption should not
adversely affect air quality. . .. This action is consistent with

EPA’s national fuel policy.

Final Rule, "Approval and Promulgation of Implementation Plans; Revision to State of
Maryland Implementation Plan for Ozone," 56 Fed. Reg. 23804, 23807 (May 24, 1991).
EPA responded similarly to New Jersey’s request:

This decision was based on the conclusion that the 1.0 psi

exemption should not adversely affect air quality overall and

because of the potential economic harm to the ethanol

industry that eliminating the exemption would create.
Notice of Proposed Rulemaking, “Approval and Promulgation of Implementation Plans;
Proposed Partial Disapproval of New Jersey Implementation Plan for Ozone," 57 Fed.

Reg. 3978, 3979 (Feb. 3, 1992) (emphasis added).

Finally, the recognition of the propriety of an allowance for ethanol in fuel
volatility regulations has been embodied in the Clean Air Act itself. Section 21 1(h)

provides that RVP for 10 percent blends of ethanol are to be one-psi higher than

otherwise established.

2. Recent Studies Have Reaffirmed the Conclusion that the Increased
Volatility of Ethanol Blends Does Not Adversely Affect Ozone
Formation

Recent studies performed by Dr. Gary 7. Whitten, of Systems Applications

I[nternational  compared urban ozone generated by an 11 percent MTBE blend that

e Whitten, Gary Z., Systems Applications International, Final Report: Comparison of the Air Quality

Effects of Ethanol and MTBE in Reformulated Gasoline in the Chicago Region in 1995, Vol. 1: Modcling
(continued...)
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met the simple model requirements for reformulated gasoline as containing a minimum 2
percent oxygen by weight and a maximum volatility of 8.1 psi RVP, with the urban ozone
generated with a similar 10 percent ethanol blend that has 3.5 percent oxygen but
exceeds the simple model’s RVP limit by 1 psi (i.e., with 9.1 RVP)* Dr. Whitten’s
study used the Urban Airshed Model. Although, as discussed in Section IV.C.2, the
relevant comparison is between ethanol blends and baseline gasoline, not MTBE blends,
the results both reinforce the previous conclusions about the ozone-forming potential of

ethanol and highlight the arbitrariness of allowing an 8.1 psi MTBE blend but not a 9.1

psi ethanol blend.

The historical episode used was an ozone episode which occurred on July 21-22,
1987, currently the best meteorological database available for the Chicago area,
translated into a preliminary UAM-V run for the Lake Michigan Ozone Study,? with
appropriate meteorological inputs, initial and boundary conditions, and emissions inputs.
The use of UAM-V allows for a cost-effective analysis of a region of this size,

eliminating uncertainties resulting from the use of smaller regions. The study used

3V(_..continued)
Protocol, July 10, 1992 & Vol. 2: Results, July 29, 1992, ("Ethanol-MTBE Comparison Study”). [Attached
hereto as Exhibit No. 4.]

2/ This ethanol blend does not meet the simple model RVP standard; however, it is arbitrary of EPA
to promulgate a rule under the assumption that MTBE is "RVP neutral,” as EPA has proposed, in light of
existing EPA guidance which suggests that gasoline blends with MTBE produce higher evaporative emissions
than conventional gasolines at the same RVP. Guidance on Estimating Motor Vehicle Emission Reductions
from the Use of Altemative Fuels and Fuel Blends, U.S. Environmental Protection Agency, Ann Arbor
Michigan (EPA-AA-TSS-PA-88-1).

B/ Morris, R.E., CA. Emery, T.C. Myers, R.C. Kessler, B. Shi and M.A. Yocke, Preliminary
Photochemical Modeling of the Lake Michigan Region Using the Nested-Grid Urban Airshed Model, Systems
Applications International, San Rafael, California (SYSAPP-92/055).
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EPA’s Mobile 4.1 model in determining the effects of oxygenated fuels on mass
emissions. Any adjustments for carbon monoxide and ozone forming VOC evaporative
and running loss emissions for the oxygenated fuel scenarios were taken from EPA
guidance or guidance documents. Species profile data were drawn from the Auto/Oil
Air Quality Improvement Research Program ("AQIRP"), the running loss profile from
the AQIRP database, or EPA recommendations.*

The results of this study establish that there is no significant difference between
the maximum level of ozone generated through use of an 11 percent MTBE blend and
the levels of ozone generated through use of a 10 percent ethanol blend. The maximum
difference in ozone production due to ethanol use, of less than one-third of one part per
billion,® did not increase peak ozone levels at all. Indeed, the only detectable
consequence of ethanol use occurred in relatively low ozone areas. The highest peak
that increased due to the use of ethanol still reached only approximately 60 parts per
billion, while ozone peaks elsewhere, using either MTBE or ethanol, ranged as high as
approximately 120 parts per billion, or higher.®

Thus, the use of a 10 percent ethanol blend does not appreciably increase ozone

formation in comparison with an 11 percent MTBE blend. Rather, the 75 percent

¥ Ethanol-MTBE Comparison Study, Vol. 1, at 10; Vol. 2,  at 3-4.

x/ Ethanol-MTBE Comparison Study, Vol. 2, Figure 5, at 9; Figure 6, at 10. So trivial a difference is
easily displaced by errors in experimental data or modeling assumptions. Ethanol-MTBE Comparison Study,
Vol. 2, at 4, 12 (differential impact of using a 10 percent MTBE blend compared to an 11 percent MTBE
blend may be of same magnitude as shift in time of day of emissions, which latter does not change total
amount of emissions); id. at 23-24 (describing need for better data and further studies to improve
methodology of previous studies used by EPA).

