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DEPARTMENT OF ENERGY GASOHOL POLICY

MONDAY, JULY 28, 1980

Houst oF REPRESENTATIVES,
ExvironmENT, ENERGY,
AND NATURAL RESOURCES SUBCOMMITTEE
oF THE CoMMITTEE ON GOVERNMENT OPERATIONS,
Lafayette, Ind.

The subcommittee met, pursuant to notice, at 9 a.m., at the Farm
Credit Building, Lafayette, Ind., Hon. Toby Moffett (chairman of the
subcommittee) presiding.

Present: Representatives Toby Moffett, Floyd J. Fithian, and Joel
Deckard.

Also present: Steven J. Engelmyer, counsel, Environment, Energy,
and Natural Resources Subcommittee.

OPENING STATEMENT OF CHAIRMAN MOFFETT

Mr. MorrerT. The subcommittee will come to order.
The Subcommittee on Environment, Energy, and Natural Resources

has an ongoing responsibility to oversee the De!)m‘tment of Energy as
it implements our Nation’s energy policies. This morning we are
pleased to be here in Indiana to examine the Department of Energy’s
policies regarding one of the most ‘n-omising alternatives to our current

debilitating reliance on foreign oil, and that is the use of gasohol.

The subcommittee, led by Congressman Floyd Fithian has become
very concerned in recent weeks about Department of Energy gasohol
policy. That concern was triggered by the DOE involvement with a
controversial advisory report to DOE which favored coal-based
methanol over grain-based ethanol for use in gasohol.

At the outset, I would like to express the appreciation of the entire
subcommittee for the outstanding work of Congressman Fithian in
promoting gasohol as an alternative fuel source. His leadership in this
area has been a great contribution, beyond the subcommittee, through-
out the Congress, particularly in the House of Representatives, as we
have grappled with our Nation’s energy problems. We are truly
indebted to him for his efforts, and we are particularly grateful to him
for his leading role in the investigation which brings us here this
morning.

On May 2, 1980, the Energy Research Advisory Board transmitted
to the Secretary of Energy, Secretary Duncan, a report on gaschol
prepared by its Gasohol Study Group. The report was immediately
criticized as a biased, haphazard, and unscientific attempt to explore
the many complex issues involved in the production of gasohol. The
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most controversial aspect of that report was its preference for coal-
based gasohol over grain-based gasohol.

A memo to the Secretary of Energy from Steven Potts, the former
Director of the Department’s Alcohol Fuels Office, called the report:

An attempt to railroad the gasohol issue by enveloping a biased and E?onrly

substantiated report in the cloak of supposed scientific judgment of the
Research Advisory Board.

Bert Greenglass, the current Director of DOE’s Aleohol Fuels
Office, will testify this morning concerning the Department’s response
to that advisory panel report and what effect, if any, that report has
had on the Department’s support for grain-based ethanol as a major
component of our Nation’s gasohol policy.

e will also hear a critique of the advisory panel report from experts
of both Purdue University’s Laboratory of Renewable Resources
En?neering—which I might add is one of the country’s leading alcohol
fuel research facilities—and the National Alcohol Fuels Commission,

A crucial but overlooked aspect of the controversy surrounding
the advisory report is the process by which it was issued. An important
but little-known law, the Federal Advisory Committee Act, sets out
specific procedures to insure objectivity and public input into all

OE advisory committee reports. The subcommittee has evidence
which seems to indicate that a top-level DOE official violated that
act in conjunction with the compillation of this advisory report.

The Chair might add that beyond the action surrounding this
particular advisory committee, there is of course the larger issue of
what becomes of information and data as advisory committees deal
with it, the larger issue of Federal advisory committees and their
role, and the even larger issue raised by these hearings and the par-
ticular report in question of what our alternative energy policy will
look like, whether it will be one dominated by a ium(lful of major
companies or whether it will be one that takes advantage of the vast
array of options and brings into play the tremendous innovation and
enterprising spirit that we have in this country of ours.

Tina Hobson, the Director of the Department of Energy’s Office
of Consumer Affairs, has responsibility for assuring compliance with
the Federal Advisory Committee Act. She will testif y whether any
violations of this act occurred in the issuance of the advisory panel
report and will also address the steps being considered to insure that
future Department of Energy advisory reports .. in full compliance
with that act.

Before calling on Tina Hobson, however. Jhe Chair recognizes the
gentleman from Indiana, Mr. Fithian.

Mr. Frraian. Thank you, Mr. Chairman. T want to thank you for
coming and to welcome you to Indiana and welcome my colleague
from Evansville, also a member of the panel who has worked very
hard and long on the whole maiter of energy problems and potential
in this country.

Let me say at first that it is in the Midwest where most of the
gasohol will be made and a fair amount of it will be used. The first
commercially available synthetic fuel is ethyl alcohol, and we should
not overlook that; nor should we overlook the fact that 80 percent
of it is made less than 100 miles froim whers we are sitting this morning.

nergy
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Many of us in the Midwest have come to look upon gasohol not
only as an important source of local fuel but an important offset
and reduction to our dependence on Arab oil and imported oil.

The report that's un(ler question this morning is more important,
I think, than most of the public realizes in that it sets the tone and,
if correct, will essentially derail alcohol fuel in the United States,
for the report challenges the potential contribution of gasohol toward
solving our national energy problem. It suggests that the cost of
energy efficiency presents serious, perhaps insurmountable problems,
to any plan for large-scale gasohol production in the United States.

If these findings then were accurate and if they are going to be used
as the basis for the Department of Energy alcohol fuel policy, then the
recent congressional initiative to promote gasohol production and use
and the $1.45 billion that was put in the synthetic fuels bill were
mistaken notions and wrong thrusts of Congress. If, on the other hand,
these findings which have been now given to the Secretary of Energy
are inaccurate as I believe they are inaccurate—and severtl;{ prestigious
technical reports which preceded the ERAB report seem to imply that
they are inaccurate—the record then should and I would say must be
set straight, and our national gasohol program should be set into
motion without further delay.

One of the things that I hope comes from these hearings is a clarifica-
tion and the setting of the record straight on this basic energy initia-
tive.

Shortly after the gasohol report was released last May, a variety of
very serious charges were made, ranging from alleged violation of
Federal laws, to which you have referred, all of the way over to pro-
tecting a major competitor and opponent of alcohol fuels, of ethyl
alcohol fuels—that is, Mobil Oil Corp. has charged that that helped
bias the report. The question that might arise and should arise is:
Why should the Department of Energy put them, the chief opponent
of alcohol fuel development in the wh:::fe nited States, on the panel in
the first place? I think that's a question that somebody should answer.

The second question is whether or not the basic report is wrong and,
if so, how wrong and what does this really mean for the future policy of
alcohol fuels in the United States?

I think that the former Director of the Office of Alcohol Fuels,
Steven Potts, summarized it well when he said the controversy of this
report focuses upon the objectivity of the panel and the effort casts
doubt upon the objectives, independent judgment, and scientific
character of ERAB itself and upon the utility and viability of ERAB
as an advisory panel providing scientific judgment to the top-level
Government policymakers. So 1t is important-,%nthink, that we assess
this; and it's important that we return a credibility to Government
scientific advisory panels if we are to be able to move forward.

If the disputed findings of the ERAB report are found to be inaccu-
rate, the ]&ner Department should clarify its policy regarding
alcohol fuel production and indicate whether or not the report sub-
stantially influenced that policy.

These are the substantive questions that I would hope the hearing
unravels this morning.

I thank you, Mr. Chairman.
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Mr. MorrerT. The Chair recognizes the gentleman from Indiana,
Mr. Deckard.

Mr. Deckarp. Thank you, Mr. Chairman.

I would first like to commend you for these hearings, and I am
especially pleased that you have agreed to explore the subject here in
our Hoosier State which has already made great contributions toward
the development of alcohol fuels. There is no need, at this point, for
me to go into the importance of developing alternative sources of
energy except to say that the expanded promotion and use of aleohol-
based fuels would be good not only for the economy of our State of
Indiana but for the security of the United States as well.

Thank you, Mr. Chairman.

Mr. MorreTT. At this time, the Chair welcomes our first witness,
Tina Hobson, Director of the Department of Energy’s Office of Con-
sumer Affairs, accompanied, I believe, by Kenneth Cohen from the
Department of Energy’s Office of General Counsel.

1{9 I think you know, it is the practice of the subcommittee to
swear in all witnesses so as not to stigmatize any witnesses. Would
you please stand and raise your right hand? M. Cohen, will you be
testifying?

Mr. Congn. I—

Mr. MorreTT. You may be; so, please raise your right hand.

Do you swear to tell the whole truth and nothing but the truth, so
help you God?

[Chorus of “I do.”]

Mr. Morrerr. Thank you both for being with us.

I think we are going to need a microphone, if the staff would take
care of this.

Ms. Hosson. A mike?

Mr. Morrerr. Please.

Ms. Hosson. I have a fairly loud voice.

Mr. Morrert. I understand that you had a little problem with
your luggage,

Ms. Hosson. Yes.

Mr. MorrErT. It has arrived, I believe.

Ms. Hosson. Yes, it arrived. Thank you, very much.

We got here about 1 minute after 9, but we learned a lot about
this city in the process, including trains.

Mr. MorrErT. Very good.

Without objection, your entire prepared statement will be entered
into the record and considered a part of the record. You may, if you
like, paraphrase that statement, and then we will move to questions
by the subcommittee members.

STATEMENT OF TINA HOBSON, DIRECTOR, DOE OFFICE OF CON-
SUMER AFFAIRS; ACCOMPANIED BY KENNETH COHEN, DOE
OFFICE OF GENERAL COUNSEL

Ms. Hosson. All right. I'd be happy to. I brought some extra
copies here, if anyone is interested.

Mr. Chairman and members of the subcommittee, thank you for
the opportunity to appear here today.
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I invited Mr. Cohen to come with me, because I don’t want to
lay lawyer, and this is a rather technical and complex area, the
ederal Advisory Committee Act.

I also want to mention that Mr. Holmberg is here today. He will
be participating with Mr. Greenglass in subsequent testimony;

however, he was in our office during this period and can also answer
questions since he was, in terms of consumer affairs, involved in
representing farmers and farm communities. He participated in the
initation of the Office of Consumer Affairs in the whole alcohol fuels
area, particularly as it relates to farmers and farm communities.
So I want him, if I say something in error, to please feel free to correct

e.

All right; in terms of what we are talking about today, I think
you want to examine possible violations of the Federal Advisory
Committee Act—FACA—which may have occurred in relation to
the recent gasohol study report. As you know, I am Director of the
Office of Consumer Affairs and I am responsible to you and to Con-
gress for implementation of FACA.

DOE is in the process of resolving several key policy issues relating
to advisory committee management. One of the issues concerns
the extent to which all subgroups of DOE advisory committees
should be subject to FACA.

In accordance with a DOE General Counsel opinion of December
4, 1978, subgroups of advisory committees may have members who
are not on the parent committee. These subgroups are not subject
to the Federal Advisory Committee Act as long as they provide
advice or recommendations only to their parent committee and not
directly to a Federal agency or official. I think this is key here. Al-
though unchartered subgroups are legal in terms of our General
Counsel opinion, they may be misused.

The Gasohol Study Group of the Energy Research Advisory
Board was established in November 1979. 'f.‘he membership con-
sisted of—and note this—there are actually three members of the
full committee: Piementel, Hinman, and Stelson. Stelson at that
time was under consideration as Assistant Secretary for Conserva-
tion, and so on. All right; the others were not members of the full
advisory committee.

There was only one meeting of the Gasohol Study Group of which
I am aware. It was held on December 10 and 11; notice of the meeting
was not published in the Federal Register.

I learned of the Gasohol Study Group meeting on December 10
after it was already in session. I understand that Bill Holmberg
learned of it earlier and made an attempt to put a farmer on that
committee. You can ask him about that if you choose.

There were no plans for public participation or the making of a
verbatim transeript. Although public participation and making a
verbatim transcript may not have been legally required, I believed
that the issue of alcohol fuels was very significant and of great public
concern. At that time, we were developing the Energy Consumer on
Alcohol Fuels and recognized the importance of this subject to the
citizens.

Therefore, I personally took a court reporter to the meeting on the
second day and had a transcript made.
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On December 19, T met with Ed Frieman, Director of Ener
Research, his Director, Office of Advisory and Liaison Programs, Bill
Bartley, and Sol Buchsbaum, Chairman of the Energy Research
Advisory Board. We reached an agreement on some procedures related
to subgroups. Part of our agreement was assurance by Dr. Buchsbaum
that reports would be submitted in preliminary draft form to ERAB
for approval before they are submitted to DOE. This would insure
review by a balanced committee that includes three consumer mem-
bers, one of them being Amory Lovins, the other Grant Thompson,
and the other Tom Cochran from NRDC.

On December 19, 1979, John Deutch, then Under Secretary, for-
warded a draft of a memo to the Secretary, dated December 17—
remember, that was only 7 days following the meeting—to several
DOE officials for comment. The draft memo contained recommenda-
tions for the DOE gasohol strategy which Dr. Deutch stated was
based on “* * * most importantly, * * * the results of a committee
of the Energy Research Advisory Board. * * *”

That'’s exactly what we did not want to see happen. Therefore, I
called Dr. Buchsbaum and pointed out that in spite of our verbal
agreement, the gasohol report would apparently have an impact on
DOE before it was approved by the full ERAB. Remember, the full
ERAB committee did not meet until February; February 7 and 8
was the first meeting.

I also wrote a memorandum to John Deutch on December 20, calling
attention to the implications in his draft memo of December 17 that
{.)he Ic'lesults of the Gasohol Study Group were approved by the full

oard.

At the May 1 and 2 meeting—that’s after the February 7 and 8
meeting—the second meeting, the gasohol study report was on the
agenda. Amory Lovins, a member of ERAB, advised me a couple of
days before that he was not notified of the May 1 and 2 meeting.
Amory Lovins has since indicated that all his back mail has been
received, and there was still no notice of the May 1 and 2 meeting.
Incidentally, he did file a minority report.

I took one of the people Mr. Lovins recommended as his alternate,
Ken Bossong of the citizen’s energy project, to the meeting. However,
Dr. Buchsbaum would not allow Mr. Bossong to serve as an alterna-
tive although Richard Alban had been listed as an alternate to
Roland Schmitt, General Electric, at the February 8, 1980, meeting.
I want to add that Dr. Buchsbaum contends that Mr, Alban was in
fact present, not as an alternate, but as a resource person on a specific
report because of his participation in its preparation. Mr. Lovins
has since sent a letter to the Secretary indicating his disagreement with
many of the findings in the gasohol report.

In order to accommodate the special need to obtain advice directly
on short-term programs, which we recognize in the scientific community
as important, when time seems of the essence, to allow increased

ublic participation, and still comply with the Federal Advisory
ommittee Act, my office suggested and our General Counsel formally
recommended to OMB, very recently, that short-term committees,
less than 1 year, be exempted from the requirement that they be
chartered, but continue to require that they comply with all other
provisions of FACA and implementing regulations. That’s such as
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notice of the public meeting, public participation, a listing in the an-
nual report to Congress, but it simply will make the law more flexible.

This concludes my testimony, gub I think those particular steps
were important for you to understand.

Mr. Morrerr. Thank you very much for that testimony, Ms.
Hobson.

The Chair at this time, as is the practice and custom of the sub-
colmmittee, will recognize members for questioning under the 5-minute
rule.

At this time, the Chair recognizes the gentleman from Indiana,
Mr. Fithian, for 5 minutes.

Mr. Frrarax. Thank you, Mr. Chairman, Ms. Hobson, when Under
Secretary Deutch sat down with members on the 10th and the 11th,
does this not constitute the giving of information by a subcommittee
t(f)ﬁ a I*;edera] official? Would not Mr. Deutch be considered a Federal
official?

Ms. Hosson. I am going to ask Ken to answer that.

Mr. Conen. Yes, sir; Mr. Deutch would be considered a Federal
official. The fact that a Federal official meets with a group of people
does not necessarily mean that there is an advisory committee situa-
tion, for instance.

Mr. Frraian. I understand that; but if then, subsequent to that
meeting, this Federal official transmits to the Secretary of the Depart-
ment the essence of the report prior to its being cleared all of the
way up through the full Energy Research Advisory Board, doesn’t
that violate FACA?

Mr. ConEN. It certainly raises not only one eyebrow but two eye-
brows, but I would have to have a more concrete feel of the facts.

Mr. Frraian. Well, let me see if I can clarify this.

