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ALTERNATIVE TRANSPORTATION FUEL
ADDITIVES

WEDNESDAY, SEPTEMBER 29, 1993

U.S. SENATE,
SUBCOMMITTEE ON ENERGY AND

AGRICULTURAL TAXATION,
COMMITTEE ON FINANCE,

Washington, DC.
The hearing was convened, pursuant to notice, at 2:30 p.m., in

room SD-215, Dirksen Senate Office Building, Hon. Thomas A.
Daschle (chairman of the subcommittee) presiding.

Also present: Senator Rockefeller.
[The press release announcing the hearing follows:]

[Press Release No. H-35, September 27, 1993)

FINANCE SUBCOMMITTEE ON ENERGY TO HOLD HEARING ON ALTERNATIVE
TRANSPORTATION FUEL ADDITIVES

WASHINGTON, DC-Senator Tom Daschle (D-SD), Chairman of the Finance Com-
mittee's Subcommittee on Energy and Agricultural Taxation, announced today that
the Subcommittee will hold a hearing on transportation fuel additives.

The hearing will begin at 2:30 p.m. on Wednesday, September 29, 1993, in room
SD-215 of the Dirksen Senate Office Building.

The Subcommittee will focus on environmental and energy issues associated with
two transportation fuel additives, ethanol and methanol, and their respective ether
derivatives, ETBE and MTBE. In subsequent hearings, the Subcommittee plans to
examine the appropriate tax structure for these and other transportation fuels, in-
cluding fuel substitutes such as propane and natural gas.

Regarding Wednesday's hearing, Subcommittee Chairman Daschle said, "The tax
debate between ethanol and methanol proponents has been characterized by numer-
ous conflicting representations about the environmental and energy aspects of pro-
ducing and using these two additives and their ether derivatives. Only by resolving
these issues can we move forward on the broader question of what changes are
needed, if any, in the current structure of tax incentives for these alternative fuels."

OPENING STATEMENT OF HON. THOMAS A. DASCHLE, A U.S.
SENATOR FROM SOUTH DAKOTA, CHAIRMAN OF THE SUB-
COMMITTEE
Senator DASCHLE. The hearing will come to order. Let me thank

all of those in attendance this afternoon, especially the witnesses,
who in some cases have come a long distance. Many have been in-
volved in the development of the nation's reformulated gasoline
program, and I appreciate their willingness to discuss issues of mu-
tual concern amd interest today.

As important as the free market is to the American economy, it
does not address all of our Nation's needs. It does not achieve all
of the objectives of a thoughtful and progressive society. Important
national objectives can be promoted by refining existing Federal



programs, by enacting new legislation, and through appropriate
use of the Tax Code.

These are tools available to democratic governments to ensure
that our children are educated, that our environment is protected,
and that our citizens are housed, clothed, cared for and employed.

Last week President Clinton announced his plan for providing
every American access to health care, emphasizing the health and
cost benefits of taking preventative measures. Efforts to control air
pollution, such as the reformulated gasoline program, improve pub-
ic health and thus contribute to reducing our Nation's health cost
burden.

The reformulated gasoline program, established in the 1990
Clean Air Act Amendments, represents an important step toward
improving air quality and bringing some of our dirtiest cities into
compliance with Federal air pollution standards.

I am hopeful that this effort, which will lower urban ozone levels
and help control the release of toxic chemicals, will help reduce
rates of respiratory disease and cancer.

The reformulated gasoline program will be implemented begin-
ning in 1995 in the nine areas of the nation suffering the most
from ozone pollution. Other areas can opt into the program if they
so choose. Under the program, cleaner fuel made by removing
many of the toxic chemicals from base gasoline and replacing them
with clean oxygenates must be sold in participating areas.

Sadly, both the RFG program and the oxygenated fuels program
have come under attack lately, and questions have been raised
about when and how the RFG program will be implemented. The
American Petroleum Institute has been trying to convince States
not to opt into the RFG program. Rather, API would have States
choose a different route, one that would have fewer air quality ben-
efits.

Just last week the Senate accepted an amendment to the VA/
HUD appropriations bill which would allow States to opt out of the
oxygenated fuels program under certain conditions. This seemingly
minor amendment, which was adopted with little debate, could
have far-reaching ramifications; and I expect, certainly hope, it will
be revisited in the conference.

The ceaseless bickering over the ultimate shape of the RFG pro-
gram has also contributed to uncertainty and served to undermine
support for this precedent-setting policy initiative. If this Nation is
truly intent on seriously addressing our air pollution problems,
then we must bridge existing differences and move ahead to imple-
ment a strong and workable RFG program.

If successfully implemented, the RFG program has the potential
to reduce air pollution, reduce our dependence on foreign imports
and petroleum and create domestic jobs. The question that we as
a nation must ask as we stand on the threshold of this exciting
new opportunity is how to ensure that the full potential of this pro-
gram is realized.

This hearing is the first in a series of three hearings designed
to answer that question as well as questions about appropriate
structure of tax incentives for an array of alternative fuels.

Today we intend to explore the advantages and disadvantages of
using two oxygenates-ethyl tertiary butyl ether known as ETBE;



and methanol tertiary butyl ether, known as MTBE; and the roles
they could play in cleaning our Nation's air, improving our health,
and creating American jobs.

The second hearing in this series will be held later this fall and
will examine the current tax provisions that relate to oxygenates.
The third hearing will explore the tax treatment of gasoline for die-
sel fuel replacements, including neat ethanol and methanol, com-
pressed natural gas, and biodiesel fuel.

Of course, it is no secret that I have been a strong proponent of
ETBE in the debate. I would point out that at least one of our wit-
nesses, Mr. Ray Lewis, of the American Methanol Institute, was in-
vited expressly to make statements he wishes about the merits of
methanol and MTBE.

MTBE is a well-known and widely-used commodity. ETBE, on
the other hand, is a relative newcomer with great potential. It is
my hope that this hearing among others will correct some
misimpressions about this newer fuel.

As the chart before you indicates, to my right, ETBE as a fuel
additive, results in fuel with high octane, substantial toxic dilution,
and low evaporative characteristics.

Secondly, ethanol-enhanced ETBE is an efficient fuel, both in
terms of net energy balance and cost to the government. This point
is further illustrated by two additional charts that we have today.

Once again, I would like to thank our witnesses for coming. I in-
vite them to comment on these and other points relative to the
topic under consideration today. I understand that Senator Kerrey,
who is scheduled to be our first witness, is not here yet, and as a
result I think we will proceed with our lead out-of-town witness, a
person whom I have known for some time and have admired great-
ly for his leadership on many issues, including this one-Hon. Leo
McCarthy, the Lieutenant Governor of the State of California.

Governor McCarthy, if you will come to the table, we will take
your testimony at this time.

Again, let me express on behalf of the committee and the Senate
our appreciation to you for your efforts in this area in the past,
your leadership, and the valuable insights that we know you will
share with us this afternoon.

STATEMENT OF HON. LEO McCARTHY, LIEUTENANT
GOVERNOR, STATE OF CALIFORNIA, SACRAMENTO, CA

Lt. Gov. MCCARTHY. Thank you, Mr. Chairman, not only for in-
viting me to speak here today but for the foresight you have per-
sonally shown in initiating discussions on linking Federal energy
policy to job creation goals.

I represent a State that would love to link every Federal policy
to job creation. We are 3 years into a bitter recession, a multi-dip
plight other regions of America experienced in the early and mid-
1980s. The latest figures show that California has 1.5 million peo-
ple unemployed, roughly around 9.9 percent, way above the na-
tional average.

Since July 1990, California has lost approximately 600,000 jobs.
The unemployment rates in the Los Angeles, Riverside and San
Bernardino Counties, home to about 12 million and hard hit most
recently by base closures, are 9.5 percent, 15.7 percent, 11.7 per-



cent, respectively. Half of our 58 counties have an excess of 12 per-
cent unemployment.

According to Governor Pete Wilson's Office of Planning and Re-
search, California stands to lose about 200,000 jobs directly and in-
directly and $7 billion in personal income because of base closures
proposed and ratified under the Reagan, Bush and Clinton Admin-
istrations.

California has suffered a hemorrhage of high-skilled, high-paying
manufacturing jobs, jobs that help shape and sustain an enormous
middle class whose purchasing power in large part drove this Na-
tion's economy for decades. During these tough times, leaders out
in California understand, we have to sweat for every job we try to
keep or create.

In the just-ended legislative session in Sacramento, a number of
things were achieved that brought about great improvements in
the workers' compensation reform area. We passed a unitary tax
relief bill that some foreign investors were complaining bitterly
about. We supported a creation of a 6 percent investment tax credit
for manufacturing equipment purchases, and we passed a 50 per-
cent reduction in capital gains taxes for a great number of small
businesses.
. As chairman of the California Commission for Economic Develop-

ment, I try to look at every possible angle to create jobs by helping
businesses and industries start and succeed. I just took a group of
California medical equipment and heavy machinery manufacturers
to China to help them start or expand export opportunities in that
market.

I have led seminars to help businesses take advantage of the in-
vestment opportunities which were provided by Congress and the
last President when he signed the Immigration Act of 1990. We
published guides trying to help small businesses through red tape,
help them avoid common pitfalls. I have been working with local,
State and Federal officials in community economic development
groups to facilitate the commercialization of military bases targeted
in the 1988 round, 1991 round and this year's round of closure an-
nouncements.

My job also includes keeping an eye out for new industries that
can be part of the mix of private, State and Federal actions needed
to bring California out of what is now 3 years, plus another quar-
ter, of this deep recession that we are in.

Mr. Chairman, to me an exciting prospect is the creation of a do-
mestic oxygenated fuels industry. One reason for our interest, as
some economists have suggested, is that funds invested in a domes-
tic oxygenated fuels industry appear to have particularly high job-
creation value because they replace dollars that would otherwise be
merely exported offshore and unavailable for investment in Califor-
nia and in other States.

As you are very aware of, Mr. Chairman, the reformulated gaso-
line program mandated under the Clean Air Act amendments of
1990 will establish a national demand for oxygenates that could ex-
ceed 7 billion gallons per year by the end of the decade.

The California Energy Commission estimates the California mar-
ket for oxygenates will reach 1.7 billion gallons annually by the end



of this decade. The jobs generated by this huge American market
for oxygenates should be filled by American workers.

Without delving into other testimony that you will receive this
afternoon that will be covered by others, clean fuels make sense,
both environmentally-in California, certainly with our air pollu-
tion problems-and economically. Also, we have seen in the past
the perils of relying upon imported fuel sources.

Though our hopes for increased stability in the Middle East are
high, prudence suggests that our economic security and our energy
security are best served by domestic production. California would
be one perfect home for the oxygenated fuels industry. We have a
trained and talented work force. We have a tremendous refining ca-
pability, one able to equal the more than 14 billion gallons of gaso-
lne we consume each year.

Many of the military bases to be closed are adjacent to the
State's established refining centers and attendant infrastructure.
My office, with corroboration from the California Energy Commis-
sion, estimates it would take four facilities to produce 850 million
gallons per year of oxygenates, a realistic target of 50 percent of
our oxygenated fuels need in the year 2000.

These four facilities would provide 4,000 to 8,000 construction
jobs and 800 to 1,000 direct permanent jobs, 90 percent of which
are filled by skilled or highly skilled workers. Because these are
manufacturing jobs, they will, as Dean Baker and Thea Lee of the
Economic Policy Institute argue, generate four times as many sec-
ondary jobs as retail or service equivalents.

In fact, using U.S. Department of Commerce economic multi-
pliers, we estimate each facility would generate roughly $200 mil-
ion annually in direct and indirect personal income in the commu-

nities in which they are located.
Over a 30-year project operation life, the four facilities, again

meeting a target of only half California's oxygenate needs, would
bring in $1.3 billion to $3.3 billion in tax revenue. It is important
to note that without these plants we will be importing oxygenated
fuels to the tune of $850 million annually, money leaving California
when it is desperately needed for investment in our State.

It should also be noted that these jobs and revenues are in addi-
tion to those that would benefit our neighbors in States that

roduce the bulk of the raw material that is refined into ethanol-
ased oxygenates.
To meet the 850 million gallons per year goal, the four California

facilities of my example would require 60 million bushels of feed-
stock annually, at least 30 million bushels of which we would im-
port from grain-producing States throughout America. I believe at
current prices 30 million bushels would translate to somewhere
around $90 million per year for growers outside California.

Looking at these numbers, Mr. Chairman, I do not think any
Californian, particularly an unemployed Californian, or any Amer-
ican, particularly an unemployed American, would want the bene-
fits of our oxygenated fuels demand to go to Venezuela or the Mid-
dle East or somewhere in the Caribbean.

I want to stress here that California's interest in oxygenated
fuels facilities is far from academic. I have been contacted by a con-
stituent at Bakersfield who is making progress towards establish-



ing a facility that utilizes new technology to take grain and other
forms of renewable biomajs to produce ethanol, methanol, ETBE
and MTBE within the same complex and requires only a minimal
amount of natural gas.

This project shows that the oxygenated fuels industry is viable
in California and that the entrepreneurial spirit is there to be
sparked if a domestic oxygenated fuels industry is made a priority
in our National energy policy.

My interest in oxygenated fuels industries has been heightened
by my active involvement with a consortium of companies inter-
ested in building three plants that would use innovative, environ-
mentally sound technologies to produce ethers for use in reformu-
lated gasoline.

Through the California Commission for Economic Development I
chair, I have worked to bring together the State's Commerce De-
partment the Energy Commission, and the California Environ-
mental Protection Agency to help advance this project, which is led
by Sunthetic Energy of American, CMS Generation Co., John
Brown Engineers and Constructors and Kilborn, Inc.

Again, signs of active Federal support for a domestic oxygenated
fuels industry will help us take projects such as this from hypo-
thetical to feasible to functioning.

This is not only in California's interest, but in the interests of the
States of your colleagues in the Senate and in the House through-
out the nation. In an economic recovery, California can be a sail
or it can be an anchor for the rest of the country.

Amory Lovins, whose prescience regarding economic and energy
issues is widely hailed, writing recently in the pages of "Foreign Af-
fairs" made a simple yet vital point: "the United States needs to
adopt the same kind of comprehensive long-term strategy for creat-
ing high paying jobs as its major trading partners. The first step-
a new energy policy."

A strong domestic oxygenated fuels industry is a clean industry
that meets environmental standards and helps achieve environ-
mental goals.

A strong domestic oxygenated fuels industry promotes near-term
economic stimulus and long-term energy independence. It will pre-
vent gas lines and reduce unemployment lines. A strong domestic
oxygenated fuels industry keeps investment money at home, ener-
gizes our beleaguered national manufacturing base, boosts the
economies of grain producing States and helps California pull our
weight in the recovery.

Mr. Chairman, and through you to your colleagues on the com-
mittee when they read all of this testimony given today, I urge you
to spur the rest of your colleagues in the Senate, and I urge you
to spur the administration in this direction, and I pledge you my
strong support in your efforts.

Thank you very much.
Senator DASCHLE. Governor, thank you for a very strong state-

ment, and one with impressive statistics on job creation. I do not
think anyone in the country can speak to the job creating potential
of others any more ably than you just have. Obviously, you have
had a good deal of experience in this area, and you certainly have
studied the issue.



To what degree do you find the private sector is interested in in-
vestments of the kind you have just described?

Lt. Gov. MCCARTHY. It has already been made clear to me that
there are people that sense the direction of Federal policy; and, if
they can get some help, both from the State Government and the
Federal Government, the State help would be in terms of trying to
support appropriate infrastructure, especially road systems and
other attendant needs.

The State help would also involve streamlining the regulatory
process to cut down on their costs, to widen their profit margin.
But I think what they also need, of course, is an even stronger Fed-
eral Government statement that we know part of our long-term
economic policy must stimulate investment in less costly energy al-
ternatives.

Now, if they see those signs, I have no doubt there are going to
be plenty of people in the private sector that jump into this.

Senator DASCHLE. If you were to describe the obstacles that you
see in the short term in creating the kind of investment infrastruc-
ture that we need to make this happen, what would you describe
them as? What would they be?

Lt. Gov. MCCARTHY. I think that we do need to provide some
Federal incentives in some form to companies to at least get them
started in this area and then let them be competitive in the price
determination and the worldwide market. But we need to under-
stand that these alternatives need nurturing at least for some term
of years, to get them going and get them established here. That
needs to happen at the Federal level.

Senator DASCHLE. Does California have the capacity to create
this domestic ether-making capacity on its own or is it going to
take some Federal regulation as to imports or some other direct in-
volvement on the part of the Federal Government?

You mentioned Federal incentives. Maybe you could clarify a lit-
tle bit what kind of Federal incentives would be the most helpful.

Lt. Gov. MCCARTHY. I think that any kind of tax incentive that
understands that this is going to produce enormous jobs in this
country that will return its own revenues and more would be ap-
propriate. I do not know the exact form that should take.

Senator, you have an attractive option that you have introduced
that will be negotiated in the Senate and the House. But I think
something of that kind, to give a clear spur to people just waiting
out there to get into this industry, would get this off the ground.

Then the States must accept some corollary responsibilities as
well in the areas that I mentioned. California, unfortunately, is not
in a position right now to give further tax incentives. We just gave
the best part of $1 billion in tax incentives as I outlined to you in
my statement.

Unfortunately three-plus years of a bitter recession have reduced
revenues coming into the State for a whole number of convergent
reasons.

Senator DASCHLE. You have had a chance to look at S. 465, I as-
sume, legislation providing new tax treatment for certain alter-
native fuels. If you can share your views with regard to that tax
treatment, it would be very helpful, in writing or at some point in
the future.



[The information appears in the appendix.]
Senator DASCHLE. Obviously, one concern we have is the degree

to which cheap imports undermine your ability to create that ether
market. How would that affect California? If we had a significant
level of cheap imports coming in, would you then be unable to cre-
ate the ether market that you have described with the construction
of these facilities?

Lt. Gov. MCCARTHY. I do not think there is any doubt about it,
Mr. Chairman. We would simply be creating a new foreign depend-
ency if we have to worry about importing oxygenates when we are
quite technically capable of producing them ourselves. I think we
would be exporting a lot of dollars to pay the cost of this; and the
other side of the coin is, we would be missing the opportunity to
create a number of high-skill, high-wage jobs in our economy that
we have been losing, and other States have been losing, because of
defense cutbacks and a number of other reasons.

Senator DASCHLE. So, not only would we be dependent upon for-
eign sources, we would virtually be eliminating the prospect of job
growth with the flood of cheap imports?

Lt. Gov. MCCARTHY. That is correct, sir. We have done that in
other sectors of the economy. We should not let it happen anymore.
This would be a good one where we are in a position today to stop
it from happening.

Senator DASCHLE. Well, Governor, thank you very much for your
comments.

We are accompanied, as you can see, by my very close personal
friend and colleague, Jay Rockefeller; and I would ask Senator
Rockefeller for any questions or comments that he would like to
make at this time.

Senator ROCKEFELLER. Thank you, Mr. Chairman, very much. I
would point out that you and I have worked together on this issue
over the years and we have, in a sense, competing or different in-
terests but we have kind of agreed that we are going to go at those
in the so-called level playing field approach, which we each inter-
pret as we best can.

I am very happy that you are having this hearing because of that
fact, and the Clean Air Act and all the affects on-I want to say
Leo, but I am not allowed to-a good friend of mine for many,
many years.

I think the Energy Act of 1992 creates enormous opportunities,
obviously for MTBE, ETBE, ethanol, methanol and all the rest of
it.

Governor, I have worked for a long time with-well, particularly
Chuck Imbrecht, but others in California, in fact on the Alternative
Fuels Council, which was set up by the Alternative Fuels Act,
which we finally got passed in 1988. He and I were both on that.

He, of course, is very high in my book. He has been-and he has
testified on the importance of alternative fuels. He has been a
strong supporter of what I just mentioned with Senator Daschle
about so-called level playing field approach to different fuels.

Does that remain the case in California, that you are taking ad-
vantage of any and all opportunities?

Lt. Gov. MCCARTHY. Oh, sure. I would say anything that can
produce high-wage, high-skilled jobs in California, be competitively



priced and prevent us from such heavy dependency on foreign
sources, California business people would be supportive of.

Senator ROCKEFELLER. Chuck in his enormous service -in fact,
he was really co-chair of this Alternative Fuels Advisory Council-
talked a lot about, obviously, alternative fuels and was very high
on the possibilities of methanol. Today one of the ethers that we
are focusing on is MTBE which is produced, of course, with meth-
anol.

Can you tell me the relationship between today's market for
MTBE and the future markets for methanol, to the extent that you
can?

Lt. Gov. MCCARTHY. Well, in California we would have to rely
upon both. Our ethanol sources might provide up to 50 percent of
our needs. So we would have to rely on other kinds of oxygerates
as well.

Senator ROCKEFELLER. Okay. Would it be fair then to say that
you depend upon both?

Lt. Gov. MCCARTHY. Yes.
Senator ROCKEFELLER. And who knows in the future, hopefully

you will also be depending upon electric vehicles and a lot of other
things, that in your judgment as Lieutenant Governor it is in the
interests of alternative fuels to have a public policy playing field,
which is level as between the various alternative fuels, that one
should not be favored as opposed to another, that they all should
be given their chance to compete in the marketplace?

Lt. Gov. MCCARTHY. Yes, I would say that.
Senator ROCKEFELLER. I am not trying to trick you.
Lt. Gov. MCCARTHY. No, Senator, I have known you too long. I

know you would never try to trick me. You are very straight-
forward.

Senator ROCKEFELLER. Yes.
Lt. Gov. MCCARTHY. No, I would say that. You know, obviously

the business community-from the public policy point of view, we
are going to look for, among the alternatives, those things that can
help us create jobs in California, since we are losing so many jobs,
what we loosely describe as high-skill, high-wage, middle-class jobs.
We are losing so many.

So we have to find ways to replace them. Now, whichever of
those alternatives helps us from the public policy point of view cre-
ate the maximum number of jobs, that is what I personally would
tend to favor. The business community, of course, is going to look
for what is price competitive in creating domestic operations to try
to develop the competing oxygenates.

Senator ROCKEFELLER. So the concept of a level playing field
within public policy is amenable to you? There is no reason why
it would not be?

Lt. Gov. MCCARTHY. Senator, I would not be an elected official
that would not favor a level playing field.

Senator ROCKEFELLER. That sounds pretty good. I appreciate it,
Governor; and I am really glad to see you again.

Lt. Gov. MCCARTHY. Thank you very much.
Senator ROCKEFELLER. Thank you, Mr. Chairman.
Senator DASCHLE. Thank you, Jay.
Governor, thank you very much for your answers.
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Lt. Gov. MCCARTHY. Thank you, Mr. Chairman.
Senator DASCHLE. And for a very strong statement. We appre-

ciate your being here this afternoon.
Lt. Gov. MCCARTHY. Thank you both.
[The prepared statement of Governor McCarthy appears in the

appendix.]
Senator DASCHLE. Our colleague, Senator Kerrey, has arrived,

and we are pleased he has. In the early 1980s, I can recall watch-
ing Nebraska with great interest and admiration as they began to
develop perhaps the most aggressive ethanol market in the coun-
try.

That did not happen coincidentally. It happened because they
had strong State leadership. Senator Kerrey at that time was the
Governor of the State, and so it comes as no surprise to us that
he has now become a very active and articulate advocate of alter-
native fuels, and ethanol in particular.

We are delighted he could be with us this afternoon. We will take
your testimony at this time, Senator Kerrey.

STATEMENT OF HON. J. ROBERT KERREY, A U.S. SENATOR
FROM NEBRASKA

Senator KERREY. Thank you, Mr. Chairman, Senator Rockefeller.
I am here to testify in favor of a piece of legislation, S. 465, that
I think unquestionably does level the playing field and that I hope
this committee reports it out and we have a chance to enact it. Be-
cause I believe it is a proposal that will create the very incentives,
Mr. Chairman, you were asking the Governor earlier about for
American business and American investors; and it will produce a
win and it will unquestionably generate American jobs.

A win in that it will unquestionably improve the quality of our
air and perhaps provide a breakout opportunity as a result of the
problems we are currently having over oxygenated fuels with the
Environmental Protection Agency.

It is a win as well for American farmers who- will be provided an
additional market and a stimulus for prices and a win finally for
American taxpayers because the American farm program will be
less costly. So my sincere hope in an era when almost all of us go
home from here and our people say what are we going to do to cre-
ate jobs. How do we get the American economy going? Whether
your unemployment is 3 percent or 9 percent, their desire for jobs
and the insecurity about employment today is very great.

It just seems to me, Mr. Chairman, I understand the competing
interests here. But I hope, and sincerely hope, that we are able to
resolve whatever level playing field requirements are needed in
order to get this piece of legislation out, acted upon and signed by
the President this year.

I would like to thank you for your giving me the opportunity to
appear before the Subcommittee and to testify in particular about
the benefits of ethyl tertiary butyl ether and to brush up on my or-
ganic chemistry. Nebraska is a very large corn producing State. We
have been very much involved in the production of ethanol for
years. We have done an awful lot of research at the University of
Nebraska, Lincoln on ETBE and we understand that the continued



widespread production of ETBE will have a very positive effect on
the economy of our State.

The broader issue though, Mr. Chairman, is that the positive ef-
fects of ethyl-based fuels are not limited to those midwestern
States were corn is grown. The use of these fuels will make for a
cleaner environment, less dependence on foreign oil, and less need
for government farm support.

There are three reasons, Mr. Chairman, by ETBE is environ-
mentally preferable to other traditional fuels, including methyl ter-
tiary butyl ether or MTBE. The first is the additive's higher octane
level, which reduces the amount of toxic chemicals in the fuel,
thereby allowing it to burn cleaner and reduce harmful emissions.
Second, when ETBE is blended with gasoline it actually lowers the
evaporation rate and reduces ozone problems associated with a
higher Reid Vapor Pressure, which is the issue that we are facing
with ethanol.

Third, ETBE is a renewable energy source, which reduces the
output of carbon dioxide and reverses damaging global warming
trends.

Mr. Chairman, another positive attribute of ETBE is that it can
be produced domestically, thereby improving the U.S. economy and
reducing America's dependence on foreign energy sources. Cur-
rently, the domestic production of oil is at its lowest level in 30
years. Exploration efforts have decreased as well.

The United States presently imports about 50 percent of its oil,
a figure that is expected to grow to almost 60 percent by the year
2000.

Mr. Chairman, I believe strongly that we cannot address this
problem simply by opening up environmentally sensitive areas,
such as the Arctic National Wildlife Refuge. For the sake of our
economic and our energy security, we must continue to develop al-
ternative fuel sources that are domestically produced and easily re-
newable.

In Nebraska alone, Mr. Chairman, there are two ethanol plants
in operation, one nearing completion, and two more that are under
construction. There are nearly 25 nationwide. At the Nebraska
plants, 10 percent of my State's entire annual average corn crop,
or 100 million bushels a year are converted into 240 million gallons
of ethanol-one-fifth of the U.S. total.

The production of ethanol also produces jobs. And it is estimated
by USDA that U.S. production would create 28,000 to 108,000 new
jobs by the year 2000.

Finally, Mr. Chairman, the U.S. Department of Agriculture esti-
mates that ethanol production currently raises the price of corn by
about 15 cents a bushel, and is expected to raise the price even
more by the year 2000. Not only, as I said earlier, would this give
vital financial help to our Nation's farmers, but it will also help to
reduce the Federal farm outlays.

Each one cent increase in the price of corn saves the taxpayers
$55 million in lower corn program costs. Thus, the current benefits
of ethanol production saves about $825 million in annual USDA ex-
penditures.

Given these facts, Mr. Chairman, it seems that the expanded
production of ETBE is just smart fiscal policy. In closing, again, I



want to thank you for giving me the opportunity to appear before
the Subcommittee. I firmly believe that ethanol and ETBE are via-
ble keys toward an energy future that just simply cannot be ig-
nored.