¥/ Ethanol-MTBE Comparison Study, Vol. 2, at 4.
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additional oxygen present in the ethanol blend compensates for ozone forming VOC
emissions, due primarily to three effects. First, the increased ozone forming VOC
emissions from higher volatility can be low in photochemical reactivity, because the
increase is form light, mainly paraffinic, vapor and ethanol itself, not from 'thé high
boiling fraction, which contains the most reactive aromatics. Second, the oxygen in the
fuel reduces the exhaust ozone forming VOC emissions, which are more reactive than
the increased evaporative emissions, particularly in older cars. Third, carbon monoxide,
which is an ozone precursor, is reduced by the increase in fuel oxygen. Additionally,
much of the increased evaporative emissions, particularly running losses, are released
later in the day than much of the highly reactive cold start exhaust emissions, which are
released during a time of day when the impact of ozone forming VOC emissions on
ozone formation is much more significant.*”
3. Ethanol’s Lesser Ozone Forming Potential Can Be Acknowledged
Through Scientifically Based Credits

EPA precedent and recent scientific analysis demonstrate that ethanol’s lesser
ozone forming potential can be acknowledged by discounting the nonreactive oxygen in
ethanol emissions; crediting ethanol for reductions in carbon monoxide, an ozone
forming compound not generally considered a VOC; and by taking into account both the

reduced exhaust ozone forming VOCs of ethanol and ethanol’s molecular weight.

U Id. at 17-32.
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THE WHITE HOUSE

WASHINGTON

August 25, 1992

NOTE FOR THE PRESIDENT

FROM: JABIII W"‘

I have given to Bob Zoellick the sealed
envelope you sent containing questions
regarding ethanol and have asked him to handle
it.

cc: Bob Zoellickt////



-

August 24, 1992

MEMORANDUM FOR JAMES A. BAKER III
From: The President
Re: Ethanol
Inasmuch as you tell me you are recused from involvement
in any and all energy matters, in the attached sealed envelope

are some questions regarding ethanol.

It is imperative that we resolve the dispute between EPA
and the corn growers.

Please tell me whom you want to handle this issue here in
the White House.

Bob Teeter and Ed Madigan were with me at the Illinois
Fair when I discussed this with key corn growers -- most big
supporters.

I am giving Boyden a copy of all the documentation. He's
been in the middle of this.

cc: Boyden Gray

-

FROM THE PRESIDENT

J
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American Petroleum Institute
1220 L Street Northwest
Washington, D.C. 20005

202-682-8446 L )

Betty Anthony
Federal Agencies Department



American Petroleum Institute
1220 L Street, Northwest

Washington, D.C. 20005
202-682-8100

Charles J. DiBona
President

August 31, 1992

The Honorable

Robert B. Zoellick
Deputy Chief of Staff
The White House
Washington, D.C. 20500

Dear Mr. Zoellick:

In your new position, there is a very significant issue that you
will encounter regarding the role of ethanol in the implementation
of the reformulated gasoline provisions of the Clean Air Act
Amendments of 1990 (CAAA). I wanted to take this opportunity to
outline our concerns and to stress the overriding importance of this
issue to the petroleum industry.

There has been an effort recently by ethanol producers and the

corn growers to seek special treatment for ethanol fuels. The
petroleum industry strongly urges that these efforts continue to be
opposed because such special treatment:

- would violate the CAAA which established a "fuel neutral"
approach based on performance standards for fuels and which did not
require the use of specific types of fuels such as ethanol;

- would overturn the historic agreement that resulted from a
regulatory negotiation between EPA, the petroleum industry,
environmental groups, state air quality officals, the ethanol
industry and the corn growers;

- is not needed since ethanol demand is growing and the CAAA
requirements present considerable growth opportunities for ethanol
fuels; and

- would force the petroleum industry which has lost over 50% of
its jobs in the past decade to incur additional costs and the
resultant job loss to assure further expansion of the ethanol
industry.

The special treatment sought by the ethanol industry has taken
several forms. First, they have asked that ethanol fuels be allowed
to have a higher volatility than other reformulated gasolines, i.e.
they have sought a one pound Reid Vapor Pressure (RVP) waiver. RVP



Robert B. Zoellick
August 31, 1992
Page 2

is a measure of how easily fuels evaporate. Thus, this special
waiver for ethanol ignores the very direct, adverse effects on air
quality of higher volatility ethanol blends. It conflicts with the
goals of the Clean Air Act Amendments which require that
ozone-forming emissions, such as volatile organic compounds (VOCs)

and nitrogen oxides (NOx), be reduced.

With a one pound waiver, an ethanol blend would actually increase
VOC emissions by almost 6% instead of achieving the 15% reduction
required in the Act. And, the Auto/Oil Air Quality Improvement
Research Program, a comprehensive research program on vehicles and
fuels jointly sponsored by fourteen oil companies and the three
domestic automakers, has clearly demonstrated the VOC and NOx
emission increases associated with such blends. The Program's
modeling of the effects of ethanol blends on ozone showed that peak
ozone levels increased in all of the cities modeled -- an increase
of 11-21 percent.