The advisory board’s purpose was to get at and obtain the best of
the scientific information and data. You probably are aware, or
perhaps you aren’t, that this was the most crucial period in which
alcohol fuels policy was being fashioned, for it was on January 4 that
the President announced the embargo; and the farm community, and
particularly those of us in the farm bloe, opposed that. We proceeded
then to discuss with the White House alternative issues, and I myself
met with the Chief Adviser to the President.

At that point, when we transmitted our input from the legislative
side, if I am not mistaken from what Ms. Hobson has just recounted
to us, Mr. Deutch—long known as an opponent of alcohol fuel, along
with Mobil Oil—was doing the other thing which was to short circuit,
as I understand the time sequence here, to short circuit the normal
safeguards that are built into the FACA by, one, meeting with them
on the 10th and the 11th and, two, taking the essence of that and
transmitting it to the Secretary at the time when the Secretary was
under great stress to fashion the national alcohol fuels policy, for it
was, as you remember, on January 11 that the President enunciated
his aleohol fuel goals.

So it seems to me, Mr. Chairman, and I could be wrong, but it
seems to me that the very coincidence of the timing of what was going
on at the White House and what was going on with the Department
of Energy at this point in fashioning both the goals in terms of amounts
of alcohol fuel that would be produced and the policies which were
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reached there, it seems that this was a very clear violation of what an
advisory board is supposed to be in the first place. It seems that those
two actions—one, meeting with the committee; and then, two, trans-
mitting to the President’s chief official on alcohol fuels the essence of
the report—seem to have said that the Federal Advisory Committee
Act is not applicable to the Department of Energy.

Now, am I totally wrong in the sequence of events and the timing
of events?

Mr. Conen. Yes, sir—no, sir, you are not wrong.

I hesitate, though, before a committee of Congress, to say that an
official has definitely violated the law, without having full facts. It
certainly gives that appearance, but a Federal official can meet with
an advisory committee to brief that committee or a Federal official
could be communicating to the Secretary findings of fact made by the
people rather than advisory recommendations.

r. Frraian. Well, let me turn to another vein of questioning,
because my time will soon expire.

Mr. MorrerT. Will the gentleman yield at this point?

Mr. Frraian. I'd be happy to.

Mr. MorreTT. I am not sure why you can’t say that he violated
the law. Is it that fuzzy? Is it that vague?

Mr. Conen. I haven’t heard Dr. Deutch’s side of the story. I
understand there’s a GAO investigation that hopefully will flush out
all of the facts.

I have to emphasize again that I not only have one eyebrow raised
but two, but I just hesitate

Mr. Morrerr. We have the transeript here: minutes of the gasohol
study group of the Energy Research Advisory Board, December 10,
1979. It says that at 4 p.m. the entire study group reconvened to
review its progress for the Under Secretary. The findings presented
to the Under Secretary at the end of the first day included, one,
under normal agricultural and market conditions in the 1980-85 time-
frame, gasohol production and utilization will displace about 26,000
barrels a day of oil, and so forth and so on.

What’s the hesitation here? He violated the act, didn’t he? We are
not trying to get you to do something unfair or to have you make a
conclusion that is not fair, but Congressman Fithian, it seems to me,
asked a question that you can give a straight answer to.

Mr. Coren. Mr. Chairman, the minutes of the December 10, 1979,
meeting certainly indicate to me that the act was probably violated,
but then the text of the transcript at the following meeting—and 1
am not a scientist—but after reading the transeript twice, 1t seems
to me that Dr. Deutch perhaps was at that meeting exploring the
methodology used by the panel. So, on a one-page summary of the
minutes

Mr. Morrerr. You are saying at the next meeting they weren't
giving him advice?

Mr. Conen. It's difficult to tell from the testimony. Dr. Deutch
certainly was there; he seemed to be exploring the methodology.

The key, or one of the keys, under the Advisory Committee Act
is whether the committee is providing collegial consensus advice, and
it’s difficult for me as a nonscientist to be able to discern whether
that’s collegial consensus advice.
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Mr. MorrerT. Well, I am not a scientist either, Mr. Cohen, but
look at this [referring to a transeript before him]—this is from the next
day. I am quoting now from the transeript:

Mr. Devrca. Is the $1.20 the selling price?

Mr. Hinman. It is very otpimistic.

Dr. Wersz. Methanol is about 40 cents or 50 cents, depending, per gallon.

Dr. Hinman. If we do it on an equal Btu basis, this $1.20 would have to go
up L5 times on the Btu equivalent. If we take methanol, it is 40 cents. We have
to multiply by 2, so it is 80 cents. So we are talking 80 cents versus $1.20.

Mr. Devrca. What is the $1.207

Dr. Hinman. That is at the plant gate.

And so forth and so on. Dr Hinman, at another point:

The expectation of new and cheaper technology coming on stream before these
plants have finished their useful life.

This is in answer to a question.
And then Mr. Deutch:

Additional incentive for what may be a short-term technology.
All through this, Mr. Deutch says:

These will not use gas, and they will not use oil.
Mr. Porrs. There are some that use coal and wood. They are the smaller ones,
not the larger ones.

Mr. Deutch responds:

Are they up in the West?

Mr. Porrs. I cannot tell you that; the people did not give us the specifics.

Does that sound like methodology or does it sound like advice?
You don’t need to be a scientist to know that that’s advice. ‘

Mr. Conen. The key, Mr. Chairman, from a legal point of view, is

whether that advice is collegial and consensus. I think it’s important,
however, perhaps not to dwell on what some might perceive as legal
technicalities. I think what's important is that at least the appearance
of the act being violated, I think, is harmful to the Department.

Mr. Morrert. I thank the gentleman for yielding. Thank you,
Mr. Fithian.

Mr. Frraian. I have one question which goes on with your last
comment and that is, what is harmful to the Department?

Am I correct, Ms. Hobson, as I look at the documents, that a seat,
a spot on the ERAB was essentially saved for Mobil Oil?

Ms. Honson. I was not made aware of a memo establishing the
ERAB study group, which I say later, which is dated November 21.
It does indicate in that memo that there would be one or another of
two Mobil people on the committee. So, the appearance, I would have
to say, lcrolke({J like there was going to be a Mobil person on the
committee,

Mr. Frraian. Mr. Chairman, I would like to request unanimous
consent to include the memo from the Acting Director of the Office of
Energy Research to the Deputy Secretary, dated November 19, 1979,
in setting up the panel, in which I think Ms. Hobson’s characterization
is correct. It simply announces the people that should be on the panel.
When it gets down to the last slot, it says Paul Weisz of Mobil Oil or
John McCullah of Mobil Oil. I think it’s clear that one seat was
saved on the panel for Mobil Oil.
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Mr. Morrerr., Without objection, that will become part of the
record.
[The material follows:]
DepParTMENT OF ENERGY,
Washington, D.C., November 19, 1979.

INFORMATION MEMORANDUM
To: Deputy Secretary.
Thru: Gnder Secretary.
From: Acting Director, Office of Energy Research.
Subject: Energy Research Advisory Board Study Group on Gasohol.

PURPOSE

To provide the Deputy Secretary with information regarding the status of the
Energy Research Advisory Board review of gasohol.

BACKGROUND

In response to John Deutch’s commitment to the Deputy Secretary to review
the gasn%o] issue, Dr. Solomon J. Buchsbaum, Chairman of the ERAB, is con-
vening a special Study Group of the Board. This Study Group will be chaired by
Dr. David Pimentel, a member of the Board from Cornell University.

DISCUSSION

The Study Group will meet here in Washington on December 10-11 (see
attached tentative list of members). Dr. Pimental understands the necessity for
rapid response on this matter and plans to deliver a final report the week of
December 24,

Attachement.

Exercy ResearcH Apvisory Boarp Stupy GROUP ON (GASOHOL

Dr. David Pimentel, Chairman,* Cor- Thomas Stelson,* Georgia Institute of

nell University. Technology.
Dr. Charles Coonie, Massachusetts Paul Weiz, Mobil Oil or John McCullah,
Institute of Technology. Mobil Oil.

Richard L. Hinman,* Pfizer, Inc.
William Scheller, University of Ne-

braska.
DOE staff support:
Sandy Harris Robert Rabson
Conservation and Solar Energy Research

*ERAB members,

Mr. Frraian. Perhaps I should ask the other Department witnesses
this question as to why that kind of a development would take place.

Ms. Hosson. Again, we are dealing in an area here where we,
as the advisory committee management office, were not notified of
the meetings, where members are not picked by DOE but, rather,
are picked by the chairman of either the full committee or the
subcommittee.

Asking whether DOE approves of this is different from asking
if it’s a violation of the Advisory Committee Act.

Mr. Frraian. I will bring this question back up with other Depart-
ment witnesses, but it seems to me that we ought to indicate for the
record at this time that the chief opponent, in my view and I think
in the documents, of the development of ethyl alcohol in the United
States is Mobil O1l; and there is a reason for that, if I may be allowed
an editorial opinion, Mr. Chairman.
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As you know, the development of the methyl production from
coal is a chief objective of Mobil, and Mobil sees t-Eis as something
worthy of investing millions of dollars in research, as we see it as
worthy of investing the same amount of money or more from the
taxpayers’ funds. I do not at this point want to argue that we ought
not to develop the methyl production facilities that Mobil is working
on.

What I resent, first, is the kind of public stance that Mobil is
taking in trying to crowd others from the field; but what is even
more reprehensible, I think is when the Department of Energy seems
to go along with this by “saving a spot on the ERAB panel” for a repre-
sentative of Mobil. It’s well known, of all the oil companies, that
Mobil is the chief opponent of this whole development of alcohol
fuels; and we find in the Department’s records itself an effort to
clearly save one spot for them on the panel. It seems to me like it’s
putting the fox in charge of the chicken coop.

I believe that’s the balance of my time.

Mr. MorrerT. The gentleman’s time has expired.

The Chair now recognizes the gentleman from Indiana, Mr.
Deckard.

Mr. Deckarp. Thank you, Mr. Chairman. Ms. Hobson, on page 2
of your statement you said that you learned of a Gasohol Study
Group meeting on gecembet' 10 after it was already in session, and
there were no plans for public participation or the making of a tran-
script, and, as a matter of fact, 1t was at your initiative that we have a
transeript of the hearing; otherwise, we would not.

When you did learn of that meeting, what contacts did you have
with the members of that panel and what explanations, if any, did

they offer with regard to their conduct, the manner in which the
members took their responsibilities? -
Ms. Hosson. I learned about the meeting on the evemn{i of the

10th, and I didn’t stop to ask about their comments. I simply got a
court reporter and took her into the meeting on the 11th and no one
literally said anything or objected. I said this is just something that’s
very important that we have a public transcript of this meeting.
Beyond that, nothing was said by any member present, and no one
objected to the transcript.

Mr. Deckarp. What discussions did you have after the meet-in%?

Ms. Hosson. After the meeting, there again were considerable
discussions over the General Counsel’s interpretation of FACA and
whether or not that subcommittee or any other, the fusion, the weapons
lab study groups, any of the other that are a part of ERAB, are
responsible unf[er FACA for announcing meetings, having a court
reporter or minutes or the other requirements. I want you to know that
both Ken and I are here to support the Secretary and the agency in
that this is still under discussion within the agency and is coming up
as an option for the Secretary’s decision.

Mr. Deckarp. Was it their feeling that they had no obligation to
meet those requirements?

Ms. Hossox. That’s correct.

Mr. Deckarp. I know that you don’t feel as though you want to
make a specific charge of illegality, but this is at best an abuse of the
proper policy in the formulation of public policy. Has this happened
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before, to your knowledge, in any other area of DOE covering any
other subject? Have you found yourself, as the Director of the Con-
sumer Affairs Division, shut out of DOE meetings and policy deliber-
ations?

Ms. Hosson. No. I did under Secretary Schlesinger; but Secretary
Duncan is much more concerned about involving the public in the
process of decisionmaking and programs within DOE. We are not
shut out.

I would like to state that this whole concept of having subgroups
with members not selected by DOE came up as a result of the National
Petroleum Council Advisory Committee’s moving from the Depart-
ment of the Interior to the Department of Energy, when it became the
Department, of Energy; and the National Petroleum Council has a
number of subgroups—again, it has 96 on the full committee and a
number of subgroups—who have had 137 meetings in 1 year, different
subgroups on different issues that do not have members of the main
group, of the full body, so that the decision, the November 4 memo by
the General (..'mmsef,, referred to the National Petroleum Council
Adyisory Committee, not to ERAB.

The other subgroup that came under severe criticism was the
Weapons Lab Study Group of Los Alamos and Lawrence-Livermore,
where some of the meetings were not open to the public; there was a
sense of secrecy. There again, whether it was illegal or not, I cannot
judge, but it certainly gave the public the idea that we were trying
to hide and misuse the Federal Advisory Committee Act; and that is
the issue the Secretary currently is trying to resolve.

Mr. DEckarp. Just one final question. In the chairman’s opening
statement, he quoted the former Director of DOE’s Alcohol Fuels

Office, Steven Potts, as saying:

The report was an attemnpt to railroad the gasohol issue by enveloping a biased
and fully substantiated report in the cloak of supposed scientific judgment of the
Energy Research Advisory Board.

I wonder if you would agree with that characterization that Mr.
Potts has made.

Ms. Hosson. I think from a public point of view—and again, this
is an issue that we know in our office and you know in Indiana is a
major public issue of public interest. I think statements like the one
on page 106 of the transcript unfortunate, and it has been called to
my attention by others. I would like to read it.

Dr. Hinman states, when they discuss on page 106 that we are
likely to reach 200 to 300 million gallons by 1985, far lower than what
the Secretary has stated or the administration has concurred in, he is
told that the figure is inconsistent. He says, “Yes, it is, because I
wrote it last night.” That doesn’t appear very scientific.

Then Dr. Pimentel says, “That is a little bit more conservative
than the other one. I think that you would make John Deutch happier
with that.”

That is the kind of a position that gives credence to the public’s
perception that this was a staged group to come up with an opinion
already held by a certain group within DOE.

Mr. Frraian. Would you yield?

Mr. Deckarp. Certainly.
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Mr. Frruian. That statement on 106 and the fact that the ERAB,
the subcommittee, had but a 2-day meeting, isn’t that correct
December 10 and 11

Ms. Hossox. That’s correct.

Mr. Frraiax [continuing]. To make this assessment is really just
staggering, and clearly it is being shaped to what they feel the Under
Secretary wanted,

Thank you for yielding.

Mr. MorrerT. Is the gentleman finished?

Mr. Deckarp. Yes,

Mr. MorrerT. Ms. Hobson, we have established that you are the
;cerson in charge of overseeing the Federal Advisory Committee Act.

We have a situation here where a supposedly—and I emphasize the
word “supposedly”—objective scientific panel actually briefs the top-
level Department of Energy officials—a person, by the way, who helped
ut the panel together. They utilized the narrowest—and this is being
ind-—tll;‘e narrowest interpretation of the law to exclude certain people
from the meeting, not notify them about it, not keep a transeript, and
not Hrint a notice of the meeting in the Federal Register.

The Department of Energy official proceeds to use this information
in an attempt to influence the Department of Energy’s gasohol
policy. We have pointed out some of the abuses that can occur from
this kind of procedure, and you have in fact yourself volunteered that
there are abuses.

What steps have you taken to see this doesn’t happen again?

Ms. Homson. We, with cooperation from the Gemarn.lp Counsel’s
Office, will be shortly submitting an option paper. Incidentally, it has
been in the process for the last 4 months.

Secretary Duncan does like to get input from all of the offices
involved, and I think that’s a good idea. So it has been circulated for
comment, an option paper with seven options. The chief option is
whether or not the subgroup should come under the Federal Advisory
Committee Act,.

We have taken a sample of all the other Cabinet agencies. There is no
other agency that uses subgroups as we do. The Defense Science
Board, For mstance, the Secretary or his Special Assistant appoints
everyone on that Board. I think it has 152 members now, and then
they compose the subgroups; but they do come under the Federal
Advisory Committee Act.

We are looking for a way to deal effectively with the rapid scientifie
advancements and to really be agreeable and to develop a way that
scientists can be effectively used and still their decisions can be in the
public domain.

Mr. MorreTT. You said that other agencies do it differently. Aren’t
you really saying that this is the worst agency in this area? I mean,
1t’s hard for you to say that.

Ms. Hossox. I am not saying it’s the worst agency. I am saying that
the way we do it, it can both be misused and it can be perceived as
being misused.