They provide a clean, secure and fiscally responsible energy
source, while also supporting an important part of our domestic
economy. I appreciate very much your introducing this piece of leg-
islation. Again, as I said, I sincerely hope that the committee is
able to report this out and we are able to take action on it and get
it signed into law so we can begin to develop American jobs.

There is no other conflict that we are currently having with
oxygenated fuels. It would not only promote a cleaner environment,
but put more dollars in the pockets of American farmers and re-
quire less expenditures on the part of American taxpayers.

Senator DASCHLE. Bob, thank you for an excellent statement. I
appreciate very much your calling attention to many of the
strengths of ethanol and ETBE, as you have.

You and I have attempted in the Agriculture Committee to come
up with ways in which to reduce Federal commitments through
subsidization of farm programs.

We have been under extraordinary pressure to reduce expendi-
tures year after year. Again this year with the Budget Reconcili-
ation Act we were required to reduce substantially the amount of
Federal dollars spent on subsidies to farmers. For that reason, I
think the General Accounting Office report of a couple of years ago,
which showed what a significant savings investment in ethanol can
mean for agriculture, is critical. It showed that in actual dollar
terms we can reduce subsidization and increase the ability of farm-
ers to earn income on the market, rather than through subsidiza-
tion.

But you say you have had experience in Nebraska in that regard,
both as Governor and as Senator you have seen the effect of your
ethanol plants in the marketplace at the local level?

Senator KERREY. Absolutely. I mean, the local farmers that have
the opportunity to move their product directly to some processor,
whether it is ethanol or a cereal manufacturer, typically enjoy
higher prices as a consequence.

In the Nation as a whole, higher prices clearly are a consequelice
of increased consumption of any of our feed grain stocks. The
USDA now has to report as a result of a 1990 Farm Bill now has
to report their estimates of the cost of the farm program. The num-
ber one thing that Correlates with the cost of the farm program is
the amount of inventory that is held by CCC-the Commodity
Credit Corporation-who maintains that inventory on behalf of
both producers and consumers.

The lower that inventory, the higher the domestic price for corn
or other feedstocks. What ethanol production does or ETBE produc-
tion does, it gives us another market and locally it unquestionably
increases the price. But nationally it does as well. And as I said,
it reduces the cost to the taxpayer.

I would say something else, Mr. Chairman, that I know you un-
derstand very well because I have heard you talk about it at length
and very eloquently. These, all farm jobs that typically are devel-



oped as a consequence of these processing efforts are also ex-
tremely important today for the average family farm operation.

Senator DASCHLE. Let me ask you one last question before I turn
the microphone over to Senator Rockefeller. Someone not long ago
came up to me and argued that our concern for dependence upon
foreign sources of fuel is really overstated, exaggerated. That it
really is not a very significant concern and ought not be a major
determinant in the creation of U.S. energy policy.

To what degree do you agree or disagree with that assertion?
Senator KERREY. I disagree with it strongly. Certainly, it is good

news any time we have strength in the domestic market. It means
our economy is strong and we have got an appetite and we have
the capacity to pay. It means we have got a growing economy and
we ought to be proud of that.

But when our trade accounts are in deficits, it means that some-
body is selling us more than we are selling them. Our ability to be
able to sell into foreign markets is clearly an advantage every time
we talk about what we need to do to grow jobs here in America.

We understand that the more we sell, the more we employ peo-
ple. The same is true in reverse. When somebody else sells to us,
the more they influence -people. I am prepared to keep the playing
field as level as possible so that we have as much opportunity to
compete, Mr. Chairman. But it is clear to -me in the area of energy
that our reliance upon in particular foreign oil, not only creates a
situation where we are exporting jobs, but also, Mr. Chairman, it
creates a situation where we are heavily dependent upon one of the
four economic necessities.

Our dependence upon someone else to provide our energy is not
only, I think, bad economics, but I think strategically it is a mis-
take.

Senator DASCHLE. Just to take that one step further, in formulat-
ing tax policy in this area, to what degree do you think we ought
to consider job creating potential, environmental consequences and
the creation of a domestic energy source, as opposed to simply ex-
amining the price competitiveness of various products?

Senator KERREY. Well, I think we should weigh it heavily. I
mean, all of us that were involved with the debate around the Per-
sian Gulf War remember very clearly that though there were other
interests in the area, the dominant interest in the area was our de-
pendence upon oil in Saudi Arabia.

We were all encouraged about the increased stability that is like-
ly to come as a consequence of the apparent agreement between
the Palestinians and the State of Israel, the handshake ceremony
between Yassir Arafat and Prime Minister Rabin was very moving.
We have a very high probability of more stability in that area.

Mr. Chairman, as you know, we spent a great deal of money, a
great deal of taxpayer money, since the Peace Accord at Camp
David in 1979, we spent a lot of taxpayer money trying to maintain
stability in that region. Our dominant concern in that region eco-
nomically is the oil that we get out of that region.

So it seems to me, Mr. Chairman, not only are there jobs at
stake, but we have significant strategic considerations. The more
we rely upon our own abilities, this, it seems to me, is a case
where-we grow the product, we have it available, we have the
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technology to convert it into fuel, we have resolved the problems
that we have had as a result of developing this ether over
oxygenated fuels.

We now have a win/win/win proposition. I just feel very strongly,
Mr. Chairman, that though I understand the need to be concerned
about methanol and keeping the playing field level, that here we
have a situation where scientific, economic and strategic evidence
is overwhelmingly in favor of making the tax law changes that you
have in S. 465.

Senator DASCHLE. Thank you very much, Bob.
Senator Rockefeller?
Senator ROCKEFELLER. Thank you, Mr. Chairman.
I am always delighted to see Senator Kerrey in whatever subject

might be under discussion. He is always masterful and articulate
and a very good friend.

The point really of my being here at the hearing, Senator Kerrey,
is not to disagree with ETBE or ethanol, because I do not. Tom and
I made that agreement long ago. But to make sure that public pol-
icy is neutral as between the two. And that one does not get an
artificial boost as per the other, unless, you know, there is some
kind of an extenuating circumstance which would then need to be
reflected on by the Finance Committee and the Senate and the
Congress as a whole.

So I do not really have a question to ask you. Your State is in-
volved in ethanol and ought to be. That is a major contribution to
the country. What I just want you to keep in mind is that there
is also another subject called methanol, which is of interest to a dif-
ferent part of the country.

Both of these are important for the future. Both of them will re-
duce our dependence upon foreign oil. The way we set public policy
towards them, including tax policy and including subsidies, is a
matter of legitimate concern for those who talk about a level play-
ing field. So that is sort of the reason that I am here. I am always
proud to be with you.

Senator KERREY. Thank you, Senator.
The one thing, for those of us who have been involved with etha-

nol, particularly with the oxygenated and reformulated fuels pro-
gram that Senator Daschle was so instrumental in making a part
of the Clean Air Act, it has been very frustrating because the sci-
entific evaluation of ethanol has made it difficult for us to give
what we thought was the intent of the Clean Air Act carried out.

There is some legitimacy to the scientific evaluation. I am willing
to allow, you know, whatever scientific evaluation as long as it is
done in an open process and you have a chance to get a second
opinion on these things done.

But what we have with ETBE is a remarkable technological de-
velopment that allows us, as I said, to overcome the problems we
have been facing with ethanol. It is a tremendous economic fact, a
rather exciting economic fact, when you look at the potential this
has to reinforce what approximately 600,000 full-time small manu-
facturers in the United States of America called farmers are doing.

Growing a renewable product that could be converted, a conver-
sion that would add jobs, the distribution of these jobs is extremely
important for us, and I appreciate very much your making certain



that methanol is considered on a level playing field as well and I
am perfectly willing to do that. I certainly do not want to tip the
playing field against methanol or for ethanol.

But we have a very exciting technological advance with this par-
ticular ether. One that seems to me to satisfy the demand that is
coming from the American people for clean air, for lower taxes, for
higher farm prices and for more jobs.

Senator DASCHLE. You get the Hillary Clinton award for your an-
swers in dealing with adversaries. [Laughter.]

Senator KERREY. Thank you.
Senator ROCKEFELLER. That is a very high award.
Senator DASCHLE. It certainly is.
Senator KERREY. Thank you.
Senator DASCHLE. Thank you.
[The prepared statement of Senator Kerrey appears in the ap-

pendix.]
Senator DASCHLE. We have a panel next, comprised of four indi-

vidlals. Roger Conway is the Director of the Energy Office at the
Department of Agriculture and has much to do with energy policy
articulated from that Department; David Gushee, is a senior spe-
cialist in the Environmental Policy Branch of the Congressional Re-
search Service; William Piel, is the manager of business develop-
ment for oxygenated fuels at ARCO Chemical Co.; and Raymond
Lewis, is the president of the American Methanol Institute.

If those four people could come to the witness table at this time,
we will take your testimony.

Gentlemen, we are pleased you could be with us. I do not think
I mentioned John McClelland, who is also with us, and is an Agri-
culture Economist from the Department. We are pleased he could
be here, too.

Why don't we begin on my left with Dr. Conway, and we will go
from left to right. Let me just emphasize to all of you that your en-
tire statement will be made a part of the record. if you choose to
summarize, you are welcome to do so. We will make sure that your
written statement in its entirety is represented in the record.

Dr. Conway?

STATEMENT OF ROGER CONWAY, PH.D., DIRECTOR, ENERGY
OFFICE, U.S. DEPARTMENT OF AGRICULTURE, WASHING-
TON, DC, ACCOMPANIED BY DR. JOHN McCLELLAND, ECONO-
MIST, U.S. DEPARTMENT OF AGRICULTURE
Dr. CONWAY. Thank you, sir. Mr. Chairman and members of the

Subcommittee, we appreciate the opportunity to appear here today
to discuss the Department's activities regarding the Federal refor-
mulated gasoline program, renewable oxygenates, and the role
ETBE might play in that program. My brief remarks will highlight
the Department's role in the regulatory process.

USDA was actively involved in discussions that led to the refor-
mulated gasoline regulatory proposal that allowed ethanol and
other renewable oxygenates to participate in the reformulated gaso-
line program by relaxing volatility standards for fuels blended with
renewable oxygenate and increasing volatility standards for all
other fuels. The outline of that proposal was announced October 1,



1992, and the proposed regulation was published in the Federal
Register on February 28, 1993.

The proposal-called for providing reformulated fuels blended with
ethanol and other renewable oxygenates, such as ETBE, up to a 30
percent market share in northern ozone nonattainment areas.
Similar, but more restrictive provisions were granted for some
southern ozone nonattainment areas.

The Environmental Protection Agency held public hearings on
the February 28 proposal on April 14 and 15 this year. Many of
those testifying at that hearing stated their opposition to the pro-
posed rule because they saw it as unworkable and unenforceable.

USDA supported the concept of a renewable oxygenate program
in the reformulated gasoline regulation because we believe that
such a program would provide ethanol, ETBE, and other renewable
oxygenates increased opportunities in this highly regulated market.
The Secretary believes that enhancing the use of renewable
oxygenates would provide broad benefits for the U.S. agricultural
sector. The expanded use of renewable oxygenates would boost the
demand for corn and other domestic resources, expand employment
opportunities in rural America, as Senator Kerrey noted, and im-
prove U.S. energy security.

We have estimated that an effective renewable oxygenate pro-
gram as part of the reformulated gasoline regulation could increase
ethanol production and use up to 2 billion gallons annually by the
year 2000. Such use could expand employment opportunities by an
estimated 28,000 jobs, 10,000 of which would be direct and indirect
jobs in the ethanol processing industry.

Increased demand for ethanol as a fuel additive or an ether feed-
stock would provide incentives for new technological developments
in ethanol processing. USDA estimates that near-term techno-
logical improvements could reduce the costs of ethanol production
by 5 to 7 cents per gallon. In the longer term, technological innova-
tions could save as much as 15 cents per gallon over current costs.

These benefits are some of the reasons why Secretary Espy sup-
ports a renewable oxygenate program. In his comments to EPA, the
Secretary proposed a system of tradable credits to provide im-
proved market opportunities for renewable oxygenates.

All gasoline sold in a reformulated gasoline market area would
be required to meet the performance standards specified in the reg-
ulation. Refiners or blenders who wish to use renewable oxygenates
would earn credits. Refiners and blenders who do not wish to use
renewable oxygenates in their reformulated fuels would be required
to meet stricter performance standards or to purchase credits as a
means of fulfilling their participation requirements.

I should add, however, that the views expressed here are those
of the Department and do not necessarily reflect a final administra-
tion position. Final regulatory authority for the reformulated gas
program rests with EPA. EPA is currently reviewing comments, in-
cluding the Secretary's proposal. The deadline for publication of the
final rule is December 15, 1993.

Mr. Chairman, that concludes my prepared remarks. I will be
happy to answer any questions you or any members of the Sub-
committee have at this time.

Senator DASCHLE. Thank you very much, Dr. Conway.



[The prepared statement of Dr. Conway appears in the appen-
dix.]

Senator DASCHLE. Dr. McClelland, I understand you are here to
answer questions.

Dr. MCCLELLAND. Yes, sir.
Senator DASCHLE. Mr. Lewis?

STATEMENT OF RAYMOND A. LEWIS, PRESIDENT, AMERICAN
METHANOL INSTITUTE, WASHINGTON, DC

Mr. LEWIS. On behalf of the American Methanol Institute, the
National Trade Association for the U.S. Methanol Industry, I am
pleased to appear to present testimony on the energy security and
environmental benefits of methanol and methanol fuel additives.

AMI commends the chairman and this subcommittee for taking
the important steps of holding today's hearings and subsequent
hearings to examine the tax treatment of gasoline additives and al-
ternative motor fuels. They are greatly in need of legislative reex-
amination.

The taxation of motor fuels has developed in a piecemeal manner
resulting in wide and unfair disparities in tax treatment between
similar products. This pattern is highly prejudicial to methanol and
MTBE as shown in exhibit 1 in AMI's testimony.

I look forward to addressing these issues in upcoming hearings
of the Subcommittee. With this background in mind, I am pleased
to address the more limited topic of today's hearing. Methanol is
a clear liquid produced in the United States from abundant sup-
plies of domestic natural gas. Production of methanol is remarkably
efficient and environmentally clean.

It can be produced cleanly from a broad range of other domestic
resources ranging from biomass to coal. Promising technology is
being developed, for example, to produce methanol very cleanly as
part of the steel-making process which will provide major employ-
ment, environmental and energy benefits for the nation and will
greatly enhance the competitiveness of the U.S. steel industry.

Potential progress has also been demonstrated to produce meth-
anol from a variety of domestic, renewable and recycled products.
Methanol and its derivatives can be added to gasoline and produce
a' fuel that is both clean burning and high in octane. Methanol con-
tains 50 percent oxygen by weight, a property that gives it enor-
mous environmental and performance benefits in blending with
gasoline.

While methanol has been approved for blending directly with
gasoline, our industry has not sought any environmentally damag-
ing waiver that would improve the economics of that blending.
Rather, these benefits have been achieved by blending methanO
ethers with gasoline. This retains the benefits of methanol while
providing a low volatility to blend stock that can be transported ef-
ficiently through normal gasoline pipelines.

The most common ethers today have been MTBE and TAME.
MTBE has been providing benefits as gasoline additives since 1979.
Last year approximately 2 billion gallons of MTBE were blended
into gasoline. More than one-third of the methanol currently mar-
ketedin the United States is used to manufacture MTBE and other
methanol fuel products.



The market for alcohol gasoline additives consists of methanol
ethers and direct ethanol gasoline blends today. Ethanol currently
accounts for well over half of the total alcohol market, with sales
this last year of some 1.1 billion gallons of ethanol compared to ap-
proximately 700 million gallons of methanol.

Eethanol is most often blended directly into gasoline in volumes
up to 10 percent. But the ability to produce ETBE in existing
MTBE plants has been well demonstrated, as you will hear later
today. Methanol and its derivative fuel additives are important do-
mestic industries that provides major energy security benefits.

It is important to recognize that both methanol and MTBE are
major domestic products. In California there is currently some 216
million gallons a year of MTBE either operating or under construc-
tion today. Domestic methanol production is a reality today provid-
ing real jobs. Domestic methanol production must be protected or
at least allowed to compete fairly.

Methanol plants built in the United States were built with the
anticipation of being able to compete in the oxygenate and neat
fuels market. The domestic methanol industry has expanded rap-
idly and is providing the largest alternative market for domestic
natural gas today. We estimate that by 1995 methanol products
will provide a market for some 500 billion cubic feet of domestic
natural gas to both MTBE and methanol.

This is the best opportunity available to implement the Clinton
Administration goal of displacing imported petroleum with domes-
tic natural gas derived products. Currently, some 75 percent of the
methanol consumed in the United States is produced domestically
with another 16 percent coming from Canada.

Only about 4 percent is produced in remote parts of the world.
MTBE is similarly domestic in origin. Major domestic producers in-
clude well-known companies like Enron, Beaumont Methanol,
Methanex, Valero, Lyondell, Ashland, Global, ARCO Chemical,
Texaco Chemical, Texas Petrochemical, Bellevue Environmental
Fuels and Amoco, all well-known names that are operating and
providing jobs in the United States.

Methanol provides real energy security benefits to the nation.
Because it uses no petroleum in its production, methanol provides
a powerful means to displace imported oil. In addition, by reacting
methanol with highly volatile butanes, otherwise forced out of gaso-
line by environmental regulations, the natural gas replacement for
imported crude oil is leveraged three-fold.

This pattern of strong domestic production will continue if the
Tax Code and public policies permit the methanol industry to com-
pete fairly and implement plans to increase domestic production.

However, these plans are dependent upon a balanced tax policy
that does not undermine the ability of the industry to compete.
AMI welcomes the opportunity at the next hearing of the Sub-
committee to present our views on the tax policies that would per-
mit the nation to continue to enjoy the energy security benefit of
clean fuel methanol products.

Methanol and its derivatives provide major environmental bene-
fits by making cleaner gasoline economically attractive. They are
effective in attacking all three of the major air pollution problems
in the Clean Air Act-carbon monoxide, ozone, and air toxics-at-



tracting the support of major environmental organizations and
State and local air pollution regulators who have encouraged addi-
tional states to opt in to the use of reformulated gasolines contain-
ing MTBE.

Adding methanol products to gasoline causes the fuel to burn
more efficiently and completely, decreasing emissions of carbon di-
oxide. Methanol fuel additives achieve this benefit without waivers
or other environmental rules that prevent harmful evaporation of
gasoline while providing a higher octane and better performing
fel.

Ozone is a primary health concern from urban smog. Methanol
products used as gasoline additives reduce smog forming VOC's
without increasing NOx and therefore are key components of any
strategy to reduce smog.

Even before the Clean Air Act required the use of oxygenated
fuels, methanol products were improving the effectiveness of un-
leaded gasoline. Moreover, methanol additives help refiners reduce
benzene-a known carcinogen-and other toxic hydrocarbons in
gasoline.

Methanol additives are also safe while producing energy security
and environmental benefits. I am pleased to report the positive in-
formation to this Subcommittee on the safety of the principle clean
air methanol derivative in use today, MTBE. It is the only fuel-ad-
ditive ether to have undergone rigorous and extensive testing.

Prior to the EPA oxygenated gasoline program in the winter of
1992-93, MTBE has been subjected to rigorous testing. This pro-
gram involved 11 separate studies, including exposure at levels
thousands of times greater than experienced during refueling and
driving cars.

These studies and other 30 other studies going as far back as
1969 did not support any adverse health concerns. Additional tests
have recently been conducted and as expected are confirming the
safety of MTBE.

EPA has raised six-fold the reference concentration of MTBE
that can be inhaled without adverse health affects and an EPA offi-
cial has recently termed MTBE "a safe, effective, and relatively in-
expensive solution to making gasoline cleaner and safer."

Since 1979 over 100 billion gallons of gasoline containing MTBE
have been used in the United States. MTBE and other methanol
products will continue to make our environmental healthier and
safer by removing harmful CO, benzene and other pollutants from
our gasoline.

Methanol clean air products must be allowed to compete fairly.
Methanol and its derivative products have a major role to perform
in increasing America's energy security and achieving clean air. If
permitted to compete fairly, methanol can provide these benefits in
an efficient and cost-effective manner.

Under current law, however, methanol and its derivative prod-
ucts have faced grossly unfair competition from a highly subsidized
and protected ethanol industry. In addition, recent tax law changes
have disadvantaged all alternative fuels, including both methanol
and ethanol.

I look forward to the opportunity to present our position on these
significant policy issues at the Subcommittee's next hearing on this



subject. On behalf of the American Methanol Institute, I would like
to thank you for the opportunity to participate in these hearings.

Senator DASCHLE. Thank you, Mr. Lewis. •
[The prepared statement of Mr. Lewis appears in the appendix.]
Senator DASCHLE. Mr. Piel?

STATEMENT OF WILLIAM J. PIEL, MANAGER OF BUSINESS DE-
VELOPMENT FOR OXYGENATED FUELS, ARCO CHEMICAL
CO., NEWTOWN SQUARE, PA
Mr. PIEL. My name is William Piel, manager of business develop-

ment for oxygenated fuels in ARCO Chemical Co. As background,
ARCO Chemical Company has been involved in the commercial
product of alcohols for transportation fuels since 1969, and the pro-
duction of ethers derived from alcohols since 1979.

During that time period, almost all the oxygenates that we have
produced and sold into the transportation fuel markets has been
from non-petroleum energy sources. Besides the United States, we
also produce fuel oxygenates in Europe and have marketed our
oxygenates in all major transportation fuel markets in the world.

Though we do not produce methanol today, we have channeled
more methanol into transportation fuels through our products than
any other company and we will probably continue to do so through
the rest of the decade. In order for us to have grown to be the
world largest supplier of fuel oxygenates, we learned early in the
business to adapt our products to meet the ever changing require-
ments of the fuel markets.

Today I would like to share some of our experience with this
Subcommittee on the oxygenates such as ethanol, methyl tertiary
butyl ether and ethyl tertiary butyl ether (ETBE).

As you may already know, MTBE is made by combining meth-
anol with a very active hydrocarbon compound called isobutylene.
Methanol is generally made most economically from natural gas,
but can also be derived other carbon containing energy sources
such as petroleum, coal or biomass. The non-alcohol part of the
ether, known as isobutylene, is usually derived from either petro-
leum or from natural gas liquids such as butanes.

ARCO Chemical Co. happens to get most of its isobutylene from
butanes via a proprietary conversion process. However, we cur-
rently acquire all our methanol from the marketplace.

An alternative to using methanol for ethers is to combine ethanol
with the isobutylene to make ethyl tertiary butyl ether or ETBE.
This switch from methanol to ethanol is relatively easy in existing
ether units. As a demonstration of both the process and the prod-
uct, we made two separate, large commercial production runs of
ETBE near the beginning of this year which we then supplied to
our refinery customers.

The feedback from these customers is that the product performed
above expectations. A few other companies have also commercially
produced ETBE on a limited scale in both the United States and
in Europe. Again, this was done by switching existing MTBE ca-
pacity over to ETBE. We are also not aware of any operating prob-
lems associated with these other ETBE productions runs.

From a technical standpoint, ETBE has a number of advantages
over both MTBE and ethanol in gasoline. In addition to ETBE hav-



ing a slightly higher octane number than MTBE, its volatility or
vapor pressure in gasoline is much lower, approximately half that
of MTBE and one-quarter of that in ethanol gasoline.

These properties become more important to the oil refinery as en-
vironmentally friendlier gasolines require lower volatility and
cleaner sources of octane.

The value of a blending component in gasoline is mostly deter-
mined by its vapor pressure and its octane. Included in this part
of the written testimony is a short table that shows a simple com-
parison of the gasoline property changes associated with blending
each of the oxygenates into summary grade reformulated gasoline.

What the table illustrates is that ETBE provides the greatest
beneficial changes in gasoline octane and vapor pressure when
blended for 2 percent oxygen in gasoline.

ETBE's only disadvantage to MTBE and ethanol is its lower oxy-
gen content. This only becomes a significant factor when blending
gasoline for a high oxygen content such as in the Oxygenated Fuels
programs used in the winter time carbon monoxide non-attainment
areas. In this situation, MTBE or ethanol blending is usually at an
advantage to ETBE.

However, the lower oxygen content can actually work in ETBE's
favor when blending for reformulated gasoline, which must meet
many other conditions besides oxygen content. A lower oxygen con-
tent allows more volume of the oxygenate to be blended into gaso-
line. The volume associated with the oxygenates helps dilute many
of the environmentally less desirable components found in conven-
tional gasoline such as sulfur, benzene and high boiling aromatics.

An example of this beneficial dilution effect is observed when
blending 2 percent oxygen in reformulated gasoline. A refiner could
use either 5.7 volume percent ethanol, 11 volume percent MTBE or
approximately 13 volume percent ETBE.

In this simple example, ETBE provides more dilution benefit and
also more octane to the refiner's gasoline pooi because of its higher
volume contribution than either ethanol or MTBE. This translates
into more flexibility in producing reformulated gasoline and poten-
tially reduces the refineries' investment capital necessary for pro-
ducing reformulated gasoline. Under these conditions, ETBE is ex-
pected to have the highest value to the refinery industry.

Because of these potential additional benefits for manufacturing
reformulated gasoline, ARCO Chemical Co. had decided last year
to begin providing ETBE as an option for our current MTBE cus
tomers, and has been actively discussing the benefits of ETBE with
them. We have also been advertising the commercial availability of
ETBE in many of the industry journals. We would be disappointed
if the refining industry overlooked the ETBE option in the develop-
ment of their reformulation gasoline strategies and as a result end
up investing more capital than necessary in their refineries.

The use of oxygenates in gasoline also involve some less tangible
and less technical issues such as greenhouse gases and energy se-
curity. Reformulated gasoline generates about 2 to 3 percent less
carbon dioxide emissions-a greenhouse gas-than conventional
gasoline.

This is a result of reducing the gasoline's aromatic content by re-
placing their octane with that from the oxygenates. Though aro-



matics are a major source of octane in conventional gasoline, they
also happen to be the gasoline components with the highest indi-
vidual contribution of carbon dioxide emissions from vehicle tail-
pipes.

Using ETBE instead of MTBE or ethanol in reformulated gaso-
line will likely replace more aromatics, and therefore lead to even
lower carbon dioxide emissions associated with the use of the gaso-
line.

Separate from the effect of reducing aromatics is the beneficial
use of renewable carbon in the form of ethanol containing in the
ETBE. Since the carbon in ethanol is renewable, this will lead to
a further reduction in carbon dioxide emissions by reducing the
combustion of fossil fuels.

Depending on the energy efficiency of growing the corn and con-
verting to ethanol, blending ETBE at the 2 percent oxygen content
can potentially reduce carbon dioxide emissions by an additional 2
percent above that realized by reducing the aromatic contents of
the gasoline. These two effects combined can potentially reduce car-
bon dioxide emissions from the gasoline-based vehicle fleet by a
total of 4 to 5 percent.

Relative to energy security issues, oxygenates are generally made
from the non-petroleum energy sources. So their expanded use in
gasoline would generally displace some gasoline derived from im-
ported petroleum. As mentioned earlier, ETBE at 2 percent oxygen
in gasoline will require more volume and therefore, displace more
gasoline volume than either ethanol or MTBE.

Besides diversifying gasoline production away from petroleum,
another issue for energy security is domestic versus foreign sup-
plies for the non-petroleum energy. Methanol is a worldwide com-
modity and it is most economically made from natural gas located
near its source.

The next wave of MTBE capacity expansions are expected to be
mostly based on methanol and butanes as their energy raw mate-
rials. And much of this new MTBE capacity will likely be built out-
side the United States because of more favorable feedstock econom-
ics.