Such a waiver is a clear violation of the agreement produced by
EPA's regulatory negotiation on reformulated gasoline. That
agreement, which was signed by all parties, including the ethanol
industry and the corn growers, set specific volatility limits for
reformulated gasoline. These were expressed in terms of a maximum
RVP level and did not in any way provide an additional one pound
waiver for ethanol blends. These RVP levels represented a
significant concession by the petroleum industry. I can tell you
unequivocably that I would not have signed that agreement if it had
contained the one pound waiver for ethanol blends.

Another approach put forth by the ethanol industry is to force
refiners to compensate for ethanol's higher volatility by producing
a more expensive low volatility blendstock. Thus, the petroleum
industry -- an industry that has lost 450,000 jobs in the last ten
years and more than 40,000 in 1992 alone -- would be forced to bear
higher costs to subsidize an expansion of the ethanol industry.

Moreover, these proposals are founded on the erroneous suggestion
that ethanol fuels will not play an important role in the
reformulated and oxygenated fuels programs established by the CAAA.
In fact, all available oxygenates, including ethanol, will be needed
to meet the significantly increased demand these programs will
create.

Available forecasts uniformly project increased demand for ethanol

throughout the 1990s. Ethanol consumption has increased rapidly

from under 100 million gallons per year in 1980 to about 800 million

gallons in 1991. The Energy Information Administration estimates <
|
|




Robert B. Zoellick
August 31, 1992
Page 3

that implementation of the oxygenated fuels program this year will
result in consumption increasing to about 1.1 billion gallons. This
amounts to more than a 35% increase since last year. And, ethanol
demand in 1993 will be even higher since 1993 is the first full year
of the oxygen requirements.

Ethanol demand will increase further in 1995 when the reformulated
gasoline program becomes effective. Various forecasts indicate that
ethanol demand could double relative to 1991 levels, 1i.e., reach
1.5 - 1.6 billion gallons in 1995. Further, a forecast by
Information Resources Inc. projects ethanol demand of 1.8 - 2.1
billion gallons in 2000.

Thus, it is apparent that the ethanol market is growing and is
likely to continue to grow. The Energy Information Administration
forecasts an annual growth rate in ethanol demand of 5.6%. In
contrast, gasoline demand is forecast to grow at 1.5% annually.

In summary, special treatment for ethanol fuels will interfere with
the efficient functioning of fuel markets; make it more difficult to
comply with the reformulated gasoline provisions of the Clean Air
Act Amendments; impose significant new costs on American consumers;
and is unnecessary since ethanol demand is growing and will continue
to grow at a rapid pace. We believe the Administration should
strongly oppose such efforts because they interfere with the
marketplace and promote the use of fuels that have a harmful effect
on air quality.

I look forward to working with you in your new position. If you
have any questions or wish to discuss these issues further, please
contact me.

Sincerely,
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State of Ilinois | |
ENV IRONMENT AL PROTECTION AGENCY
Mazy A. Gads, Director 2200 Churchill Rosd, Springtield, TL 627949276
217/782-3397

August 31, 1992

The Honorable Jim Bdgar
407 statshouse
Springfield, Illinois 63706

Dear Govarnor Rdgar:

In response to your request, IEPA staff have reviewad a number of
documents addressing the use of athanol as & fuel blend and its
impact on ozene air quality. Our review imcluded the following
pertinent documents: the SAI Chicags ethansl study ("C rison of
the Alr Quality Rffeots of =Ethanol and NTBE in Reformulated

- Gasoline in the Chicago Region in 1995%), an axcerpt from the
Auts/0il study ("Summary of Air Quality Modeling Results for
Bthanol and RVP Puels"), and portions of ¢ -rivu-c1c¥;f:udy* ("A
Low-Cost Application of the Uzban Airshed Model to the New York
Mat¥opolitan Ares and the City of 8tc. Louis®).

Baged on these studies, ocur conalusion is that the diffarence. in
ozone alr quality impact batween the use of ethanol bleaded fuasl
snd lower volatility gmsolines will be statistically insignificant
in future years. The BAI study for Chicago indicated that the
difference in ozone air quality Ct batwean the uss of ethanol
blended fuel and MTBE fuel was 0.3 parts per billicn {(ppb) . The
"Pive-Clty Study” which included 8t. Louis, showed an air Quality
difference of only 1 » Relative to the ozone air qQuality
standard of 120 ppb this i & difference of less than 1 percent,
which ias ;‘i;gniticmely bBalow the margin of erzor allowed by USEPA
for such aling demonstrations.