For instance, two of the members of ERAB are also currently
chairmen and Mr. Buchsbaum is formerly Chairman of the Defense
Science Board. All right, if indeed we have closed meetings, then it
can be perceived by the public that we are in close league with the

'
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Department of Defense on our R. & D. efforts. That may well be not
true; but, on the other hand, if we are to gain credibility from the

ublic with their concern about our relationships with tﬁe Defense

epartment as a result of the Weapons Study Group, which again
appeared like it was set up to come to a concf:ision already reached
by the Secretary, so that therefore in order to avoid this we are trying
to find a better way. The Secretary wants us to come up with some
options to hear all points of view on this,

Mr. MorrETT. Are you now getting full support for your corrective
action from the Secretary?

Ms. Hosson. Yes.

Mr. MorrerT. Are you getting full support from the General
Counsel?

Ms. Hosson. Yes.

Mr. Morrert. Full support?

Ms. Hosson. Full support. We have not gone in with our final
opinion.

Mr. MorrerT. But there’s no resistance that you know of to date.

Ms. Hosson. There is no resistance to our taking the position
which we do.

Mr. MorrETT. One of the observations that T'd like to make—and
the gentleman from Indiana, Mr. Fithian, might be more familiar
with this than I am—we have this wonderfully talented, massive
country out there, 200 million people, with all sorts of talent and
expertise. I keep looking at these Est-s-‘., and we’re recycling people

through these advisory committees that have been on these advisory
committees for years and years and years. They are refugees from the
old ERDA, the Energy Research and Development Administration.

Is that what it was?

[Mr. Cohen nods affirmatively.]

Mr. Morrert. That’s just an observation. You don’t have to re-
spond to that.

I want to thank you for your cooperation with the subcommittee,
with your appearance here today. I want to say on behalf of the
subcommittee—I think I can say this fairly—that it’s nice to see
someone doing their job.

I was very critical of the Office of Consumer Affairs under Dr.
Schlesinger and Dr. Schlesinger’s treatment of it, his attempt in fact
to kill it. So I think there’s been some real improvement here, and we
are grateful to you for insisting that you do your job.

Ms. HossoNn. Could I make one last statement?

Mr. MorreTT. Yes.

Ms. Hosson. I want to thank you for helping us keep the Office
during those very difficult days when we were indeed being wiped
out between Dr. Schlesinger and Secretary Duncan.

I'd also like to say because of that inferest, we were able to take
Secretary Duncan on a trip to Iowa and Illinois. In fact, that was on
November 1 and 2, which started this whole problem, because he
stated that the goal would be the same goal that the administration
approved—500 million gallons by the end of 1981. He took a look at
the farms and the farming community—and Bill Holmberg set up
that trip for him—and came up with a higher goal for 1980 than the
administration eventually settled on. So because of his involvement,
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because of our concern with farmers and because of your concern with
our Office, we were able to hold the line against the lower figure
recommended by the draft ERAB gasohol report developed by
people who really have never been out here to Indiana or to Iowa or
[llinois and never talked with anyone.

Mr. Morrert. Well thank you, very much.

Thank you, Mr. Cohen.

[Ms. Hobson’s prepared statement follows:]
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STATEMENT BY Tixna HomsonN, DigecToRr, OFFICE OF CONSUMER AFFAIRS,
DEPARTMENT OF ENERGY

Mr. Chairman and members of the Subcommittee, thank you for the
opportunity to appear before you today in connection with your
examination of possible viclations of the Federal Advisory Committee
Act which may have occurred in relation to a recent Energy Research

Advisory Board report on gaschol.

I am going to repeat the testimony I gave during the guestion and
answer session at the June 25, 1980, hearing before the Subcommittee

on Energy of the Joint Economic Committee.

I am Director of the Office of Consumer Affairs and have been
designated as the Advisory Committee Management Officer for the
agency and therefore have a responsibility for implementation of

the Federal Advisory Committee Act (FACA).

DOE is in the process of resolving several key policy issues relating

to advisory committee management. One of the issues concerns the
extent to which all subgroups of DOE advisory committees should be

subject to FACA.

In accordance with a DOE General Counsel opinion of December 4,
1978, subgroups of advisory committees may have members who are
not on the parent committee. These subgroups are not subject to

the Federal Advisory Committee Act as long as they provide ad




or recommendations only to their parent committee and not directly

to a Federal agency or official. Although unchartered subgroups

are legal in terms of our General Counsel opinion,; they may be

misused.

The Gaschol Study Group of the Energy Research Advisory Board was

established in November 1979. Membership consisted of:

David Pimentel, Cornell University (Chairman)

Charles Cooney, Massachusetts Institute of Technology
Richard L. Hinman, Pfizer, Inc.

William Scheller, Universiﬁ{ of Nebraska

Thomas E. Stelson, Georgia Institute of Technology
Jack M. Spurlock, Georgia Institute of Technology
Paul Weisz, Mobil Research and Development Corp.

James Vance, Consultant

Messrs. Pimentel and Stelson were members of the parent

The only meeting of the Gasohol Study Group, of which I am aware,
was held December 10-11, 1979. Notice of the meeting was not

published in the Fe

I learned of the Gasohol Study Group meeting on December 10 after
it was already in session. There were no plans for public partici-
pation or the making of a verbatim transcript. Although public
participation and making of verbatim transcripts may

legally required, I believed that the issue o
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very significant and of great public concern. Therefore I per-
sonally took a court reporter to the meeting on the second day

and had a transcript made.

On December 19, I met with Ed Frieman, Director of Energy Research,
his Director, Office of Advisory and Liaison Programs, Bill Bartley,
and Sol Buchsbaum, Chairman of the Energy Research Advisory Board.
We reached an agreement on some procedures related to subgroups of
ERAB. Part of our agreement was assurance by Dr. Buchsbaum that
reports would be submitted in preliminary draft form to ERAB for
approval before they are submitted to DOE. This would insure review
by a balanced committee that includes three consumer members, in-

cluding Amory Lovins.

On December 19, 1579, John Deutch forwarded a draft of a memo to

the Secretary dated December 17, 1979, to several DOE officials for

comment. The draft memo contained recommendations for the DOE
Gaschol Strategy which Dr. Deutch stated was based on "...most
importantly,... the results of a Committee of the Energy Research

Advisory Board..."

I called Dr. Buchsbaum and pointed out that in spite of our verbal
agreement, the Gasohol Report would apparently have an impact in

DOE before it was approved by the full ERAB.
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I also wrote a memorandum to John Deutch on December 20 calling
attention to the implication in his draft memo of December 17
that the results of the Gasohol Study Group were approved by the

full Board.

At the May 1 and 2 meeting of ERAB, the Gasohol Study Report was

on the agenda. Amory Lovins, a member of ERAB, advised me on

April 29 and 30 that he was not notified of the May 1 and 2 meeting.
Amory Lovins has since indicated that all his back mail has been

received and there was no notice of the May 1-2 meeting.

I took one of the people Mr. Lovins recommended as his alternate,

Ken Bossong, of the Citizen's Energy Project, to the meeting. However,
Dr. Buchsbaum would not allow Mr. Bossong to serve as an alternate
although Richard Alban had been listed as an alternate to Roland
Schmitt, General Electric, at the February 8, 1980, meeting. I

want to add that Dr. Buchsbaum contends that Mr. Alban was in fact
present not as an alternate but as a resource person on a specific
report because of his participation in its preparation. Mr. Lovins
has since sent a letter to the Secretary indicating his disagreement

with many of the findings in the Gasohol Report.

In order to accommodate the special need to obtain advice directly
on short-term programs or when time is of the essence, to allow
increased public participation, and still comply with the Federal
Advisory Committee Act, my office suggested and our General Counsel
formally recommended to OMB that short-term committees (less than
one year) be exempted from the requirement that they be chartered,
but continue to require that they comply with all other provisions

of FACA and implementing regulations.

This concludes my testimony and I will be glad to answer any

guestions.
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Mr. Morrerr. Our next witnesses are Mr. Bert Greenglass, the
Acting Director of the Department of Energy Alcohol Fuels Office,
accompanied by William Holmberg of that same Office.

Gentlemen, you know that it is the practice of the subcommittee to
swear in all witnesses. Please raise your right hand.

Do you swear to tell the whole truth and nothing but the truth,
so help you God?

[Chorus of “I do.”]

Mr. MorrerT. Thank you. Thank you for being with us, and for
coming out here for the hearing. As you perhaps heard me say to the
previous witness, without objection we will consider your statement
as a part of the record and you may proceed in any way that you wish.
You may paraphrase the statement, if you wish.

STATEMENT OF BERT GREENGLASS, ACTING DIRECTOR, DOE AL-
COHOL FUELS OFFICE; ACCOMPANIED BY WILLIAM HOLMBERG,
DIRECTOR OF MARKETING SUPPORT

Mr. GreENGLASS. Mr. Chairman and members of the committee,
I thank you for this oppertunity to discuss the Department’s response
to the April 29, 1980, report of the Gasohol Study Group of the
Energy Research Advisory Board on gasohol.

Mr. Chairman, if I may before I get started, I would like to again
introduce Mr. Holmberg who is currently the Director of Marketing
Support for the Office. I'd also like to point out that he is the leading
director—individual—in the development of our reply to the ERAB
study and is here for that reason.

Before I get into the euphony of words that may make some of
the points that we want to make, I'd like to really state at the outset
that the Department of Energy and Secretary Duncan are foursquare
behind the alcohol fuels program. I'd also like to point out that the
ERAB study has not had a negative influence upon the financial
industry itself.

I'd also like to point out that the ERAB study was unusually
conservative when addressing ethanol production and was unusually
optimistic when addressing methanol. In fact, the program as the
Department has now established it does address ethanol very optimis-
tically, very positively, through the duration of 1980 through 1985,
at which time we anticipate bringing on a form of cellulosic conversion
which would thereby bring about ethanol from cellulose and supple-
ment the production of ethanol from grain. And then by 1990, we
hope to bring in methanol production from coal, giving us continuity
and heading us toward the complete goals of the Department and
the administration for the production of alcohol.

Following the release of the ERAB gasohol report, the Secretary
of Energy directed the Office of Alcohol Fuels to review and respond
in detall to the ERAB report’s recommendations and report back
to him. We have completed our technical review of the ERAB report,
and we expect to forward our position on it to the Secretary in the
immediate future.

The Office began its review of the ERAB gasohol report virtually
the day we received it. Qur review has been a detailed and technical one
and includes information provided by the Solar Energy Research
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Institute, the National Alcohol Fuels Commission, the Idaho Na-
tional Energy Laboratory, the National Alcohol Fuels Producers
Association, and many, many members of the young industry, as
well as the scientific and technical communities. Some of the country’s
most knowledgeable people in the field of alcohol fuels production,
including many with a pragmatic hands-on aleohol production exper-
ience, reviewed our original draft report and submitted their own
comments and ecriticisms. These comments and criticisms are in-
cluded in our latest product. Thus, the final response before you today
represents a current thought and experience of fuel alcohol pioneers
on the frontier of this developing new industry as well as the Office
of Alcohol Fuels,

I would like to summarize some of our preliminary findings today.
They are:

The Nation can and will meet the administration’s ethanol produc-
tion capacity goals, as well as those set by Congress in the nergy
Security Act of 1980. The Gasohol Study Group estimates for 1985
ethanol production, which did not predict later significant adminis-
tration and congressional alcohol fueL initiatives, are thus out of date.
We may, in fact, exceed ERAB estimates by as much as tenfold in
1981 and 1985.

Production of ethanol from biomass is commercially available and
in widespread operation throughout the country today. The growing
alcohol fuel industry is already reducing our dependence on imported
oil through increasing domestic ethanol production.

Three: Many technological and energy-saving advances in ethanol
production processes are occurring at an accelerating pace. Ethanol
producers in many parts of the country are realizing substantial energy

gains now and expect even greater efficiencies in the near term. With
these advances, the net energy balance of alcohol fuel production will
continue to improve. It is already positive and getting better.

Four: Administration and congressional ethanol production and
capacity goals can be met without an adverse effect on food supplies
or prices. There are significant opportunities to use agricultural and
food processing waste products and to develop high-yield energy crolps

for substantial production of ethanol, thereby reducing cost to the
consumer. Further, the ethanol-from-grain process produces valuable,
protein-rich coproducts which are suitable for export and domestic use.

Farm-scale ethanol production can strengthen the family farm by
generating a steady cash flow to farmers while providing an unin-
terruptible supply of high-grade liquid fuel to power farm machinery.

It must be remembered that the ERAB gasohol report was under-
taken on a quick turnaround basis, according to Eh-\B Chairman
Dr. Solomon Buchsbaum. The Gasohol Study Group met for 2 days,
on December 10 and 11, 1979; and at that time, by all accounts, the
group agreed upon a number of findings and recommendations. They
issued a draft report 2 days later, on December 13, 1979. Now while
the group submitted its final gasohol report to the ERAB Chairman
on April 29, 1980, the study was conducted, in fact, in December 1979.

The following events, which have had substantial impact on alcohol
fuels development, occurred during the first 4 months of 1980 after
the study was conducted but before the final ERAB report was sub-
mitted to the Secretary:
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One: On January 11, 1980, the President announced a comprehen-
sive national alcohol fuels program to accelerate domestic production
of aleohol fuels from nonpetroleum sources. The program seeks to
quadruple January 1980 alcohol production capacity by the end of
1980 and sets a target for domestic production capability of 500 million
gallons during 1981. As I said earlier, we anticipate achieving the
1981 goal.

Two: On February 14, 1980, the Office of Alcohol Fuels was created
within the Department to promote ethanol production from biomass
and to implement the DOE alcohol fuels program.

Three: On April 2, 1980, the Crude Oil Windfall Profit Tax Act of
1980 was signed into law by the President. Among other incentives,
the act continued the 4-cent-per-gallon Federal excise tax exemption
for gasohol for 8 more years—that’s from 1984 through 1992. It pro-
vided new income tax credits for alcohol-gasoline blenders and ex-
tended through 1985 tax eredits for aleohol fuel production equipment.
This act in itself obviated in large part the estimates and assumptions
of the ERAB study.

Four: The Energy Security Act of 1980, containing additional
financial incentives to stimulate alcohol fuels from biomass production,
was advancing through Congress with increasing assurance of passage.
As Fyc-u know, it was signed into law on June 30.

ive: Demand for gasohol at the pump has steadily increased, with
the number of service stations throughout the country offering gasohol
to motorist, nearly doubling. Today, there are over 5,000 stations
selling gasohol in this country, and the demand continues to rise.

I do not think it is necessary to explain to this committee the
significance of these congressional and administration initiatives.

embers of this committee were instrumental in moving the Crude
Oil Windfall Profit Tax Act and the Energy Security Act through the
Congress. The Department and the Office of Alcohol Fuels would like
to thank the committee members for the support. Likewise, the
Secretary recently testified before the National Aleohol Fuels Com-
mission on the Department’s strong commitment to increased pro-
duction and use of alcohol fuels, when he stated:

The Department of Energy is committed to two objectives in this area: to
achieve the President’s aleohol fuels production target and to implement aggres-
sively the mandates of Congress. This effort is already underway.

The Secretary has provided the Office of Alcohol Fuels with com-
plete and full support to achieve these goals.

It should suffice to say the conditions affecting domestic alcohol
fuels development changed dramatically in the first 4 months of 1980.
These changes, as evidenced in the events described above, and their
likely impact on the development and production capacity of the
growing alcohol fuels industry, were not considered by the Gasohol
Study Group, nor were they factors of the findings and recommenda-
tions contained in the report. The final ERAB report was significantly
out of date at the time of its release as a result of the previously
mentioned far-reaching congressional and administration alcohol
fuels initiatives which occurred in the intervening period between
December and April.

Nevertheless, it is essential that we address the hard issues pre-
sented by the challenge of developing a new industry such as alcohol
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fuels. Some of these issues are technical in nature, and our response
attempts to address the two most prominent issues raised in the
ERAB report: The question of food versus fuel and the net energy
balance olpethunol production.

The Secretary of Agriculture recently testified before the National
Alcohol Fuels gmnmission and stated:

Distillation capacity, not agricultural feedstocks, is currently the restraining
factor on fuel alcohol production. At the present time, adequate supplies of corn
and other fermentable commodities are available from the market at competitive
prices.

Cyclical weather patterns, of course, will affect the availabilit
and price of agricultural feedstocks, but the Secretary further stated,
“As matters now stand, we don’t think the food versus fuel issue
is a serious question because a modern recovery system can convert
starch and leave protein.” He then added that he did not anticipate
any food shortages as far as our country is concerned.