On the other hand, ethanol production for use in U.S. fuel is gen-
erally limited to domestic production because of the limitations on
government economic incentives for ethanol. As a result, offshore
MTBE units will not likely be able to make ETBE competitively be-
cause of inaccessibility to qualifying or economical ethanol. There-
fore, any new ether capacity in using ethanol will most likely have
to be built in the United States.

In summary, of the three oxygenates-ethanol, MTBE, and
ETBE-we would expect refiners to get the most benefit from
ETBE, particularly in regard to making reformulated gasoline. -It
is for this reason that we have been actively promoting the product
and educating our customers to the benefits of using ETBE.

From our decades of experience of developing and marketing fuel
oxygenates, we can say that one of the most environmentally bene-
ficial and cost effective ways for ethanol to go into gasoline is in
the form of an ether such as ETBE. Also, ETBE compared to other
oxygenates will likely provide some additional benefits relative to
greenhouse gases and energy security.



We appreciate the opportunity to share ARCO Chemical's experi-
ence on oxygenates with this committee. I realize much of this dis-
cussion is of technical issues that is sometimes difficult to explain
in simple terms. Therefore, I would be glad to address any ques-
tions that you may have.

Senator DASCHLE. Thank you very much, Mr. Piel, for an excel-
lent statement. I know the people in this room were very inter-
ested, and you did very well.

[The prepared statement of Mr. Piel appears in the appendix.]
Senator DASCHLE. Mr. Gushee?

STATEMENT OF DAVID E. GUSHEE, SENIOR SPECIALIST IN EN-
VIRONMENTAL POLICY, CONGRESSIONAL RESEARCH SERV-
ICE, LIBRARY OF CONGRESS, WASHINGTON, DC
Mr. GUSHEE. Thank you, Mr. Chairman. My name is David

Gushee. Until Monday I was a senior specialist at the CRS. I re-
signed that day to retire, but yesterday I signed a contract, so I am
still constrained to speak as a CRS analyst which is objectively
without partisan bias, as the Legislative Reorganization Act says.

Senator DASCHLE. Just for the record, can you share with the
committee whom you signed the contract with?

Mr. GUSHEE. The Congressional Research Service.
Senator DASCHLE. Oh, I see. You are on a consultant contract

now with the Congressional Research Service?
Mr. GUSHEE. Yes, sir. That is why I am still operating under

their rules.
Senator DASCHLE. I did not understand. Thank you. Does that

mean you will not be as forthcoming as you would have been other-
wise?

Mr. GUSHEE. Well, I could speak to that. Basically, when you
work in the CRS, you are beset with arguments on all sides and
you certainly see the merits on all sides. So it is kind of beneficial
many times not to have to take a position.

Senator DASCHLE. Well, we want you to take as many positions
as you can in what time you have available to you. But thank you
for coming.

Mr. GUSHEE. Thank you, sir.
My assignment is to review the Clean Air Act requirements, to

estimate the future demand as a result of these requirements, to
describe the place of ethers among the oxygenates, to identify the
properties which affect which oxygenates you choose, and to rate
the ethers as relative to those properties.

My conclusion is that that oxygenate that would win the lion's
share of the market if only performance and cost mattered, and
mainly MTBE, may not win because of sociopolitical variables of
equal weight, but not necessarily objective, if you see what I mean
by that. The issue remains in doubt because those values are still
in conflict.

The oxygenate demand that we estimate will be somewhere be-
tween 4 and 8 billion gallons per year, probably closer to 4 in 1995
and growing toward 8 later in the decade. If you assume that those
are the numbers, that means that something like 35 to 75 billion
gallons of gasoline will be involved.



The potential sources of oxygen for oxygenated gasoline include
alcohol, such as methanol, ethanol and higher alcohols; and ethers,
such as MTBE, ETBE, TAME, tertiary amyl ethyl ether and there
is one called Diisopropyl ether that has been put on the table, but
so far as I know there are not commercial plans for it.

At this time MTBE and ethanol provide the lion's share of the
oxygen. There are many factors boiling on the selection of which
oxygenate or mixture to use. The primary technical ones are com-
patibility, cost, availability, lending volatility, lending octane, and
oxygen content.

With respect to compatibility, alcohols have some compatibility
roblems. Primarily, their tendency to absorb water. Volatility is a
ey area of what we have been talking about and the lower the vol-

atility,- the less fuel is evaporated. The less that is evaporated, the
less ozone is formed. And EPA is requiring lower and lower
volatilities as they move forward on the requirements to reduce
from the baseline levels.

Methanol's blending RVP is so high that it is disqualified as an
oxygenate except in some blends not currently being used. Ethanol
has a blending RVP of 19Lpsi, which means that significant efforts
are required in mixing a&M matching refinery streams in order to
meet the volatility limits. The difficulty is greater as the target
RVP goes down.

MTBE has a blending volatility of about 8 psi. This makes it con-
venient with respect to meeting the volatility specification for
northern tier cities, which is about the same level, 8 psi. ETBE,
TAME, and TAEE have blending volatilities of about 4 psi, give or
take one.

Whether this is an advantage in measuring gasoline for northern
cities will depend on the specifics of the refinery in question, since
volatility can be affected by the relative proportions of a number
of different refinery blendstocks, and the issue is one of aggregate
system cost.

For southern cities, the lower RVP limit removes some of the
blending flexibility, thus reducing MTBE's relative advantage com-
pared to ETBE and TAME or TAEE.

All of the oxygenates have blending octane values higher than
the base blendstocks from which gasoline is made. Thus, they are
all octane enhancers. ETBE and TAME have slightly higher blend-
ing octanes than MTBE. The differences are not great, but in some
cases, particularly when octane is short, can be the swing factor.

There is also a dilution factor which Mr. Piel has just described.
This factor can play a role when benzene content of the gasoline
produced by mixing various refinery streams is very close to the
upper limit and could be brought within specifications by an ether
with a larger dilution ratio, thus avoiding extra changes in the re-
finery.

Cost is the last factor that I am describing here. Ether cost de-
pends on the cost of the alcohol, the cost of the olefin, and process-
ing cost. ETBE and MTBE use isobutylene as the olefin, the alco-
hols being ethanol and methanol respectively. The isobutylene cost
is common to both; it costs slightly more (a penny or two per gal-
lon) to make ETBE compared to MTBE. Ethanol is priced around
71 cents per gallon, after subsidy. Methanol is priced at about 45



cents per gallon (both sell for less or more from time to time be-
cause of temporary market conditions).

Thus, ETBE will cost net to the blender some 10 to 15 cents per
gallon more than MTBE. TAME will cost a little bit more than
MTBE, because the C5 olefins from which they are made is slightly
more expensive than isobutylene. And TAEE will be to TAME as
ETBE is -W MTBE in relative cost.

According to a recent CRS estimate, the volatility, octane and di-
lution advantages of ETBE will be of real value in making RFG for
summertime use in southern tier cities and in California and will
probably result in significant volumes of ETBE, probably in com-
bination with MTBE, in the gasoline going to those markets. In
northern tier cities, these values will not be of enough value to
close the price gap if the relative alcohol prices do not change.

My conclusion is, when the Clean Air Act Amendments were
passed in 1990, it was generally perceived by the petroleum indus-
try and most other observers that the market for oxygenates would
skyrocket into the billions of gallons per year, that ethanol and the
ethers would share the winter oxygenate market, and that MTBE
would capture most of the RFG market in the early years. Other
oxygenates, probably ethers, would be developed and capture some
of these markets as the years went by.

As the reformulated gasoline era draws nearer, the future for
MTBE appears to be much less certain. Of all the various driving
forces making it certain, only one-the apparent trend toward
lower volatilities-is primarily a technical issue. The others are so-
ciopolitical.

Thank you, Mr. Chairman.
Senator DASCHLE. Thank you very much, Mr. Gushee.
[The prepared statement of Mr. Gushee appears in the appen-

dix.]
Senator DASCHLE. We thank all of you for your excellent state-

ments and the contribution you have made to this hearing today.
I want to ask Senator Rockefeller to offer whatever comments or

questions he has at this time. But let me just ask one question
prior to the time I turn it over to Senator Rockefeller.

We talked about our real desire to create that level playing field.
Senator Rockefeller and I are generally desirous of maintaining
that kind of a level playing field. The tax provisions relating to al-
ternative fuels will be the subject of a second hearing, but it has
so much a part to play in determining how level the playing field
is.

Currently the tax provisions are written so as to be neutral with
regard to methanol and ethanol, but not neutral with regard to re-
newable or nonrenewable. That is, the tax exemption and the tax
credit treat both methanol and MTBE and ETBE the same with re-
gard to renewability.

If it is renewable, it is entitled to the same tax credit or the same
tax exemption. To what degree could the panel provide me with
their judgment as to the fairness of a level playing field which
treats both fuels the same as long as they are renewable?

Mr. PIEL. Senator, let me give a shot at that. We are considering
looking at the renewable sources and the incentives given to renew-



able alcohols. The credits are there for biomass based methanol as
much as they are there for biomass ethanol.

Right now the economics for that look attractive, given the tech-
nology that are available for converting biomass to methanol. I am
sure that in the near future there will be many people taking ad-
vantage of existing credits for producing biomass methanol for use
in fuel, such as MTBE.

Senator DASCHLE. So in your view, Mr. Piel, the requirement
that in order to be eligible for either, the exemption or the credit,
that the fuel be renewable is a legitimate way to ensure that both
fuels are treated the same?

Mr. PIEL. Right. Given the incentive, there is equal incentive to
produce biomass methanol on paper, given what the government
says that are in place today to produce biomass methanol, as much
as biomass ethanol. In fact, the economics might be even slightly
more favorable if you are just looking at straight economics and
making the ethers from ETBE versus MTBE.

Senator DASCHLE. I think that is such an important point as we
begin the discussion and our questions, because I think in some cir-
cles there is a perception that the credit or the exemption somehow
is an ethanol exemption or an ethanol credit, when it is a renew-
able exemption or credit, available to both kinds of fuel, so long as
they are renewable.

So I just emphasize that and ask for any additional comment
from our panel before I ask Senator Rockefeller for his questions.
Mr. Lewis?

Mr. LEWIS. I agree with your assessment that it is clearly a re-
newable opportunity for either fuel. As you know, today virtually
100 percent of ethanol is produced from renewable sources and vir-
tually 100 percent of methanol is produced from natural gas.

We have had a major emphasis in talking about jobs here, and
talking about developing natural gas, and talking about other ways
to create domesti - energy resources and to create such a large in-
centive because when it was originally done, the incentive was set
up for splash-blended ethanol that had a major disadvantage in the
marketplace.

It had a problem with fungibility in the pipeline and volatility
problems, which they gave it a problem with acceptance in the
marketplace, and a lot of other problems which will be overcome
perhaps with ETBE. To stretch an incentive for something that had-
a major problem and put it to something that has none of those
problems, in fact has advantages and opportunities, needs to be re-
evaluated as to whether or not it is justified in that regard.

Senator DASCHLE. I think that is true. I think there would be one
other factor you would want to weigh in terms of the justification
of fuels. That is the domestic and imported nature of the two fuels.

I do not know that we have too much imported ethanol or ETBE.
Mr. LEWIS. Or methanol.
Senator DASCHLE. But we probably-how much of methanol

today or MTBE is imported? Do we have any figure on that?
Mr. LEWIS. Virtually none for methanol is imported.
Senator DASCHLE. Zero?
Mr. LEWIS. There is some methanol imported that gods into other

areas for the most part. Most of the methanol produced at MTBE



is produced on the Gulf Coast from U.S. sources. About 75 percent
of the overall balance is domestic; about 16 percent or so comes in
from Canada, our free-trading partner to the north. That will prob-
ably diminish because they are putting in some of their own MTBE
facilities because we are building more domestic methanol and be-
cause they are sending some of their stuff to other places.

Senator DASCHLE. I am not sure I understand this, Mr. Lewis.
You are saying 75 percent of the methanol today is domestic and
25 percent is imported?

Mr. LEWIS. Yes, 16 percent of that 25 comes from Canada
though.

Senator DASCHLE. Sixteen comes from Canada and 25 percent is
imported?

Mr. LEWIS. Yes.
Senator DASCHLE. And of the natural gas made into methanol,

how much of that is imported?
Mr. LEWIS. Virtually 100 percent of it is domestic because the

only natural gas being used in the U.S. imported-let me start
over.

The methanol produced in the United States is usually in the
southern tier of States, where natural gas is domestic. Most of the
U.S. imports of natural gas come in from Canada and those goes
into home heating uses, et cetera, not into methanol production. So
essentially 100 percent of the U.S. methanol is produced from U.S.
natural gas.

Senator DASCHLE. I thank you for that. I think you are right,
that we have to look at a lot of different elements that, as our pre-
vious witnesses indicated, ought to weigh into public policy consid-
eration. The imported nature or the domestic nature, the volatility
of the fuels, but certainly, when it comes to the basic requirement
of tax law, that it be renewable, which I think is a universally ac-
cepted principle in determining eligibility that to my knowledge no
one has ever disputed.

Senator Rockefeller?
Senator ROCKEFELLER. Thank you, Mr. Chairman. I was just try-

ing to think how to start. I guess I had better start with what you
just finished up with. I will ask this to Mr. Lewis. If one sets re-
newability as a criteria, one has to have a real good in with God
in order to be able to recreate natural gas and coal in a planting
season, essentially.

In other words, there is no way you can describe coal or natural
gas as renewable, is there?

Mr. LEWIS. Not in the short term.
Senator ROCKEFELLER. Except over billions of years or millions

of years, whatever it is.
So then taking Senator Daschle's question that if renewability is

the philosophical basis for our public tax policy, and I understand
this is the subject of another hearing-

Senator DAsCHLE. Right.
Senator ROCKEFELLER [continuing.] So that you are being gener-

ous in letting me pursue, even though you stuck me way down at
the end of this table here-we tease each other about this a lot-
that one would have to start then with the concept of renewability.
But the point that Senator Daschle made, if you base your tax pol-



icy on renewability and only biomass is renewable in terms of the
methanol side of things and there is very little being done with bio-
mass right now, that if it comes to call a natural gas and they are
not renewable, then basing tax policy based upon something which
they are not, by definition, skews the playing field, does it not?

Mr. LEWIS. There are two aspects of that. I think it clearly
unlevels the playing field to a radical extent. It is not a small tilt.
It just overwhelms almost all other considerations. When you talk
about a subsidy whose value is between State and Federal subsidy
combined, greater by a factor of two than the selling price of our
product.

When we sell a product for 40 cents and between State and Fed-
eral subsidies you approach 80 cents in subsidy, you know, it is not
a small leveling. It is not tweaking. It is a gross over-simplification
of looking at the value. I think there is another issue involved
though.

Depending on whose study you look at, it is not renewable or not
renewable; it is degrees of renewability. There are hydrocarbon
fuels and there are coal and there are nonrenewable fuels used in
all phases of the farming and processing of ethanol to produce that.

Now if you take a product like ethanol that might have-and this
would be a very controversial number. The numbers vary anywhere
from greater than the value of the energy all the way down to 50
or 70 percent or something. But pick a number like 70 percent of
the energy that comes out in ethanol, goes in as nonrenewable en-
ergy sources. That means 30 percent- of it truly comes from renew-
able sources.

Does that mean if I take a methanol plant and use 70 percent
natural gas or coal and 30 percent totally renewable resources that
I have met the test and 100 percent of the product should get the
subsidy? Because that is what happens here. You do not get 54
cent Federal subsidy for the percent of energy that comes from the
renewal energy on a net basis. But it is arbitrarily defined as re-
newable. I think that has to be analyzed because we put tags on
things and say, this is renewable and this is not renewable.

We have methanol plants today that are taking product off of a
sewage treatment plant that otherwise would pollute the environ-
ment.

Senator ROCKEFELLER. Mr. Lewis, you are invading my time
here; and Mr. Daschle being Chairman can take my time away
from me any time he wants. Again, he is being very generous to
me by allowing me to go first, which incidentally helps me a lot be-
cause I have the President of Union Carbide cooling is heals up-
stairs. But that has happened before.

The key then to me-and, you know, Senator Daschle and I will
need to work on this at some point-but the question is: Should the
key to tax policy be renewability? As Senator Daschle says, it is as
of this point. And if one measures renewability as the base of philo-
sophical point, then what he says correctly flows from that assump-
tion.

But if one says that, you know, if the issue is how good are they
in the environment or how good are the two on energy or how good
are they on jobs or how good are they on octane where ethanol is
usually a little bit better than methanol, but methanol is a lot bet-



ter than gas, et cetera, then that potentially does another set of cri-
teria for tax policy.

I am not even totally familiar with Senator Daschle's bill which
is the subject of this hearing. But I want to ask one question which
has me thoroughly confused. In your own chart No. 1-and then,
Mr. Chairman, I promise I will shut up, not only shut up, but I will
leave-you say that E-85 in your first chart has what I would take
to be, because it has parentheses around it, a tax subsidy of 44.05
cents. Is that correct?

This is to you, Ray, I am talking.
Mr. LEWIS. Yes, that is correct.
Senator ROCKEFELLER. Okay. Then you say-that is E-85-and

M-85 is 21.42. Now am I right, and I probably should-I am not
playing stupid, but I was a really bad math student. I am not try-
ing to be cute here. In that 21 does not have a parentheses around
it, does that mean that there is between E85 and M85 under cur-
rent law approximately a 63 cent price difference or subsidy dif-
ference or how do I phrase that?

Mr. LEWIS. Tax difference.
Senator ROCKEFELLER. Just tax difference?
Mr. LEWIS. Difference in whether one being negative or one being

positive. A difference in tax treatment of that differential. That
only considers Federal policy, not additional State policy, not addi-
tional environmental waivers, not additional things that EPA are
considering that might be worth another 17.5 cents.

Senator ROCKEFELLER. Okay.
Senator DASCHLE. Just to clarify that, Mr. Lewis-and I am

sorry Jay for interrupting here, but I think a point needs to be
made. M85 would be entitled to the same tax differential-again,
going back to Senator Rockefeller's earlier question-if you made
methanol from biomass as opposed to natural gas, is that not cor-
rect?

Mr. LEWIS. That is correct.
Senator DASCHLE. Okay.
Senator ROCKEFELLER. And I guess the response on that is it is

not being made particularly from biomass and that day may come,
but it is not here yet.

Now at the bottom of your chart you have MTBE 22.63, ETBE
(without credit) 21.84, and ETBE (with credit) (5.72). From which
I, even with my mental limitations, read that without a tax credit
MTBE and ETBE would be on approximately the same tax advan-
tage, tax disadvantage or cost basis or however you want to put it.
Could you clean up my language for me on that?

In other words, interpret that 22.63, 21.84 and (5.72).
Mr. LEWIS. What we have done on this table is to show the tax

effect on various fuels adjusted for their energy content. Because
fuels grossly speaking should pay taxes based on the amount
consumed per mile, which is roughly equivalent to its energy con-
tent.

We have put the effective tax on all the various fuels on a com-
parable energy basis. When you do that, it shows the gross inequi-
ties and the gross differences between the tax applied to various
fuels. The difference between those show there is a fairly substan-
tial difference with ETBE getting a net, even though it is an ether
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and it is only some 40 percent renewable, getting a net negative
5.72 tax with MTBE getting a net positive 22.63 cents, all done on
equal energy content basis.

Senator ROCKEFELLER. I will make this my final question, with
incredible gratitude to the Chairman for his courtesy in letting me
go first on this, as I sort of look at this-and, Senator Daschle, I
have talked about this before; and he has done better at it than
I have, which is why I am struggling to try and catch up-that the
tie philosophically in our tax policy is based upon two words-one,
renewability; and then insofar as methanol is concerned, biomass.

And that there is a tie between renewability and biomass with
respect to methanol, but there is no tie between renewability and
coal and gas, which is where the future of methanol is.

What I guess I am trying to say is that, it just seems -o me that
people who mine coal and people who go for gas, you know, in the
same way Senator Daschle has corn, West Virginia has more natu-
ral gas than any State east of the Mississippi, something unknown
in study to most of our own people, and obviously a lot of coal, that
that produces jobs, too.

In other words, my people if they were receiving methanol-we
do, we have methanol buses running in the Kanawha Valley, as
you know-but that produces jobs also. It just happens to produce
jobs in a different part of the country than the part of the country
which produces corn, which we for the most part do not produce.

Mr. Chairman, let me just leave it at that. One, you have been
generous in that tax treatment was not something we were meant

o get into today and it was a series of questions which I had,
which I was prepared not to ask because that was going to be
taken up at the next meeting, which I did not know when it was.
So you have been more than generous. I just thank you for your
patience.

Senator DASCHLE. Senator Rockefeller, as always, I think your
questions were right on the mark, and we appreciate very much
your participation. I suspected you might have a busy schedule and
was pleased to defer to you.

The next time, if you behave yourself, we will move you up closer
to the center.

Senator ROCKEFELLER. Would you, sir?
Senator DASCHI,E. Yes.
Senator ROCKEFELLER. I would be most appreciative. If I could

just sort of get even just this far.
Senator DASCHLE. Well, maybe by the end of the year you can

be right here.
Senator ROCKEFELLER. Yes. Thank you, sir.
Senator DASCHLE. Mr. Lewis, let me just clarify your comment

again because I think as we build the record it is important to en-
sure that we all understand.

The chart that you list here, showing M85 and MTBE as having
a certain effective tax rate based upon energy content, is again
based upon the assumption that the source of choice is natural gas
or coal. The source of choice were it to be biomass would show
something entirely different in this chart, is that not correct?

Mr. LEWIS. That is correct.



Senator DASCHLE. That is what we will get into in the next hear-
ing. But I think that if we look back through legislative history, the
Congress decided that we needed to find ways with which to ad-
vance and promote renewable energy-wind, solar, biomass, and
biomass-derived methanol and ethanol and their derivatives, ETBE
and MTBE.

So it was clearly with that intent, to promote renewable fuels,
that we have come to the point where we are today. It has now had
consequences that go beyond renewability. And the competitiveness
of various fuels obviously can be determined in a lot of different
ways. But the fundamental principle of renewability is something
that in my view has created what we have sought to strive for.
That is, the level playing field among all renewable fuels.

Now, because the fuel of choice in the methanol industry has
been made from sources which are not renewable, you have in a
sense created a problem for yourselves reflected in the chart. But
certainly that is based upon economics, not upon your lack of desire
to base your source on renewability. Is that not correct?

Mr. LEWIS. It is clear that the economics has depicted the choice.
Things have changed suddenly. Because there was clear balance in
the marketplace. When Congress passed the subsidy that they did,
clearly ethanol grew by far the largest market in splash blended
ethanol. They chose to do a blended product with a 1-pound waiver
and we chose to react.

Congress used the words "blendstocks and mixtures" when they
set the subsidy. It was not anticipated that ethanol would be re-
acted into a product. So they set the level of differential very large
to overcome that. Unfortunately, what we are going to be dealing
with in the next hearing is that differential in a product where
there is not the kind of differences that Congress anticipated when
they said blendstocks and mixtures.

It is not a matter of renewable being good and non-renewable
being bad. There may be some differential there that can be justi-
fied or Congress chose to justify. But the economics have the poten-
tial to not just create new jobs versus foreign imports, but to de-
stroy the jobs and the billions of dollars that have been invested
in domestic methanol and domestic other facilities as a result of
getting that totally out of kilter with what was anticipated.

We are not saying that ETBE is a bad fuel. What you heard in
all the testimony is that it has properties that give it value over
ethanol. Much larger value. I translate that to mean the refinery
will be willing to pay for it more than they would pay for other fuel
additives. We saw them willing to pay a high value for ethanol.
Why would we think we needed to do more for them to get them
to pay a product that has even higher value in the end use? That
is our concern.

Senator DASCHLE. Mr. Piel, would you address that question of
the value of renewability and the competitiveness of fuels as ARCO
looks at the fuel today? How do you see it?

Mr. PIEL. The barriers make it difficult to do ETBE and develop
ethanol for use in ETBE, are much the same barriers in developing
that are there in biomethanol for MTBE.

Currently the tax incentives for both ethanol or for bioethanol
are located or applied at the point-of-sale of gasoline, which makes



it very difficult at way back in the beginning of production of an
ether, which is for either use in biomethanol or bioethanol to make
the ethers.

I know you are going to get more into this in future hearings,
but if the tax credit was located closer to the point of production
of the ether or the alcohol itself, the economics would be much
clearer for developing both bioethanol for ETBE and biomethanol
for MTBE.

Senator DASCHLE. I was going to ask you a question earlier, and
we got off on another tangent. But one question, obviously, relates
to the projection of domestic versus imported production.

Could Mr. Gushee, or Mr. Piel-I was going to ask you, but since
you nodded-Mr. Gushee, I assume that you have thought about
this, too. To what extent can we anticipate increases in imports in
the future?

Mr. GUSHEE. Do you want to go first?
Mr. PIEL. Okay. I will give you our opinion. As far as in the fu-

ture, many of the MTBE plants being built in the world today are
now being located in countries with many natural resources, be it
natural gas or butanes or anything else and in anticipation of ex-
porting to high volume markets such as the United States.

So the expectation, a higher percentage of MTBE in the future,
use in the United States will come from imports. Based on DOE
estimates this past year, about 10 percent of the MTBE for use in
the oxy-fuel program was imported MTBE. That does not include
any of the MTBE that happened to be preblended into gasoline
that was imported to those same oxy-fuel areas.

So a total percentage might be something higher than that on
there. The amount of MTBE in the future that is used to supply
oxygen or the methanol in the MTBE is expected to be more and
more from imported sources, be it the MTBE itself being imported
or possibly some of the methanol being imported from non-U.S.
areas.

So the expectation is higher. It is difficult to estimate how much.
But the evidence is there as far as based on all the amounts of ca-
pacity on both MTBE and methanol plants.

Senator DASCHLE. So you are saying under current tax, trade
and energy law the level of imported MTBE is expected to rise?

Mr. PIEL. That is right.
Senator DASCHLE. If that is true, if you were to change tax law

in a way that would somehow treat non-renewable energy sources
the way we now treat renewable sources, would that be a greater
incentive, in your view, for imported product?

Mr. PIEL. Because of the tax treatment available to it for the
first time, for biomethanol?

Senator DASCHLE. No, no. If we were to treat MTBE that is not
biomass based, that is natural gas or coal-derived MTBE, the same
as renewable MTBE, would that generate a greater demand for im-
ported product in your view?

Mr. PIEL. If we treat all MTBE the same, independent of wheth-
er it is made domestically or non-domestically, I do not know if it
would differentially impact domestic versus imported MTBE. It is
hard to estimate.



Senator DASCHLE. Mr. Gushee, you were going to comment on
imports?

Mr. GUSHEE. Yes, sir. When I looked at this about a year ago,
it looked to me like there would be an increase in the early period
of the RFG program, because the demand would increase more rap-
idly than domestic supply could expand, because of physical con-
straints on construction rates and that sort of thing.

But that if the interest rates in the United States and the natu-
ral gas price in the United States stayed about as they are now,
I would foresee that the capacity to fulfill the domestic demand
would largely come from dom .stic construction because the eco-
nomics are there, if the gas price runs around $2.00 or $2.25 for
MCF or thereabouts or less because there is a significant benefit
from not having to ship the stuff thousands of miles.

And the second factor would be the interest rates. So that if the
interest rates stayed modest, those two factors together would
make domestic methanol economic. Of course, those are not nec-
essarily fully ordained, but they look pretty reasonable as premises.

So my estimate is that-
Senator DASCHLE. But, if the cost of domestic natural gas goes

up, as it has been depicted to do in this chart, what would then
be the effect on demand for imported product?

Mr. GUSHEE. Well, it seems to me quite clear that the incremen-
tal methanol capacity would be less domestic.

Senator DASCHLE. That is what I would think.
Dr. Conway, let me turn to you. I do not mean to ignore both you

and Dr. McClelland. You have had a lot to do with the new regula-
tions proposed by Secretary Espy. You touched on that in your tes-
timony. But I think for the record it would be helpful if you could
be a little more detailed as to the proposal and the changes in Sec-
retary Espy's proposal from what the previous administration had
proposed. Could you do that for us?