The Auto/0il1 study, funded by the autcmobile and oil industries,
asd which evaluated the impact on air quality in New Yaork,
Dallas/Fort Worth and Los Angeles indicated an ozone air quality
difference betwean athanol dlandad fusl and low RVP gascline in the
range of 1 to 3 ppb. BEven this study, which could be axpected to
have a bias, if any, in favor of these industries indicated small
differences which are also etatistically insignifieant. -
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In the next saveral years Illinois, &8 well a8 other states with
oscne air quality problems, will be developing and irmplamenting
several major programs to combat the high ozone ambient levels.
The Clean Air Act mandates provisions such as the enhanced
inspection/maintenance program, Stags IT VRPOI recovery coatrole on
gasoline dispensing facilities and the low Reid vapor pressure
(RVF) of fusls. Whather ethazncl blended fuel or low RVF gamoline
is utilised, these control msasures will furthez - assist to
eliminate any differences betwssn the two fuels. The dramatic
impact of these and other programs must be takea into acgount in
assesying czone ailr guality over the next faw years.

We balisva that USRPA recognizes the statistically insignificant
Qifference in impact between ethancl blended fuasl and low RVP
galolino on oxone ailr quality. They, however, continue to
ntezrpret the provisions of the Clean Alr Act Amendmgnts to reaguire
actual 13¥% reduction in the emissions of hydrocarbons relative: to
the 1950 baseline gasoline. It is our opinion that the emphasis
Should be placed not on the amount of emissions, which is narely an
indicator, but rather on their poteatial to reduce ozone, which is
the ultimate goal. Consequastly, rovaments in ozone air qualit
:horld be the primary focus regarding the use of ethanol ble
uals.

In conclusion, all of the studies reviewed indicate there will be
significant improvement in air gquality with the use of either
ethanol blends or lower RVP gascline, Any differance in
hydrocarbon emissions attributed to ethanol does not result inm
statistically wsignificant differences in csons air quality.
Studies of this nature typicelly contain assumptions and technical
procedurss that could be challenged. However, we do not believe
that these assumptions and procedures, even if TOABORADLY ravised,
would produce statistical { differant results. Bven if the
diffarence in esgone air guality is slightl higher than originally
predicted by the models, we believe these increases cCan ba
compensated by reductions in other source catagories. Further,
USRPA must also realize that ethanel blendsd fuels léggiticantly
Teduce carbon monoxide (CO) emissicns. BNasides provi g adbvious

rovements in CO air quality, it is documented that CO amission
reductions mitigate ozone formatiom. B

FOr DAny yeArs now, bOth USEPFA &nd IRPA have acceptsd athanol as a
clean burning fuel. We in ZIllizois contimue to believe that
ethanol can play a significant rols in cur overall air pollution
control scrategies.
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We will be happy to provide you with gors detailed information and
discussien regarding our review of these studies.

Sincerely,

Mary A. Gade

Directox

cc: Allen Grosboll, Bxscutive Assistant

Terry Moreland, Washington Qffice
:1:* Dillard, Chief of Staf?

Mary Gace cad ®Be
reached &t 217-782-9540
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National Corn

Growers Association
Washington Office

201 Massachusetts Ave., N.E., Suite C-4
Washington, D.C. 20002

202/546-7611

TO: Bob Zoellick

cC: Secretary Edward Madigan
Robert Teeter
Robert E. Grady
James Whittinghill

FROM: Keith Heard
DATE: August 31, 1992
RE: Ethanol Issue

Please review the attached poll NCGA commissioned regarding
the ethanol issue. As you can see, this is a hot issue in
the Midwest. I will not attempt to convince you of the
importance of the Midwest in the election. I made sure that
this information was not released publicly, but only for
your background.

I can provide you technical information, legal documents and
past EPA rulings on this subject if needed. However, I am
sure you have plenty of documents for your review. I do
believe that you have all the justification needed to grant
a one pound waiver.

If I can be of further assistance, please let me know.
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THE CLEAN aIR ACT REFORMULATED GASOLINE USE
AND PRESIDENTIAL VOTING PREFERENCES

A PUBLIC OPINION SURVEY OF THE AGRICULTURAL COMMUNITY

SURVEY RESULTS

Preface

The purpose of this survey was to ascenaun the ¢pinion of the agricuitural community from eight
states regarding the use of ethanof as a part of the reformuiated gasoline program mandated in the

newiy revised Clean Air A and its affect on voting preferences in the 1562 Presidentiai election.

Tnciuded in the survey were questions regarding general support for renewable fuels such as
in the cieaner reformuiated gasolines mandated m the Clean Air

A oaes

ethanol the inciusion of ethanol
Act and whether the faiiure of The Eavironmental Protection Agency (EPA) to aliow ethanol te
he used in reformuiated gasoline markats would cause respondents to be more or less likeiy to \

vorte for President Geerge Busn in Novemeer.

How The Survey Was Conducted

The teiepnone survey inciuded responsss Fom farmers, seiected at random, from agricuitural

organizaton lists in eight states: Iliinois, Ohio, Kentucky, Wisconsin, lowa, Missouri, Michigan,
and Minnesota.

In ali cases, oniy those respondents that indicated they were members of a farm family and
planned 1o vote in the 1992 Presidentiai election were asked to complete the survey.

In total 648 respondents participated in the survey.
Rased on tha torai survey sampie, there is a possibie margin of error of plus or minus 3%.

The respondents were called ar home during the hours of 12 ncon and § p.m. local time.
? s p

This survey was conducted by one of the nation's largest, independent public relations firms
speciaiizing in marketing support, environmental and public affairs, crisis management and
pubiicity. Simiiar work has been done for huncreds of other corporate, fortune 500, non-profit

and entertainment clients.