The Office of Alcohol Fuels is currently exploring the vast potential
of ethanol production from agricultural and food processing waste
products, high-yield energy crops, and new technologies in cellulosic
conversion. Developments of these fronts offer the possibility of
substantial ethanol production capacity without significant impact
on food supplies by the mid-1980’s. In fact, there is no question
that we can achieve the administration’s goals for 1985 without in
any way affecting food production or food availability or food prices.
It must also be remembered that, when grains or other edible feed-
stocks are used in the ethanol production process, a portion of the
feedstock is converted to valuable protein-rich coproducts, such as
corn gluten meal or distiller’s dried grain, which are suitable for
export and domestic use.

When the food ver:us fuel issue is raised, it is often implied that
were corn or other feedstocks not used for alcohol production, they
would go toward feeding the world’s poor. However, 90 percent of
the whole corn sold in this country goes to cattle feed. Most exported
corn goes to developed countries, where it is used for animal feed.
Thus, for the most part, this grain is not used to feed the world’s
poor in underdeveloped countries. Yet this animal feed market
could be further developed by exporting protein-rich distiller’s grain
or wet and dry milling concentrates that can be combined with local
carbohydrates and forage crops to balance the feed rations.

The net energy balance issue was also raised in the ERAB gasohol
report, which concluded that, utilizing the best available technology
before 1985, the net energy balance is about zero for ethanol produced
from corn and other crops in fermentation/distillation plants. If the
fermentation/distillation plants are fueled, it says, by coal or wood,
each gallon of ethanol produced could save roughly 0.5 gallons of oil.
ERAB used very conservative assumptions in arriving at this con-
clusion. For example, they assumed trmt the mechanical equivalent
of ethanol to ga:-‘.o{:i'ne was less than equal, while in fact, in the very
report they submitted, they showed in parentheses energy balances
which were based on mechanical equivalency. Mechanical equivalency,
I would like to point out, means the miles per gallon that can be
achieved by a vehicle if it’s driven on gasohol versus regular gasoline.
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It is generally accepted now that, due to the other factors of alcohol
and gasoline, the mechanical equivalency should be at least equal.
Therefore, even in that report, in parentheses, they provided a positive
energy balance parenthetically included and noted in their detailed
notes.

There are two points which must be kept in mind in any discussion of
net energy balance for aleohol fuels production. First, technological
and energy-saving advances in production processes are occurring at
an accelerating pace, resulting in substantial energy gains now and
even greater energy efficiencies in the near term. With these advances,
the net energy balance of alcohol fuel production will continue to
improve.

I have been advised that here at Purdue they have in fact had some
recent apparent breakthroughs which would increase the energy
efficiency of ethanol production. We are hoping to see some of that
later today.

Second, energy balance is a nonissue to the extent that domestic
ethanol production, utilizing nonpetroleum sources, reduces our
dependence on imported oil, thus contributing to our balance of
payments and national security.

At a recent hearing on gasohol allocation before the Economic
Regulatory Administration, one major oil company estimated that
for every barrel of ethanol used as a gasoline blending component,
gasoline yields could be increased by as much as two barrels, 2 to 1.

The U.S. General Accounting Office, in a June 3, 1980, report on
potential of ethanol as a motor vehicle fuel, addressed the net energy
1ssue and stated, as follows:

Our work in the area has shown that net energy analysis is not an exact science—
that is an understatement—therefore, any two or more studies of a particular
energy system can yield vastly differing results, depending on the methodologies,
approaches, and systems boundaries selected. There is also a tendency to over-
emphasize net energy aspeets of ethanol as a fuel, thereby losing sight of the real
objective: producing usable liquid fuels. For example, using coal to fire the
distilleries to process grain and other erops into ethanol may, as some studies
show, result in a net energy loss. But the proeess produces a fuel which iz more
readily adaptable for certain uses, for example, motor vehicle fuel.

I support this position completely, and I would go even further.
In conclusion, the national alcohol fuels [E)I’O_f_rl'ilm will achieve the

production capacity goals announced by the President as well as those
set by Congress in the Energy Security Act of 1980. These goals can
be met without an adverse effect on food supplies or prices. Domestic
ethanol production is already reducing our dependence on imported
oil. With technological and energy-saving advances now coming on
line, we are beginning to realize substantial energy gains, and the net
energy balance of alcohol fuels produetion will continue to improve.
There is much work ahead to achieve these goals. Constraints and
barriers to alcohol fuel produection and marketing must be identified.
Regulatory requirements must be streamlined to bring additional
ethanol production capacity on line as soon as possible, and research
and development must be directed toward the numerous opportunities
to make ethanol production processes even more energy efficient.
The ERAB report is behind us. At this time, we must move ahead
to develop and promote the fledgling alcohol fuels industry and to meet




the ambitious but achievable goals for alcohol production that the
President and you, the Congress, have set.

Mzr. Chairman, this concludes my prepared testimony, and I would
be pleased to answer any questions you may have.

Mr. MorrerT. Thank you very much, Mr. Greenglass.

At this time, the Chair will recognize members for questioning under
the 5-minute rule. The Chair now recognizes the gentleman {rom
Indiana, Mr. Fithian, for 5 minutes.

Mr. Frruian. Thank you, Mr. Chairman.

Thank you for your testimony. I must say, Mr. Greenglass, that
this testimony and this statement this morning is about 180 degrees
apart from the ERAB report of December. I commend you all for
taking a more careful look at it.

As I understand the overall essence from your testimony and others,
the goals and the achievable production ‘goals that various people
and various studies report, it goes something like this: The President
has announced the goal of 500 millions gallons per year by the end of
1981. Is that correct?

Mr. GreenGLass. Production capacity, that’s right.

Mr. Frraian. And the Department of Energy’s report back in
June 1979 set 500 million gallons per year by 1985.

Mr. Greencrass. That’s right.

Mr. Firuian. So according to that older report, it would take an
additional 4 years to arrive at that production level.

Mr. GrEENGLASS. That’s correct.

Mr. Frraran. Then a year later in your July 1980 estimate, you
have upped that to 2 to 3 billion gallons per year by 1985. Is that
correct?

Mr. GreENGLASS. It's 2 billion, yes.

Mr. Frraian. Two billion?

Mr. GREENGLASS. Yes.

Mr. Frraiaxn. In 1 year you have increased your estimate by 400
percent in terms of the productive capacities achievable.

Mr. GreENGLASS. It would appear that way, yes.

Mr. Frraian. Just for the record, Mr. Chairman, I would point out
that the Office of Technology Assistance in their report, in October
1979, estimated a range of 1.3 billion to 2.6 billion gallons by the end
of 1980. So, that is pretty much in keeping with what you now believe.
Is that correct?

Mr. GreENGLass. That’s true, yes.

Mr. Frruian. And finally, the GAO report projects it on out in their
assessment to 11 billion gallons a year by the year 2000. I think that
the optimism of those of us who believe this is a viable alternative is
now more and more being corroborated by what you are saying and
what these other reports are saying, and it was for that reason that the
ERAB report seemed so much like the private who was the only one in
line that was out of step. The fact that it was fashioned in 2 days, I
really wonder at that process. You know, we have scientists in the field
working for years and we pull together a handful of people and they
whip out a report upon which you in the sector are supposed to make
policy; and they do this in 2 days. I really wonder, Mr. Chairman,
whether we should fund such activities at all. That’s my own editorial
opinion.
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Let me turn to one other comment on your testimony, on page 2.
You say that, for example, one company may produce the ERAB study
group’s 1985 production estimate by the end of 1981. I presume you
are referring to Archer, Daniel Midland.

Mr. GREENGLAss, That is possible; yes.

Mr. Frraian. I visited that company in January and looked at their
facilities. They are building, 24 hours a day, expansion; and they told
me at that time, in January, that they oxpoctml themselves to be able
to go to 400 to 500 million gallons per year at the end of this year, 1981.
If that’s the case, then clearly they are going to exceed everything that
the ERAB people thought was achievable by 1985.

My question is, with all of the information that was around—this
just didn’t generate since December—some of the findings of ERAB
contradict data that’s as old as 1937. So, 1 appreciate your testimony
and appreciate your thrust here, but one part of it that I have a little
trouble accepting is the notion that the error crept in because of the
lack of advance between December and April. I think the error was
built in, in some fashion or another, simply because of all of the other
evidence. Certainly the President didn’t grab that fizure out of the air
in January, nor did you grab the figure out of the air 4 months earlier.

Well, T have a couple of questions, specific questions to your testi-
mony. One is on page 6, and this is really my central concern. In
January, after the discussion of the possibilities of policy, I asked this
question and I would ask you the same question this morning. I said:
But is everybody on board? Are all policymakers pointed in the same
direction?

You say that the Department of Energy is committed to two objec-
tives on page 6, in this area: To achieve the President’s alcohol fuels
production target and to implement aggressively the mandates of
Congress. This effort is already underway. I realize your enthusiasm
and I realize your position you are moving into, but again I have to
as the question, whether or not all policymakers are pointed in the
same direction.

It has been my sad experience over the past 4 years to discover that
rarely were two policymakers pointed in the same direction.

Mr. GreENGLASS. | think that at the Department of Energy at this
point in time, the fact is accepted that alcohol fuel is here and that
ethanol production is going to proceed at a rate far greater than
previously anticipated.

Mr. Firaran. What are your chief obstacles in the Department, to
actually getting an across-the-board commitment to us or who are
your chief obstacles?

Mr. GreENGLAss. I think at this time I would have to say that the
obstacles are coming down. Every agency has its form of bureaucracy
which takes a little time to turn around and go with the trend. I would
have to say that the bureaucracy at the moment is the only barrier.
Taking time to let the office get established and to achieve its pro-
grams; and getting the funds we need, not only for the financial incen-
tive that the Congress has provided us funds for, but funds to operate
with and to perform the research and the work necessary to overcome
constraints and barriers to the producers.

Mr. Frraian. Mr. Holmberg, you have been in at least a couple of
different pressure points in the Department in the pursuit of alcohol
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fuels. I would ask you the same question. What are the chief obstacles?
What have been the chief obstacles in the last 18 months or 2 years
and what are the chief obstacles now, for I get reports from several
people at working levels around, throughout the Department, that
all is not yet well, believe me?

Mr. HoumeERrG. Mr. Congressman, I think the chief obstacle, as
Bert Greenglass pointed out, is the bureaucracy itself. It's got a
momentum; it’s got a mind set that moves at a given pace. We are
trying to deal with that. If we don’t deal with it gently and skillfully,
in spite of the fact that we have full support from the Congress of the
United States, the bureaucracy has a way of simply delaying things.

Mr. Frraian. Well, let me ask you as longtime experienced people,
in 4 or 5 years of dealing with this it is my perception—and I could
be wrong, Mr. Chairman—but it is my perception that the Depart-
ment has been certainly under Mr. Schlesinger, and less so now,
essentially dominated by two kinds of people: those people who have
a nuclear background and are pointed in that direction and believe
sincerely that the solution to America’s energy policy is in the expan-
sion of nuclear power, and those who have a bzlt:ﬁ(;_’:l'()lln(l of experience
in petroleum. Those of you who are in alcohol fuels are really new
kids on the block. Even the old technology of coal is the orphan child
of the energy family.

Now, Mr. Moffett is on another energy and power subcommittee
and perhaps his view is like mine or different from mine on that, but
it still seems to me that despite your enthusiasm, Mr. Potts’ obvious
enthusiasm before you, that when it comes to real clout in the Energy
Department, when the push comes to shove for the mind of the
Secretary, it still is nuclear and petroleum. Now, am I right or wrong?

Mr. GrReENGLAss. I don’t think I am really in a position to say
whether it is or not. I can say that the Secretary pays a great deal of
attention to our needs. Whether our needs are always properly com-
municated to him as quickly as they should be may be a problem.

Mr. Morrerr. Would the gentleman yield?

Mr. Frraian. I would be happy to yield.

Mr. MorrFerr. I think the gentleman raises a very important point
here. Mr. Greenglass, when you say your views are always communi-
cated to him, it sounds like you are a parish priest trying to get
something to the Pope in Rome. Do you talk to him?

Mr. GrEeNGLAss. Yes; I do.

Mr. Morrerr. Do you report directly to him?

Mr. GreexGrass. Yes; I do. I do report directly to him, but the
daily routine matters of budget, of acquiring space, and of acquiring
people are handled through the bureaucracy.

Mr. MorrerT. Well, if the gentleman will yield further just for a
moment, what does it mean when you say, in response to my question,
that you report directly to him? I thought you reported to Mr.
Stelson.

Mr. Greenerass. Organizationally at this time, T report to the
Assistant Secretary through the Deputy Assistant Secretary, and so
on

Mr. MorrETT. So you report to the Deputy Assistant Secretary who
reports to the Assistant Secretary:
Mr. GreenGrass. That’s right.
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Mr. MorrETT [continuing]. Who is on this Gasohol Study Group,
by the way:

Mr. GrREENGLASS. Yes; he was.

Mr. MorrerT [continuing]. Who then reports to the Secretary
presumably?

Mr. GREENGLASS. Yes. In fact then he too, though, reports through
the Under Secretary.

Mr. MorrerT. Through the Under Secretary to the Secretary?

Mr. GreENGLAss., That's correct.

Mr. MorrErT. All right, now that that’s established, what is the
nature of your relationship, this direct relationship that you have
just told us about, with the Secretary? How does that manifest itsel{?

Mr. GreenGrass. I intended to really qualify it, to point out
that personally I can discuss the matters with the Secretary, and I do
deal on a daily basis with his immediate staff. Organizationally, I do,
as just noted, report through a structure that is far more complex
and that was the point to which that I referred.

Mr. Frraran. Well, let me interrupt. It isn’t just that it is complex.
That is the nature of the beast; that is the nature of the bureauecracy.

Mr. GREENGLAsS. Yes; it is.

Mr. Frraian. What is bothering some of us is that you must, on a
practical matter, funnel it through—your input to the Secretary—
through a person who sat on a panel that devised and agreed to a
report that is patently false. It is very negative to alcohol fuels, and
it 1s clearly an effort to sidetrack gasohol as a national issue.

In the Office of Alcohol Fuels, as I understand the flow chart, you
are sitting there reporting through someone who is very negative on
alecohol fuels. Before Mr. Deutch’s departure, he then—that is the
second echelon—had to report to Deutch who was even more opposed
to alcohol fuel. By the time it got to Schlesinger, it’s a wonder that
we ever had any support for alcohol fuel. I think with Charlie
Duncan’s best intentions, we still have some of the same fundamental
structural problems and we still have to go through some very negative
individuals.

I want to take just one more question, Mr. Chairman, and then
I will subside.

On page 11, you say what I wish were true; and, that is, that the
ERAB report is behind us and at this time we must move ahead to
develop and promote the fledgling alcohol fuels industry, et cetera.
I'd have to ask you whether or not the impact of the ERAB report
is truly behind us. As I understand it, this 1s as yet the official ingre-
dient of the Department’s policy and programs and for people out
in the hinterland who, for example, go into local banks and try to
borrow money or get fronting for this, this is a new technology and
the bankers do not know whether somebody is being sold the Brooklyn
Bridge. They turn to the Department of Energy, and the official
document of the Department of Energy says no future for alcohol
fuels. What does that do to the credit rating of the person who wants
to set up an alcohol fuels plant for a co-op out here?

Mr. (IiREENGLAr;H. It unquestionably has had an impact.

Mr. Frraian. An adverse impact, 1s that what you are saying?

Mr. GreeNGLAss. In the hinterland, yes; not within the Department.
It is not Department policy; it is not part of this policy; we have not
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used it to date: but it has had an effect in the hinterland and there’s
no question about it.

Mr. Firaian. In your report, what you presented to the chairman
and to the committee, will this then be what should be looked to
in the next 6 months and the next year as the real policy of your
Department?

Mr. GreeENGLAss. Absolutely, and it is at this moment the policy
of the Department.

Mr. Frraian. Thank you, Mr. Chairman.

Mr. HoumserG. Mr. Chairman, can I respond to Congressman
Fithian’s earlier question about the nuclear people and the coal people?

Mr. MorrETT. Yes; certainly.

Mr. HoumBerG. I think the real issue is that at the Washington
level, at the policy level, you are looking for clout and you have to
look to those big levers, those big mechanisms, to give you that level
of energy. It’s hard for people at that level to perceive that out in
the communities we can deliver the Btu’s, and each community
working together in solar, renewable and conservation delivering
those Btu’s through a variety of instruments will give you the clout
back in Washington. So I think it’s sort of biased, in terms of a national
policy-setting organization where they just see big levers out there
and 1t’s hard for them to perceive a little leverage out in the com-
munity.