Dr. CONWAY. Mr. Chairman, if I may, I would like to defer to my
colleague to address that question, John McClelland.

Senator DASCHcE. Please do. Dr. McClelland?
Dr. MCCLELLAI1D. Mr. Chairman, as Dr. Conway mentioned in

his testimony, of course the Secretary has made comments to EPA's
February 28 reformulated gasoline proposal that was published in
the Federal Register. We did attend hearings and listen to the tes-
timony.

The outcome of that was to propose comments. The purpose of
the Secretary's comments were to use parts of the existing propos-
als to create a renewable oxygenate market that used negotiable
credits to provide economic incentives for all those participating in
the renewable oxygenate program.

The Secretary's program would not require the use of any renew-
able oxygenate and all renewable oxygenates-that is, oxygenates
that would be produced using alcohols from renewable resources,
for instance-so bioethanol oz" biomethanol or any other compounds
that people like ARCO Chemical are dreaming up every day in
their laboratories could be used, as long as they fulfilled that re-
quirement.

To give you a brief example of how this program would work-
and actually, I think that maybe I would like to call this a mecha-



nism as opposed to a program-because I think that one of the
things the Secretary wanted to do here was to try to provide some
basic ideas that could serve as a sort of a foothold to work out de-
tails in the future.

If we just take an example of northern cities, the Class C non-
attainment areas, the originally proposed volatility requirements
under the so-called simple model were 8.1 psi in Reid vapor pres-
sure. The February 28 proposal that proposed a renewable oxygen-
ate program basically said that if you produce fuel with renewable
oxygenates in it, you would be allowed to blend that fuel at 8.8 psi
and all other fuel would be blended at 7.8 psi; and that renewables
would have an opportunity for 30 percent market share with that
volatility allowance.

Secretary Espy's proposal basically takes that same framework,
but instead of actually having the economic incentive that would be
associated with the volatility allowance tied to the physical prop-
erties of the fuel, we have worked out a credit trading system that
would be based on those basic RVP levels. This is how it would
work.

First of all, every gallon of fuel that was produced, regardless of
whether it contained a renewable oxygenate or not would be at the
minimum required to meet the 8.1 volatility standard. So there
would not be a volatility allowance for any fuels.

Now if you were to make a gallon of fuel with renewable oxygen-
ate in it meeting these requirements at 8.1 psi, then you would re-
ceive a credit. In this case a difference between the 8.8 that was
contained in the previous RVP waiver and 8.1. So you would re-
ceive credits for that seven-tenths of a psi here.

If you were not participating in the renewable oxygenate pro-
gram, you would be required to blend your gasoline at 7.8 RVP. So
the question would be then, would I be willing to buy credits at 7.8
to increase my volatility back up to the 8.1 standard. That is where
we see the demand for credits coming into effect.

So we have a supply side of credits by people who are participat-
ing in producing fuels with renewable oxygenates. And those who
do not wish to participate would either have to meet a stricter per-
formance standard or they could buy credits as a means of partici-
pation in the program.

The 30 percent market share or incentivized portion of the mar-
ket would remain the same. We would foresee here that if you had
full participation in this market, in other words, 30 percent of all
reformulated gasoline produced in the United States contained re-
newable oxygenates, then all the fuel would, in fact, be 8.1 psi.

There would be no blending at lower levels and higher levels or
anything like that. Because people would produce fuel meeting the
standards, create credits, sell those credits to those who did not
wish to participate, but also did not wish to be at the disadvantage
of having to reduce their volatility or their performance standards.

Senator DASCHLE. To what degree was ease of implementation a
factor in your considerations? The concern I had with the past pro-
posal was that implementation was extraordinarily complex and
confusing. I sense that this would be an easier plan to implement.
But to what extent was that considered?



Dr. MCCLELLAND. I think the single most important comment
that we heard at EPA's hearing with regard to those aspects of this
regulation was that it was unenforceable. It was unworkable. You
have high volatility fuel going into these areas and there is a 30
percent market. How do you really make sure that there is 30 per-
cent there? You know, those sorts of issues.

Other issues, the distribution system does not always flow. You
are not always going to have exactly 30 percent of all the fuel in
the market at any particular time. So the average volatility of that
market, even if you are able to keep gasoline separate and all kinds
of different things, how are you going to make sure that you do not
have spikes in volatility and those sorts of things.

So that was very important. That seemed to be an extremely dif-
ficult problem that was brought out by refiners and blenders and
a number of people testifying. That is one of the reasons the Sec-
retary's proposal has basically said that we have to deal with this
because the enforcement is too difficult.

Under the Secretary's plan, we do not really worry about where
gasoline goes anymore. We do not worry if there is more than 30
percent of the gasoline in a particular market at one time is renew-
able or not. It all meets the standards that are prescribed by the
law, and therefore, fall within those parameters.

Senator DASCHLE. Do you have any sense about what refiners
would do as they decided which would be their product of choice-
MTBE or ETBE?

Dr. MCCLELLAND. With respect to the program, I do not have a
lot of sense of that. I have talked to some refiners about this and
they have indicated that they have been particularly interested in
ethanol in the past and MTBE. Well, obviously, a lot of refiners are
interested in that.

I think as we have heard from Mr. Piel, there has been a lot of
interest in ETBE among some of their customers. It is certainly dif-
ficult to try to estimate what the economic value of these credits
are. You do have transaction costs that are involved. We do not
know how this market is going to operate. It is very difficult to say
how it will operate before it actually exists.

At the current prices for volatility reduction that I have seen
from studies that have been done by the National Petroleum Coun-
cil, basically a penny a pound in RVP reduction. We would esti-
mate that a credit would be worth about a penny then, minus any
transaction costs.

So it would be difficult to say exactly how much a credit would
be worth. That would be something that would certainly have to be
monitored.

Senator DASCHLE. I know you are familiar with the GAO report
that showed a net savings of somewhere between $460 and $610
million per year through a greater dependence upon ethanol and,
hence, a lowering of farm program subsidization costs. Do you
think that there are similar benefits to be derived from a utiliza-
tion of ETBE as there is with ethanol?

Dr. MCCLELLAND. I will defer back to Dr. Conway.
Senator DASCHLE. Dr. Conway?
Dr. CONWAY. It depends on-well, in terms of ETBE, yes. Any-

thing which increases the demand for corn, and which increases



corn price is going to reduce deficiency payments and is going to
have a beneficial effect in terms of reducing farm program costs.

So for the farmer, his main concern or his or her main concern
is a market for the product. If it goes for ethanol, which is splash
blended or if it goes into ETBE, it is still an enhanced demand for
the product. So I would say yes.

Senator DASCHLE. Mr. Gushee, we talked early about-thank
you, Dr. Conway, for that answer, by the way.

Dr. CONWAY. Yes, sir.
Senator DASCHLE. We talked earlier about imports. I wanted to

ask you another question, and I got off on the agriculture aspects
of ethanol in particular. But if there were a greater demand for
ether and we saw that that demand would alleviate some of the de-
pendence upon foreign supplies of petroleum products, is there any
way to estimate how much of our reliance upon foreign petroleum
supplies could be displaced by a strong domestic ether industry?-

Mr. GUSHEE. Yes. You can do it as several levels of complexity.
But the first order would be that the domestic content of what you
put into the gasoline would displace that much gasoline which you
could then as a first order approximation assume would translate
to reduced oil imports. That is a first order approximation. It does
not actually happen that way.

So then you would have to get more complicated and discount
that because the refinery might not just reduce its volume, for ex-
ample, and there would be some distributional effects among all
the various products. But that is the direction that it would go.

Senator DASCHLE. I know you have written on this. But I think
for the record it would be helpful for you to expound just a little
bit more on the economic dynamics of the marketplace itself. What
happens to all of these things as gas prices go up?

Mr. GUSHEE. Natural gas prices?
Senator DASCHLE. No, petroleum. Petroleum-based products, the

price of the gasoline that we use in our tanks obviously affects the
economic competitiveness of various products, including imported
products. To what extent does that factor into creating new capac-
ity for domestic produced MTBE or ETBE?

Mr. GUSHEE. If I understand your question right, and I am not
sure that I do, you are saying that a more expensive domestic prod-
uct becomes economic because what it is competing against, namely
the oil, is going up in price. Is that what you mean?

Senator DASCHLE. Well, going up or going down. What I am won-
dering is, to what degree-if gas prices were to rise significantly,
to what extent does a significant increase in the price of gasoline
affect investors' interest in creating domestically produced MTBE
facilities, MTBE markets?

Mr. GUSHEE. Well, I would think that it would be a direct, but
truncated, relationship because you would more than likely to use
domestic natural gas butane rather the refinery C4s that you
would have to produce from the more expensive gasoline or more
expensive crude oil, I mean.

So I would say that to the extent that gas prices do not follow,
an oil price increase, you would increase the amount of fuel
butanes used in MTBE production. But I do not know that it would



be a terribly large volume because the refinery would have to take
the elephants out of his gasoline anyway.

So, therefore, I think there is a number of damping effects that
would not have that much affect. I think it would be probably rel-
atively small.

Senator DASCHLE. And what about natural gas prices? What if
domestically-priced natural gas were to continue to go up as this
chart indicates? What effect would that have on our ability to
produce domestic MTBE?

Mr. GUSHEE. Well, I think it would make refineries interested in
making more in their refineries because they have to buy it to put
it in the gasoline anyway or make it. And the higher the gas price,
then the higher the natural gas based MTBE price would be and
the more attractive it would be to make more in the refineries.
That would be two-thirds oil derived, so it would reduce the domes-
tic content of the gasoline.

Senator DASCHLE. There is a study that I know you are familiar
with-by Coopers and Lybrand. It was an August 1993 report that
noted that there is a $2 per million BTU floor price for the national
average annual price of natural gas. They are talking about prices
as high as $3 per million BTU. Plans or studies to construct nearly
81,000 barrels per day of US MTBE capacity have been cancelled
in the last year.

At the same time Saudi Arabia has recently announced that they
will double their MTBE capacity in 1996. Do you believe, given
these high natural gas prices, recent U.S. MTBE plant cancella-
tions, and foreign MTBE plant construction plans, that there will
be considerable new MTBE capacity built in the United States in
the future?

Mr. GUSHEE. I believe you cannot answer that question until
EPA writes the rules on the role of ethanol and RFG for one thing.
Because if they direct the market in the direction of ETBE, that
will have a dampening affect on domestic ethanol.

Senator DASCHLE. Does anybody else-Mr. Lewis?
Mr. LEWIS. Yes, Mr. Chairman, thank you.
You heard some statements earlier about imported MTBE, or

more important what you heard was, there is going to be growth
in foreign production of MTBE. I agree with that. You also heard
Mr. Piel say it is going to go to the higher value markets.

The assumption is that that is the United States and that is
where we disagree. The glowing market, new markets, recently re-
ported in some of the trade presses that Asia is the fastest growing
area for MTBE in the world. Europe is just beginning their refor-
mulation. They are well into their lead phase-out, two other uses
for it.

So the fact that it is being built in the Middle East does not
mean that it is coming to the United States. In fact, the vast ma-
jority of it will not come to the United States. We are building
here-

Senator DASCHLE. Let me just ask, based upon what Mr. Gushee
just said though, if RFG regulations come out the way we hope
they will, they are promulgated creating a tremendous reformu-
lated demand, you do not think that is going to create a significant
domestic demand that does not exist today?



Mr. LEWIS. I do think it is going to create a significant domestic
demand and I think that domestic demand is going to be supplied
domestically. The change which is rather radical in your chart
here, if I can read it, Oxyfiel News quotes there, $2 is all that can
be supported, I totally disagree with.

The difference in foreign price and U.S. price, $1.50 of that is
made up in just freight, and working capital, and losses, and in-
spection fees, and terminal fees, and things like that, just to be
even. And before you put in political risks or higher capital for for-
eign sources, for any of those other issues.

So we can clearly justify a higher price than that. The difference
in $1.80 to $2.40, which is a radical rise in natural gas is 6 cents
per gallon of methanol-6 cents versus 54 cents Federal subsidies
for ethanol. So it is less than 10 percent of the subsidy difference
that we are talking about.

So a small, small incentive for domestic production would totally
overcome anything like this.

Senator DASCHLE. I get the clear impression that you as an orga-
nization have taken the position that domestically produced MTBE
is clearly to be embraced and promoted to the greatest degree pos-
sible. Is that your position?

Mr. LEWIS. I think the market-our position is that will not be
necessary. The market will take care of that because domestic pro-
ducers will compete because of freight considerations, market sta-
bility, and other demand in the rest of the world. It is not nec-
essary to put in tariffs. Now the one thing I am worried about-

Senator DASCHLE. That is not my question. Is it the position of
your organization that domestically produced methanol or MTBE is
to be favored in public policy as a matter of priority for your orga-
nization?

Mr. LEWIS. Clearly, we represent the domestic industry. We sup-
port the domestic industry and we do everything we can to get the
domestic industry to grow and I support that.

The only caveat
Senator DASCHLE. But do you only support the domestic industry

or do you have foreign membership as well?
Mr. LEWIS. I clearly have foreign members. They do not have

control of our Board or any other area such that we-we have told
everyone and we continue to work with all of our members to say,
we support the domestic industry growth. Our real position is one
of saying, let us build a market and let the world compete for
where it comes from.

And if we get into a we versus they we have to support and have
always supported the domestic industry and we will continue to do
that. Fortunately, the market takes care of that for us and we do
not have to worry about it.

But the only thing I am worried about-I wanted to get this one
in; I apologize for being a little pushy-the reason there might be
a short-term growth in imports is because we have had very, very
large cancellations of U.S. production of MTBE, deferrals of start-
up of U.S. production of methanol. Not because the economics
would not sustain it, but because the deferral in the EPA in getting
the regulations out made it impossible for the banks and the pro-
ducers to know how much was going to be needed.



Had we had a defined market, we would not have required those
imports to go up. Once the market is defined, those imports will

o away because those plans that were on the drawing board, have
een engineered and have been developed will again go back into

the construction and will be built.
So we are only talking about a year or two of a problem, if any

exists at all.
Senator DASCHLE. Well, I guess I question that. I mean, you are

in a difficult position in a sense. What is the proportional represen-
tation of foreign and domestic producers in your membership?

Mr. LEWIS. Producers we keep-we have domestic members.
Some of the people

Senator DASCHLE. You do not have any foreign members?
Mr. LEWIS. Some of them have both domestic and foreign produc-

tion and we do have Canada and we do have people like Trinidad
and producers like that.

Senator DASCHLE. Is it governments or private?
Mr. LEWIS. It is private. No, no, no. It is private.
Senator DASCHLE. That is what I understand.
Mr. LEWIS. Yes.
Senator DASCHLE. So, in terms of the private makeup of your or-

ganization, you have indicated there is a foreign representation
and a domestic representation. What I am asking is, what is the
percent of both, of each?

Mr. LEWIS. I do not have the calculation. But what I say is our
issue-

Senator DASCHLE. You must have some general idea.
Mr. LEWIS. Well
Senator DASCHLE. Is it 50/50?
Mr. LEWIS. Based on what?
Senator DASCHLE. Well, based upon just who are your members.

I mean, is it-
Mr. LEWIS. It is the majority of-
Senator DASCHLE. I -will get to the reason I am asking that in

just a minute.
Mr. LEWIS. Probably 70 or 80 percent are domestic companies.
Senator DASCHLE. 70 or 80 percent are domestic and 20 percent

are-
Mr. LEWIS. I beg your pardon?
Senator DASCHLE. Could you just submit that for the record?

That would be very helpful.
Mr. LEWIS. All right.
[The information appears in the appendix.]
Senator DASCHLE. The reason I ask is because clearly you have

members who see it as in their economic interests-and I do not
blame them for having it-to create as much of a demand for im-
ported product as possible. They would not be in business-

Mr. LEWIS. No, demand for product as possible.
Senator DASCHLE. I am sorry?
Mr. LEWIS. We have members that want to create demand for

product.
Senator DASCHLE. Well, yes. But if you are not a U.S. company

that means a demand for foreign product because you are not a
U.S. company by definition. So clearly you have an organization
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that represents both-people who want demand for domestic prod-
uct, but also a significant number of people who want demand for
foreign product.

Mr. LEWIS. I will give you a classic example. Hoechst Celanese
is a member company of ours, a company I worked for for many
years. They have production of United States, Canada, the Middle
East, all three. The Middle East production goes to Europe and
Japan. The Middle East production does not come to the United
States.

Senator DASCHLE. But that is not relevant to this discussion be-
cause you have a significant number of your members who for good
reason have created and want to maintain a dependency upon their
product. I mean, that is why they are in business.

Mr. LEWIS. I agree with that, methanol is the product. That is
correct.

Senator DASCHLE. Exactly. That is right.
So what I am saying is that you have the job of obviously advo-

cating the need for domestic growth in the product, but you cer-
tainly have to acknowledge that your organization continues to rep-
resent, as it should, foreign producers of methanol and MTBE that
would like very much to continue to have the right to market their
products within the United States on a competitive basis. Correct?

Mr. LEWIS. Well, that is true.
Senator DASCHLE. Okay.
Mr. LEWIS. As an example, when issues of import duty came up

I recused myself from that issue for that very reason.
Senator DASCHLE. Well, that is good. Let me move on here.
Mr. Piel?
Mr. PIEL. Could I followup on something?
Senator DASCHLE. Yes.
Mr. PIEL. There was some discussion about world markets of

MTBE, and just to remind you, as I said in my testimony, we hap-
pen to be the world's largest producer of MTBE and we sell in all
those markets. We currently produce MTBE in Europe and in the
United States. Approximately 40 percent of our production is in
Europe.

To let you know what the status of the markets are, is that cur-
rently we have been bringing some of our MTBE production in
from Europe because the market in Europe has not been growing.
There is currently no legislation on the book or anything that
would require a need to use MTBE in Europe.

So I am suggesting that there is no market developing for all
that capacity that is being built in the Middle East.

Senator DASCHLE. So what you are saying is you have production
but no demand outside the United States?

Mr. PIEL. In Europe right now much of the MTBE capacity is
running way below capacity because the market is not there. And
a lot of the MTBE that is being produced in Europe is being
brought into the United States. We are actually one of those com-
panies. We have been one of the biggest MTBE importers into the
United States and they have been bringing it in. Our plants are
not running full in Europe currently either.

There is another-reaon. We are also the largest U.S. producer
of MTBE and though we had many opportunities to expand our ca-



pacity in the United States we decided we could not because we
could not compete with off-shore MTBE in the long run. I am just
relaying the experience of the world's largest MTBE supplier who
happens to sell in everyone of those markets and understands them
just as good as anybody here or outside this room. We are actually
doing it.

Senator DASCHLE. That is interesting. You are the world's largest
MTBE supplier and you are the only oil company that currently
produces ETBE.

Mr. PIEL. We are not the only oil company. Amoco also makes
ETBE.

Senator DASCHLE. For blending with gasoline?
Mr. PIEL. In their refinery, right.
Senator DASCHLE. Okay.
Why have you chosen to produce ETBE as well as MTBE?
Mr. PIEL. Because we have, as any good supplier should be, re-

sponsive to what his customer needs are. And we believe ETBE is
a more useful product for many of our customers. Not all of them,
not all year long. Our intent is MTBE is going to probably be our
major product as far as we can see in our plant. But we see ETBE
has some unique advantages for certain times of the year, as men-
tioned earlier, summertime, possibly the southern part of the Unit-
ed States.

And for those of our customers that sell in those markets, we
plan to offer ETBE because in those cases, with those customers,
it has an advance over MTBE. So we are responding to what we
believe are our customer needs in offering the best products avail-
able at the best time.

Senator DASCHLE. If you were not to consider cost advantages or
disadvantages, would there be a preference among oil companies,
in your view, between ETBE and MTBE?

Mr. PIEL. If the costs were the same between MTBE and ETBE,
it would be obvious that ETBE would be a preferred product. It is
the issue of cost that confuses the-

Senator DASCHLE. You say it would be obvious. I think for the
record it is important for you to clarify that. It is not obvious to
somebody just reading the record.

Mr. PIEL. All right. Because as I mentioned earlier in my testi-
mony, we say about lower vapor pressure which is added valued,
higher octane, which adds value, given a choice between the two
at the same price most refiners would prefer ETBE because of its
higher octane, lower vapor pressure, both which give added value
to the product.

Senator DASCHLE. Where does ARCO expect to get most of its fu-
ture supplies of ethers for blending with gasoline?

Mr. PIEL. Are you referring to ARCO Products Company on the
West Coast?

Senator DASCHLE. That is right.
Mr. PIEL. I really cannot comment on that. We are a separate

company from ARCO. ARCO Chemical is a separate company and
We do not have access and knowledge to their future plans.

Senator DASCHLE. Do you expect that a strong domestic ether in-
dustry will be developed if current economic relationships remain
as they are today?



Mr. PIEL. Under current relationships and current markets, all
ether capacities will grow. We see off shore and imports as well as
domestic will grow. You will see more ether units being built in re-
fineries under current relationships, under current market condi-
tions. So you will see growth of ether in domestic refineries.

There is no other domestic butane based MTBE plants scheduled
beyond the ones that have already been committed and are in the
process of being built. But there are a number of off shore plants
that seem to be being built, driven more on favorable feedstock eco-
nomics more so.

So there is only two more MTBE units that I know that are
scheduled, world scale units to be built in the United States. There
are a lot of other ones are being discussed about, but there is actu-
ally two that are being engineered.

Senator DASCHLE. Let me just ask one final question, Mr. Piel.
We were talking about environmental qualities and the comparison
of different oxygenates, but obviously the volatilization issue is one
that this Subcommittee and I think EPA in particular are going to
be examining with some interest in the months ahead.

Could you tell us whether MTBE suppresses benzene volatiliza-
tion more than ETBE does and whether there are other benefits as-
sociated with ETBE or MTBE in terms of diluting toxic constitu-
ents in gasoline, replacing toxic constituents or suppressing the
evaporation of toxic constituents?

Mr. PIEL. ARCO Chemical is one of the leaders on educating
EPA and other parties on one of these advances of MTBE or ethers
in general suppressing the volatility of benzene in evaporative
emissions because we have seen it a lot in the past.

But our experience also suggests that all ethers, ETBE and
TANE, are just as effective in suppressing the volatility of benzene
evaporative emissions. We have done both laboratory tests and also
computer modeling that verifies that it looks like all ethers at the
same oxygen level in gasoline, but provide roughly the same reduc-
tion in benefits that reduce benzene vaporative or benzene vola-
tility or benzene emissions in the evaporate emissions.

Mr. LEWIS. Using more of it. You said at the same oxygen.
Mr. PIEL. At the same oxygen level, they are all effective. Since

you have to blend to give an oxygen level in gasoline, no one oxy-
genate would have an advantage, as long as there is an ether.

Senator DASCHLE. Well, I am out of questions and we are vir-
tually out of time. I want to thank our panel for their contribution,
their answers to our many questions, and their willingness to sit
through a day of discussion about the oxygenates that again will
be the subject of two additional hearings later on this fall.

We thank our witnesses and the hearing stands adjourned.
[Whereupon, at 4:50 p.m., the hearing was adjourned.]
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ADDITIONAL MATERIAL SUBMITTED

PREPARED STATEMENT OF ROGER K. CONWAY

Mr. Chairman and members of the subcommittee, we appreciate the opportunity
to appear today to discuss the Department's (USDA) activities regarding the Federal
reformulated gasoline program, renewable oxygenates, and the role ETBE might
play in that program. My brief remarks will highlight the Department's role in the
regulatory process.

USDA was actively involved in discussions that led to the reformulated gasoline
regulatory proposal that allowed ethanol and other renewable oxygenates to partici-

ate in the reformulated gasoline program by relaxing volatility standards for fuels
lended with renewable oxygenate and increasing volatility standards for all other

fuels. The outline of that proposal was announced October 1, 1992, and the proposed
regulation was published in the Federal Register on February 28, 1993.

The proposal called for providing reformulated fuels blended with ethanol and
other renewable oxygenates, such as ETBE, up to a 30 percent market share in
northern ozone nonattainment areas. Similar, but more restrictive provisions were
granted for some southern ozone nonattainment areas. The Environmental Protec-
tion Agency (EPA) held public hearings on the February 28 proposal on April 14
and 15, 1993. Many of those testifying at that hearing stated their opposition to the
proposed rule because they saw it as unworkable and unenforceable.

USDA supported the concept of a renewable oxygenates program in the reformu-
lated gasoline regulation because we believe that such a program would provide eth-
anol, ETBE, and other renewable oxygenates increased opportunities in this highly
regulated market. The Secretary believes that enhancing the use of renewable
oxygenates would provide broad benefits for the U.S. agricultural sector. The ex-
panded use of renewable oxygenates would boost the demand for corn and other do-
mestic resources, expand employment opportunities in rural America and improve
U.S. energy security.

We have estimated that an effective renewable oxygenate program as part of the
reformulated gasoline regulation could increase ethanol production and use up to 2
billion gallons annually by the year 2000. Such use could expand employment oppor-
tunities by an estimated 28,000 jobs, 10,000 of which would be direct and indirect
jobs in the ethanol processing industry.

Increased demand for ethanol as a fuel additive or an ether feedstock would pro-
vide incentives for new technological developments in ethanol processing. USDA es-
timates that near-term technology improvements could reduce the costs of ethanol
production by 5-7 cents per gallon. In the longer term, technological innovations
could save as much as 15 cents per gallon over current costs.

These benefits are some of the reasons why Secretary Espy supports a renewable
oxygenates program. In his comments to EPA, the Secretary proposed a system of
tradable credits to provide improved market opportunities for renewable oxygenates.
All gasoline sold in a reformulated gasoline market area would be required to meet
the performance standards specified in the regulation. Refiners or blenders who
wish to use renewable oxygenates would earn credits. Refiners and blenders who do
not wish to use renewable oxygenates in their reformulated fuels would be required
to meet stricter performance standards or to purchase credits as a means of fulfill-
ing their participation requirements.

Ishoul add, however, that the views expressed here are those of the Department
and do not necessarily reflect k final administration position. Final regulatory au-
thority for the reformulated gasoline program rests with EPA. EPA is currently re-
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viewing comments, including the Secretary's proposal. The deadline for publication
of the final rule is December 15, 1993.

Mr. Chairman, this concludes my prepared remarks. I will address any questions
you or other members of the subcommittee have at this time.

PREPARED STATEMENT OF SENATOR TOM DASCHLE

Good afternoon. I want to thank our witnesses for coming today. Many have been
involved in the development of the nation's reformulated gasoline program, and I
appreciate their willingness to discuss issues of mutual concern and interest.

As important as the free market is to the American economy, it does not address
all our nation's needs; it does not achieve all the objectives of a thoughtful and pro-
gressive society. Important national objectives can be promoted by refining existing
federal programs, by enacting new legislation, and through appropriate use of the

tax code. These are the tools available to our democratic government to ensure that
our children are educated, that our environment is protected, and that our citizens
are housed, clothed, cared for, and employed.

Last week President Clinton announced his plan for providing every American ac-
cess to health care, emphasizing the health and cost benefits of taking preventative
measures. Efforts to control air pollution, such as the reformulated gasoline pro-
gram, improve public health and thus contribute to reducing our nation s health cost
burden.

The reformulated gasoline program, established in the 1990 Clean Air Act Amend-
ments, represents an important step toward improving air quality and bringing
some of our dirtiest cities into compliance with federal air pollution standards. I am
hopeful that this effort, which will lower urban ozone levels and help control the
release of toxic chemicals, will help reduce rates of respiratory disease and cancer.

The reformulated gasoline program will be implemented beginning in 1995 in the
nine areas of the nation suffering the most from ozone pollution. Other areas can
opt into the program if they so choose. Under the program, cleaner fuel, made by
removing many of the toxic chemicals from base gasoline and replacing them with
clean oxygenates, must be sold in participating areas.