THE CLEAN AIR ACT, REFORMULATED GASOLINE USE
AND PRESIDENTIAL VOTING PREFERENCES

A PUBLIC QOPINICN SURVEY OF THE AGRICULTURAL COMMUNITY

SURVEY RESULTS

Are you a supporter of renewable fuels such as ethanoi?

YES 98.8%
NO 0.8%
NR 0.5%

Do you peiieve that ethanol shouid be used in the cleaner reformulated gasoiines that are
mandated in the newly revised Clean Air Act?

YES 92.3%
NO 4.6%
NR 5.1%

[ EPA faiis to aliow ethanoi to be used in reformulated gasoiine markets, would you be more or
less likely to vote for President Bush in Novemter?

LESS LIKELY 66.8%
MORE LIKELY 4.6%
UNDECIDED 26.9%

/. 504}

Note: Survey margin of error (/- 5%)



Telepnone Survey

Name - Phone #

Hello, ny name is and I'm conducting a survey on behalf of the National
Comn Growers Associaticn. Couid [ ask vou a few questions?

P

. Are you a memper of a farm family?

YES NO

2

Are you pianning to vote in the November Presidential  election?

YES NO

. Are you a supporter of renewable fugis such as ethanol?

I

YES NO

4. Do you believe that ethanoi shouid te used in the cleaner  reformulated gasolines that are
mandated in the newly revised Clean Air Act?

YES NO

5. IfEPA fails 10 ailow ethano! to be used in reformuiated gasoiine markers, would you be more
or iess likely to vote for Presiden: Bush in Novemger?

MORE LESS
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e used in tha cleaner reformulated

Do you betieve that etnancl shouid b
e newiy revised Clean Air Act?

gasolines that are mangatea in

Yas 858

923%

Na Response 20
No 30 3.1%
4.6%




¥ ECA fails 10 zilow ethanoi to be used in reformulated gasoling markets,
r P

would you be more likely to vote for Fresident Bush in November?

Less Likely 433
56.8%

. e ‘Undecided 174
More Likely 41 26.9%
6.3%




Wisconsin 99
A8 ‘IC/a
I

icwa 93
14 4%

Kenwcky €8

10.5%

States inciuded in Survey
Number ana parcantage of respondents

Iifinois 210
32.4%

e

Missaurt 33
5.9%
Ohio 38
58% -
; ___ Minnesota 44
" Michigan 56  06%
9.0%




354
(@]
[ oo
& R
k <
mtv W © oo
9 o
(O] =t _
5

>lo o
7 @
177 ] P <4
m et
w

fu

—

D o 5

MINN | MICH

|

renewable

ier of

!

QHI0 | MO

i
|
.

1& you & suppert

A
A




Do you belie

ve that ethanol shouid be used in the cleaner reformutated

gasolines that are mandated in the newiy revised Clean Air Act?
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To: 4561121 From: NROC - Washington, DC 9-1-92 8:34pm  p.2
n Natural Resources
Defense Council

1350 New York Ave., NW.
Wieshington, DC 20005
202 783 7ROO

Fur 202 7R3-5917

September 1, 1992

Mr. Robert Zoellick

Assistant 10 the President and Deputy Chiel of Staff
The White House

Washington, DC 20500

by lax
Dear Mr. Zoellick:

We are writing with continuing deep concern over the Administration’s handling of the
regulations for reformulated gasoline required under the Clean Air Act.

As you know, 35 ditferent interest groups signed an historic agrecment in August 1991 to
implement the reformulated gasoline program. The Administration, represented by EPA and
DOE, signed that agreement. So did the environmental community, through NRDC and the
Sierra Club. And so did the cthanol industry, which was amply represented by the Renewable
Fuels Association, the National Corn Growers Association, und others.

Each group, including the Administration, publicly committed itsclf to support the

agreement through to promulgation. Last September, in [act, President Bush himself called this ‘ :
gasoline agreement “extraordinary” and "a giant step toward cleaner air". “
| oo

Despite their signed and public commitment, the Rencwable Fuels Association and the i
National Corn Growers Association have seen fit (o break their word and attack the agrecment. ':
They are pressing the Administration to do the same. They arc sccking either a waiver or an H‘.

offset to allow the marketing of gasohol blends that violate the RVP limits they themscives
agreed to.

We strenuously oppose any such action. The “reg neg' agreement specifically and
unequivocally sets limits on the volatitity of reformulated gasoline: 7.2 pounds Reid Vapor
Pressurc (RVP) in southern arcas, 8.1 pounds in northern arcas. There is no way anyonc can
read the agreement (o permit any different RVP himits for gasoline containing ethanol.

Any such waiver or offset scheme would mean more pollution for tens of millions of |
people living in the nine most smog-laden cities where sale of reformulated gas is mandatory, and b
in some 60 other smopgy cities eligible to elect reformulated gas. That is unacceptable.

A waiver or an offsct would also be iliegal. The reformulated gas provisions of the Clean
Air Act do not permit an RVP waiver for ethanol blends. Those provisions also require a 15%
reduction in mass VOC emissions, expressly ruling out considerations of reactivity or credits for
carbon monoxidc.