Mr. MorreErr. Well, I think that’s one of the central things that
we are getting at in this hearing and, as a matter of fact, in many,
many other things that this subcommittee does. We have done a
great deal of work, more than any subcommittee in Congress, on
conservation, as I think you know, and tried to point out that in the
initial phases—and I think this is what you are saying—reaching for
at least a balance between a highly centralized capital-intensive energy
policy and the decentralized less capital-intensive but equally pro-
ductive and fruitful policy is a difficult political chore. There’s just no
question.

I think what Mr. Fithian was saying is, when you look at political
power—I am not talking partisan political power—political power,
there is more political power behind a hig[]]y centralized capital-
intensive technology in the form of political action committee contri-
butions to candidates, from nuclear industry and this industry and that
industry and so forth, but the people, if we have our way, who con-
stitute the core of the gasohol industry are not in that kind of position.
Let’s face it. They are not organized in that particular fashion; so,
that’s part of it. It’s a combination of that.

Mr. HoLmBERrG. But if you look at the people political power coming
into the game now, which is a brand new opportunity——

Mr. Morrerr. That's right.

Mr. HoLMmBERG [continuing]. In terms of trying to release the
creativity and ingenuity and determination of the people who involve
themselves in something as important as the Nation’s energy policy,
it’s & new game.

Mr. MorrerT. Well, we agree with that and it’s music to our ears
to hear someone from DOE say it.

Mr. GrEENGLASS. Mr. Chairman, I wonder if I could add something.
There is one piece of information that I did not include in my answer to
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Mr. Fithian, and that is that the Energy Security Act, as recently
legislated, does provide for the Office of Alcohol Fuels to report directly
to the Secretary, and I am currently engaged in the final negotiations
to bring that about. We regret that it has taken so long, though.

Mr. Morrerr. What is there to negotiate? We said, and I was a
member of that House-Senate conference committee, that your office
will report directly to the Secretary. Now, we don’t need a study or
anything, do we, to see how that happens?

Mr. GreENGLASS. You are completely correct. It has just taken a
little time to work out the details.

Mr. MorrerT. Is there resistance to that?

Mr. GREENGLAsS. At this time, no, there is not.

Mr. Morrerr. Your testimony, under oath, is that there is no
resistance to that.

Mr. GreENGLASS. Not to my knowledge, no.

Mr. MorreTT. S0 your organization will be reporting directly to the
Secretary, as far as that is your expectation.

Mr. GreengLAss. That is my expectation.

Mr. Morrert. Not through anyone else.

Mr. GreenGLAss. My expectation is that we will report to the
Secretary.

Mr. Houmsera. That's a question that needs to be asked again
sometime.

Mr. MorrerT. Marvelous candor from these witnesses today.

The gentleman from Indiana, Mr. Deckard. Since we did have
Mr. Fithian go on for about 10 minutes, the gentleman is free to take
at least that much time.

Mr. Deckarp. Well, thank you, Mr. Chairman. I doubt that T will
require that much time.

Mr. Greenglass, early in your statement you said the report had not
had a negative impact on the program, and I wonder why it did not.
Was it so obviously biased that it wasn’t taken seriously from the very
beginning?

Mr. GreENGLAss. Within the Office of Alcohol Fuels, that is true.
We really received it as completely biased at the time and reserved our
right to make judgment until after we conducted a study.

Mr. Deckarp. Who was the Assistant Secretary that was a member
of that group?

Mr. GREENGLAsS. Assistant Secretary Stelson.

Mr. Deckarbp. Is he still Assistant Secretary? Is that correct?

Mr. GreenGLAss. Yes: he is.

Mr. Deckarp. And you are still reporting, well, to the Deputy
Assistant Secretary who reports to Mr. Stelson who reports to Mr.
Duncan.

Mr. GREENGLASS. At this time.

Mr. Deckarp. Does that cause you any concern that perhaps your
story is not getting through to the Secretary of Energy?

Mr. GreenGLass. I would say that it has to harm our ability to
communicate, yes; but I must say that it is not my only course. As I
mentioned earlier, I can approach the Secretary; we do meet and we
do discuss matters at this time.

Mr. Deckarp. I don’t expect you to comment on the competence
of someone who in the hierarchy is somewhat above you, but I think
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anyone who looks at this report and the conclusion that the report
draws, after 2 days of ostensible deliberations, gets a good indication
of why the Department of Energy has received as much criticism as
it has from across the whole spectrum of political thought in Congress.
I won’t ask you to respond to that observation.

There obviously had to have been some contact between the
members of that group prior to December 10 or 11. You don’t arrive
at a major report in a 2-day period of time. We discussed earlier the
legalities or illegalities of the methods in which that group operated,
but is that standard procedure, that decisions are made prior to the
%Jctuul convening of a deliberative group within the Department of

nergy?

:\'I!?.yGREENGLASS. I am really not in a position to make that state-
ment. I think I would have to refer that back to Tina Hobson. I am
not aware of its practice.

Mr. Deckarp. Well, I wonder if Ms. Hobson was listening and
could perhaps respond.

Ms. Hosson. 1 am not aware of whether there’s any other study
group. I know the Weapons Lab Study Group studied it over a period
of time. The fusion report that just came out was a matter of five
meetings. Incidentally, that went directly to the agency, again,
rather than through the full committee. I know of no other group
that has looked at something as significant as this that has taken
so short a time. My answer would have to be that.

Mr. Deckarp. I might comment on the weapons group you men-
tioned several times this morning. Although I am not aware of its
specific mission, its name suggests that its mission is such that perhaps
secrecy might be something that would be appropriate in that case.

Thank you, Ms. Hobson. I appreciate your information.

Ms. Hosson. But that’s all right. I mean, that is provided under
the Federal Advisory Committee Act. It’s only where secrecy is not
apRropriate that we are discussing it.

Mr. Deckarp. I wonder, Mr. Greenglass, has there been any
consideration to updating this report to make it more accurate, to
take into consideration all of those factors that have occurred since
the December meeting?

Mr. GrEENGLAss. No, not at this time.

We are, however, going to publicly issue the Office of Alcohol
Fuels’ analysis of that report, which we think will set the record
straight and establish for the country a more accurate position on
alcohol fuels.

Mr. Deckarp. There has been a great deal of criticism made of the
Department of Energy, its widespread use of advisory groups and
consultants, and the major portion of DOE’s budget that goes toward
those costs. Who are the people who make the decisions as to who sits
on these groups? We have touched on that earlier this morning, about
the ERDA people and the musical chairs that take place. Is there any
concentrated effort within the Department of Energy to seek out the
expertise that’s available all across the country and, for that matter,
right here in Lafayette at Purdue University and some other fine
universities in the State of Indiana, just to use one example? There are
people who are eminently qualified to sit on these kinds of groups. Is
there any effort made to find these people?
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Mr. GrEBNGLASS. Again, T am really not qualified to address the
the process of these committees. I would have to again accede to Tina
relative to the question of whether there are other ways of improving
the process for membership, for selecting the membership on those
committees,

Ms. Honson. There are two ways. One is to do like the Defense
Science Board, which is to have the Secretary or the Special Assistant
choose all members and then pull them out in the subgroups and then
disband them when the subgroup is no longer necessary. That is one
acceptable way currently under the Advisory Committee Act.

A better way which we think right now—and we will give you more
information—is to revise the Advisory Committee Act so any group
that meets less than a year need not be chartered, because that takes 6
months to charter a group; but that, rather, it can exist as long as it
meets the other criteria of the act, which is open meetings, unless it’s
an issue of national security. The weapons lab did not state it was
national security, that subgroup. They said they were not responsible
to the act, which is entirely different.

Mr. Deckarp. When are those recommendations coming out?

Ms. Honson. They have gone to OMB. It’s the last paragraph in
my testimony, and we feel that that's a much more acceptable way of
dealing with the real problem.

Mr. Deckarp. Thank you very much.

Mr. HoLmeErG. Could I respond to that, sir?

Mr. Deckarp. Certainly.

Mr. HouvmBERG. Looking at the competency of the Gasohol Study
Group or the involvement in terms of stretching or violating some of
the rules, it’s sort of interesting, but it doesn’t get us to the real point
on that. I think that the real point in terms of the zasohol effort was
that they relied on existing published data. They did not go to the
field; they did not go to the barns and the backyards and the base-
ments of the people of this country to see what was going on, and I
think that’s also applicable in the other renewable energy areas. We
have got to go to the countryside to see what people are doing and
Iieflect. that in national policy and not only rely on published scientific
data.

Mr. Deckarp. That’s essentially a corollary of what I had said a
moment ago. There doesn’t appear to be any effort to reach out to the
Purdues and the IU’s and the other universities around the country
to provide just as much expertise, if not better than what we find in
the Washington circuit, which so many times is loaded with conflicts
of interest, which are apparent from this report.

Thank you, Mr. Chairman.

Mr. MorrerT. I have a few questions for you gentlemen.

Let’s make sure that the record is accurate on what happened here.
This study group put their report together in December 1979. Isn’t
that correct, Mr. ét‘(‘eng]:lﬁﬁ?

Mr. GreeNGLAss. [Affirmative nod.]

Mr. Morrerr. And the full board, advisory board, approved the
report in May 19807

Ms. Hosson. Amory Lovins did not approve it.

Mr. MorrerT. Not the full board. It was not unanimous.
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So let’s just focus on the period between December 1979 and May
1980. We know that in the intervening time between December 1979
and May 1980, a couple of things happened. One, the Congress passed
a windfall profits tax. Two, there was the creation of the Alcohol
Fuels Office at the Department of Energy. Three, as I think you have
noted, this synthetic I]uein- bill was moving along. We also know that
when this report was approved in May 1980, it really didn’t take into
account a lot of the things that had happened, as you have noted during
this intervening time. In fact, it was outdated information in many
respects. Is that correct?

Mr. Greengrass. That is my opinion, yes.

Mr. Morrerr. Why was not information on these interim events
and happenings included when the board came together? Did they
come together in May 1980?

Mr. GrEENGLAss. I believe they came together in April.

Mr. Morrerr. They physically came together and met.

Mr. HoumBErG. They came together in February and in May, but
not as a study group.

Mr. MorreTT. Fine. Why didn’t they say, OK, we are going to
reconsider or we have new information here or we have to adjust
certain things?

Mr. GREENGLASS. I don’t have an answer for that. I must say that,
if I were in their position, I would have at that time made corrections,
if I were there.

Mr. Morrerr. Was there pressure from anyone in DOE, that you
are aware of, just to get the show on the road and get this thing
approved? ;

Mr. Greencrass. Not at that point in time. Are you aware of
anything, Bill?

Mr. HormBERG. I don’t think there was pressure within DOE, but
clearly they had already established their position, and clearly that
position had been considered. It would be after the fact to go back
and mend some of the fences that were torn down during that trouble-
some period between Christmas and New Year’s.

Mr. Morrerr. And yet there was controversy by this time, by
May 1980, about the report. Isn’t that correct?

Mr. HoLmBERG. Yes.

Mr. MorFreTT. So, in a way, they were stonewalling it with their
report, saying we are going to get this thing through?

Mr. HorLmBERG. There is also the possibility that they are like
everybody else, overburdened with H(ilhedlll(’.!-i they can’t meet. To
open that whole thing up again and go back in would take an enormous
amount of time.

Mr. MorrerT. Ms. Hobson, why don’t you come up here and sit
down. I see you shaking your head, and I want to know what you are
shaking it about.

[Ms. Hobson resumes the witness chair.]

Mr. MorreTr. Thank you. Can you respond to that?

Ms. Hosson. Yes. I don’t want to take more time, but I do want to
indicate these gentlemen did not know that there was pressure. There
was considerable pressure. At the February meeting, my office was not

ermitted to hand out a copy of the report, and I have a memo which
would be happy to state for the record. We objected.
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It caused a scene within DOE because we handed the gasohol
report out to the public, which you have to do under the Advisory
Committee Act. Any documents belong to the public. I had to Xerox
them in my office and hand them out at that meeting, because the
ERAB group refused to. That’s No. 1.

Two, they did not want to hear someone who came to speak from
Barry Commoner’s organization, and we had to ramrod that through
and escalate it so they could speak. They wanted that report to go
through with a minimum of discussion, and that’s when our office
became very angry, because we have oversight over this and that was
just not good behavior in terms of the perception of the public. You
would not approve of it, and we knew that that was the case.

Mr. MorrETT. So what happened?

Ms. Hosson. So what happened was we handed out the report
and we secured permission for Dr. Commoner’s representative to
testify. So, ERAB delayed a vote until the May meeting. Then, when
it came up at the May meeting, Amory Lovins was not informed so
that he could come. l-f:a was the only one with significant knowledge
about alcohol fuels who represented the public.

Mr. Morrert. OK, but where did the resistance come from? The
Chairman of the Advisory Board?

Ms. Hosson. The resistance came from John Deutch, the Under
Secretary.

Mr. Morrerr. From John Deutch, the Under Secretary of the
Department of Energy.

Ms. Hosson. That’s right.

Mr. Morrerr. How about the Chairman of the Advisory Board?

Ms. Hosson. Sol Buchsbaum?

Mr. MorFETT. Yes.

Ms. Hosson. Yes; he did not want——

Mr. MorrerT. And what is his position? Is he a Federal employee?

Ms. Hosson. No; Sol Buchsbaum is not a Federal employee. He
was a former Chairman of the Defense Science Board.

Mr. MorrErT. And now works for the Bell System.

Ms. Hosson. Right. He was formerly, I think, with one of the DOE
labs or ERDA lab.

Mr. MorrerT. So what we have here, and I think this is rather
extraordinary, we have a high-level Government official and an em-
%loyee of the Bell System in this case, the Chairman of this Adviso

oard, exerting rather strong pressure not to have you do your jo
and not to open up this report.

Ms. Hosson. I do want to say on behalf of the Chairman, Sol
Buchsbaum, that I literally picked up the phone and told him that
the Deutch memo, the draft memo existed, when Buchsbaum had
promised me that it would not go to the Secretary because we knew it
was a public issue prior to going to the full board. Buchsbaum was
very upset. He obviously did not know that John Deutch had written
that memo.

Mr. MorrerT. So, this is in February now?

Ms. Hossox. No; this is right after December.,

Mr. MorrerT. OK.

Ms. Hossox. All right, this is on December 19, 20, something like
that.
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Mr. MorreTT. So when you went in and said that you wanted
copies—is that what you are saying, copies of the report?

Ms. Hosson. Yes; at the February meeting.

Mr, MorrETT. When was that?

Ms. Hossox. At the February meeting.

Mr. Morrerr. That was February; OK.

Ms. Hosson. That was just the day before and the day of the meet-
ing. There were about 20 people in the audience and we wanted to
hand them copies of the report which was being discussed by the
Advisory Committee at that time. My staff was refused copies of the
report. So, I gave them my only copy, said Xerox it and hand it out to
the public and I will assume the consequences. I was called on the
carpet for that.

Mr. MorrerT. By?

Ms. Hosson. By ER, by the research office that handles ERAB.

Mr. Morrerr. Well, the office didn’t call you on the carpet. Who
called you on the carpet?

Ms. Hosson. Who called me on the carpet? I understand that Ed
Frieman and Doug Pewitt—Doug Pewitt called me in because he is
trying—Doug and I are trying to work this out and change it, and
Ed Frieman also wants it changed.

Mr. Morrerr. Now who are these people, just for the record?

Ms. Hosson, These people report through the Under Secretary,
Worth Bateman, who was the Deputy to John Deutch at the time. He
is now the Acting Under Secretary.

s {lll right, so it was just for some reason and I don’t know why they
1dn’t

Mr. MorrerT. He got a promotion, in other words.

Ms. Hossoxn. He got a promotion, right, and he is the one Stelson,
Tom Stelson, now reports through. So Bert reports through a Deputy
that reports through Stelson that goes to Worth Bateman.

Mr. MorrETT. | see.

Mr. Firaian. Would you yield for a question?

Mr. MorrerT. I will yield, yes.

Mr. Frraian. I just have one question, now. When you attempted
tg make the study public at that point, what was Deutch’s reaction to
this?

Ms. Hosson. John Deutch was not there, obviously; but, you see,
we didn’t ask to make it public. We simply made it public. After the
fact, I understand people were furious. My staff tells me their staff was
upset ; everybody was upset that we made it public.