Sadly, both the RFG program and the oxygenated fuels program have come under
attack lately, and questions have been raised about when and how it will be imple-
mented. The American Petroleum Institute has been trying to convince states not
to opt into the program. Rather, API would have states choose a different route, one
that would have fewer air quality benefits.

Just last week, the Senate- accepted an amendment to the VA-HUD Appropria-
tions bill that would allow states to opt out of the oxygenated fuels program, under
certain conditions. This seemingly minor amendment, which was ado pted with little
debate, could have far-reaching ramifications, and I expect it will be revisited in
conference.

The ceaseless bickering over the ultimate shape of the RFG program has also con-
tributed to uncertainty and served to undermine support for this precedent-setting
policy initiative. If this nation is truly intent on seriously addressing our air pollu-
tion problems, we must bridge existing differences and move ahead to implement
a strong and workable RFG program.

If successfully implemented, the RFG program has the potential to reduce air pol-
lution, reduce our dependence on foreign imports of petroleum, and create domestic
jobs. The question that we as a nation must ask as we stand on the threshold of
this exciting new opportunity is how to ensure that the full potential of this pro-
gram is realized.

This hearing is the first in a series of three hearings designed to answer that
question, as well as questions about the appropriate structure of tax incentives for
an array of alternative fuels. Today, we intend to explore the advantages and dis-
advantages of using two oxygenates, ethyl tertiary butyl ether, known as ETBE, and
methyl tertiary butyl ether, known as MTBE, and the roles that they could play in
cleaning our nation's air, improving the health of our citizens and creating Amer-
ican jobs.

The second hearing in this series will be held later this fall and will examine the
current tax provisions that relate to oxygenates. The third hearing will explore the
tax treatment of gasoline or diesel fuel replacements, including neat ethanol and
methanol, compressed natural gas, and biodiesel fuel.

It is no secret that I have been a strong proponent of ETBE in this debate, and
I would point out that at least one of our witnesses, Mr. Ray Lewis of the American
Methanol Institute, was invited expressly to make any statements he wishes to
about the merits of methanol and MTBE.



45
MTBE is a well-known and widely-used commodity. ETBE, on the other hand, is

a relative new-comer with great potential. It is my hope that this hearing, among
other things, will correct some misimpressions about this newer fuel.

As the chart before you indicates, ETBE as a fuel additive results in fuel with
high octane, substantial toxic dilution, and low evaporative characteristics. Second,
ethanol, and hence ETBE, is an efficient fuel, both in terms of net energy balance
and cost to the federal government. This point is further illustrated by two addi-
tional charts I have with me today.

Once again I would like to thank our witnesses for coming. I invite them to com-
ment on these and any other points relevant to the topic under consideration today.

FACTORS AFFECTING RELEASE OF
Toxic AROMATICS
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THE ETHANOL TAX BENEFIT

SAVES
THE GOVERNMENT MONEY

Cost Savings

Because the ethanol tax benefit increases the demand for corn, it
decreas?s farm subsidies, resulting in a net savings of about $550 Million
per year.

Source. GAO U
I V

Increasing market opportunities for ETBE would
further reduce farm subsidies.



48

THOMAS DASCHLE 20 St. A *.Ul SW

SOUTH DAKOTA S3a s
P0 oSW S36
A"004 E SO5 $702-1536

CO0. flS 6OS) 225-8823

eTHICS dnit d tates *enate , s."o. a Is$
FINANCE RATH Cr, SO 7109

NOtA AFFAIRS WASHINGTON. DC 20510-4103 605) 340-7551
VETIRA NS AFFAIRS

20o? 22-232, February 7. 1994 81 o2
TOLL FREE 1-400-424-8904 S.Ou. F .. SO 57101

t600 334-9596
TOO 6051 334-4632

Raymond A. Lewis
President
American Methanol Institute
800 Connecticut Ave, NW -- Suite 620
Washington, DC 20006

Dear Mr. Lewis:

I am writing regarding your testimony before the Senate Subcommittee on Energy and Agncultural
Taxation on September 29, 1993.

At that hearing, you promised to provide a full list of the membership of the American Methanol
Institute, indicating the percentage of foreign ownership of those members. In a followup letter of
October 5, 1993, 1 requested that you provide information on "which AMI members have equity
participations in non-North American oxygenate facilities, the types of oxygenate produced at those
facilities, the estimated annual capacities of those facilities, and the amount of oxygenate from each
facility that is exported for ultimate sale in the United States." A copy of that letter is attached.

To date, more than four months later, the Subcommittee has not received that information, despite
repeated requests to you from the publications staff. Due to the importance of this information. I
have asked that the hearing record remain open until the information is received. It is difficult to
understand why this type of information should require so much time to assemble.

As you know, the purpose of the hearing was to collect and evaluate information on the various
oxygenates available to be blended with gasoline. As such, the Finance Committee relies on the
cooperation of all witnesses to establish a full and complete hearing record. Providing only that
information which the American Methanol Institute wishes to make public damages the public
interest by undermining the ability of Congress to make fully informed judgments. Should AMI
continue to demonstrate its unwillingness to share information with the Committee -- information
which it promised to provide at the hearing-- it would be difficult to justify inviting AMI to
participate in future hearings on this subject.

I look forward to hearing from you.

Since

Dasc

To ashle
ted States Senate

Enclosure
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Mr. Raymond A. Lewis
President
American Methanol Institute
800 Connecticut Avenue, N.W. -- Suite 620
Washington, DC 20096

Dear Mr. Lewis:

Thank you for providing testimony at the Finance Subcommittee on Energy and Agricultural
Taxation hearing last week. I appreciated the time and effort you invested to help the
Subcommittee explore important issues related to MTBE and ETBE, and am writing to request
clarification of two issues that came up during the discussion.

For the purpose of completing the hearing record, I would appreciate additional information on 1)
the degree of foreign methanol and foreign MTBE producer participation in your organization, and
2) the extent to which your members are involved in the advancement of commercial production of
methanol from non-fossil fuel feedstocks.

The Subcommittee heard testimony from numerous witnesses who stated that, absent certain policy
changes. a substantial amount of the oxygenates needed to supply the U.S. demand would come
from foreign sources, such as those located in the Persian Gulf. Most of the witnesses also
acknowledged that farsighted alternative fuels policy should be based on a number of factors in
addition to strict "marketplace" considerations. These factors include job creation, energy security,
the trade deficit, the federal budget deficit, renewability and environmental protection.

The testimony presented to the Subcommittee supported the contention that it would be preferable
to meet domestic ether demand with domestic ether supplies. It is possible that the Subcommittee
will want to consider how best to encourage the domestic ether industry to meet this demand,
particularly in light of the fact that foreign ether producers are often enticed by host government
raw material and financial concessions.

In weighing your testimony, it is important for the Subcommittee to have a clear sense of AMI's,
members' priorities and objectives. While the American Methanol Institute (AMI) describes itself
as "the national trade association for the U.S. methanol industry," the Subcommittee notes that its
membership includes many large multinational companies that have equity interests in large foreign
methanol producers, and. in some cases, foreign MTBE facilities. AMI members like Fletcher
C'-,Jlenge, Nissho Iwai Corp. Sabic Marketing Americas, Mitsubishi Gas Chemicals, and Trinidad
and Tobago Methanol appear to have interests that could be at odds with a policy designed to
maximize U.S. oxygenate production.
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Please'describe which AMI members have equity participations in non-North American oxygenate
facilities, the types of oxygenate produced at these facilities, the estimated annual capacities of
these facilities, and the amount of oxygenate from each facility that is exported for ultimate sale in
the U.S. market. In addition, it would be helpful if you could advise the Subcommittee whether
each of these facilities has benefitted from, or currently enjoys, any type of host government
assistance, whether it is in concessionary raw material pricing policies, tax forgiveness and/or
moratoriums, or financing support, and whether equity- or debt-related. Please make this
information as current as possible.

As you know, Congress established the alcohol fuel incentives in 1978 and 1980 to encourage the
development of non-fossil-based alternative fuels. In response to these tax incentives, the private
sector has invested hundreds of millions of dollars in plants to manufacture alcohols -- primarily
ethanol up to this point -- from renewable feedstocks. While technological advances are occurring,
producing alcohol fuels from renewable feedstocks is more costly than producing those same fuels
from fossil fuels, such as natural gas and coal. Use of renewable feedstocks is also more capital-
and labor-intensive, and offers more environmental benefits, particularly through reductions in
emissions of the greenhouse gas, carbon dioxide.

Please advise the Subcommittee if any AIMI members are involved in the commercialization of non-
fossil fuel-based alcohol production technologies. Without divulging any proprietary information,
please describe the general extent of their commitment to this work, in terms of funding levels.
number of years involved in this work, and level of effort (i.e., pilot scale, demonstration scale,
commercial scale). Finally, the Subcommittee would like to know if AMI's members believe that
there are non-fossil fuel-based methanol production technologies that could be operating on a
commercial scale in the near future.

Thanks again for your participation in the hearing. The Subcommittee is grateful for your help in
providing it with the most up-to-date information on the alcohol fuels and ether industries. I look
forward to hearing from you soon on these follow up 4ucstions.

With best wishes. I am

Sinc

Tm Dastchle
united States Senate

TAD/ew
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Raymond A. Lewis

President
American Methanol Institute
800 Connecticut Avenue, N.W.
Suite 620
Washington, DC 20006

Dear Mr. Lewis:

My staff ha; briefed me on your recent meeting with them at which you provided your written
response to questions raised during your testimony last September before the Finance
Subcommittee on Energy and Agricultural Taxation. I appreciate your expressions of apology for
the tardiness of your written submission and welcome your expressed interest in maintaining an
open dialogue between us. I am always willing to discuss in any appropriate manner issues of
relevance to the Subcommittee's jurisdiction, and I have asked my staff to follow this approach.

Since Felix Sanchez emphasized AMI's desire to keep the lines of communication open in his
phone conversation with my tax counsel, Alex Deane, I thought I would take this opening to react
to your record submission. Despite its length, I find in it very little information responsive to the
questions posed at the hearing and further clarified in my letter to you several days thereafter. A
copy of my subsequent letter is attached for your reference.

My interest is in ascertaining the general activities of the AMI membership, most specifically
whether individual members are engaged primarily in domestic or foreign production. As I stated
in my October 6, 1993 letter:

"In weighing your testimony, it is important for the Subcommittee to have a clear
sense of AM's members' priorities and objectives. While the American Methanol
Institute (AMI) describes itself as "the national trade association for the U.S.
methanol industry," the Subcommittee notes that its membership includes many
large multinational companies that have equity interests in large foreign methanol
producers, and, in some cases, foreign MTPE facilities."

It seems to me that this request could be accommodated without divulging any truly "proprietary"
information.

Your February 15, 1994, submission contains lengthy discussion of the methanol industry in
general, as well as the tax treatment of methanol and ethanol and their respective ethers, but none
of this information-is responsive to the questions asked. Most of it is repetitive of AMI
promotional materials we have seen numerous times in the past.

The only directly relevant information provided in the submission is a list of the members of AMI.
It contains no indication as to whether or not the list is complete, the percentage of foreign
ownership of these members, and the amounts of methanol and MTBE that each of these members
import into the U.S. each year.

Finally, your submission totally ignores my request for information on the methanol facilities
owned or controlled by these companies and the amount of methanol produced at each of those
facilities. I find it difficult to believe that federal anti-trust guidelines would prevent AMI from
collecting the information needed to comply with this request.
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AMI fiequenfly has argued, moreover, that the domestic ethanol industry should not be given
encouragement through the provision of tax incentives, despite the billions of dollars in tax
incentives that have been made available to the oil and natural gas industries as well as the
subsidies provided by foreign governments to foreign producers of MTBE. Allegedly, these
arguments have been made on behalf of the domestic methanol and NITBE industries.

Given those positions and considering the subcommittee's grant of ANII's request to testify at its
hearing on September 29, 1993, it is my belief that the subcommittee and the public have a right to
know the general activities and objectives of AMvf's members. Such disclosure is a fundamental,
reiable and universally respected aspect of testifying.

In conclusion, while I have instructed my staff to accept your request for another meeting, I would
strongly urge you to arrive at that meeting prepared to provide the information requested. Your
good faith cooperation will reflect not only on the integrity of AMI, but also on its future
opportunities to testify before this subcommittee.

With best wishes, I am

T Daschle
tted States Senate

PREPARED STATEMENT OF DAVID GUSHEE

My name is David Gushee. Until this past Monday, I have been a Senior Special-
ist in Environmental Policy at Congressional Research Service, Library of Congress.
On that day, I retired. Yesterday, I became a contractor to CRS to provide over the
next two years continuing expertise and analysis similar to that I have provided in
the past.

CRS provides to Congress objective information and analysis without partisan
bias, according to instructions in the Legislative Reorganization Act of 1970, which
created CRS. Within that requirement, I have prepared a number of analyses for
the Congress on issues associated with alternative fuels and clean gasoline as the
Clean Air Act Amendments of 1990 and the Energy Policy Act of 1992 were debated
in Congress. This testimony conforms to that same standard.

My assignment this afternoon is to review the Clean Air Act requirements for
oxygenates in reformulated gasoline (RFG), to estimate the future demand for
oxygenates as a result of these requirements, to describe the place of ethers among
the oxygenates, to identify the properties which affect which oxygenate to select
from among the options, and to rate the ethers relative to those properties.

My conclusion is that the oxygenate that would win the lion's share of the market
if performance and cost were the primary criteria may not win because of socio-
political forces which place higher values on other criteria. The issue is still in
doubt.

CLEAN AIR ACT REQUIREMENT FOR RFG

The Clean Air Act requires that, beginning January 1, 1995, gasoline sold in the
nine serious, severe, and extreme ozone nonattainment areas contain at least 2.0%
oxygen and no more than 1.0% benzene. A number of other attributes are specified,
among which are two of direct relevance to the choice of oxygenate-volatility and
aromatics content. The precise limits on these two factors will be the result of EPA
rulemaking (not yet complete) to set the parameters, followed by refiner choice
which will reflect the individual characteristics of each refinery.

OXYGENATE DEMAND

The nine ozone nonattainment areas under the reformulated gasoline mandate
consume about 20% of national gasoline demand. Other ozone nonattainment areas
not under the RFG mandate may opt in. If all that could opt in do so, more than
60% of national gasoline demand would be affected. The share affected could go



higher, depending on whether States mandate RFG statewide rather than just with-
in the nonattainment areas.

The Clean Air Act also mandates oxygenates in the winter months in carbon mon-
oxide nonattainment areas. The winter oxygenate program involves about 10 billion
gallons of gasoline at 2.7% oxygen. Further, some refiners voluntarily use
oxygenates as sources of octane in gasoline sold in noncontrol areas. Thus, total de-
mand for oxygenated gasoline will be somewhere between 35 billion and 75 billion
gallons per year in the late 1990's, with the volumes tending toward the lower level
in 1995 and increasing over time as areas opt in.

It is also possible that, as the proportion of oxygenated gasoline increases, the in-
dustry will decide to go all the way to 100% oxygenated gasoline so as to return
to a system with fungible products, which cost less to distribute-than a system with
products which must be kept separate.

Assuming that 35 to 75 billion gallons of gasoline will contain 2.0% oxygen sup-
plied by 11.0% methyl tertiary butyl ether (MTBE) in the gasoline, somewhere be-
tween 4 and 8 billion gallons per year of MTBE would be required. Of course, not
all the oxygenate will be MTBE, and the oxygen content will not all be 2.0%, but
this estimate provides a sense of the general magnitude of the gasoline oxygenate
market.

THE ALTERNATIVE OXYGENATES

Potential sources of oxygen for oxygenated gasoline include alcohols such as meth-
anol, ethanol, and higher alcohols such as tertiary butyl alcohol (TBA) and ethers
such as MTBE, ethyl tertiary butyl ether (ETBE), tertiary amyl methyl ether
(TAME), tertiary amyl ethyl ether (TAEE). Diisopropyl ether (DIPE) has been an-
nounced as a candidate oxygenate, but there appear to be no commercialization
plans. These substances can be made from a wide variety of feedstocks, although
currently they are made from biomass (ethanol), natural gas (methanol and
isobutylene from natural gas liquids), petroleum (DIPE), or a combination of these
(ethers produced by refiners).

At this time, MTBE and ethanol provide the lion's share of the oxygen. Last year,
about 1 billion gallons of each were added to gasoline in three different markets-
the gasohol market (all ethanol), the winter oxygenate market (about one third eth-
anol and two thirds MTBE), and the octane market (essentially all MTBE when the
octane is provided by oxygenate).

Most early estimates of oxygenate use in RFG assumed that MTBE would be the
oxygenate of choice, with a possible volume of 5, 6, 7, or even more billion gallons
per year as the year 2000 approached. The role of TAME would increase but be lim-
ited by the volume of C5 olefins in refineries. The role of ethanol in RFG was ex-
pected to be minimal.

These early estimates of the dominance of MTBE in RFG are now in doubt. The
EPA RFG rulemaking, where the role of ethanol hangs in the balance, is one factor.
The health effects issue is another. A third is the emphasis on lower and lower vola-
tility in RFG, particularly in later years, not only by EPA but also in California.

FACTORS AFFECTING OXYGENATE CHOICE

There are many factors bearing on the selection of which oxygenate or mixture
of oxygenates to use. The primary technical ones are compatibility, cost, availability,
blending volatility, blending octane, and oxygen content.

Compatibility. Alcohols have some compatibility problems, primarily their tend-
ency to absorb water. Gasoline and other refinery products all contain water when
they leave the refinery. The water doesn't affect the product quality because of its
low solubility in the petroleum products. With alcohols in the products, however,

ockets of water can cause problems, particularly in pipelines. This can be overcome
ut at a cost not required with ethers, which do not have the same affinity for

water.
Volatility. Volatility is one of the key variables affecting the tendency of RFG to

form ozone. The lower the volatility, the less fuel is evaporated. The less is evapo-
rated, the less ozone is formed. EPA's first pass in rulemaking set a volatility limit
of 8.1 psi (measured as Reid Vapor Pressure, or RVP) in northern tier cities and
7.2 in southern cities. These limits compared to limits of 9 and 7.8 respectively for
nonreformulated gasoline.

Methanol's blending RVP is so high that it is disqualified as an oxygenate source
except in some blends not currently being used. Ethanol has a blending RVP of 19
psi, which means that significant efforts are required in mixing and matching refin-
ery streams in order to meet the RFG volatility limits. The difficulty is greater as
the target RVP goes down.



MTBE has a blending volatility of about 8 psi. This makes MTBE convenient with
respect to meeting the volatility specification for northern tier cities. ETBE, TAME,
and TAEE have blending volatilities of about 4 psi. Whether this is an advantage
in making gasoline for northern cities will depend on the specifics of the refinery
in question, since volatility can be affected by the relative proportions of a number
of different refinery blendstocks, and the issue is one of aggregate system cost.

For southern cities, the lower RVP limit removes some of the blending flexibility,
thus reducing MTBE's relative advantage compared to ETBE and TAME or TAEE.
Octane. All of the oxygenates have blending octane values higher than the base

blendstocks from which gasoline is made. Thus, they are all -octane enhancers.
ETBE and TAME have slightly higher blending octanes than MTBE. The differences
are not great but in some cases, particularly when octane is short, can be the swing
factor.

Dilution Factor. To produce an oxygen content of 2.0%, ethanol content is 5.7%.
MTBE content is 11.0%. ETBE content is 12.7%, and TAME content 12.7%. TAEE
content would be 14.5%. This factor can play a role when benzene content of the
gasoline produced by mixing various refinery streams is very close to the upper limit
of 1.0% and could be brought within specifications by an ether with a larger dilution
ratio, thus avoiding an extra step in the refinery.

Cost. Ether cost depends on the cost of the alcohol, the cost of the olefin, and
processing cost. ETBE and MTBE use isobutylene as the olefin, the alcohols being
ethanol and methanol respectively. The isobutylene cost is common to both; it costs
slightly more (a few pennies per gallon at the most) to make ETBE than MTBE.
Ethanol is priced around $1.25 per gallon; after Federal subsidy, this is reduced to
71 cents per gallon. Methanol is priced at about 45 cents per gallon (both sell for
less from time to time because of temporary market conditions). Thus, ETBE will
cost net to the blender about 10 to 15 cents per gallon more than MTBE. TAME
will cost a bit more than MTBE, because the C5 olefins are slightly more expensive
than isobutylene. TAEE will be to TAME as ETBE is to MTBE.

According to a recent CRS estimate, the volatility, octane, and dilution advan-
tages of ETBE will be of real value in making RFG for summertime use in southern
tier cities and in California and will probably result in significant volumes of ETBE,
probably in combination with MTBE, in the gasoline going to those markets. In
northern tier cities, these values will not be of enough value to close the price gap
if the relative alcohol prices do not change.'

CONCLUSION

When the Clean Air Act Amendments were passed in 1990, it was generally per-
ceived by the petroleum industry and most other observers that the market for
oxygenates would skyrocket into the billions of gallons per year, that ethanol and
the ethers would share the winter oxygenate market, and that MTBE would capture
most of the RFG market in the early years. Other oxygenates, probably ethers,
would be developed and capture some of these markets as the years went by.

As the reformulated gasoline era draws nearer, the future for MTBE appears to
be much less certain, in large part as the result of uncertainty about what the regu-
latory system will reqiireb-ut also because of uncertainties associated with potential
adverse health effects and the increasing emphasis on lower and lower volatilities.
Of these driving forces, only one-the apparent trend toward lower volatilities-is
primarily a technical issue. The others are as much sociopolitical as they are tech-
nical.

PREPARED STATEMENT OF SENATOR ORRIN G. HATCH

Mr. Chairman, I want to thank you for holding this hearing today on the environ-
mental and energy issues associated with ethanol and methanol. As I understand
it, this is the first of three anticipated hearings on various aspects of alternative
fuels, with the others focusing on the tax policy of alternative fuels and on sub-
stitute fuels.

I commend you, Mr. Chairman, for your leadership in scheduling these hearings.
Too often, we in Congress tend to be reactive to crises rather than being proactive
to opportunities. We wait until urgency demands our attention, often at the risk of
ending up with less than the very best policy decisions. The issues before us today,
dealing with our nation's energy policy, demonstrate a good example of where

",Economics of MTBE vs. ETBE in Gasoline." CRS Memorandum. David E. Gushee. July 27,
1993.
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thoughtful action now, before the next energy crisis erupts, could greatly benefit all
Americans.

The Clean Air Act Amendments of 1990, which require the oxygenation of gaso-
line, present the nation with both challenges and opportunities. The importance to
our economy of fuel additives, such as ethanol and methanol and their derivative
ethers, will only grow as more and more fuel is reformulated.

Oxygenated gasoline burns more efficiently than regular gasoline, resulting in
lower emissions of carbon monoxide and ozone, two elements of air pollution. How-
ever, Mr. Chairman, the benefits of oxygenation are less clear in the area of PM10
particulates. In fact, the State of Utah has asked the EPA for a waiver of the oxy-
genation requirement for the Salt Lake/Ogden Metropolitan Statistical Area because
oxygenated fuels are expected to cause the state to violate PM10 air quality stand-
ards.

Because oxygenates are made from energy sources other than petroleum, their ex-
panded use in gasoline offers an opportunity to displace some of the petroleum we
now import with domestically produced additives. This should reduce our reliance
on foreign oil and help bolster our energy industries. According to the Congressional
Research Service, the demand for oxygenated gasoline will grow to as much as 75
billion gallons by the end of the decade. This represents a significant opportunity
for domestic producers of additives.

I welcome our witnesses today and look forward to learning more about the prob-
lems and opportunities of gasoline additives in energy and agriculture producing
states like Utah, as well as what kind of policy changes we should consider to en-
sure the best overall benefit to Americans from these changes.

PREPARED STATEMENT OF SENATOR J. ROBERT KERREY

Mr. Chairman, I would like to thank you for the opportunity to appear before your
Subcommittee today to discuss the benefits of ethyl tertiary butyl ether (ETBE), a
derivative of ethanol. As Nebraska is a large corn producing state, the continued
widespread production of ETBE will have a very positive effect on the economy of
our state. The broader issue, however, is that the positive effects of ethyl-based fuels
are not limited to those midwestern states where corn is grown. The use of these
fuels will make for a cleaner environment, less dependence on foreign oil, and less
need for government farm support.

There are three reasons why ETBE is environmentally preferable to other tradi-
tional fuels and methyl tertiary butyl ethyl ether (MTBE). First is the additive's
higher octane level, which reduces the amount of toxic chemicals in the fuel, thereby
allowing it to bum cleaner and reduce harmful emissions. Second, when ETBE is
blended with gasoline it actually lowers the evaporation rate and reduces ozone
problems associated with a higher Reid Vapor Pressure (RVP) level. Third, ETBE
is a renewable energy source, which reduces the output of carbon dioxide and re-
verses damaging global warming trends.

Another positive attribute of ETBE is that it can be produced domestically, there-
by improving our economy, and reducing our dependence on foreign energy sources.
Currently, domestic production of oil is at its lowest level in thirty years. Explo-
ration efforts have decreased as well. The United States presently imports about
fifty percent of its oil, a figure expected to rise to almost sixty percent by 2000. We
cannot address this problem by simply opening the Arctic National Wildlife Refuge,
and other environmentally sensitive areas, to drilling. For the sake of our own eco-
nomic and energy security, we must continue to develop alternative fuel sources
that are domestically produced and easily renewable.

In Nebraska alone, there are currently two ethanol plants in operation, one near-
ing completion, and two more that are under construction. There are nearly twenty-
five nationwide. At the Nebraska plants, ten percent of the state's annual average
corn crop, or 100 million bushels are converted into 240 million gallons of ethanol-
one-fifth of the U.S. total-every year. The production of ethanol also produces jobs,
and increased U.S. production could create 28,000-108,000 new jobs by 2000.

Finally, the U.S. Department of Agriculture estimates that ethanol production
currently raises the price of corn by about 15 cents a bushel, and is expected to raise
the price even more by 2000. Not only will this give vital financial help to our na-
tions farmers, but it will also help to reduce federal farm outlays. For example, each
one cent increase in the price of corn saves the taxpayers $55 million in lower corn
program costs. Thus, the current benefits of ethanol production save about $825 mil-
ion in annual USDA costs. Given these facts, it seems that the expanded production
of ETBE is just smart fiscal policy.
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PREPARED STATEMENT OF RAYMOND A. LEWIS

On behalf of the American Methanol Institute (AMI), the
national trade association for the U.S. methanol industry, I am
pleased to have the opportunity to appear today 'to present this
testimony on the energy-security and environmental benefits of
methanol fuel additives.

I understand that: subsequent hearings will examine issues
about the tax subsidies for alternative fuels and fuel additives
and the effects cf these subsidies and other programs on the
competitiveness of the domestic methanol industry, as well as the
economics of clean-fuel production. AMI looks forward to
participating in those hearings.

In this connection, AMI commends the Chairman and the
Subcommittee for taking this important first step in examining
the tax treatment of gasoline additives and alternative motor
fuels. This is an area greatly in need of legislative
reexamination. Over the years, the taxation of motor fuels has
developed in a piecemeal manner, resulting in an overall system
that provides wide and unfair disparities in tax treatment
between similar products. This pattern is highly prejudicial to
methanol and MTBE, as is shown in the attached Exhibit I.

AMI believes that taxes applicable to competing products
should not attempt to promote one product over another,
particularly in the developing area of clean fuels. A product's
merits should be demonstrated instead in the market. It is
important in this context that the Internal Revenue Code not be
used to make judgments about the relative merits of any
particular gasoline additive or alternative fuel. While there
may be a policy reason to provide all alternative fuels with some
preferential tax status over gasoline, such as an initial period
of tax exemption to establish market growth, any such policy
should be as neutral as possible among all alternative fuels.