10040 Ravyeled Pager 40 West 208 stiect 74 Stevenson Shreet &17 South (e Sheel 212 Merchant St., Suite 203 + ‘
ol Neie York, New York 10000 San Francisco, CA 94105 [ s Angeles, CA 90014 Honaluly, Hawai'; 96813 B

319 =17 1749 Atk 777112 212 QO TR KK 633-177R
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M:. Robert Zoellick
Scptember 1, 1992
Page 2

Various schemes for ollscliing credits have been proposed despite these legal limitations.
The EPA has found that these schemes arc scientifically erroncous and simply do not add up. |
Scicatitically, as well as legally, the offsets idea will not withstand analysis.

; B 18 . . " oy i : —_ \

Enclosed, for your information, is an editorial from the August 26 Chicago ‘Iribune. The |
editorial backs last ycur's negotiated agreement and warns the President not to “turn his back on .
|

|

good science and clean air in the cities.”

Frankly, we were very disturbed by comments carlier this year by your predecessor on this
issue, Mr. Yeutter, as reported in the Tribung and the New York Times. His comments
suggested that the Administration may not keep ils own commitment to the agreement.

We expect the Administration to keep its word. |

To do otherwise would do more than dirty the air of the citics counting on reformulated
gas. It would irrctricvably tarnish the reputation of ethanol as a clean fuel. And it would poison
the atmosphere for resolving contentious environmental disputes through negotiation instead of 4

conflict and litigation.

The fuels agreement reccived very broad and very favorable publicity for the
Administration. It was a well-deserved feather in the Administration’s cap that should not be
lightly thrown away.

Sincerely,

David D. Doniger
Senior Attorney
Natura) Resources Delense Council

Bl &Ly

A. Blakeman Early
Washington Director
Pollution and Toxics Program
Sicrra Club
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From: NROC - ingten, OC

Copyright 1992 Chicago Tribune Company
Chicago Tribune

August 26, 1292, Wednesday, NORTH SPORTS FINAL EDITION
HEADLINE: The ticklish politics of ethanol

| BODY: More than the heet and humidity made Gov. Jim Cdgar
‘ uncomfortable Sunday at the Illinois State Fair.

Preparing for President Bush’s campaign stop, Edgar, an unabashed
cheerlegader for ethancol, wondered what Bush would tell farmers
about the future for the corn-derived alternative fuel.

would he side with corn growers and promote -expanded markets for
ethanol? Or would he accede to those concerned about air quality
and uphold proposed restrictions on its use in some major cities?

Bush met privately with farm leaders, but he said nothing publicly
about ethanol. His silence bespoke volumes about the delicate
politics of clean air and special interests in this election year.

In Illinois, corn farmers sell about 17 percent of their crop at
premium prices to ethancl producers such as Deacatur-based
Archer-Daniels-Midland. The producers, in turn, get a federal tax
subsidy to make ethanol-blended fuels competitive at the pump.

But science has turned what would seem like an easy political home
run into® a potential foul ball. Burning ethanol-blended gasolina
reduces emissions of c¢arbon monoxide, but it also creates more
harmful ozone and smog than pure gascline, especially on warmer
days.

That’s why william Reilly, Enviromnmental Protection Agency. ,..
administrator, favors a proposed rule that would restrict the ugM. .
of ethanel during the summer in nine major citles, including .
Chicago. The limitation would begin in 1995,

AlLhough they took part in negotiations on the rule last year, ad
ethanol proponents say they misunderstood. Now facing alo
growth in ethanol sales, they want the rule changed, contending
evidence will show ethancl-blended fuels can be used in the larges
cities year-round without damaging air gquality.

-

% -ne

n

Corn growers have been promising such data for some time WithQNEg.wie-

livering. 1In the meantime, the White House is said tc be lookingy.. .

) r b politichl compromise. One possibility might be to push an § . -

_ #thahol derivative thar meets the clean air standards and likelR§ ...
S e processed in oil-company refineries.

& step would please farmers because it would boost ath
Some o0il companies would be happy to run the preoduct throy
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Lost in this high-wire balancing act, unfortunately, is good public
policy. Everyone sheould be locking for the most efficient, least
expensive way to reduce pollution.

Bush has reasor to worry about politicel support from Illinois
farmers. But in seeking a compromise that won’t alienate too many
voters, he shouldn’t turn his back on good science and clean air in
the clties. For now, unfortunately, that means restrieting
ethancl’s use.

9-1-52 6:36pm
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TO: MARTIN L. ANDREAS | R
FROM: ED HARJEHAUSEN Determined NOT to be

o . L . _ National Security Classified Marking
DATE: JuULY 29, 1992 - -~ By 4 (NLGB)on$K[25

SUBJECT: ETBE ECONOMICS

This memo demonstrates that ETBE is non-competative and is not a
solution to the RFG issue,

The following fs a review of ethanol’s value as a feedstock for ETBE.
This information is based on today's current market and conversations with
a number of refiners (including Arco Chemical - largest MTBE producer in
the world). As you know, ethanol is a direct competitor to methanol as an
ether feedstock, The following is a comparison of today’s actual pricing
if ethanol was used as an ether feedstock or ethanol’s pricing under the
proposed legislative change.