I went down and I showed ER the part of the act that says all
documents, draft documents, memos, et cetera, all should be made
available to the public. There's nothing in my office that isn’t made
available to the public. So I don’t know why they didn’t want it made
available to the public at that meeting. Anyway, it was delayed, and
the final decision was to vote on it at the May meeting, at which time
:-\m_urg Lovins, the only person who disagreed with the report, was not
nvited.

Mr. Frraian. Interesting. Thank you, Mr. Chairman.

Mr. MorreTT. Thank you very much. I think the record is very
clear now as to what took place.
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Let me go back, just really in closing here, Mr. Greenglass, to the
issue itself, the gasohol issue. A viable ethanol industry could have
many positive effects. Is one of them the retention of small family
farms?

Mr. GreenGLass. Yes; I believe it is. T believe it would go a long
way toward that.

Mr. MorreTr. Would you like to elaborate on that, Mr. Holmberg?

Mr. HoLmBERG. Mr. Chairman, I can’t think of anything on the
horizon in the farm community that has greater potential to revitalize
not only the family farm, but the farm community. It’s just not a
matter of moving into the ethanol for a farm fuel. It’s also moving into
integrated farm systems that reduce their reliance on imported oil.
There are gasifiers now that will permit us to make ammonia in the
farming environment. Now there are different kinds of farming prac-
tices that reduce their reliability on energy-intensive and chemical-
intensive farming.

Farmers are now becoming very alert to solar energy. They are
very alert to their responsibilities to protect the topsoil and the water
supply, and this is all good news. I see nothing but good news coming
out of the American heartland. I just see sometimes the delays that we
in Washington cause that keep them from getting on with their
business.

If T could just add another dimension to that, all of this is very
helpful to get on the record, but in all honesty, it keeps us from
serving the public. We have to go back now and deal with the issues
that flow out of these kinds of meetings, and it keeps us from working
with the farmers. It’s sort of a double-edged sword. We have to get,
it on the record, but by getting it on the record, now we have to deal
with it bureaucratically.

Mr. Morrerr. What do you mean by that? That's an interesting
observation.

Mr. HoLvBERrG. Well, we have z amount of hours to work. We have
y amount of staff. We can take those resources and use them to serve
the public or we can take those resources and deal with the
bureaucracy.

Mr. Morrerr. What do you mean by bureaucracy, though?

Mr. HoLmBErG. Well, clearly after an event like this, we go back
and we have got a lot of work to do.

Mr. Morrerr. Explaining to do?

Mr. HormBERG. Explaining to do, memos to write, yes, and pro-
cedures to put in place.

Mr. MorreTrT. Well, I think that the subcommittee—which I think
you know—this rather active subcommittee has the same goal in mind
that you do with regard to unleashing your office. And to the extent
that you get bogged down in writing memos and reacting to the
bureaucratic fallout from our uncovering this outlandish sequence
of events that took place, we will be of assistance to you.

I am sure Mr. Fithian, who has been working almost full time in
this one area, will keep on the Secretary’s Office and the Under
Secretary’s Office to see that you are able to do your job.

Mr. HoLvBEerG. I think the real mission now 1s to be of service to
the small industries and the farm communities.
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Mr. Morrerr. Well, let’s talk about that for a minute. We have
got one-half a billion dollars, as I understand it, in loan guarantees
to go out. Anyone who has ever done business with the Federal
Government has to know that there’s a fairly good chance that that
money can be largely wasted; I know this in my own area from having
corporations like United Technologies and others who are involved
in alternative energy, whether it’s wind power or solar, what-have-you.
What I hear time and time again, and I am sure it’s true in this area
with this particular energy alternative that we are talking about,
is that the Federal Government can do a fairly good job at research
and development; but, when it comes time to help build an industry,
the commercialization part of it, that people in the Federal Govern-
ment lost, that they don’t understand. A lot of them have never been
businessmen before; they don’t really understand what it takes.

So part of what we are frying to get at here is, say, what in the
world is going to become of this one-half a billion dollars. As T said,
I was on that House Senate conference committee; and I am not con-
tent—and I know Mr. Fithian and Mr. Deckard aren’t content and
no one on our subcommittee is content—to just walk away from that
now and to announce to the public, well, your salvation is here: We
have approved one-half billion dollars in loan guarantees.

How 1s this money going to be spent? How, let me be blunt about
it, are we going to prevent the same old faces and the same old refugees
from ERDA and the same old crowd, as we saw in operation in this
episode here, from really controlling where that money goes? In other
words, we want it to hit the market and we want you to tell us how
it can best hit the market. We are going to keep on this program and
on this De;mrt-menl- to see that it does hit the market, but what are
your plans?

Mr. GreeNGLAss. I think there are some pitfalls in the statement
you made, Mr. Moffett. First, the $500 million that we have been
given are for plants of 15 million gallons or more, which means at
best we are talking about 20 loan guarantees at most.

Further, based on the interpretations we have received to date
on that legislation, we cannot use any of those funds to support the
industry itself. Giving out loan guarantees isn’t going to make the
industry. It’s going to help production, go a long way toward ﬂroviding
incentives for production, and it will help bankers realize that it's a
good investment. It will not help producers get their allocations of
unleaded gas from the oil refineries; it will not help them get State
assistance when they need it, to get the appropriate approvals. It
will not help the consumer or the industry become aware of potential
pitfalls of components and equipment that people run into very
quickly. Moneymakers run very quickly into new industries.

There really isn’t an opportunity to do the things that really need to
be done with that $500 million.

Mr. MorrerT. Is that your interpretation based on the DOE
interpretation of the legislation? There is more than one way to in-
terpret that legislation.

Mr. GreEnGrLass. I agree with you, and I wish we could get a
better interpretation. That's the interpretation provided to me by
the Office of General Counsel of DOE. 1t's an unfortunate interpreta-
tion, because it binds us.
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I'd also like to take the opportunity to say that I think the Office
of Alcohol Fuels has been composed of people who are quite pragmatic
and familiar with industry, both small and large scale. I think what
Bill was trying to say a moment ago is that we are prepared to execute
the intent of your legislation, and we fully feel that we are capable of
doing that providing we have sufficient funds and resources to do.

Mr. MorrerT. There will be a rulemaking, won’t there?

Mr. GreENGLASS, Yes; There will be a rulemaking,

Mr. Morrerr. Well, I think it’s safe to predict that those of us on
this subcommittee and others who are concerned about this will in-
volve ourselves in that rulemaking. Too often, Members of Congress
are content to just pass legislation and then not go down and say to
the agency, this is what we meant. As Members of Congress and as
citizens, for that matter, we are prefectly eligible to go down and
say this is what we meant. I would not only bet, I would promise
you that those of us who were on the House Senate conference com-
mittee and people such as those we have on the subcommittee will
be pressing the Department of Energy to make the best use of that
andp\ vill be offering some clarification on what we think the interpreta-
tion should be,

Mr. HouuserG. Could I add a dimension to that, please?

Mr. MorrerT. Certainly.

Mr. HoLmrerG. You indicated that there was a possibility that
that $500 million made available to DOE just could possibly disappear
into the woodwork without any real impact on the industry, and I
would agree with that. That potentially 1s there.

T'would also say that we have the flexibility to implement the policies
as we see them, to get the technology, to get the education, to get the

money out to where it really counts. That $500 million is plenty of
money, and we can do it.

Mr. Morrerr. Well, but where does the flexibility come from? Was
it that we on the conference committee didn’t give you the flexibility
or is it the DOE’s interpretation that is not giving {ou the flexibility?

Mr. GreeNGrass. I would, if I may, like to say that really both are
problems, first by limiting DOE to 15 million gallons or more and not
providing us with sufficient funds for research and development and
the development of cellulosic conversion. That in itself was a problem.

Mr. Frraian. May I just make a comment here, Mr. Chairman?

Mr. Morrert. Certainly. I would be happy to yield to you.

Mr. Frraian. I got a small group of Republicans and Democrats
together early on in the hammering away on—Tom Foley and others
who were on the conference with me—and there has been a very, very
long history of difficulties between the Department of Energy and the
Department of Agriculture over the issue of alcohol fuels; and we were
months and months and months getting the two Secretaries to exe-
cute a memorandum of agreement, as I am sure you are aware, Mr.
Greenglass.

The thought behind the way they divided the money was that the
Department of Agriculture, with its farflung county extension agent
system in soil conservation, farm home administration and all of the
mechanism that’s already in place, and with its experience of dealing
with agricultural problems and farmers and it is the trust that the local
county extension agent has—that is, the trust he has with the
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farmers—Iled us to believe that the small production facilities ought
to be handled through USDA. I still believe that was a wise division:
The small plants with USDA and the large ones with you. I realize
that there’s a gray area in the middle for the co-ops and, depending
upon their size, whether they fall under your category, under your
jurisdiction, or USDA’s.

I just wanted to enter for the record here that it was not happen-
stance that the Synthetic Fuels Conference came out the way it did.
That was the way it was divided. It was divided intentionally. Con-
gressman Bedell and a number of us in the alcohol fuels caucus fought
in fact for that division, and I think it's a good division.

Mr. HoLmeeRrG. Could I add to that, please?

Mr. MorrerT. Yes.

Mr. HoLmBERG. I don’t think we have any real problem with the
division of 15 million gallons, but we have our problem, for example,
in the educational area. The Department of Energy, through the
Office of Consumer Affairs, started the educational program in com-
munity and junior colleges and vocational technical schools. We have
a whole industry here that we have to train and get up to speed. We
are just beginning that effort.

We have been told that the legislation of S. 932 precludes us from
following through on that. We have 40 community colleges and maybe
100 out there now are developing educational programs that rely on
us for funding.

Mr. Firaiax. Well, if I may, in rough, I think that that is a per-
version of the act—not what you are saying but a perversion of the
intention of the act. So clearly down in one of the sections taken from
Senator Talmadge’s bill is the technical assistance provision program
and that’s precisely what we are talking about. It is very badly
needed. I hope that through yourselves and the USDA that we can
further that program.

I think it’s elear, Mr. Chairman, that if we, our subcommittee,
persisted in trying to push forward on that, we could get a clarifica-
tion that would ease that, because nothing in that act was designed
to in any way restrain the Department of Energy or the Department
of Agriculture from doing exactly what you are saying and, that is,
to get the technical assistance information out there so that farmers
are not sold the Brooklyn Bridge, so to speak.

Mr. HoLmpERG. Let’s make the assumption that that is true; but
then in the funding, the Department of Agriculture received $10
million for educational programs and DOE received nothing. So even
though DOE has the flexibility to do it, if you don’t have any funds,
it’s kind of hard to provide a service to vocational schools, community
and junior colleges that depend on us for that kind of support.

Mr. GreencLass. I wonder if I could also make the point that I
think that the logic you presented supports the decision made for the
split in levels of production. I don’t question that.

I do agree with your point very strongly that it is the interpretation
of that split that has created a problem. Our relationship with Agri-
culture has improved considerably since the establishment of the
Office of Aleohol Fuels. Alex Mercuri is now the keyman who works
with us, and he is doing a fine job. That relationship is going a long
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way toward alleviating any voids in the area that we are required
to address under the program.

As interpreted, the result of that split says that the Department
of Energy is primarily interested in large industry—by definition. It
also says that we are not in a position to support the development of
the industry itself but simply to provide incentives for financing the
industry, resulting in the potential occurrence of all the pitfalls that
would, in fact, make the Federal Government look poor in the devel-
opment of a new industry.

I have had experience in working in the development of other
industries, and I can tell you that financing of the production itself
is totally inadequate to the success of that new industry. We need
considerably more funds and research and development in overcoming
the barriers that the industry is going to face.

Mr. MorrerT. Gentlemen

Mr. HoLmBErG. I will give You another example, if I could.

Mr. MorFETT. Yes.

Mr. HoLmBere. We have the Office of Small-Scale Technology
that comes out with grant applications, and we pur rosely tried to
focus on those small-scale grant applications that relate to alcohol
fuels. We identified about 250, nationwide, that were worthy of fund-
ing. This is an exciting opportunity to get that technology moving
very quickly, and we have been told by Counsel that we have to go
through a set of bureaucratic steps in order to fund those small-scale
grants. We are looking for ways of moving this thing quickly. I think
that’s a very important lever, down at those farm and small labora-
tory levels,

Mr. Morrerr. Thank you, gentlemen. We thank you for your
statements here and your candid testimony. I can assure you that a
couple of things will be done as a result of it.

Number one, as Congressman Fithian has just indicated, we will
as a subcommittee—and I have instructed staff to begin this process—
move to clarify the legislation and to work for the best possible
interpretation of the legislation.

Second, I have also instructed staff to communicate on our behalf
to the Department a message that indicates that we want you folks
to be able to do your job and not be detained or distracted by bureau-
cratic considerations over this particular hearing.

So, we thank you very much and look forward to working with you.

[Mr. Greenglass’ prepared statement follows:]
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STATEMENT OF BERT GREENGLASS, ACTING DIRECTOR, OFFICE OF ALCOHOI
Mr. Chairman and Members of the Committee:

Thank you for this opportunity to discuss the Department's
response to the April 29, 1980 Report of the Gasochol Study

Group of the Energy Research Advisory Board [ERAB] on Gasohol.

By way of introduction, I am the Acting Director of the Office
of Alcohol Fuels and have been serving in this capacity since
May 27, 1980, when Secretary Duncan appointed me to succeed E.
Stevens Potts. Prior to my appointment, I was Acting Director

of the Office's Program Control and Evaluation Division, serving

almost from the day the Office opened its doors in late February.

Following releases of the ERAB Gasohol Report on April 29, 1980,
the Secretary of Energy directed the Office of Alcohol Fuels to
review and respond in detail to the ERAB Report's recommenda-
tions and report back to him. We have completed our technical
review of the ERAB Report and we expect to forward our position

on it to the Secretary in the immediate future.

The Office began its review of the ERAB Gasohol Report virtually
the day we received it. Our review has been a detailed and
technical one, and includes information provided by the Solar
Energy Research Institute, the National Alcohol Fuels Commission,
EG&G Idaho, Inc., the National Alcchol Fuels Producers Associa-
tion, Congressional staff members and several other groups and

individuals. Some of the country's most knowledgeable people in




the alcohol fuels field, including many with hands-on alcohol
pProduction experience, reviewed our June 3 draft response, and
submitted their own comments and criticisms. Thus, the final
response before you today represents current thought and experi-
ence of fuel alcohol pioneers on the frontier of this developing

technology.

I would like to summarize some of our preliminary findings of

our technical review for you today. They are:

1. The Nation can and will meet the Administration's ethanol
production capacity goals, as well as those set by Congress
in the Energy Security Act of 1980 (P.L. 96-294). The
Gasohol Study Group estimates for 1985 ethanol production,
which did not predict later significant Administration and
Congressional alcohol fuels initiatives, are thus out-of-
date. For example, one company may produce the ERAB Study

Group's 1985 production estimate by the end of 1981.

Production of ethanol from biomass is commercially avail-

able and in widespread operation throughout the country

today. The growing alcohol fuel industry is already
reducing our dependence on imported oil through increasing

domestic ethanol production.
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Many technological and energy-saving advances in ethanol
production processes are occurring at an accelerating pace.
Ethanol producers in many parts of the country are realizing
substantial energy gains now and expect even greater effi-
ciencies in the near term. With these advances, the net
energy balance of alcohol fuel production will continue to

improve.

Administration and Congressional ethanol production and
capacity goals can be met without an adverse effect on food
supplies or prices. There are significant opportunities to
use agricultural and food processing waste products and to
develop high-yield energy crops for substantial production
of ethanol, thereby reducing cost to the consumer. Further,
the ethanol from grain process produces valuable, protein-
rich co-products which are suitable for export and domestic

use.

Farm-scale ethanol production can strengthen the family farm
by generating a steady cash flow to farmers while providing
an uninterruptible supply of high-grade liquid fuel to power

farm machinery.
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It must be remembered that the ERAB Gasohol Report was under-
taken on a "quick turn-around basis," according to ERAB Chairman

Dr. Soloman J. Buschsbaum. The Gasohol Study Group met for

two days, on December 10 and 11, 1979, and at that time, by

all accounts, the Group agreed upon a number of findings and
recommendations. They issued a draft report two days later, on
December 13, 1979. While the Group submitted its final Gasohol
Report to the ERAB Chairman on April 29, 1980, the study was

conducted in December 1979,

The following events, which have had substantial impact on alco-
hol fuels development, occurred during the first four months of
1980, after the study was conducted but before the final ERAB

Report was submitted to the Secretary:

1. On January 11, 1980, the President announced a
comprehensive National Alcohol Fuels Program to
accelerate domestic production of alcohol fuels
from non-petroleum sources. The Program seeks
to guadruple January 1980 alcohol production
capacity by the end of 1980, and sets a target
for domestic production capability of 500 million

gallons during 1981.
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On February 14, 1980, the Office of Alcohol Fuels
was created within the Department to promote
ethanol production from biomass, and to implement

the DOE Alcohol Fuels Program.