With this background in mind, I am pleased to address the

more specific and limited topics of today's hearing.

Introduction

What Is Methanol? Methanol is a clear liquid alcohol. It
is produced almost entirely in the U. S. from abundant supplies
of domestic natural gas. When produced from natural gas, there
is no other feedstock, so the production of methanol is a
remarkably efficient and environmentally clean process. Methanol
can be produced from a broad range of other domestic resources as
well, from biomass to coal. Promising technology is being
developed, for example, to produce methanol cleanly as part of
the steelmaking process, which will provide major employment,
environmental and energy benefits for the Nation and should
greatly enhance the competitiveness of the U. S. steel industry.
In addition, although funding has been very' limited compared to
other fuels, substantial progress has been demonstrated to
produce methanol from a variety of domestic renewable or recycled
products.

What Are Methanol Fuel Additives? Methanol and its
derivatives can be added to gasoline to produce a fuel that is
both cleaner burning and higher in octane. Methanol contains
50 percent oxygen by weight, a property that gives it enormous
benefits in blending with gasoline to produce a fuel that burns
both more cleanly and with better performance.



While methanol has been approved for blending directly with
gasoline to produce these results, our industry has not sought
any environmentally damaging volatility waiver that would have
improved the economics of direct blending. Rather, it has become
the practice to achieve these benefits by blending methanol
ethers with gasoline. Using methanol to produce an ether retains
all the benefits of methanol while providing a low-volatility
blendstock that has low water solubility and therefore can be
transported more efficiently through normal fuel-distribution
pipelines. The most common ethers to date have been MTBE (methyl
tertiary butyl ether) and TAME (tertiary amyl methyl ether).

MTBE has been providing benefits as a gasoline additive
since 1979. Last year, approximately 2 billion gallons of MTBE
were blended into gasoline.' More than one-third of the
methanol currently marketed in the United States is used to
manufacture MTBE and other methanol fuel products, which have
become well-accepted and widely-used clean-fuel gasoline
additives.

How Do Methanol and Ethanol Participate In The Gasoline
Additive Market? The market for alcohol gasoline additives today
consists of ethers such as MTBE and direct ethanol "gasohol"
blends. Ethanol currently accounts for well over 50 percent of
this market, with sales last year of some 1.1 billion gallons of
ethanol compared to approximately 700 million gallons of
methanol. Ethanol today is most often blended directly into
gasoline in volumes of up to 10 percent ethanol, and the ability
to produce ETBE with only minor modifications to MTBE plants has
been demonstrated.

Energy-Security Benefits

Methanol And Its Derivative Fuel Additives Are Important
Domestic Industries That Provide Major Energy-Security Benefits.
It is important to recognize that both methanol and its
derivatives such as MTBE are major domestic products. In recent
years, the domestic methanol industry has expanded rapidly to
meet the growing demand for clean fuels and fuel additives. The
methanol industry is providing a key market for domestic natural
gas and other domestic products. We estimate that by 1995,
methanol production will provide a market for 500 bcf of domestic
natural gas. This will represent the most significant
opportunity available to implement the Clinton Administration's
goal of displacing imported petroleum with clean domestic natural
gas-derived products.

Currently, some 75 percent of the methanol consumed in the
United States is produced domestically, with another 16. percent
produced from secure natural gas supplies in Canada. An
additional 5 percent comes from Latin America and the Caribbean
Basin, with only 4 percent produced in other parts of the world.2

MTBE and other methanol-derived fuel additives are similarly
domestic in origin. Major domestic producers of MTBE and
methanol include such well-known companies as Enron, Beaumont
Methanol, Methanex, Valero, Lyondell, Ashland Chemical, Global,
Arco Chemical, Texaco Chemical, Texas Petrochemical, Bellvue
Environmental Fuels, and Amoco.

CRS Issue Brief: Alternative Transportation Fuels: Oil
Import and Btu Tax Issues, Updated May 18, 1993, Congressional
Research Service, The Library of Congress, p. CRS-6.

2 Source: Petrochemical Consultants International, from

U.S. Department of Commerce and- International Trade Commission
statistics.
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Methanol and its derivatives provide real energy-security

benefits to the Nation. Because methanol does not require any
significant use of petroleum products in its production, the use
of methanol and methanol derivatives is a powerful means of
reducing oil imports and advancing important energy-security

goals. In addition, by chemically reacting methanol with highly
volatile butanes, the natural gas replacement for imported :rude
oil is leveraged 3 times. If these butanes were not currently
combined with methanol to produce MTBE, they would be burnea in
the refinery, reducing the use of cleaner domestic natural gao.

If permitted to compete fairly, this pattern of strong
domestic production and growth will continue. Methanol will be a
major domestic product if the tax code and other public policies
permit the methanol industry to compete fairly. The methanol
industry has significant plans to maintain and increase domestic
methanol production. However, these plans are dependent upon a
balanced tax policy that does not undermine the ability of the
methanol industry to compete. AMI welcomes the opportunity at
the next hearing of this Subcommittee to present our views on the
tax policies that would permit. the Nation to continue to enjoy
the energy-security benefits of clean-fuel methanol products in
the future.

Environmental Benefits

Methanol And Its Derivatives Provide Major Environmental
Benefits. Methanol products are key components in producing
cleaner gasoline and in leading the way to an effective strategy
for reducing air pollution. Methanol and its derivatives are ef-
fective in attacking all. three of the major air-pollution
problems addressed in the Clean Air Act -- carbon monoxide,
ozone, and air toxics. Because of these benefits, major
environmental organizations and state and local air-pollution
regulators have consistently supported the use of ethers such as
MTBE in oxygenated fuels and RFG programs and have supported
substantial growth in these programs by encouraging additional
states to opt in.

-- Carbon Monoxide Reduction. Adding methanol products to
gasoline causes the fuel-to burn more efficiently and completely,
resulting in a significant decrease in the emission of carbon
monoxide (CO) . EPA studies indicate chat the use of oxygenated
fuels in CO nonattainment areas during the past winter, as called
for by the Clean Air Act, was largely responsible for achieving a
95 percent reduction in the number of days exceeding the CO
standard.3 Moreover, methanol fuel additives achieve this
benefit without any waivers of other environmental rules,
including rules designed to prevent harmful evaporation of
gasoline blends, while providing a higher octane, better
performing fuel.

-- O_.one Reduction. Ozone in the lower atmosphere is a
primary health concern from urban smog, and reducing ozone
pollution is one of the major priorities of the Clean Air Act.
Ozone is formed in a series of photochemical reactions involving
volatile organic compounds (VOCs) and oxides of nitrogen (NOx).
Methanol products used as Gasoline additives reduce VOCs without
increasing NOx and therefore are key components of any strategy
to reduce urban smog.

Press Release, EPA, March 11, 1993.
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-- Toxics Reduction. Even before the Clean Air Act began to

require the use of oxygenated fuels in certain nonattainment
areas, methanol products were performing a central role in
removing lead from gasoline, thereby eliminating a major source
of toxic pollution. The relatively high octane of methanol
products has made these additives important and clean substitutes
for tetraethyl lead. Moreover, methanol fuel additives enable
gasoline refiners increasingly to reduce benzene -- a known
carcinogen -- and to reduce other toxic hydrocarbons in gasoline
blends.

-- other Environmental Benefits. Methanol fuel additives
provide additional environmental benefits that should become
increasingly important as reformulated gasoline (RFG)
requirements take effect and as attention is focused on emissions
of greenhouse gases. Methanol derivatives are low in volatility
and therefore will provide important clean-air benefits in
producing cleaner gasoline with significantly reduced evaporative
emissions. The production and use of methanol products also
reduces emissions of greenhouse gases compared to emissions
caused by gasoline that is not oxygenated, and therefore should
be part of any strategy to reduce global warming.

Health Attributes

Methanol Additives Are Safe as Well As Effective In
ProducinQ Enercrv-Securitv And Environmental Benefits. In this
concluding section of my testimony, I am pleased to be able to
provide positive information to this Subcommittee on the safety
as well as the effectiveness of the principal clean-air methanol
derivative in use today, MTBE. MTBE is the only fuel-additive
ether to have undergone rigorous and extensive testing.

Prior to the introduction of EPA's oxygenated gasoline
program in the winter of 1992-93, MTBE had been subjected to a
program of rigorous scrutiny and testing. This program involved
11 separate studies, including exposure studies at levels
thousands of times greater than exposure levels during refueling
and driving cars. The results of these studies, as well as over
30 other studies going as far back as 1969, did not show any

adverse health effects at levels present in and around cars and
at service stations.

MTBE and other ethers, including ETBE, have a distinct
aroma, and this aroma is discernible when ethers are blended into
gasoline. Perhaps because of this aroma, as well as publicity
about the oxygenated fuels program and, in Alaska, a 15-cent
increase in the retail price of gasoline, there have been
complaints from a small number of consumers about headaches and
dizziness from gasoline in which the characteristic ether aroma
is present. While nothing in the extensive health studies
indicated that there should be any causal relationship between
the ether and such symptoms, EPA, CDC, and the industry
determined to undertake an even more extensive and rigorous
program of testing.

The results of this recent program of additional tests are
coming in now, and as expected they are confirming the safety of
MTBE. Researchers at Yale and at EPA, for example, conducted
extensive human exposure tests using volunteers and found no
adverse reactions. Researchers in New Jersey conducted studies
comparing reactions to exposure in northern New Jersey, where
MTBE was in use, and in southern New Jersey, where it was not,
and they found absolutely no differences in symptoms or
complaints between the two groups. EPA itself has raised
six-fold the "reference concentration" of MTBE that can be
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inhaled without adverse health effects, and an EPA official has
recently termed MTBE "a safe, effective, and relatively
inexpensive solution" to making gasoline cleaner and safer.' A
recent article describing this testing program and its results,
"Health Studies Indicate MTBE Is Safe Gasoline Additive," is at-
tached as Exhibit II to this testimony.

Since 1979, over 100 billion gallons of gasoline containing
MTBE have been used in the United States. MTBE and other
methanol products can and will continue to help make our
environment healthier and safer by removing harmful CO, benzene,
and other pollutants from our gasoline.

ConclusioD

Methanol Clean-Air Products Must Be Allowed To Compete
Fairly. Methanol and its derivative products have a major role
to perform in increasing America's energy security and achieving
cleaner air. If methanol is permitted to compete fairly, it can
provide these important benefits in an efficient and
cost-effective manner.

Under current law, however, methanol and its derivative
products have been required to face grossly unfair competition
from a highly subsidized and protected ethanol industry. In
addition, recent tax law changes have disadvantaged all
combustible alternative fuels, including methanol and ethanol,
relative to gasoline. I look forward to the opportunity to
present our position on these significant public policy issues at
the Subcommittee's next hearing on this subject.

On behalf of the American Methanol Institute, I would like
to thank you for the opportunity to participate in these
hearings.

Exhibit I

Effective Rate of Tax
Compared to Gasoline

Fuel Based on Enerczv Content

Gasoline 18.4
Diesel 20.8
E-100 (54.10)
E-85 (44.05)
E-10 13.47
M-100 23.18
M-85 21.42
Propane Gas 25.07
CNG 5.89
MTBE 22.63
ETBE without credit 21.84
ETBE with credit (5.72)

The calculation of the foregoing is shown on the following pages.

4 Statement by Jim McCormick, Director, Air and Toxics
Division, EPA Region 10, quoted in "Health Studies Indicate MTBE Is
Safe Gasoline Additive", Chemical & Engineering News, September 20,
1993, pp. 9, 17-18.
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Gasoline 18.4
Diesel 24.4

Z-100 12.95'
Tax Credit (48.55)

Btu

115,000

135,000

75,670

115K/135K x 24.4

115/75.67 x 12.95
115/75.67 x 48.55

EffeotLve Rate
Campered to Gasoline
Based on Xnerav Content

18.4
20.8

19-.68

(54.10)

12.95 81,S70

(48.55)

13.0 111,000

11.4 56,560

11.4
11.4

65,323

18.3 83,950

4.3' Equivalent to
Propane Gas

18.4 93,500

18.4 96,900

18.4 96,900

.15 X 12.95

.85 x 115/75.67 x 12.95

.85 x 115/75.67 x 48.55

115/111 x 13.0

115/56.56 x 11.4

.85 x 115/56.56 x 11.4

.15 x 12.4

115/83.95 x 18.3

115/83.95 x 4.3

115/93.5 x 18.4

115/96.9 x 18.4

115/96.5f x 18.4

.43 x 115/96.9 x S4.0

(5.72)

Neat ethanol fuels are allowed a 5.45 cents/gallon
reduction in excise tax. Section 4041(b)(2). This amount
reduces the 54 cents/gallon subsidy under section' 40(c).

Therefore, the subsidy is the full 54 cents/gallon provided under
section 40.

2 CNG is taxed at a rate of 48.54 cents/mcf, which was

intended to equate to the tax on propane gas on a Btu equivalent

basis. Assuming that an mcf of natural gas contains one million
Btus, the calculation would be 48.54 x 115/1000 - 5.58

3 Under Treas. Reg. 5 1.40-1, the portion of ETBE made

through a chemical reaction with ethanol is also entitled to the 54
cents/gallon tax credit. This regulation is of questionable legal
authority, and is the subject of litigation. ETBE is not presently
in commercial production. If the credit were available for the
ethanol used to make ETBE, the credit would be 43% of 540 or
23.22C/gallon, because ETBE is composed of 43% ethanol and 57%
isobutylene, a petroleum-based feedstock.

9-8S

Subtotal

Tax Credit

C-10
(Gasohol)

M-100

M-85

Propane
Gam

CNG

KTBE

MTE
w/o credit

ETUE'

(w/credit)

Tax Credit

1.94
16.73
18.67

(44.05)

13.47

23.18

19.71

21.42

25.07

5.89

22.63

21.84

21.84

27-.56

-4



Exh bit 11

Health Studies Indicate MTE
Is Safe Gasoline Additive

Alaskan health complaints last winter sprre hastily organized test program,
but official word on additive's safety still awaited

Earl V. Anderson, C&EN Northeast News Bureau

he complaints started in Fairbanks, Alaska, eady last
winter and jumped to Anichmge. Then they popp
up in scattered spots around the lower 48 sttes.

Headaches, dizmness, irritated eyes. and naue were the
usual ailments. The suspected culprit methyl tat-buty!
ether OMITBE), by far the largest-vohnme oxygenate used in
oxygenated gasoline.

lnatal reports of the complaints, along with scare hline
in newspapers, sent shivers
down the spines of MTBE
producers and oil compame.
And they gave the Environ- When you cn Ike
mental Protection Agency
(EPA) a headache to match W~ow (zerol and c
the ones that some Alaskans
sad thev were getting from life-style, people
WMBE-blended gasoline.

Certainly the uproar took n o M P
producers by surprise. MITE
has been used in premium
gasoline as an octane en-
hancer since 1979 without
any mapor complaints. And several de iclid Desver
since 1988, have been using MT in Oxygenatl pro-
grams of thmr own with no problems.

The reports are EPA's headache because it is the agecy
that oversees the oxygenated fuels program a mpr weap-
on in the fight against polluted air. The Progral, part of th
1990 Clean Air Act amendment, requiem arm that do not
meet federal carbon onode standards to e yg
fuels during the winter months whe carbon axu de lev-
els are the highest GAskie in these area mt contin at
least 2.7% oxygen by weight and th a m use it frat
least four months (November through FcbiuY). Adding
oxygenates such as MIlE. other ethOM or ethatn to gaso-
line provides the required oxyge Th. Z -7 fo -
quires 15% by volume of MTBE in asoline

Last year. the oxygenated fuels program's fit, 39 metro-
politan area induding Fairbanks and Anchoruga had to
use oxv.rmted fuel. The program got its baptism by fire
only last November.

The complaints in Alaska surfaced almost immediately.
Alaskan state and aty government introduced
calling for an end to the pogra. By Decbe Alaska
Coy. Walter J. Hickel suspended the oxygenated fuels pro-

grmin Fahbank whereimat of the complaints arose,
eve though the progn still had months to nn. In Wash-
ingto, D.C, Rep Don Young (L-Alaska) introduced a bill
that would give EPA the authodiy to grant Alaska a waiver
from the prograriL

Eou, which support the natedfuels
prammhAve been wicharacteisti ly quiet about the

r ui. David DL D wer, until recdly senor
att y i h Nanal R e Ddef CowuiL says only
ffiaNRDC support the oxygenaed hies progiam because it

reduces carbon monoxide p&.l
hition And Phyllis Salowe-
Kaye. director of the New Jet-
mty (3d Action, says that

xt 45 and 50 degrees .A in o, wa cot-
rTy on your normal ue to support the use of oy-

getite in "win
are not normally Aterafew stted com-

lains in the lower 48 states
Jai rs bed hard nt heels of
-Ses. edSm(,.-AUlam) tie in Alaska the potential

for serous prowln became
all too obvious. MTBE. the
plMnier oxygm used in the

oxygenated fuels pro~ was tited with asios
WVthout M L. the pogm= ft could be , jopardy.
Other oxygenate are available, such as ethyl lot-butyl
ethr (ETME), tat . "MMetyl ethe (TAME), diisopropyl
etlw (=nE, and ethanoL but them's not enough capacity
ib these product. Las yar about 1.8 bMion ga of MrBE
went ino gasoni. alit 50% a than in 199L In 995.
when the dw program to ombat ozone
depletion r up, ev n m o xygenatme wi be need.

At sak for M pioduiss an billlM of dollar in-
vesed in plant alI rkad inopCsatio rplumed. If PhflE
were eve proven to be a health tueat, or ee banned,
dta invetmalt da would be in Jwpardy. Refners
have had to at ltstm thecupl icat andexensem logsis W=,hd in smicdo to oter" oxygen-
ago if t' bem M MY.

Well aware of the ptaMti e qu , in ready 1993
EPA calle in vasiotra inusi.bytade Suir ch as the
Anwa Petrokem budf(MF aehsgrand the
ala Anoition (OFA) toastart planirw tansevaw tes Pro-
FrMa to irvestigat the validity of theahfth daMJ Th trot"
itg was parceled out or vano verVs t nandpri e uab-
oratories. Trade assodiation and ame coltpanies funded

r,

[
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many of thepo0ts. But EPA orchestrated the entie test
program-

In late lulv, EPA assembled ain of the participants at a
hastilv convened conference n Falls Church. Va., to discuss
the results of this researdt. he speakers had no tm to
prepare papers: they spoke off4-t I of them only
with the help of ides. ".

The proceedings still haven't been published and may
not be for some time Opinions about what was pasented
at the conference aren't unanmnous by a long shot. But
rmanv exoerts-n and out of industry-believ th the s-
ertaic data presented went a long way toward restoring
MTEE's tarushed reputation.

A httle tarnish may stall remain, however. When complaints
first started in Fairbanks in November. the Catmm for Diam
Control & Pmvmtion (C(X was on of the fist ageose on
the scene Ln December, it studied 18 people who routely
spend a lot of time around car CDC uri ed MMlE levels
m their blood. how much MTBE they wwe exposed to, Md
what symrptoms of ilnases they experumcd.

1O SEPTEM ER 20. 993 C &E

CDC h ot spa ally come out and said that MTBE Is
haimfuL Howe , in a emt le to the Alaska Depart-
mit of Environmntal Canarvation. Ruth Etzel, chie of
CCs deportment of health and human services. summa-
ried the results of CDCs seardt. Basically, CDC fotd
t opl in Fahkbanks with high MlBE levels in their
b to complain me about such things as head-
acha and naues. It later did a similar study in Stamford.
Coon., and found the same relationship between blood lev-
el anda symptoms. 'The consistency between the two study
sao adds strength to these finrdgs-. Ete, writes.
CDC !hwWt tagged MBE as the culprit in Alaska's oxy-

genated fuels season last year. It does say, however, that
quticis abou MIBE's safety remain until it is more fully
evauaed.

More than a few MTBE suportes have citicied CDC's
Alaskan study. They point out that it fails to mention other
materials found in the air and blooL- for instance benzene,
which an trigger similar symptoms and is a known carcn-
ogen. And thee is no baseine for comparison.

At the FaMs Cbuad meeting however, M E advocates
had to be happy with most of what they heard. iiduding a
reortan tudies of MDE's lalth e on aznisals intist-
ad a 6 the complaints started piling up in Alaska.

With a 1987 tat rule negotiated under the Tomsc Sub-
staces Control Act, a task forma of MTBE producers started
a S3.5 million ses of studio on animals to determine
Mwl's potential chroeric health ffeis. The sturie which
began in 198L were coordinted by OFA. but the Synthetic
Organic Ouical Manufactugre Association (SOCMA)
po s_ - of the work fr OFA.

OFA exposed animals to very high levels of MTBE to
check the oxygenates toiological potential. The inhalation
teas included single expo s. repeated daily exposures.
and lifetime expouvm

About the wrst to cme out of these stsai s that the an-
imas 5 Vep .n 'rowsininanlacnd i €yr mo coordination.
But they recovered a Y in a very ohm t. even at
extridy high levels. nasm i xre-t with data
fromi -- ,Jo-sn studies. In thse studiesa, MTlE absorbed
tilo the body rapidly convrtme to fet-butyl alohol. which
is fly elimnind from the bodyminurisie

Last year. OFA completed two lifetimexpo studies
on anmato tat for t a chrodc effet.
Rate anid m were exposed to 8000 ppm. 30 ppm. and
4w0 ppmt ME for six hamn per day, five days per week
for 24 miinths (rate or 18 mote(Mdo).

ReAO e fald an'a WIed d odbetipt ms
in th lives of emale mica 8000 ppm. In =M there was an

ineain renal tubular cdl tmam But them ocund only
in male r and at 3000 ppm ad 8000 ppm.

Larry Andr ws. manager of tckcs and regulatory affairs
ftr Arm cbm lo and had o the MBE health task force
poin t thtt, in toxicology studies, research use ex-
tremely high doses purposely to induc some effecr- in an-
imals. And, he adds, the tumor m to ooo by mecha-
nme that aren't relevant to hunms.
•l tase show that MTBE is not very toxic," says An-

dewL in fam he adds. th is a large margin of safety."
Based on some of thea chronic (long-term) exposurir

studies with animals. EPA reported at the Falls Church
meeting that it had raised what it calls it inhalation "refer-



eace concentration (RI for KMTE.
Inhalation R'C is the airborne conan-
ation that can be inhaled over a life-

time by people, including chemically
sensitve people. without poring any
appreciable health hazard. EPA in-
creased the RfC level to 3D mg per cu-
btc meter. a sixfold increase. One med-
ical expert says this implies that EPA
Ls even more certain than before that
MTIE poses animall" he lth risks.

The EnvrorLmental & Occupational
Health Sciences Institute (EOHSD, a
cooperaive venture of Rutgers Um-
versirv and Robert Wood Johnson
Mellcrl SchooL [iscataway, N.J., con-
ducted an epidernological study this
year- T'his one. however, was in New
Jersey to determine it TE plays any
rote in symptoms that-state garage &OmM.soCem
workers have reported. EO-SI sur-
veyed 2.37 garage workers in state
azeroes. pnmanly mechanc. mechanics helpers, and refi-
ejers. The seit-reported symptoms included headaches, nau-
sea. cough fn,, lightheadedness, and eye rritabn-very
siar to the ones that first surfaced in Alaska

The beaurv of this EOHSI study is that the institute was

able to compare workers in northern New Jersey, where ox-
vgenated fueus were being used at the time of the study,
-ith their counterparts in southern New Jersey, which does
not use oxygenated fuels.

The results are particularty compelling says OFA execu-
tive director john Murray. There were absolutely no differ-
ences in the re5ponses given by southern and northern New
ersev worker "IEOHSII couldn't find any differences in

symptoms or complaits, even though they tried hard to do
so.' he says.

Sandra Mohr concurs. An astant professor at the Rob-
ert Wood johnson Medical School. Mohr says the northern,
fugh-exposurm workers didn't report symptoms my more
otten than did the southern. low-expo-
sure workers. 'No untoward health
ets were tound in this cohort of 237
reasonaolv heaathv work mdivlidu-
a s." says Mohr.

Ravmond A. Lewis, president of the
Amencan Methanol Institute. says the
oruy thing wrong with MTBE is that it
makes gasoline smell' differently.
Ethers. ot course, have a distinctive
odor--mne that the tpial oXXsSt 1s
not tamuiar with. But not much is
known anout how either adding an
ether such as NMTE to gasoline may
atfect the charactitic odor of gaso-
:me, or how motorists filling up at the
pump may react psychologicaly to
ditferences in odor.

To rind some answers. earlier this
year API and Arco (Tenucal comuis-
sioned an envuronmental consulting
"nit. TRC Environmentail. Windsor. SfewntL'roLeof

Conn to determine odor threshold
levels for gasoline, MAHF.. other oxy-
genates, and gasoline-oxygenate
blends Not surprisingly, MTBE-gaso-
line blends have lower odor threshold
levels than gasoline alone. In other
words, people notice the odur of gaso
1kw quicker when MTBE is in it.

For instance, the odor detection
thesud for a refer nce gsoline is 0M
ppm in air. For a blend of 15% MTBE in

moline. it is only 0.26 ppm. An odor
detrtan threshold is the level at which
stanone first becomes aware that there
ia an odor.

Odor r snition thresholds, on the
other hand. are levels at which someone
can remgnize and descibe a definite
odor characteristic. In these studies the

w a tat re odor recognition threshold was 0.80
ppm for the refeence gasoline. but only
0.69 pp n for the 15% MTBE blend.

Despite the fact that the concentrations are low (a safe
level of gasoline in the air is about 100 ppm), the tests mti-
cte what everyone inhutively suspected-hat motorists at
a filing station wll smell the blend ease and quicker than
they wil smel straight gasoie Although it' difficult, if
not impible. to correlate the number of health complaints
with the ability to smell MTHE. theres at least the saspidon
anong some obevers th" psycholoically, people may
aocate an unknown r unfamiliar smell with a sense of
lom. Gerhard K. (Gerry) Raabe, director of epidemiology
and medical information services for Mobil Oil, says.
"WhenI people get a whiff of sonething differmt, it sets
them to thinking.

Researchers ;' EPA and Yale Urive ty used the num-
ben developed in the odor-revgrubio threshold study as
guides for two studies in which humans were expcsed to
M~ anmd control substances i i chamber. Timothy Gem-
ty chief o the clinic rsearx branch in EPA's office of re-

midi and devlopuient at Research
Triangle Park; NC., says that even

in Alaska suggest a possible associa-
don between NMTE exposure andZ P, . r L4a th were no
, that cou;_ d,-snonstrate a "direct

aem l reatiohishil' between the two.
To help msove the ism EPA stud-

Wld the snoiry, symp oma r. cellular,
and ocular responses of healthy hu--
m exposed to MTEE in a cntroiled

sue chamber at 24 Q' Researchers
at Yale cmduted a similar chamber
study, unded by OFA and Arc Chem-
L at ft Wohn P ierce Lab-atory.
At Yale, Wlliam S. Cam, a fellow at

the Pierce Laboratory, directed a group
of researchers in a amber study to see
how exposing humans to 1.7 ppm
MTHE for one hour would affect theirMa d td ee behav'ioral and phmv-ok~cai

CFM N InFR Z '. -'I "*:F% I
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Oxygenates: wbathey wre
Oxygenats am liquid omrp an
pounds that can be blended iab ga
oline to increase its oxygen ctums
Dunng combustion, the additions
oxygen tn the gasoline reduces out
put of carbon monoxide and may re
duce emissions of ozone-formin
matenals.