Actual Propgsed

Today’'s methanol price . . . . . . .. . .. « . .40¢ .40¢

Crocco’s publication (Divd. Gulf Coast)

Additional value of. . . « . + . v 4 ¢ ¢« o . .. .10¢l .10¢1

ethanol vs. wethanol

Tax AVantage . . . . oo v v u e e o s . 23660 54¢3

Dlvd. Selling Price Gulf Coast . . . . . . .. . .86 $1.04
less frt. to Gulf Coast from Midwest . . . . . .05

Net Price of Ethanol FOB Midwest . . . . . . . . .81¢ .99¢

Based on the actual current numbers, ethanol as a feedstock would have
to be sold at .42¢ less than today’'s current ethanol price. Under the
proposed scenario, the price for ethanol as an ether feedstock would be
.24¢ less than teday’s current ethanol price. This gap will increase as
ethanol is sold for it's oxygen value in the CO non-attainment cities.

} Based on lower RVP value and slightly higher octane.
2 Current taxable blenders tax credit taxed at a 33% corporate tax rate.
3

Assumes a change in the tax incentive removing the taxable tax credit
status.
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AL QUALITY STUDIES REGARDING ELMANOL/S IrMPHes 9N CIOND

SPA has long recognized that ethanel blends do not adversely
atfe¢t ozone levels. Indeed, it was the Agency’s conclusion that
ozone would not be increased that led the Congress to codify in
“the " Clean Alr AGL, the EPA‘s Fuel Volatility -Rulemaking whiot
provided a one~psi volatility tolerance for ethaneol bklends aold
‘in susmertime ozone nonattainment areas. Accarding to the RPA,

several phencmena rgduce the ozone impact ¢f higher RVE
gasohol relative to gasoline..., (e.g., the lessar
tepgdancy oOf - ethanol ' emissions to produce  ozon@
(reactivity) oompared to hydrocarbons, and a reduction
in carbon monoxide (CO) emissions and thus a reduction
in CO’s role in ozone production). As detailed in the
Final Regulatory Impact Analysis, recent studies, have
indicated that the vzone impact of gaschol at 1.0 psi
RVP higher than gasoline is less than we earlier
believed (i.e., @n rapge of about zero to 1 percent
incresse in oczone levels..).

Notfice of Final Rulemaking, "volatility Regulations for
Gasoline and Alcchol Blends Scld in Cemlendar Year 1992 and
Beyond," 55 Fed. Reg. 23658, June 11, 199Q.

The studies to which EPA referred, and others which have been
completed since, include the fclleyinga

1. "Evaluation of the Impact of Bthanol/Gasoline Blends on
Urban Ozone Formation,"™ by Systens AaApplications
International (SAX), of 8an Rafael, California,
February, 1988§.

The February 1982 technical study, performed by SAI, a nationally.
ra zed and respected atwospheric chemistry consulting group,
modeled the impact of 100-parcent mnarket penetration of 10-
percent ethanol blends in 7 metropolitan areas of the country,

including Chica Bogton, Washington, Tulsa, Nashville, st.
Touis, and Phoenix, ’ i

The results of this study revealed that in a summertime gasmoline
volatility control program (an ozone control program which now
exists in Chicago but did not {n 1987), 4if 100 percant of the
motor vehicles used a volatility=-reduced, i0-percent ethanol/
gasoline blend, the net ozone reduction compared t¢ 100 percaent
of the motor vehicles using only the volatility-reduced gasoline .
wvould be 2.4 parcent rather than 1.6 percent. In other wovds,
reducing the volatility of gascline and adding l0-percent ethanol
would achieve a 50 percent greater reduction in ozone formation
than merely reducing the volatility of the gasoline. -
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The breakthrough SAI study conclusively put t€o rest the
discredited, and now rejected, theory that ethanol hlend usage
always contributes to a metropolitan area’s ozone problem. SAX
identified and articulated as the technical basis for this
conelusion that the decrease in ozone formatien achieved by large
reductions of ocarbon monoxide emissions f£rem ethanol blends
of fsets the ogone formation attributable to the slight increase
in hydrocarbon and nitrous oxide emissions from such blends.

Tt i= important to note that EPA formally adopted SAI‘S technical
analysis. In EPA‘s 1988 guidance document accompanying the
Agency’s MOBILE4 computer model -- which must he used by all 50
stateg in ldentifying emissions from that portion of their motor
vehicle fleet using alternative fuvels -~ EPA stated that, “garbon

= i i A A4 £ alterns = W1 M 1S

o Y3 - L Ak A 3 i (1i. z BrO *

o (Guidance on Estimating Motor Vehicle Emission

" Reductions From the Use of Altarnative Fuels and Fuel Blends,
January 1288)

2. "A Low-Cost Application of the Urban Airshed Medel te the
New York Metropolitan Area and the City of st. Louis",
(Five-City Study), prepared for the U.S. Enviromnmental
Protection Agency, by Systems Applications, Inc., May, 1089.

In ovrder to further measure "the strength of this effect," (i.e.,
the affsct of 0O reductions on ozene formation) EPA/s Office of
Policy, Planning and Evaluation (OPPE) contracted with §AI to
perfors more rigorous ozone modeling using the Urban Alrshed
Model (UAM) to more fully ascertain the impact on ozone formation
attributable to the use of l0~percent ethanol blends.