On April 2, 1980, the Crude 0il Windfall Profit
Tax Act of 1980 (P.L. 96-223) was signed into law
by the President. Among other incentives, the

act continued the four cent per gallon federal
excise tax exemption for gasohol for eight more
years, from 1984 through 1992; provided new income
tax credits for alcohol-gasoline blenders; and
extended through 1985 tax credits for alcohol fuel

production equipment.

The Energy Security Act of 1980 (P.L. 96-294),

containing additional financial incentives to

stimulate alcohol fuels from biomass production,

was advancing through Congress with increasing

assurance of passage.

Demand for gasohol at the pump steadily increased,
with the number of service stations throughout

the country offering gasohol to motorists nearly
doubling. 1Incidentally, today there are over

5,000 stations selling gasohol in the country.
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I do not think it is necessary to explain to this Committee the
significance of these Congressional and Administration initia-
tives. Members of this Committee were instrumental in moving
the Crude Oil Windfall Profit Tax Act (P.L. 96-223) and the
Energy Security Act (P.L. 96-294) through the Congress. Like-
wise, the Secretary recently testified before the National
Alcohol Fuels Commission on the Department's strong commitment
to increased production and use of alcohol fuels, when he

stated:

The Department of Energy is committed to two
objectives in this area: to achieve the Presi-
dent's alcohol fuels production target and to
implement aggressively the mandates of Congress.

This effort is already underway.

It should suffice to say the conditions affecting domestic

alcohol fuels development changed dramatically in the first

four months of 1980. These changes, as evidenced in the events
described above, and their likely impact on the development and
production capacity of the growing alcohol fuels industry, were
not considered by the Gasohol Study Group, nor were they factored
into the findings and recommendations contained in the Report.

The final ERAB Report was significantly out of date at the time

of its release as a result of far-reaching Congressional and




Administration alcohol fuels initiatives which occurred in the

intervening period.

Nevertheless, it is essential that we address the hard issues
presented by the challenge of developing a new industry such as
alcohol fuels. Some of these issues are technical in nature,
and our response attempts to address the two most prominent
issues raised in the ERAB Report: the question of food versus

fuel and the net energy balance of ethanol production.

The Secretary of Agriculture recently testified before the
National Alcohol Fuels Commission and stated, "Distillation

capacity, not agricultural feedstocks, is currently the

restraining factor on fuel alcohol production. At the present

time, adequate supplies of corn and other fermentable commodi-
ties are available from the market at competitive prices.”
(Cyclical weather patterns will, of course, affect the availa-
bility and price of agricultural feedstocks.) Secretary Bergland
further stated that "As matters now stand, we don't think [the
food versus fuel issue] is a serious question because a modern
recovery system can convert starch and leave protein.™ He then
added that he did not anticipate any food shortages as far as

our country is concerned.
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The Office is currently exploring the vast potential of ethanol
production from agricultural and food processing waste products,
high-yield energy crops and new technologies in cellulosic con-
version. Developments on these fronts offer the possibility

of substantial ethanol production capacity without significant
impact on food supplies by the mid-1980's. It must also be
remembered that, when grains or other edible feedstocks are used
in the ethanol production process, a portion of the feedstock is
converted to valuable protein-rich co-products, such as corn
gluten meal or distiller's dried grain, which are suitable for

export and domestic use.

When the food versus fuel issue is raised, it is often implied
that were corn or other feedstocks not used for alcohcl produc-
tion, they would go toward feeding the world's poor. However,
ninety percent of the whole corn sold in this country goes to
cattle feed. Most exported corn goes to developed countries

where it is used for animal feed. Thus, for the most part, this

grain is not used to feed the world's poor in underdeveloped

countries. Yet this animal feed market could be further devel-
oped by exporting protein-rich distiller's grain or wet and dry
milling concentrates that can be combined with local carbohy-

drates and forage crops to balance the feed rations.
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The net energy balance issue was also raised in the ERAB Gasohol
Report, which concluded that "utilizing the best available tech-
nology before 1985, the net energy balance is about zero for
ethanol produced from corn and other crops in fermentation/

distillation plants. If the fermentation/distillation plants

are fueled by coal or wood, each gallon of ethanol produced

could save roughly 0.5 gallons of 0il."™ ERAB used very conser-
ative assumptions in arriving at this conclusion. They also
considered, but did not emphasize, an alternative calculation in
which almost a gallon of oil would be displaced by a gallon of

ethanol.

There are two points which must be kept in mind in any discus-
sion of net energy balance for alcohol fuels production. First,
technological and energy-saving advances in production processes
are occurring at an accelerating pace, resulting in substantial
energy gains now and even greater energy efficiencies in the near
term. With these advances, the net energy balance of alcohol

fuel production will continue to improve.

Second, energy balance is a non-issue to the extent that domestic
ethanol production (utilizing non-petroleum sources) reduces our
dependence on imported oil, thus contributing to our balance of

payments and national security.




At a recent hearing on gasohol allocation before the Economic

Regulatory Administration, one major oil company estimated

that for every barrel of ethanol used as a gasoline blending

component, gasoline yields could be increased by as much as

two barrels.

The U.S. General Accounting Office, in a June 3, 1980 Report on
the potential of ethanol as a motor vehicle fuel, addressed the

net energy issue and stated:

Our work in the area has shown that net energy analysis
is not an exact science; therefore, any two or more
studies of a particular energy system can yield vastly
differing results, depending on the methodologies,
approaches, and systems boundaries selected. There is
also a tendency to overemphasize net energy aspects of
ethanol as a fuel, thereby losing sight of the real
objective: producing usable liquid fuels. For example,
using coal to fire the distilleries to process grains
and other crops into ethanol may, as some studies show,
result in a net energy loss. But the process produces
a fuel which is more readily adaptable for certain uses
(e.g., motor vehicle fuel).

I support this position.

In conclusion, the National Alcohol Fuels Program will achieve
the production capacity goals announced by the President as well
as those set by Congress in the Energy Security Act of 1980
(P.L. 96-294). These goals can be met without an adverse effect
on food supplies or prices. Domestic ethanol production is

already reducing our dependence on imported oil. With techno—




logical and energy-saving advances now coming on-line, we are

beginning to realize substantial energy gains. And the net

energy balance of alcohol fuels production will continue to

improve.

But there is much work ahead to achieve these goals. Constraints
and barriers to alcohol fuel production and marketing must be
identified. Regulatory requirements must be streamlined to bring
additional ethanol production capacity on line as soon as possi~
ble, and research and development must be directed toward the
numerous opportunities to make ethanol production processes even

more energy efficient.

The ERAB Report is behind us. At this time, we must move ahead
to develop and promote the fledgling alcohol fuels industry and
to meet the ambitious but achievable goals for alcohol production

the President and the Congress has set.

Mr. Chairman, this concludes my prepared testimony. I would be

pleased to answer any questions.
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Mr. MorreTT. Our next witnesses will appear as a panel, and we
will have three gentlemen: Dr. Robert Peart from Purdue, Dr. Mi-
chael Ladisch from Purdue, and James Childress, the Executive
Director of the National Alcohol Fuels Commission.

Please raise your right hand. Do you swear to tell the whole truth
and nothing but the truth, so help you God?

[Chorus of “T do.”]

Mr. MorrerT. Thank you for being with us today. Without objec-
tion, your statements will be considered a part of the record. You may
proceed by reading those statements or paraphrasing them.

We will begin at my left and go across. Please proceed.

STATEMENT OF JAMES CHILDRESS, EXECUTIVE DIRECTOR,
NATIONAL ALCOHOL FUELS COMMISSION

Mr. CriLpress. Thank you, Mr. Chairman. I am James Childress,
Executive Director of the National Alcohol Fuels Commission. I
appreciate the opportunity to appear here on behalf of Senator Bayh
in his role as Chairman of the Commission. Senator Bayh feels very
strongly that the hearings you are holding today on the ERAB gaso-
hol report are making an important contribution to the public debate
on gasohol. He especially commends you for making this forum
accessible to the people of Indiana who are going to play a critical
role in this industry.

In the interest olytime, I will summarize my testimony and ask that
it be submitted for the record in its entirety. I will not repeat any-
thing Mr. Greenglass has said in his point-by-point ecritique of the
ERAB report, but do concur in his presentation.

Senator Bayh directed the National Alcohol Fuels Commission staff
to evaluate the ERAB, shortly after its release to see what contribution
it could make to our ongoing study. My testimony this morning is
based upon that evaluation.

The two principal conclusions of the ERAB report—those being
that we can expect a sustained level of grain ethanol production of no
more than 800 million gallons per year and that each gallon of
ethanol produced can displace no more than half a gallon of gasoline—
cannot be supported, and are in fact refuted by research undertaken
by the National Alcohol Fuels Commission.

The Congressional Office of Technology Assessment, in a report
released today, also disagrees entirely with both of these conclusions
of the ERAB report. This is an exhaustive, responsible report that
OTA has completed.

I would like to concentrate in my testimony today on one issue
that has been raised in the ERAB report and dealt with often in the
press on an emotional basis with little analysis or basis in fact. That’s
the so-called food-versus-fuel issue.

While the ERAB report does not explicitly state it, I believe that
its maximum production level of 800 million gallons per year is based
upon an assumption that the limiting factor will be the availability of
grain, primarily corn, as a distillery feedstock. One quote in particular
out of that study should be noted:

Gasohol production, stimulated by high subsidies, will reduce the amount of
grain available for meat, milk, and egg production.
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These are obviously very serious concerns. They are critical to an
expanded alcohol fuels program. The Alcohol Fuels Commission, in
response to these concerns, requested the highly respected agricultural
solicy and economic consulting firm of Schnittker Associates of
WVashington, D.C., to undertake an exhaustive analysis of the effects
of alcohol fuels production on the cost and availability of food over
the next 10 years. I have provided, or I will provide, the subcommittee
with a copy of that draft report which will be made publicly available
within the next couple of weeks. I will summarize its principal findings
this morning.

For purposes of the study, it was assumed that growth in grain
demand, worldwide and in the United States, will continue and would
continue at a fairly healthy rate. We asked them to be overly con-
servative in their assumptions; that is, err in favor of assuming we
are going to have a continued high demand for grain for food and fuel.

The net effect was that grain prices would increase, on the average
over the next 10 years, at the level of the rate of inflation—which, as
you know, Congressman Fithian, has not been the case over the past
10 years in which grain prices, corn prices, have fallen below the level
of inflation. In other words, we assumed that there will be an increase
in grain prices over and above what it has been in the past.

Given these very responsible assumptions, the key finding was—
if there is no special effort made over the next 10 years to bring new
land into production, to provide extra incentives for alcohol fuels
{)roduct.ion, without any special efforts whatsoever—that a sustained
evel of production of 1 billion gallons a year of ethanol can be achieved
using corn alone as the feedstock. This base case alone refutes the
findings and the conclusions of the ERAB report.

We then asked Schnittker Associates to go beyond this baseline
case and to see what levels of 2 billion gallons per year by 1985 and
4 billion gallons per year by 1990 would do to the cost and avail-
ability of food and[ feed. To state the findings very briefly, the principal
effects would be increased corn acreage and production, a reduced
demand and lower acreage for soybeans, and a dramatic increase in
supplies of corn milling byproducts. All of these are to be expected, and
these are the points that are usually raised in discussing the effect
of increased ethanol production from corn.

However, the anul{ysis indicates that many of the problems do not

necessarily follow, With a 2-billion-gallon level of ethanol production
by 1985 and the same thereafter, we could expect real corn price in-
creases of approximately 8 percent. That is over and above the level
of general inflation. The 4-billion figure in 1990 would result in ap-
proximately a 15-percent increase in real corn prices over the inter-
vening period of time.

If we worked this through the food system, and again makin%very

generous allowances for overall inflation rates, there would be an
approximate 6.5-percent increase in overall food prices during the
decade over and above what would be expected. That is approximately
six-tenths of 1 percent per year inflation in food costs over what would
normally be expected if this ethanol production program were not in
place, and that’s at a level of 4 billion gallons per year by 1990. Again,
I would like to emphasize that these estimates are on the high side.
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The principal effects would be a reduction in soybean acreage
because of the .cheaper byproducts from the ethanol distillation;
there would be significant amounts of the byproducts. However,
the study does not foresee a problem asborbing these into the domestic
and foreign feed systems if the program is phased in over a period of
10 years, as it will be, because 01Pt;he constraints on available distillery
capacitles,

inally, the study found that increasing the use of corn for ethanol
production will not create a long-term problem of food for developing
nations for two reasons. First, it's primarily wheat and rice, not corn,
that go to the developing nations as food. Second, the small amounts
of corn that actually go as food to developing nations could be made
available for that use under a program such as outlined in the study.

I think the essential message of the Schnittker report is that we
can proceed with an active alcohol fuels program, relying initially on
grain-to-ethanol technology, with no fear that we will reduce the
amount of grain available for meat, milk, and egg production.

The critical flaw in the ERAB report was its failure to take into
account the fact that rising corn prices would also spur increasing
corn production. It is basic economics—and when you live west of
the A?legheny Mountains people realize this—that if you get a better
price for corn, you are going to produce more corn. Y’e',e are not going

to create an ethanol “China syndrome” in which runaway ethanol
production will deny us of an adequate supply of corn.

here is one cautionary note. An expanded program of fuel aleohol
production will have to have safeguards against one or two bad crop
years. In testimony before the Commission in June, Secretary of
Agriculture Bergland indicated that he feels that reserve policies are

flexible enough to accommodate ethanol production in addition to
other commodity production by the American farmer. Toward this
end, Senator Bayh has introduced the Energy Independence Grain
Reserve Act, which has passed the Senate. I would earmark grain
for ethanol production and establish a reserve system to assure ade-
quate supplies at relatively predictable prices for alcohol fuels pro-
ducers even during bad years.

In summary, I think what we need here, Mr. Chairman, is perspec-
tive, The Schnittker report to the National Alecohol Fuels Commission
has indicated that we can increase ethanol production from corn in
the next 10 years to 25 to 30 times the present level of production,
with only moderate inflationary impacts and with no effect on the
availability of food to the hungry of this world.

Now when we are looking at a 25-fold to 30-fold increase, that is,
getting up to 4 billion gallons of ethanol production using one com-
modity in which the increments on the average of plants are, I am
sure, less than 5 million to 10 million gallons a year, this is going to
be a phased-in program and there are going to be safeguaras along
the way. We are not going to have a runaway program in which we
are grinding up corn for the Nation’s gas tanks with no thought nor
control over what the effects on food cost and availability will be.

Thank you, very much.

[Mr. Childress’ prepared statement follows:]
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STATEMENT OF JAMES M. CHILDRESS, EXECUTIVE DIRECTOR, U.8. NATIONAL ALCOHOL
Fuers CoMMISSION

Mr. Chairman, I appreciate the opportunity to appear
here today on behalf of Senator Bayh in his capacity as
Chairman of the National Alcohol Fuels Commission.

Senator Bayh feels very strongly that the hearings
you are hélding today on the ERAB Gasohol Report are an
important contribution to the public debate on alcochol
fuels and commends your efforts to air these critical
issues in a forum accessible to the citizens of the State
of Indiana who will play a major role in the development
of gasohol as an alternative fuel.

The National Alcohol Fuels Commission, as part of its
study of the potential contribution that alcohol fuels can
make in reducing our oil dependence, has been addressing
most of the issues dealt with in the Department of Energy's
Energy Research Advisory Board Gasohol Study Group Report.
When the ERAB Report was made public, Senator Bayh directed
the Commission staff to evaluate it to determine what con-
tribution it could make to the research being carried on
by the Commission. My testimony this morning is based on
that evaluation.

I would like to address one very specific topic covered
in the ERAB Report —-- the relationship between ethanol
production and food prices -- but would first like to make

two general comments on the overall report.
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First, research by the National Alcohol Fuels Commission
cannot support, and in fact refutes, the two principal con-
clusions of the ERAB Report -- that we can expect a sustained
level of grain ethanol production of no more than B00 million

gallons per year, and that each gallon of ethanol produced

will dispface no more than one-half gallon of premium fuel.