The Environmental Protectlot
Agencv has determined that allpha&W
alcohoLs and ethers, in spedhfic voi
umes and combinations. are "sub,
stantialiy similar" to conventional
gasoline and therefore able to pro-
vide the oxygen that gasoline will

.

med under the CeM Ak Ad Amend-
ments of 1990. It is in this comex
that wmpounds such as methyl tat-
butyl ether (NME) are considered
oxygat, ee though they may
lune other Fm and u m . -

Oxygenated, gasoLin arequ-e
In two pm outlined in the 1990
CU= Air Act Amendments. They
ar the oxygenated fuels program
and the refarmula geollne pro.

The oxygenated fuels program
slated last Nov. L It requires guo-
ine soid in 39 metropolitan areas

tha did not met federal air quality
standards for carbon monoxide to
coninb 2_1% oxygen by weight The
program rum for at leat four winter
umths although ni can choose to

extend i.
The reformulated gasoline pro-

pam stab Jan. 1v 1995. After that
datl, all gasoline sold during the yer
in nine large metropolitan area with
the moet serious ozone problems
must contain L0% oxygen by weight.
Other areas with ozone problems
mary choose to use the reformulation
program

reaons. They also exmoed the 43 sub?" to ar and to
mnitur oi volatile organic cmsu as cntdrsols.Teda
ber temprnrre was 24 C.

Esmentiallv. Yale researes could deM no differee i
how heir nbec acted when they wee exposd to WMT
to gasoune. or to air. Says Cain. "We conclude that one-lx
esosxures to levels of WM up to 1.7 ppma wid ade f6 1
odor. uduoe no reactons in noral. healthy young People
The par.oants ranged from 18 to 34 years od.

The EPA chamber study at Research Triangle Park wA
basicallv the same as the Yale study. The renlts were al
sim-lar, says Mary Smith, director of EPA's field Operatmon
and suvport dimmon. The only diernes were that Re
search Trangle Pa researchers used anr as its oily cao tm
their MTBE concentrations were 1.4 ppm inStead of 1
ppm. and they used only 37 t"t subjec.

The results were indeed. comdsiely amila EPA re
searchers found that the MTBE caused no *e-e in
symptoms such as heardes. Mal iiaion coughing,
or eve u'nmuoor says Gerrity. Nev did exposure to
.TBE have any effect on como p ea or
mood. In short, he says, M tBEa 1.4 ppm and room
temperature doesn't biggeS ympmaUc respome
from health idividuals.

For MTBE producer refnerm and EPA alils thee
results were encourage. The data ar nmicm&,
savs Ralbe. because uns wee exposed for an
hour. compared with the fmon uintsM of etpom-e it
usuallv takes for a refill 6f gasoline at the pump.

A corollarn to these human exposure stUli is a
survey that EOSI-l condu=d amng patient gmurp
with unusual semsiviM to chetrcal. ECSM also
surveyed New jersey residents who rgseed CM-
plains with the state's Department of EnvirDnentil
Protection & Fnergy. It compared espos of 13
multiple chemical sensitivity (MM patient and five
chronic tahgue subjects (CFS) with six normal constrol
sublecs

As most MTBE observers would have expected,
ndiduals with multiple physical complAinft in-

cluding MCS and CFS patients, tended to report
more MTBE symptoms than normal control subj".

lZ 'MTTtER 20. 1993 C&E

a even more than gas pump attendants who work with gas-
- line regularly. Apparently, chemically sensitive individ-

uals or those who are ill may tend to become more symp-
n tonwc with WMBE. But, cautions EOHSI's Nancy Fiedler,
F. an assistant professor at the Robert Wood Johnson Medi-
r cal School, the symptoms may not even be associated

n with MTBE. but merely reflect the overall health of these
individuals.

Because of the small number of people studied, the con-
a d imw nut be considered tentative, says Fiedler. Never-
o themes the study adds one moue element to the pile of evi-
a deice that os dismiss MTBE as the cause of many

- lthc compaints.
L In addition to farming out some of the tests. API made
7 some suey on its own earlier this year. A particularly re-

valing one was an occupational expowme study, designed
- to determine the amount of eposue for MTBE employees

Worked who handle MDTBE are nomay
exposed to only low lveb of the oxygenate

Smme U mm
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who work with the matarl in the
MTBE and fuels midustres. The Number of M
bottom line: not much, even A sh
among those who work g
with MTBE. N r at Ooaguli

Jack Hinton. industal hygiee
manager for Texaco. who dircted
the study, says the data typify in-
dustrv operations in all five of the
steps required to bring NTBE to 30
market These iclude:

- Ma nufacunng-producing
NMTE at both cheirucal plants and 2
retnerles.

* Blending-blending MTBE 10
nto gasoline. which includes han-

dling both neat (100%) MTBE and 0 o o
blenued M"BE fuels. 19" " U 57

* Transportation-moving am , ,emO
MTBE or NM'BE-blended fuels by
barge. ker. railcar, truck, or pip-
Law to thor dstnbusxas points.

SDistribunon-storng MM at and moving it from
distribution terminals to sevio station.

* Service stations-storing and dispensing MTBE-blend-
ed fuels to motorists.

The 2038 exposure meamraemnts the study uncovered
span an 1-year period and tep-at all the maoor produc-
ers and users of MTBE. Most of the data (92%) ae post-
1990. with 50% of the data collected dining tha winter
months. when oxygenated fuels normally would be used.
The 1992-93 oxygenated fuel amast acmmz for 45% of the
data.

According to Hinton, explores to moe than 100 ppm of
M'BE during a normal six- to ni-he* w workshift (tim-
weigted average) happen only infrequenly ad genially
only when workers are palig now tasks. The
same is true of short-tern tasm e than 30 minutes ,
when exposures may nmch 300 ppm.

Among producion worked. prso exomre are la
than 10 ppm in both routine ard Intea operst r. A
quahtv control laboratory tepor Oe single expORn Of
249 ppm whIe bottles were beu wa edL But it was an
unusual situabon, says Hlntom. The automated bottle-
washing equipment usually is fitted with exhaust ventila-
oon. This time it wasn't

Personal exposures in blending operatins am lea than
100 ppm. but numbers ol less than 10 ppm dominate the
dat. In the transportation'sectors, the ual levels AM leM
than 2 ppm for short-term a i acted with mixed
fuel and less than 10 ppm for similar opatioxi with neat
MTBE Distribution workers generally emoter exposures

of less than I ppm of MTDE. wha savio& station atMe-
darns experience exposure of lm than 3 ppm. Themser-
vice station levels, says Hlntm umumly only crop up whm
workers are repairing vehicles or dlyen pump.

In addition, other on-site p o sdies were made at
service stations to check MBE corimsaxiitim in air. After
the ntil health company state surfaig in Alaska.
EPA began planng its seim of dinial research studies to
invesngate the validity of the caim To design the studies
EPA needed estimates of typical concenrations of MTBE in
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air that motorists and service at-
BE MWo tion attendants may experience
at up Lst y lr during refueling.

To get the data, API funded a
M field study to measure ambient

MTBE coen smatiot at 10 servior
stations in the New York metro-
politan area. The study, carried
out by a consulting company, In-
temational Technology Corp. (IT),
Durham N.C. included both full-
service and self-savioe stations as
well as stations with and without
advanced vapor rnovery systems.

n results are hardly suris-
ing. The mean and maximum

nfbur-hour lATE concentrations in
SO a s i ai were highest in the "breathing

mone'" where attendants or cis-
tomers actually pump gasoline
into the cars. They were lower at
the pump island itself and lower

still it the perimeter of the service static . This means, says
Ted Johnson. IT office manager, that refueling activities are
the principal sour of MTE in air at sevior stations.

More important are the actual MTBE levels that the com-
pany detected. Mean MTE coentations measured dur-
ir* four-hour periods were below I ,mat the breathing
z ne nmd plmp Wansds and below sppm at nation pe-

Ernm the aammm four-hour concnurations are
below 2.6 ppm at the breaking zone and pump islands and
below 02 ppm at the perimetr

Johnson says that measurements may underestimte
breathing zose measurements by a fatr of up to three. But
eva allowing for this. the numbws mean that the average
driver emuters very low concenratios of MTE, even in
the breathing zone, while he or she is refueling. And corn-
sidaing that the average filusp takes only for minute or
las-not f. A;r hours as m the field test driver expos to
MTE is very low.
Irs impombie. however, to compare theme data to expo-

sm levels in Alaska during is abbr"ated oxygenated fu-
elm ams. The rean is that data an Alaskan expose
sudie aren't available CDC did have smL expoomr data
but they doe't correate well with what actually happen at
a savie statm.

EOHSI took the etxpomn studies oni step further. It
launched an API-sponsored study to find out what hap-
pe inside the car during refueling and during typical
suburban commutes in the New York metropolitan area.
This study focused on Fairfield County in Connecticut.
Westchester County in New York. and Middlesex County
in New Jersy. Ike rrs study, this one covered the ball-
park of service mtatios,--self- and full-service with and
without advanced vapor recovery systems, as well as a
mix of new and older cus

To OFAs Murray, the study shows that MTME has no
adverse effe on commuters--ther while they are refuel-
ing or while they are drivmg the car. The numbers bear him
ouL

The highest MT levels occurred during refueling, says
P. J. LUoy, director of EOHSTs etpoeme measurement and
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assessment division. But those levels measured out in
parts per billion, not million. During refueling, they
ranged from 13 ppb to 4100 ppb. Inside the car, MTBE
concentrations were even ls during refuelin& And, dur-
ing a typical one-hour commute, the geometric mean con-
centration imde the car was only 8.2 ppb, with a range of
12 ppb to 160 ppb.

API also ran a questonna re survey to find out if met-
ber companies were receiving many health complaints re-
Laed to MTBE from their own workers. It didn't find
manv

The 16 companies that responded reported 61 occupa-
tionai complaints and nine consumer complaints. Most
retail service stations are independently owned, and those
owners do not have to maintain records of health com-
plAimts. whuch may explain the small number of consum-
er compiamts. Because of the sall number of complaints
from consumers, API focused only on those from work-
ers.

API sent its questionnaires to 18 U.. refiners. which ac-
count tor more than 60% of the gasoline used in the US.
and an appreciably higher pierce tage of the fuels used in
the ox-vgenared fuels program. Most of the complaints in-
volved headaches, ciness, and nausea. But there isn't any
correlation between the number of complaints and a work-
ers exposure to MTBE.

"The study generated some interesting data." says Riabe.
For instance, more than 70% of employee complaints came
from Caliorrua, New Jersey, and Petunuyania. Raabe says
ir's ordv possible to speculate about the reasons. But he
notes that the media in New Jersey and Pennsylvania gave
the MTBE health issue heavy coveragWheQs California
accounts tor a significant peasmge of gasoline cosuop.
tion in the US.

The survey recorded worker complaints from 1984 to
1992. as wed as complaints rested this year (through
JulY 9). Over the nine-year period, more than 70% of the
complaints surfaced in 1992. Prior to 1992. these were no
more than ive health-related MM complaints in any one
vea. in several years, there were nome. And the amount of
MTBE produced in 1992 was not

signifcantly higher than in the
1989-91 time frame.

hvlat happened in I2." R"be So far, MTBE si
asks. 'that didn't happen in the oudistancd d,
previous few vears" The answer,
ot course. is the stat of the oxyge- ThiMaui of bti 05

ated fuels program and the fir re-
ports ot health complain in Alas-
ka. Says Raabe: "The number of IsO
!work ei complaints probably cau
relates better with the number of
bad press artides than it does with 001
the amount o MTBE produce or
used In goline."

Another puzzle crops up when so
API analyzed the complaints by
month. A sigiuicant majnity of
the complaints occurred in Octo- 0 .
ber and November---the start of
!he .)xvgenated fuels season. s,,,, Cow41 c
rasbe :. h's, that this is unusual

for wark in the hidury. Production, and ti s portatio
wu=ie would have bee moe exposed to MTr month
iie ttan tt as they built up inventories for the start c
the oxygenated fuels program. This suggests that factor
other than actual 1sf Ii exposure may have influsenced t
Complaint rate, says Rat"e

In still another survey, API polled the states to determin
how many cotnplains about adverse health effects they ha.
received from cosumss. It checked with state petroleur
coundls and state offices of health. envirnment or ranu
prtaion, which were most likely to receive such cor.

API received response hum 14 of the 16 states it queriec
Although some states received hundreds and. in one statt
thousands of calls about. the oxygenated fuels progran-
only one state received more than a few health complaint!
That state, not Surprsngly, was Alaska.

Of the 349 complaints about MMTE registered in AlasL
100 were health related. The next largest number of halt.

n S m in Montana.
The weak spot in these data i that some states may do

better job of recording complaints than othe Neverthe
les, says Rasbe, the study indicates that something is gom
on in Alaska that isn't going on in the lower 48 states. Ant
the is nothing in the study to connect the health con..
plaints to MilE.

1U rm bi of all of the test program launched since th
Alaska buxrlent has genested a huge sigh of relief in th
lATBE and refining indusi~es. Industry expers are un
abashedly upbeat. The overwhelming conensus: MTBE ha
bee given a dean bill of health--lialy.

Lewis of the American Methanol Institute says thz
MTE came out of the Falls Chumh meeting far better tha.
some other components in gasoline. M E says Lwis, isn
bad. it pust smells diiffierentt.

Bill Whitney, oxygenates business manager for Ar.
ChemucaL says that what came out of the Falls Church sym

w eassuig The consistency of the dat.
toxicity work on " anils fthe human exposure

studi. and the 'real world' studies involving consumer
and the workplace give us a osuc.
higher level of confidence than w,
already had."

apply I= Mbrs FAabe says ti wvqft o
emand A the dabia going mOn di c

tke-that MTBE is safe. "TIe':
no magic buld by tdV. he add-
'rs the weight of the combined ev

As convincing as the test result
may be, so far neither EPA Ad
ministrator Carol M. Browner no
anyone else at EPA's Wahingtor
D.C., headquarters has reveslet
what EPA duinks about them. A
peess tene, EPA was still trying t

U.S. deMis pull the data together.
Nevertheless, a statement re

a 90 ~ leased by EPA's Region10 office
last month may hint which wa'
the ageNcy is leaning. Referring t.
thtest re ts unveiled at Fall
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US. MTDE cap&y top 2-6 bMion pl p. yea

Amarso Hel Fin. 0 & Chimicl
Pon Reaumg, N.1 22 tg 60m Tax.

Amoco Chemi Globai OcUae
Whillng. Irt. 54 Dow Por. Tex.

Amoco Oil Lyntg Preical
Yortom'n. Va. !1 C . Tea

Arco Cher'cwAl UWE"" onS
C inarwienew. Tex. 30 DeM ich.
C-a1on. Caw. 31 Ron. Mi. L

Ashland Petroleum Mobll ON
Casieaatg. Ky. 40 BimmiL Ta.

Chevron Chemical Okenu l pita
El Seglndo. CaW.

Chevron USA
Pascagoua. Mis.

Ctgo Petroleum
CormaChns. Tx.
LtA Cles. L

CosalI Chemical
Chyen. WYO.

Coasul Aeftnq & M~kWtitr
Corpu Chnss. Tex.

Conoco
Lalxi Charie. La.
POOvc CAY. Owa.

Crowan Central Petroleum
Passoena. Tex.

OLismond Shamrock
Oumas. Tlax.

EGP Fuels
La Pam. Te.

Exxon Chemical
amn Pouge. L.

Ssyssow. Tax

hcllo BayU. Te-
PhbO EnerW USA
HoMOn Tax.
KroU Soins LA.
Tams Ciy. TL.

Steny. Tel
Souilmwsor Refnn

COPSn Chllet. Ta.
StW Enlei P1l

Camment. La
Sun Rsadn & Me,*at

Aeom Hook Pa.
Texaco ChemisAl

Pan NPe Te.
Texaa Peehehemla
Hoagin Ta.

volilo Roflr*x
Caxe Cthrle. Tx.

TOTAL

siomn owt i A

Church. Jim McCormck. dir of the air and toxics divi-
son. says that "the latest findingpo the Congr-aAn-
al mandate" to use oxy eatq to reduce carbon monw
oxide emissons. McCormick no that EPA is still revew-
tig what he calls "the ecrawaginig reauls!t" But "in my
judgment MTBE gasoline reman., on balance, a safe. effec-
dye. an relatively inexpiawive sotion."

In addition to Idaho, Oregort, and Washingtm. EPA's Re-
gion 10 includes Alaska, where the problem started. And
where the problem still rema
The results of the mare tet program may indeed be

encouraging, but they do not do one thing. They don't put
a scentfic singer on what actually happened in Alaska dur-
ing its abbreviated oxygenated fuels session. All of the tests
were nm under temperate condidw That doesn't help ex-
plain what happens at the frigid temperatures Alaskan en-
due in the winter. It's not ummal for the temperature in
Fairbanks to hit -60 OF.

Nor is it unusual for soiuneoo to make the point that
the bevy of complaints in Alaska may have been inspired
by the flood of adverse publicity about MTBE Or that the
complaints suddenly matuializad at the start of the oxy-
genated fuels program, when the price of gasoline rose
about 15 cents a gallon. Several cities in the lower 48 have
had oxygenated fuels programs for yea. Complaints
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Dedsions will have to be made fast. The 1993-94 oxygen-
aled fuels season is little mn than a month away. EPA still
is evaluating th tm data discussed at Falls (urh.

But unlm sooehing starting happe, the oxygented
fuels program probably will go on in the lower 48 states as
it did lat yms. The program has been iscemful EPA says
that oxygeated sli reduces carbon 'mae es-
aom 15 to 2D%. The only difference may betht "sme cities
tha had to un oxygenated fuel last yea may not have to
td yer bemae they have met carbon muoxide stan-
dards. Odh cidies that are not meeting te standards may
be added to the program.

N(TBE probably will be supplying moat of th oxygen for
dw fueL Alaska a a mall market, so da big question is
what impct the scare headlines may have had on comimi-
er in the lower 48 states. MTiI markets believe that it is
slight totes. Besides thues not enough of theother ox-
genVae available to satisfy demand. And these olygntes
haivent had nearly dv amount of toting that MME has
had. 'What's been done for MMri was well beyond what's
normally done for uost chimals," says Smith.

To Mobl's Rabe. the moral that came out of the Falls
Churc meetn wu that "good scdmr' won. And. he
adds, 'it was one of d best foued examples of coordinat-
ed R&D that I can remember." 0

wee common during the first year,
but virtually disappeared later.

Such observations don't sit well
with Sem. Ted Stevens (IL-Alaska).
"When you can live at 45 and 5D de.
grees below (zerol and carry on your
normal life-style. people are not n-
maly complain=s" hesays,

Until researchers are abl to prove
MTBE safe at sub-arctic tempera-
tuis, it will be difficult to get many
Aaskans to embrace MTBE But con-
ducting studies at subaintic tempier-
atures isn't easy to do bemuse there
arm't many labs that can go down
that low. EPA's own lab at Resiearch
Triangle Park, for instance, can only
go down to 0 "F. It's now being
rig d to go to -2OF.

Conditions in Alaska may be so
much different from the lower 48
states that Alaska may have to have
its own set of regulations, says
OFA's Murray. That, of course, is
Browner's call. But something along
those lines could happen.

Two weeks ago, EPA received
word from Alaska that the state
would -upn the oxygenated fl
regulations again this year. Alaska
told EPA that, oncc a join-d.cisio is
reached between the agency and the
state. the state would give refires 75
days' noboe to get M'H' back ito
the distbution system 'lme are
Alaska's actions, not ours," says
EPA's Smith
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A MERICAN Telephone- ~(202) 467-5050

METHANOL Faxat]'NSITUTE(202) 331-9055

I NSTITUTE

February 15, 1994

The Honorable Thomas A. Daschle
United States Senate
Washington, D.C. 20510

Dear Senator Daschle:

This letter responds to your letter seeking supplemental information from the American Methanol
Institute ("AMI") following the Finance Subcommittee on Energy and Agricultural Taxation
Hearing of September 29, 1993. By this letter AMI is providing answers to your inquiries for
the Hearing record.

Where are Methanol and MTBE Produced?

Your letter inquires as to where methanol and MTBE are produced. In 1992, 1,318,000,000
gallons of methanol were produced in the United States. As noted in AMI's testimony, 75
percent of the methanol consumed in the United States is produced here. Of the remaining 25
percent, 17 percent comes from Canada and other free-trade North America countries. Less than
4 percent comes from the Middle East for U.S. consumption. Moreover, the methanol industry
continues to invest in U.S. production facilities. For example, a 200,000,000 gallon methanol
production facility is now under construction in Louisiana, which will be on-line in 1994.

MTBE is similarly a domestic product. Currently, some 84 percent of MTBE consumed in the
U.S. is produced domestically with over half of the remaining 16 percent coming from Canada.
Moreover, investment in new domestic MTBE facilities is continuing and it is projected that
North American MTBE production capacity will be sufficient to meet essentially all of the U.S.
demand for MTBE within a short period after the start of EPA's reformulated gasoline program.

Methanol is commercially produced principally from natural gas. You have inquired in your
letter as to whether AMI members are involved in the advancement of commercial production
of methanol from non-fossil fuel feedstocks. The answer to date is no, however, the Department
of Energy's National Renewable Energy Laboratory has been conducting research to produce both
methanol and ethanol from such sources as landfill waste, wood chips, and biomass and AMI has
supported NREL on these efforts. In addition, methanol can be made from off-gas produced as
a by-product f;om a new steel production process called Corex. Nevertheless, currently
commercial methanol is primarily produced from natural gas because this feedstock is the most
economically viable today. It could be several years before this situation is likely to change.

800 Connccicut Avenue, N.W. Suite 620 Washngton. D.C. 20006
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The states in which natural gas is found in abundance, such as Texas, Louisiana, West Virginia,
Oklahoma, Wyoming, Alaska, New Mexico, Colorado, Alabama and Utah, are natural sites for
the production of methanol. Approximately 80% of all U.S. methanol plants are currently located
in Texas and Louisiana. The widespread availability of domestic natural gas in these and other
states explains why the domestic methanol and MTBE industries have developed into substantial
industries and are expanding.

The facts are clear: methanol and MTBE are important domestic industries. The periodic efforts
of the ethanol industry to ignore these facts and portray methanol and MTBE as other than
domestic are not borne out by real-world production and investment statistics. Methanol and
MTBE are, of course, sought-after products throughout the world as well as in the U.S., and
worldwide production, like U.S. production, has been increasing to meet growing worldwide
demand. In response to the inquiry in your letter whether foreign host countries provide financial
concessions or other special benefits for the production of methanol, as are available for the
production of ethanol in the United States, we do not have such information. Mindful of federal
antitrust guidelines, our organization does not collect information on financial or production
statistics for any member or non-member company. It is worth noting that while the natural gas
feedstock may be in excess supply and, therefore, inexpensive in a particular country, that need
not be a government subsidy. Moreover, the transportation, storage, handling, and other costs
as well as possible import tariffs could add approximately $1.40 to $1.50 per million BTU's gas
equivalent to the cost of the foreign natural gas. In addition, higher capital costs will normally
be involved in methanol facilities in locations where the natural gas feedstock is inexpensive.

What is The American Methanol Institute?

Several of your questions, both at the Hearing and in your letter, relate to the identity of the
membershipp of AMI. We are happy to supply this information. AMI is the trade industry
association that represents virtually all companies involved in the production and sale of methanol
in the United States. Our membership list is attached as Exhibit A. As is true of the
petrochemical industry generally, our membership includes companies with multi-national
operations and with methanol production in the U.S. and elsewhere. Our members account for
the overwhelmingly domestic production of methanol in the U.S.

Your letter also listed several policy factors that you suggest were developed at the Hearing.
AMI is happy to have the opportunity to comment on two of those factors: "renewability" and
the Federal budget deficit.

Renewability

.AXt the hearing, some ethanol-industry representatives asserted that ethanol and ETBE are
produced from "renewable" sources. Tax subsidies for "renewable" ethanol were first enacted in

1978. This policy arguably might make sense to foster the development of fledgling and truly
renewable industries where the product is socially desirable but the costs of entry into the market
are prohibitive. Now, over 15 years later, ethanol fuel has become a well-entrenched industry
with annual sales of approximately $1.4 billion. Ethanol can no longer claim to be a start-up
operation. Over one billion gallons of tax-subsidized ethanol are produced annually and this
amount is growing. Thus, a re-thinking of the basic rationale for the ethanol tax subsidies can
be anticipated in any legislative process focusing on increasing the tax subsidy for ETBE or
ethanol.

Moreover, it is becoming increasingly clear that ethanol is not a "renewable" fuel. Ethanol
production is a major consumer of hydrocarbon fuel and is highly energy inefficient. For every
BTIU of energy contained in finished ethanol, some 1.0 to 1.7 BTU's are consumed in the process
of producing the ethanol.' Natural gas-based fertilizers are used to produce corn, and petroleum-

Ethanol Fuels: Energy Security, Economics, and the

Environment, Cornell University, September 18, 1990; Oxy-Fuel News,

December 21, 1992, page 3.



based and coal-based fuels are used to plant, harvest, dry and transport corn, and are consumed
in the production of ethanol. ETBE is created by a chemical reaction of ethanol and a natural
gas-based feedstock, isobutylene. Thus, the characterization of ethanol and ETBE as legally
"renewable" is scientifically inaccurate. It may or may not be "renewable" in small part, but it
is nowhere near 100 percent renewable.

Recognition is growing of the non-renewable nature of ethanol fuels. For example, Congressman
Jim McDermott, a Democratic Member of the Ways & Means Committee, does not treat ethanol
as a "renewable fuel" in H.R. 2026, the Renewables and Energy Efficiency Incentives Act of
1993, which he introduced last year. Indeed, not only is ethanol not entitled to the tax benefits
provided in H.R. 2026 for true "renewable" fuels (wind, solar, geothermal and closed-loop
biomass), but the cost of the legislation is paid for in part by Leducing the tax subsidy for ethanol
production from 54 cents per gallon to 35 cents per gallon. Thus, today it is increasingly and
appropriately being questioned whether ethanol tax subsidies can be rationalized on the simplistic
and inaccurate characterization of ethanol as a "renewable" fuel.

Federal Budget Deficit

To our knowledge, ETBE has been produced in test quantities, but is not in commercial
production for use in the United States today. Any use of ETBE as a fuel additive will displace
a quantity of MTBE. ETBE can be produced in existing MTBE plants with minor adjustments.
The attempt to force widespread conversion of MTBE plants to ETBE, based solely on a change
in the tax law, could threaten the viability of many U.S. methanol plants and would reduce
significantly the U.S. consumption of domestic natural gas. There is no justification for a tax
provision that would interfere with markets and adversely affect jobs and the economy in gas-
producing states in order to benefit corn-producing states.

Moreover, the Federal deficit would be adversely affected. At present, MTBE is subject to the
fuel excise tax of 18.4 cents per gallon. On the other hand, a Treasury Regulation provides that
ETBE is entitled to a proportion of the ethanol tax subsidy, so that its effective tax rate is $18.4-
23.22 cents or $ -4.82 cents per gallon of ETBE.2 Thus for every gallon of MTBE that is
displaced by ETBE, the Federal Treasury will lose 23.22 cents. Significant revenue costs will
be associated with the expected replacement of MTBE with tax-subsidized ETBE even under
current law. Any additional subsidy of ETBE which results in greater displacement of MTBE
with FIE will necessarily cost additional Treasury revenues. These costs to the Treasury will
be scored by the Joint Committee on Taxation against any legislation. such as S. 1736. proposing
to increase ETBE subsidies and will present a formidable and appropriate obstacle to any new
El BE tax subsidy proposal.

CONCLUSION

The Right Policy is Fuel Neutrality

ANII believes that a product's commercial and economic merits should be determined in the
market. and that the Internal Revenue Code should not be used to make judgments about the
relative merits of any particular gasoline additive or alternative fuel. While there clearly should
be a policy to encourage all alternative fuels vis-a-vis gasoline, such as an initial period of tax
exemption to establish market growth, any such policy should be as neutral as possible among
all alternative fuels.