8AX used tho UAX to dotormine ogone formation if 100 percent of
tha wvehicles in New York city in 1995, and 50 percent of the
vahicles in 8t. Louis in 1995, used a 10-percent ethanol bhlend
with a 1.0 psi RVP tolerance provided. The UAM modeling results

et

{Tlhere jis virtually no change in peak ozone levels for
any. oxygenated blend scenario when the urban airshed is
usad....[Tlhe St. ILouis results also predicted no
change in peak ozone for 50 percent use oOf an
ethanol/gaseoline hlend with a 1 psi RVP allowance fon
sthanol. ...[IJt appears that allowing a 1 psi
allowance for ethanol blends would not contribute to as

significant of a change in ezone levels as EPA
praviously thought.®
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Final Regulatory Impact Analysis and summary ©of Comments,
Phase IT Gasoline Volatility Regulatione, U.§. Environmental
Protaction Agency, Office of Mobile Sources, May 1980,

3. Comparison of the Air Quality Effects of Ethanol and MTBE in
Raformulated Gascline in the Chicage Region in 1995, by
Systens Applications International, July 1992.

To avaluate the effect of ethanol when blended with a
reformulated gasoline blendstock, the Illinois Department of
Environmental Resources and the TIllineois and Natiopnal Comn
Growers Assoclations commissioned SAI to perform an air guality
emfssion tast, using the Urban Airshed Model, which examined the
ozone impact of a 100 percent penetration of 10% ethanol blends
in all gasoline powered vehicles in the four-gtate Chicago-
Milwaukee regional area for 19%5. b

The air quality impacts of the ethanel blend were compared to
that of an 11 percent MIBE gasoline blend that meets the 1990
Clean Air Act and Reg-Neg RFG requirements. The results of this
study established that there is no significant difference betwean
the maximm levels of -ozone generated through the use of an 1i-
percent MTBE blend and the levels of ozone generated through use
of a 1l0-percent ethanol blend. The maximum Jdifference in ozone
production due to ethancl use (less than one-third of one part
per billion), d4id not increase paak ozone levels at all.
Moreover, a preliminary exposure anelysis indicates that the
ethanol-blended RFG actually produced less ozone formation than
the MTBE-blended RF¢ over the amost populatad aress, and the area
of peak ozone, with either ethanol or MIBE fuel blends, was
predictad to occur over Lake Michigan.

4. Comparison of the Air Quality Effacts of Ethanel and MTBE in
Reformulated Gasoline in the New York Region 4in 1995,
prepared for the National Corn Growers Association, by
Systems Applications ITnternational, August 1992,

The purpose of this study was to determine how much the higher
oxygan in a lO-percent ethanol/RFGC blend, whan compared to an 1i-
percent MIBE/RFG blend, oan compensata for the highex volatility
in the ethancl blend. The standard version of tha Urban Airshed
Model (UAM=IV) was usaed to estimate the extent of thie -
compensation in the New York region in 1995, The results show a
scientifically insignificant increase of .0007 pwu cowpared to
the WMTBE blend. Moreovar, the simulated ozone peaks in the
region of the highest ethanol impact were about half the absolute
ozone peak concentration (i.e., approximately 60 ppb ozone).
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5. Comparison ef the Air Quality Effects of gthanol and MTBE in
Reformulated Gasoline in 14 cities Using the EKMA Model,
prepared for the National Corn Growers Association, by
Systams Applications Intearnational, August 1992.

This study used the wobile emissions inventories for the New York
UAM study to prepare Empirical Kipatics Modeling Approach (EKMA)
inputs for 14 cities that Rhave been igentified as having serious
urban ozone problems, The cities modeled include Baltimora,
Bosten, chicago, Hartford, Houston, Los Angeles, Nashville, New
York, Pnitadelphia, Phoenix, san Diego, St. ILeuls, Tulsa, and
Wa.shinqton.

'While not a& sophisticated as urban airsbed tegts, EKMA models

provide a fair guidepost for evaluating czane potent’ial.' For

le, the ERMA tests presented in this study were consistant
with the UAM studies prepared .for both New York and Chicago.
Spacifically, the avevage differance in the 14 cities modeled was
less than one-half of one part per billion, ranging from a
scientifically insignificant .67 ppb increase to a 1.28 ppb
decrease with ethancl blends.

CONCLUSION

Ethanol and MTBE blends are virtually indistinguishable when
gvaluating their impact on ozone formation. The 75 percent
additional oxygen in an ethanol blend compensates for increased
ozone forming evaporative YOC emissions. This is due ¢to
primarily thrée effects. Plyat, the increased ozone forming VOC
enigeions from. higher wvolatility 48 lew in photochemical
reactivity, because the increase is from 1ight, mainly
paraffinic, vapor and ethanel itself, not from the high boiling
fraetion, which contains the most reactive aromatics. Sacond,
the oxygen in the fuels reduces the oxhaust ozone farming VOC
emissions, which are more readtive than the increased evaporative
enissions, partioularly in older cars. Third, carbom monoxide,
which iz an ozone precursor, i& reduced by the increagse in fuel
aoxygen.

EPA has recognized thase offsetting benafits for more than five
years, and promulgated the Final Fuel Volatility Rulemaking based

on thig seientific analysis. Thera is cartainly ne rational .

explanation, or contradictory scientific evidence, to justify EPA
reversing ilts historic position.

[P%]S)