"2 Under Treas. Reg. § 1.40-1, the portion of ETBE made
through a chemical reaction of ethanol wi~h isobutylene qualifies
for the 54 cents per gallon tax credit. This regulation is of
questionable legal authority, and is the subject of litigation. If
the credit is available for the ethanol used to make ETBE, the
credit would be 43 percent of 54 cents or 23.22 cents per gallon
because ETBE is produced 43 percent from ethanol and 57 percent
from isobutylene, a natural gas or petroleum-based feedstock.



Unfortunately our present Tax Code has a crazy-quilt pattern that is highly non-neutral, as
illustrated in Exhibit B, and disadvantages methanol and propane compared to other alternative
fuels and even compared to gasoline. AMI recommends that the Subcommittee concentrate its
efforts on making the taxation of alternative motor fuels and fuel additives more fuel-neutral,
rather than seeking to use the Tax Code to maximize the production of ETBE. An additional
subsidy for another ethanol product cannot be justified under the false rubric of "renewability"
at the expense of the American natural gas producer, the American methanol and MTBE
producer, the American taxpayer and the American consumer.

It is my pleasure to work with you and the Subcommittee on these issues of enormous National
importance.

Sincerely,

Raymond A. Lewis
President

Attachment

AMERICAN METHANOL INSTITUTE
LIST OF MEMBERS

Exhibit A

Ashland Chemical, Inc.
Beaumont Methanol Company *
Borden Chemicals & Plastics
Enron Clean Fuels Company *
Ford Motor Company
Georgia Gulf Corporation
Haldor Topsoe, Inc.
Hoechst Celanese Chemical Group, Inc.
ICI Americas Inc. *
ICI Katalco
Itochu Corporation Ltd.
Lurgi Corporation
Lyondell Petrochemical Company *

The M. W. Kellogg Company
RNG Corporation *
Methanex Corporation *
Mitsubishi Gas Chemical Company, Inc.
Nissho Iwai Corporation
Sabic Marketing Americas, Inc.
Sumitomo Corporation
Terra Industries, Inc.
Trinidad and Tobago Methanol Company, Ltd.
United Catalysts, Inc.

* Represented on AMI Board of Directors



Exhibit B

Stu
Tax Energy

£C.o±L2.a.I Conten%

GasoLine 18.4 115,000
Diesel 24.4 135,000

E-100 12.95,
Tax Credit (48.55)

E-85

Subtotal
Tax Credit

E-10
'Gasohol)

H-100

-8S

Propane
Gas

75.670

12.95 81,570

(48.55)

13.0 111,000

11.4 56,560

11.4
11.4

65,323

18.3 83.950

CNG 4. 3' Equivalent to
Propane Gaa

HTBE 18.4 93,500

ETBE
wjo credit

ETBE

(w/credit)

Tax CredLt

18.4 96,900

18.4 96,900
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Calculationn

I15K/135K x 24.4

115/75.67 x 12.95
115/75.67 x 48.55

.15 x 12.95

.85 x 115/75.67 x 12.95

.85 x 115/75.67 x 48.55

115/111 x 13.0

115/56.56 x 11.4

.85 x 115/56.56 x 11.4

.15 x 11.4

115/83.95 x 18.3

115/93.95 x 4.3

115/93.5 x 18.4

115/96.9 x 18.A

p15/96.9 x 18.4

.43 x 115/96.9 x 54.0

Effective Rate
Compared to Gasoline
Based on Enerov Content

18.4
20.8

19.68
(73. 781

(54.10)

1.94
16.73
18.67
62. 721

(44.0S)

13.47

23.18

19.71
1.71

21.42

25.07

5.89

22.63

21.84

21.84

27.56

(5.72)

I Neat ethanol fuels are allowed a 5.45 cents/gallon
reduction in excise tax. Section 4041(b)(2). This amount
reduces the 54 cents/gallon subsidy under section 40(c).
Therefore, the subsidy is the full 54 cents/gallon provided under
section 40.

2 CNG is taxed at a rate of 48.54 cents/mcf, which was

intended to equate to the tax on propane gas on a Btu equivalent
basis. Assuming that an mcf of natural gas contains one million
Btus, the calculation wculd be 48.54 x 115/1000 = 5.58



PREPARED ST4TEMENT OF LT. GOVERNOR LEO McCARTHY

Thank you, Mr. Chairman and members, for inviting me to speak today. Thank

you, also, Senator Daschle, for the foresight you personally have shown in initiating

discussions on linking federal energy policy and job creation goals.
I represent a state that would love to link every federal policy to job creation. We

are three years into a bitter recession-a multi-dip plight other regions of America

experienced in the early 1980s. The latest figures show California has 1.5 million

people unemployed. . . at 9.9%, way above the national average. Since July 1990,
California has lost approximately 600,000 jobs. The unemployment rates in Los An-

geles, Riverside and San Bernardino Counties-home to 12 million people and hit

hard by base closures-are 9.5%, 15.7% and 11.7%, respectively. Half of California's

58 counties face unemployment rates of 12% or more.
According to Governor Pete Wilson's Office of Planning and Research, California

stands to lose 200,000 jobs and $7 billion in personal income because of the direct

and indirect impact of base closures proposed and ratified under the Reagan, Bush

and Clinton Administrations.
California has suffered a hemorrhage of high-skill, high-paying manufacturing

jobs-jobs that helped shape and sustain an enormous middle class whose purchas-

ing power drove this nation's economy for decades.
During these tough times, the leadership in California understands we must

sweat for every job we can keep or create. In the just-ended legislative session in

Sacramento, strong bipartisan cooperation brought about major improvements in

the state's business climate: workers' compensation reform . . . unitary tax relief

. . . creation of a 6% investment tax credit for manufacturing equipment pur-

chases . . . a 50% capital gains tax credit for investments made in small business.

As Chairman of the California Commission for Economic Development, I try to

look at every possible angle to create jobs by helping businesses and industries start
and succeed.

I just took a group of California medical equipment and heavy machinery manu-

facturers to China to help them start or expand export opportunities in that market.

I've led seminars to help businesses take advantage of the investment opportunities
Congress included in the Immigration Act of 1990, and published guides to help

small businesses cut through red tape and avoid common pitfalls. I've been working
with local, state-and federal officials and community economic development groups
to facilitate the commercialization of military bases targeted in the 1988 round,
1991 round, and this year's round of closure announcements.

My job includes keeping an eye out for new industries that can be part of the mix

of private, state and federal actions needed to bring California out of four years of
deep recession.

An exciting prospect is the creation of a domestic oxygenated fuels industry.
One reason for our interest is, as some economists have suggested, funds invested

in a domestic oxygenated fuels industry appear to have particularly high job-cre-

ation value, because they replace dollars that would otherwise be merely exported

offshore and unavailable for investment here.
As you are aware, the reformulated gasoline program mandated under the Clean

Air Act amendments of 1990 will establish a national demand for oxygenates that

could exceed 7 billion gallons per year by the end of the decade.
The California Energy Commission estimates the California market for

oxygenates will reach 1.7 billion gallons annually by the end of the decade.
The jobs generated by this huge American market for oxygenates should be filled

by American workers.
Without delving into testimony covered by others, clean fuels make sense environ-

mentally and economically. Also, we've seen in the past the perils of relying on im-

orted fuel sources; though our hopes for increased stability in the Middle East are

igh, prudence suggests our energy security is best served by domestic production.
California would be one perfect home for the oxygenated fuels industry. We have

a trained and talented workforce. We have a tremendous refining capability-one

able to equal the more than 14 billion gallons of gasoline we consume per year.

Many of the military bases to be closed are adjacent to the state's established refin-

ing centers and attendant infrastructure.
My office, with corroboration from the California Energy Commission, estimates

it would take four facilities to produce 850 million gallons per year of oxygenates-

a realistic target of 50% of our oxygenated fuels need in the year 2000. These four

facilities would provide 4,000-8,000 construction jobs and 800-1,000 direct perma-

nent jobs, 90% of which are skilled or highly skilled.
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Because these are manufacturing jobs, they will, as Dean Baker and Thea Lee at
the Economic Policy Institute argue, generate four times as many secondary jobs as
retail or service equivalents.

In fact, using Department of Commerce economic multipliers, we estimate each
facility would generate roughly $200 million annually in direct and indirect personal
income in the community. The four facilities would also generate $28 million to $100
million annual tax on project income, $84 million in taxes on construction payroll,
and $14 million in annual taxes on operating payroll. Over a 30-year project oper-
ation life, the four facilities, again, meeting a target of only half our oxygenate
needs, would bring in $1.3 billion to $3.3 billion in tax revenue.

It is important to note that without these plants we will be importing oxygenated
fuels to the tune of $850 million annually-mrney leaving California when it is des-
perately needed for investment in the state.

And it should also be noted that these jobs and revenues are in addition to those
that would benefit our neighbors in states that produce the bulk of the raw material
that is refined into ethanol-based oxygenates.

To meet the 850 million gallons-per-year goal, the four California facilities of my
example would .-cquire 60 million bushels ef feedstock annually-at least 30 million
bushels of which we would import from grain producing states throughout the coun-
try. I believe at current prices 30 million bushels would translate to somewhere
around $90 million per year for growers outside California.

Looking at these numbers, I do not think any Californian, particularly an unem-
ployed Californian, or any American, particularly an unemployed American, would
want the benefits of our oxygenated fuels demand to go to Venezuela or the Middle
East.

I want to stress here that California's interest in oxygenated fuels facilities is far
from academic. I have been contacted by a constituent in Bakersfield who is making
progress toward establishing a facility that utilizes new technology to take grain
and other forms of renewable biomass to produce ethanol, methanol, ETBE and
MTBE within the same complex and requires only a minimal amount of natural gas.

This project shows that the oxygenated fuels industry is viable in California, and
that the entrepreneurial spirit is there to be sparked if a domestic oxygenated fuels
industry is made a priority in our national energy policy.

My interest in the oxygenated fuels industry has been heightened by my active
involvement with a consortium of companies interested in building three plants that
would use innovative, environmentally sound technologies to produce ethers for use
in reformulated gasoline.

Through the California Economic Development Commission I chair, I've worked
to bring together the state's Commerce Department, Energy Commission and Envi-
ronmental Protection Agency to help advance this project, which is led by Sunthetic
Energy of America, CMS Generation Company, John Brown Engineers and Con-
structors, and Kilborn Inc.

Again, signs of active federal support for a domestic oxygenated fuels industry will
help us take projects such as this from hypothetical to feasible to functioning.

This is not only in California's interests but in the interests of each of your states
and of the nation. In an economic recovery, California can be a sail or an anchor
for the rest of the country.

Amory Lovins, whose prescience regarding economic and energy issues is widely
hailed, writing recently in the pages of "Foreign Affairs," made a simple yet vital
point: "the United States needs to adopt the same kind of comprehensive long-term
strategy for creating high paying jobs as its major trading partners. The first step-
a new energy policy."

A strong domestic oxygenated fuel industry is a clean industry that meets envi-
ronmental standards and helps achieve environmental goals.

A strong domestic oxygenated fuel industry promotes near-term economic stimu-
lus and long-term energy independence-it will prevent gas lines and reduce unem-
ployment lines. A strong domestic oxygenated fuel industry keeps investment money
at home, energizes our beleaguered national manufacturing base, boosts the econo-
mies of grain producing states and helps California pull our weight in the recovery.

Mr. Chairman and members of the Committee, I urge you to spur your colleagues
and the Administration in this direction, and I pledge my strong support of your
efforfs.
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February 14, 1994

The Honorable Tom Daschle
Chairman, Subcommittee on Energy and Agricultural Taxation
Senate Committee on Finance
United States Senate
217 Hart Office Building
Washington, D.C. 20510

Dear Mr. Chairman:

Thank you for your continued commitment to promoting domestically produced oxygenated
fuels to meet the nation's clean air standards. Your leadership will help create desperately
needed high-wage, high-skilled jobs in California and throughout the nation. -The Renewable
Fuels Incentives Act, S. 465, is important to building momentum for a strong clean fuels
industry.

I am working closely with the private sector and state government agencies to help launch an
oxygenated fuels industry in California. With over 1.5 million Californians unemployed, we
must move aggressively to develop promising sectors in our economy. The oxygenated fuels
industry presents su i an opportunity. California's Energy Commission estimates the state will
require 1.7 billion gallons of oxygenates to meet federal and state clean air standards by the end
of the decade. Under its current course, California will import nearly 90% of these oxygenates --

largely from foreign suppliers - shipping billions of investment dollars overseas. Alternatively,
California could manufacture at least 50% of our needs in-state, generating thousands of jobs
and hundreds of millions of dollars in local investments and revenues.

Since I appeared before your Subcommittee on Energy and Agricultural Taxation, we have made
significant headway in developing a clean fuels facility in Bakersfield. This project would
create roughly 2,000 construction jobs and 250 high-skilled permanent jobs. I am increasingly
optimistic we can site additional facilities on one or several of the many California military bases
slated for closure.



While we are working hard at the state level to help launch this industry, it is crucial California
investors, refiners and policy-makers receive a clear signal from the federal government
indicating long-term support for domestically produced clean fuels. The Clinton
Administration's recent announcement promoting oxygenates in the federal reformulated
gasoline program is an important step. Your legislation, S. 465, clarifying certain tax incentives
available to renewably derived alcohols, would give California investors and refiners the
additional reassurance they are seeking.

The legislation's alternative minimum tax (AMT) blender credit provision is of particular
importance. The AMT provision would allow California's larger refiners to qualify for the
economic incentive created by the blenders' tax credit for renewable fuels. The blenders' credit
policy has worked successfully for smaller operators. Unfortunately, larger blenders who are
more likely to fall under the alternative minimum tax are unable to take the credit under the
current provisions of the law. By providing uniform access to credits for all blenders, S. 465
would create strong incentives for California's refiners and blenders to purchase California-
produced oxygenates derived from renewable alcohols.

Thank you for soliciting the comments of the California Commission for Economic
Development and for your leadership on this important issue. Both our states and the nation
stand to gain from your hard work. Please let me know if there is anything I can do to help win
passage of the Renewable Fuels Incentives Act.

Warm regards,

LM:am



PREPARED STATEMENT OF WILLIAM PIEL

My name is William Piel, Manager of Business Development for Oxygenated
Fuels in ARCO Chemical Company. As backgrpo°d, ARCO Chemical Company has
been involved in the commercial production of acohols for transportation fuels since
1969, ane the production of ethers derived from alcohols since 1979. During that
time period, almost all the oxygenates that we have produced and sold into the
transportation fuel markets has been from non-petroleum energy sources. Besides
the U.S. we also produce fuel oxygenates in Europe and have marketed our
oxygenates in all major transportation 1" el markets in the world. Though we do not
produce methanol today, we have channeled more methanol into transportation
fuels through our products than any other company, and will probably continue to
do so through the rest of the decade. In order for us to have grown to be the world
largest supplier of fuel oxygenates, we learned early in the business to adapt our
products to meet the ever changing requirements of the fuel markets. Today, I
would like to share some of our experience with this sub-committee on the
oxygenates such as ethanol, methyl tertiary butyl ether (MTBE) and ethv tertiary
butyl ether (ETBE).

As you may already know, MTBE is made by combining methanol with a very ac-
tive hydrocarbon compound called isobutylene. Methanol is generally made most
economically from natural gas but can also be derived other carbon containing en-
ergy sources such as petroleum, coal cr bio-mass. The non-alcohol part of the ether,
known as isobutylene, is usually derived from either petroleum or from natural gas
liquids such as butanes. ARCO Chemical Company happens to get most of its
isobutylene from butanes via a proprietary conversion process. However, we cur-
rently acquire all our methanol from the market place.

An alternative to using methanol for ethers is to combine ethaf'ol with the
isobutylene to make ethyl tertiary butyl ether or ETBE. This switch frirn methanol
to ethanol is relatively easy in existing ether units. As a demonstration of both the
process and the product, we made two separate, large commercial production runs
of ETBE near the beginning of this year which we then supplied to some of our re-
finery customers. The feedback from these customers is that the product performed
above expectations. A few other companies have also commercially produced ETBE
on a limited scale in both the U.S. and in Europe. Again, this was done by switching
existing MTBE capacity over to ETBE. We are also not aware of any operating prob-
lems associated with these other ETBE productions runs.

From a technical stand point, ETBE has a number of advantages over both MTBE
and ethanol in gasoline. In addition to ErBE having a slightly higher octane num-
ber than MTBE, its volatility or vapor pressure in gasoline is much lower, approxi-
mately half that of MTBE and one-quarter that of ethanol in gasoline. These prop-
erties become more important to the oil refiner as environmentally friendlier gaso-
lines requires lower volatility and cleaner sources of octane.

The value of a blending component in gasoline is mostly determined by its vapor
pressure and its octane. Included in this part of the written testimony is a short
table that shows a simple comparison of the gasoline property changes associated
with blending each of the oxygenates into summer grade reformulated gasoline.

Gasoline Property Changes

Ethanol MIBE ETBE

Reid Vapor Pressure (psi @ 1000 ......................................... +10 0.0 - 0.5
Octane (Avg of Research & Motor) ......................................... +1.5 +2.4 +3.1
Volume percent @ 2% oxygen ............................................... 5.7 11.0 12.8

What the table illustrates is that ETBE provides the greatest beneficial changes
in gasoline octane and vapor pressure when blended for two percent oxygen in gaso-
line.

ETBE's only disadvantage to MTBE and ethanol is its lower oxygen content. This
only becomes a significant factor when blending gasoline for a high oxygen content
such as in the Oxygenated Fuels programs used in winter time carbon monoxide
non-attainment areas. In this situation, MTBE or ethanol blending is usually at an
advantage to ETBE.

However, the lower oxygen content can actually work in ETBE's favor when
blending for reformulated gasoline which must meet many other conditions besides
oxygen content. A lower oxygen content allows more volume of the oxygenate to be
blended into gasoline. The volume associated with the oxygenates helps dilute many



of the environmentally less desirable components found in conventional gasoline
such as sulfur, benzene and high boiling aromatics. An example of this beneficial
dilution effect is observed when blending two percent oxygen in reformulated gaso-
line. A refiner could use either 5.7 volume percent ethanol, 11 volume percent
MTBE or approximately 13 volume percent ETBE. In this simple example, ETBE
provides more dilution benefit and also more octane to the refiners gasoline pool be-
cause of its higher volume contribution than either ethanol or MTBE. This trans-
lates into more flexibility in producing reformulated gasoline and potentially re-
duces the refineries' investment capital necessary for producing reformulated gaso-
line. Under these conditions, ETBE is expected to have the highest value to the re-
finery industry

Because of these potential additional benefits for manufacturing reformulated gas-
oline, ARCO Chemical Company had decided last year to begin providing ETBE as
an option for our current MTBE :ustomers, and has been activity discussing the
benefits of ETBE with them. We have also been advertising the commercial avail-
ability of ETBE in many of the industry journals. We would be disappointed if the
refining industry overlooked the ETBE option in the development of their reformula-
tion gasoline strategies and as a result end up investing more capital than nec-
essary in their refineries.

The use of oxygenates in gasoline also involve some less tangible and less tech-
nical issues such as green-house gases and energy security. Reformulated gasoline
generates about 2 to 3 percent less carbon dioxide emissions (a green-house gas)
than conventional gasoline. This is a result of reducing the gasoline's aromatic con-
tent by replacing their octane with that from the oxygenates. Though aromatic are
a major source of octane in conventional gasoline they also happen to be the gaso-
line components with the highest individual contribution of carbon dioxide emissions
from vehicle tailpipes. Using ETBE instead of MTBE or ethanol in reformulated
gasoline will likely replace more aromatics, and therefore lead to even lower carbon
dioxide emissions associated with the use of gasoline.

Separate from the effect of reducing aromatics is the beneficial use of renewable
carbon in the form of ethanol contained in the ETBE. Since the carbon in ethanol
is renewable, this will lead to a further reduction in carbon dioxide emissions by
reducing the combustion of fossil fuels. Depending on the energy efficiency of grow-
ing the corn and converting it ethanol, blending ETBE at the two percent oxygen
content can potentially reduce carbon dioxide emissions by additional two percent
above that realized by reducing the aromatics content of gasoline. These two effects
combined can potentially reduce carbon dioxide emissions from the gasoline-based
vehicle fleet by a total of 4 to 5 percent.

Relative to energy security issues, oxygenates are generally made from non-petro-
leum energy sources. So their expanded use in U.S. gasoline will generally displace
some gasoline derived from imported petroleum. As mentioned earlier, ETBE at two
percent oxygen in gasoline will require more volume and therefore, displace more
gasoline volume than either ethanol or MTBE.

Besides diversifying gasoline production away from petroleum, another issue for
energy security is domestic vei sus foreign supplies for the non-petroleum energy.
Methanol is a worldwide commodity and is rost economically made from natural
gas located near its source. The next wa,,e of MTBE capacity expansions are ex-
pected to be mostly based on methanol and butanes as their energy raw materials,
and much of this new MTBE capacity will likely be built outside the U.S. because
of more favorable feedstocks economics. On the other hand, ethanol production for
use in U.S. fuel is generally limited to domestic production because of the limita-
tions on government economic incentives for ethanol. As a result, offshore MTBE
units will not likely be able to competitively make ETBE because of inaccessibility
to ualifying or economical ethanol. Therefore, any new ether capacity using ethanol
will most likely have to be built in the U.S.

In summary, of the three oxygenates, ethanol, MTBE arid ETBE, we would expect
refiners to get the most benefit from ETBE, particularly in regard to making refor-
mulated gasoline. It is for this reason that we have been activel romoting the
product and educating our customers to the benefits of using ETB9. From our dec-
ades of experience of developing and marketing fuel oxygenates, we can say that one
of the most environmentally beneficial and cost effective ways for ethanol to go into
gasoline is in the form of an ether such as ETBE. Also, ETBE compared to the other
oxygenates will likely provide some additional benefits relative to green-house gases
and energy security.

I realize much of this discussion is of technical issues that is sometimes difficult
to explain in simple terms. Therefore, I would be glad to address any questions that
you may have.
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PREPARED STATEMENT OF SENATOR MALCOLM WALLOP

Mr. Chairman, I am strongly opposed to this hearing because energy and environ-
mental issues regarding alternative fuels should be addressed by the relevant com-
mittees of jurisdiction, and not the Finance Committee.

The Energy Committee has long been involved in alternative transportation fuels
since the 1973 oil embargo. Most recently, the Energy Committee and the Congress
spent considerable time fashioning a comprehensive national energy strategy which
addressed issues involving alternative fuels, including the role of ethanol and meth-
anol.

While recognizing the importance of alternative fuels to our national energy secu-
rity, the legislation also made certain that no one fuel was favored over any other.
Instead, the act relies on the marketplace to establish energy prices and energy uses
related to environmental requirements. But every time we turn around it seems like
someone wants to thwart this objective before it has even had time to be fully imple-
mented.

This subcommittee is no exception. It wants to discuss energy-security and envi-
ronmental issues when it has neither the expertise nor the experience to properly
and adequately do so. Where are witnesses from the Department of Energy or the
EPA-departments who have obvious jurisdiction over energy and environmental is-
sues?

I understand that this subcommittee plans to hold further hearings to examine
tax issues regarding subsidies for alternative fuels. This is certainly the proper role
for this committee and I welcome the opportunity to review Federal tax policies to
ensure that they do not conflict with the goals and objectives of the Energy Policy
Act. But I certainly hope that it is not the intention of this committee to rely solely
on the testimony given today, before a committee without jurisdiction over these is-
sues, to justify changes in tax law.



COMMUNICATIONS

AMOCO OIL COMPANY,
Chicago, IL, September 29, 1993.

Hon. THOMAS DASCHLE,
U.S. Senate,
Washington, DC.

Dear Senator Daschle: Amoco Oil would like to offer comments to supplement the
record for your September 29 hearing on ethyl tertiary butyl ether (ETBE). We ap-
preciate and support your continuing efforts to ensure ETBE's competitiveness.

As you know, Amoco Oil was the first domestic oil company to produce ETBE in
our MTBE plant as a commercial test run. We continue to manufacture and blend
ETBE at our Yorktown, Virginia refinery. However, the industry's ability to increase
its use of ETBE is constrained by the economic disadvantage created by the current
tax treatment of ETBE. S. 465 would remove that disadvantage and provide the
proper economic incentive for ETBE production.

The winter oxygenated fuels and the reformulated gasoline (RFG) programs estab-
lished by the Clean Air Act Amendments of 1990 will require oxygenate production
to increase significantly. The question is not whether ether capacity will be devel-
oped, it is what feedstock (methanol or ethanol) will be used in producing ethers.
At present, ETBE is not economic relative to MTBE. Adoption of S. 465 would
change this by ensuring that the full benefit of the blender tax credit is available
to ETBE blenders on after-tay basis.

We have evaluated 1995 economics for RFG containing MTBE and RFG contain-
ing ETBE. The range of ethanol and methanol feedstock prices examined bracket
the spread from current prices to the price necessary to cover investments in new
methanol or ethanol plants. The comparison confirms that ETBE is uneconomic
given its current tax treatment. However, S. 465 would provide an additional tax
incentive of about 20 cents per gallon of ethanol, thus reducing ETBE production
costs significantly. The result is that at current ethanol prices of about $1.25 per
gallon, ETBE becomes competitive with MTBE produced from methanol feedstock
at current methanol prices. Thus, the tax incentive incorporated in S.465 is the ap-
propriate level needed to make ETBE competitive in reformulated gasoline.

There are a number of reasons why ETBE production should be encouraged:

Greater use of ETBE will increase the use of domestic renewables, namely ethanol.
For example, if S. 465 were adopted and ETBE was used in all RFG in the 9 man-

datory areas and Ozone Transport Commission opt-in areas in the Northeast, an ad-
ditional 2.2 billion gallons per year of ethanol would be used. This is in addition
to the 0.7 billion gallons of ethanol consumed in winter oxygenate programs in car-
bon monoxide areas and traditional Midwest gasohol markets. This would equate
to a three-fold increase in current ethanol sales. Even if only 35% of the RFG mar-
ket used ETBE, ethanol sales would increase to 1.5 billion gallons per year, a 50%
increase over today's sales. Since ETBE relies primarily on a domestic feedstock,
ethanol, its use also yields important energy security and trade benefits.

ETBE can make an important contribution to improving air quality.
Unless blended with a specially designed base gasoline, ethanol tends to increase

the fuel's evaporative emissions resulting in a net increase in total volatile organic
compound (VOC) emissions. This is because ethanol, when splash-blended into gaso-
line, increases the fuel's volatility as indicated by its Reid Vapor Pressure (RVP).
However, ETBE has a low RVP and can help reduce VOC emissions and help reduce
ozone formation1. Thus, ETBE will be particularly useful in meeting summer VOC
reductions, (particularly in the South) and in complying with the RFG program once
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the stricter year 2000 standards take effect and ETBiE's low volatility becomes even
more important in meeting the program's VOC reduction requirements.

ETBE enhances gasoline performance.
ETBE is a low volatility and high octane oxygenate. It has a more favorable im-

pact on gasoline's distillation curve and on driveability than other oxygenates. The
following table compares the octane and volatility of various oxygenates:

ETBE MTBE Ethanol

O ctane (R M /2) ..................................................................................................................................... 10 9 108 113
R V P ...................................................................................................................................................... 4 .9 9 .0 1.9 .0

Although ETBE's octane is only slightly higher than MTBE's, ETBE provides ad-
ditional octane benefits because more of it must be used to meet a given oxygen
level.

In summary, Amoco Oil continues to support your efforts to provide the tax incen-
tives needed to encourage greater use of ETBE. ETBE can play an important role
in the reformulated gasoline program due to its low volatility, high octane and good
performance. It is one of the best ways to deliver a quality product to consumers
that also makes a substantial contribution to improving air quality.

We look forward to working closely with you in exploring the potential role for
ETBE in the reformulated gasoline program.

Sincerely,
WILLIAM D. FORD (DOUG), President.

0