Second, the flaws in the ERAB Report can best be ex-
plained in the transmittal letter from the ERAB Chairman to
Secretary Duncan which characterizes the report as having
been "undertaken on a quick turnaround basis" using the
"best available data" at the time the study was conducted --
December 1979. That may not seem like a long period, but
given the original research, study and analysis that has
taken place in the intervening seven months by the National
Alcohol Fuels Commission, Office of Technology Assessment,
Solar Energy Research Institute, Departments of Energy and
Agriculture, universities, and the private sector, the
ERAB panel was in many instances working with outdated
information.

I will not attempt a point-by-point critique of the
report's findings and recommendations. That has been done
more than adequately by others, especially the Department
of Energy's Office of Alcohol Fuels. I would like to
concentrate instead on an issue raised in the report that
is often dealt with emotionally, with little analysis or

basis in fact -- the so-called Food versus Fuel issue.




While the ERAB Report does not explicitly state it,
I assume that its maximum 800 million gallon per year
ethanol production figure is based upon an assumption that
the limiting factor is the availability of grain -- primarily
corn -- as a distillery feedstock.
The feport addresses grain availability as follows:
"Gasohol production, stimulated by high subsidies,
will reduce the amount of grain available for meat,
milk, and egg production.™

“The pool of grain available for gasohol and live-
stock production is projected to decline in the future
because of the rapidly growing world population and
demand of this grain for food. Even without gasohol
production projections are that both demand and prices
for grain on the world market will increase."

. » .

"Basically because livestock and gasohol production
use the same resouce, they will compete for surplus
grain.”

These are obviously serious concerns. No one wishes
to undertake an expanded program of energy production that
would jeopardize our food supply and grossly inflate food
prices. Because the issue is critical to an expanded alcohol
fuels program in this country, the Alcohol Fuels Commission
requested the highly respected agricultural policy and
economic consulting firm of Schnittker Associates of
Washington, D. C. to undertake an exhaustive analysis of the
effects of alcohol production from corn on the cost and
availability of food over the next ten Years. I have provided

the Subcommittee with a copy of the report which will be

released to the public within the next few weeks. I will

summarize the report's principal findings.
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For purposes of the study, it was assumed that increasing

world population, continued growth in real per capita in-

comes with an associated rise in demand for meat and poultry

would generate a rapid increase in world demand for grain and
oilseed used in this decade. U. S. export of grains wi
expected to continue its rapid rise.

The net effect of these factors is that grain prices
were assumed to increase, on the average, as rapidly as
the general rate of inflation, a more rapid increase than
that experienced during the past 10 years.

With these very responsible assumptions, the study found
that without any special efforts to increase production by
expanding the amount of land under cultivation or irrigation
or by other means, and without reducing U. S. feed supplies
or exports, or without causing grain prices to rise faster
than others, a level of production of over 1 billion gallons
of ethanol per year can be sustained. This allows for all
other uses, including substantial increases in total carry-
over and reserve stocks to match the rising level of total
demand. This finding alone refutes the ERAB production
figure.

The study then went beyond this "baseline case" to
determine the effects of going to levels of 2 billion and
4 billion gallons of ethanol production per year in 1985

and 1990 respectively.
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The findings may be briefly stated: The principal
effects of such a program would be increased corn acreage
and production, reduced demand and lower acreage for soy-
beans, and dramatic increases in supplies of corn milling

by-products. None of this is surprising.

The increased corn acreage and production would be

brought about by increased real prices for corn resulting
from the demand created by the ethanol production. Producing
2 billion gallons of ethanol in 1985 would increase real corn
Prices 8 percent. (That is above price rises that could be
expected if corn prices follow inflation.) The 4 billion
gallon production figure in 1990 would result in a 15 percent
real price increase for corn, compared with the baseline case.
Worked through the food system, with generous assumptions
on the price effects on all other agricultural commodities,
the consumer price index for food would increase 6.6 percent
from 1980 to 1990 over the baseline case. This is a maximum
figure, since the prices of some domestic commodities and
most imported commodities would not be affected by an ethanol
program. Stated another way, for the period 1980 to 1990
we could expect at most a 6.6 percent increase in food
prices above levels expected due to inflation. The overall
consumer price index effect for the l0-year period would be
¢ little over 1 percent. I emphasize that these figures

sre probably on the high side.
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The reduction in soybean acreage would be due to the

competition from the less expensive distillation by-products

as protein feed supplements and from the switch to corn
because of increased demand. While soybean acreage would
drop, actual production would increase because of increased
yield. Soybean meal would remain the leading protein by
far. Most of the growth in the market, however, would be
taken up by the distillation by-products.

The report indicates that the significant amounts of
by-products generated will be absorbed, to a large degree,
through exports, especially in Europe and Japan which have
large and growing animal, poultry, and feed manufacturing
sectors.

Finally, the report found that increased use of corn
for ethanol need not affect food supplies for developing
countries, either severely or directly, given the fact that
wheat and rice are the principal export food grains to these
nations, both for long-term and emergency situations.

The essential message of the Schnittker Associates
report is that we may proceed with an active alcohol fuels
program, relying initially on grain-to-ethanol technology,
with no fears that we will reduce the amount of grain
available for meat, milk, and egg production.

The ERAB Report did not take into account the fact that
America's farmers would respond to increased demand for corn
by producing additional corn. Elementary economics indi-

cate that an increase in price will also increase supply.
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The flexibility to shift acreage from soybeans to corn, and
thus increase corn production to meet demands for ethanol
production, is there. Such shifts would be no more dramatic
than the growth in soybean acreage over the past 20 years
(an almost threefold increase), the rise in demand for

corn sweeteners, or the shift in demand away from beef

and pork to poultry. In each of these instances, rather
dramatic structural changes have occurred in the industries
involved over a 10-20 year period, primarily in the
response to market and technological factors. Yet in no
instance have there been any serious economic or resource
adjustment problems, illustrating the considerable
flexibility inherent in the U. S. food and agricultural
sector.

An expanded program of fuel alcohol production will
also obviously have to incorporate safeguards against one
or two bad crop years. In testimony before the Natioal
Alcohol Fuels Commission in June, Secretary of Agriculture
Bergland indicated that he felt that reserve policies could
be tailored to incorporate considerations of alcohol fuels
production. Senator Bayh has introduced the Energy

Independence Grain Reserve Act which passed the Senate

last Friday for just such a purpose. It would earmark

grain for ethanol production, and establish a reserve
system to assure adequate supplies and relatively predictable

prices for alcohol fuels producers even during bad crop years.
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In summary, I believe that the information now avail-
able to the National Alcohol Fuels Commission, gathered in
a thorough, and technically defensible manner, refutes the
contentions in the ERAB Gasohol Report that serious food
price and availability problems will arise from an expanded

alcohol fuels program.

Thank you. I will respond to any questions.

Mr. Frraian [presiding]. Thank you, Mr. Childress.

Now we will move to the other two panelists, and then we will open
it for questions. Do you want to flip a coin to see who proceeds first, or
how do you want to do it.

STATEMENT OF DR. ROBERT M. PEART, PROFESSOR OF
AGRICULTURAL ENGINEERING, PURDUE UNIVERSITY

Dr. Peart. Thank you, Mr. Chairman, I am Dr. Peart, a professor
of agricultural engineering at Purdue. I would like to enter testimony
on the record and also the very recent publication, No. EC-511, writ-
ten by Dr. Doering and Dr. Tyner of the Department of Agricultural
Economics on ‘““Alcohol Production from Agricultural Products.”
Th\? have some &grtinent things to say in that report.

Mr.

Frraran. Without objection, it will be a part of the record.
[The material follows:|
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why is it that people suidenly are in-
terested in alcohol production? ‘There are
two reasons. First, we are finally recog-

the nature of our most immediate en—
ergy problem; and second, OPEC countries
have recently changed the economics of oil
as compared with potential oil substitutes.

while the Lnited States is blessed with

nizing

abundant supplies of ccal, it has only a
limited quantity of oil. 1hus, the critical
need is for 1liquid fuels. RAlmost half of

the energy we consume is liquid--in the form
of petroleum--yet less than 5 percent of our
oWn energy resources are in the form of
petroleum. As
ing almost one
quirements.
Hecent oil price increas
the price of petroleum to the point where
alcohol production may soon make sense
economically, even without govermment subsi-
dies. Shale oil and coal liquefaction are
still more pensive, but the gap is being
narrowed rapidly. The liguid fuel problem
is so severe that it may well be in our best
national interest to embark on the produc-
tion of non-petroleum liquid fuels even if
they are more expensive than imported oil.
However, if an alternative liguid fuels
program is carried out, we must recognize
t even on a massive scale, such a pro-
qgram would require 1y years of effort be-
fore its - on the high volume of oil we
import will be felt. This can only be ac-
complished by a long term, deliberate and
thowghtful combination of research and
developnent of alternative fuel sources,
coupled with a demanding co vation pro-
gram for available and existing liguid fuel

consequence, we are import-
re-

walf of our liguid fuel

s have pus

Much
from
Mgri-

ultural Engineering.

FUEL FROM AGRICULTURAL MATERIAL

‘Ihere are a number of possibilities for
converting agricultural products or wastes
to liquid fuels The choice of raw materi-
als and processes is complex and involves a
number of important policy choices. Only
recently have we had real incentives to pur-
sue such activities, so many >f the economic
and technical questions still remain
unanswered. There are also a number of pol-
itical issuves remaining to be solved as
well. The intent of this publication is to
present facts, to identify some of the is-
sues and to raise some Important ecconomic
and technical gquestions that need to be
asked to better understand the actual poten-
tial of those solution:

This publication first provides some
definiti of common temms and a set of
comversi factors that are useful in look-
ing at different alcohol production
processes. It then looks at the production

of grain alcohol for blending with gasoline
to make gasohol. inally, it looks at the
cellulose conversion alternative of utiliz-
ing agricultural by-products (such as corn
stalks, cellulose wastes and old newpapers)
to make ethanol.

The economic and technical issues in
the celiulose converion process are suffi-
clently different from grain conversion to
warrant an entirel separat discussion.
Cellulose conversion technology may be
available to us on a commercial scale within
a few years. ‘The construction of grain
conversion capacity should be considered in
the context of moving to cellulose conver-
sion technology down the road.

DEFINITIONS AND CONVERSION RATIOS

organic chemical
of carbon, hydrogen and




kethanol (methyl alcohol, also known as
wood “alcohol):  CH.OH, one of the alcohols
Which has been propdsed for blending with
gasoline. However, methanol gasoline blends
are more corrosive than ethanol blends.

Ethanol tethzl _ﬂgpﬁl]: C H.OH, the
alcohol product of graln fermen aE‘ion used
in alcoholic beverages and for industrial
purposes. It is proposed for blending with
gasoline to make gasohol. At present, in-
dustrial ethancl is primarily produced from
petroleum.

Gasohol: A blend of gasoline and al-
cohol™ (usually ethanol), commonly discussed
a5 a product composed of 90 percent gasoline
and 10 percent ethanol by volume,

Proof: Alcoholic concentration indicat-
ed by a number that is twice the percent by
volume of alcohol present. Industrial
ethanol is usually 190 proof (95% alcchol),
and ethanol for gasohol is 200 proof (100%
alcohol) . Volume and weight percent are not
equivalent.

Distillers Grain: A by-product of the
grain fermentation process which may be used
as a high protein animal feed.

Cellulose: A sugar polymer found in the
woody parts of plants (e.g., corn stalks).

Fermentable Sugar: Sugar (usually glu-
cose) ive rom starch and cellulose

which can be converted easily to alcolol.

Conversion Ratios

e 1 barrel equals 42 gallons.

e 1 bushel of corn weighs 56 pounds.

o 1 gallon of ethanol @ 200 proof
weighs 6.6 pounds at room temperature.

® 1 gallon of ethanol contains
BTUs @ 200 proof.

e 1 gallon of No. 2 diesel fuel con-
tains 140,000 BTUs.

» 1 gallon of gasoline contains 124,000
BTUS .

e 1 ton of crop residve contains the
potential for 0.8 ton of fermentable sugar.

e 1 ton of fermentable sugar can yield
up to 0.5 ton of 200 preof ethanol.

85,000

In the production of grain alcohol:

s 1 bushel of corn ylelds up to 2.57
gallons of 200 proof ethanol.

e 1 bushel of corn yields 16.3
of carbon dioxide.

e 1 bushel of corn yields almost 17
pounds (when dried) of distillers grain at
27% protein.

pounds

GRAIN FERMENTATION FOR GASOHOL

There is much publicity currently about
gasohol. Actually, gasohol is not a new con-
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cept or product., In 1934, Hhiram-Walker
marketed a motor fuel product called Al-
colene, which was a blend of alcohol and
gasoline. Since the early 1930s, the rela-
tive price of gasoline fell because of inex-
pensive petroleum supplies, and blending al-
colol with gasoline became unprofitable.
This is now chamging.

On the agricultural side, with the
record corn crops and with export embargos
from time to time, we can face the prospect
of occasional surpluses and falling grain
prices. Govermnment is continually conscious
of the need to increase famm income or at
least keep it from falling too far.

Gasohol emerges as an apparently at-
tractive solution to both the agricultural
and energy problems. Utilizing corn to pro-
duce alcohol can help stabilize grain prices
by countering the effects of embargos and
record ylelds, Federal subsidies for al-
cohol production would reduce the npeed for
direct govermnment programs to increase grain
prices. In terms of energy, the alcobol
supply would be blended on a 10 to 20 per-
cent basis with gasoline, thereby reducing
our need to import as much oil from abroad.

Considi

Some Ece

Why not have a plan which solves the
agricultural surplus problem and aids in
reducing our energy imports? Wwhy haven't we
implemented such & plan already? ‘lhere are
some sound economic reasons why we haven't
been committing ourselves to large scale al-
cohol production until recently.

iable 1 illustrates what the economics
of gasohol were in the beginning of 1978.
In this example, ethanol could be produced
for about $1.00 a gallon, which was 2 1/2 to
3 times the refinery price of gasoline.

In order to make gasohol production
economical, therefore, the federal tax of
5.04 per gallon was exempted on all gasohol
sold. Since one gallon of ethanol was mixed
with nine gallons of gasoline to make ten
gallons of gasohol, and since sach gallon of
gasohol received the 5.04 tax break, this is
equivalent to a $.40 subsidy per gallon of
alcohol.

This meant that if the refinery price
of gasoline rose to within $.40 of the cost
of alcohol, gasohol would be an economical
progosition with the federal tax subsidy.
This had not occurred in 1978, so a nunber
of states removed their road taxes to give
further subsidy to gasohol.

In early 1980 when President Carter an-
nounced his gasohol program, the refinery
price of gasoline was around $.90 a gallon.
Table 2 shows how the economics of gasohol




Table 1. Price C

I, January 1978.

Item

Gasoline @ 5.38/gal at re
Exhanol @ $1.00/gal 2

Federal tax
Pump price of product

Gasoline Laschols

«34
10
.03
09
08 -8
04 - 04
62 .68

* A mixture containing 90 percent gasoline and

Table 2. Price Comparison for Gasoline and Gasohol, January 1980 (Indiana).

10 percent ethanol.

Item

t refinerys»
'r.m Sportation and handling
Station mark-up
State tae
Federal tax

p price of prodi

Gasoline Gasohol*

«81
-16

el :.Lfm'\ol was

* A mixture containing 90 p\_n_ nt gasoline and 10 percent
or

ethanol .
use of high demand. Its

looked then, after the rapid increases in
OPEC o0il prices. It is clear from this
table that the remission of the $.04 federal
tax Is by itself almost sufficient to make
gasohol prices competitive, especially if
one expects the refinery price of gasoline
to be well over $1.00 by m 1580. Wwhen the
refinery price gets over $1.25 in this exam-
ple, the remission of the Indiana state
sales tax is no longer necessary to make
gasohol price competitive with gasoline,
even with $1.60 ethanol.

Assuming the use of gasohol nationwide,
the federal subsidy is still substantial.
We consume about 110 billion 5 i
gascline annually. If $.04 tax is exempted
from each gallon, the total wvalue of this
subsidy 1is 5$4.4 billion or $20.00 for each
person in the country.

#nother important gquestion is, “How
much  grain would be required to produce the
ethanol needed to make a 10 percent
alcohol-90 percent gasoline blend for the
nation's consumption?® 1o make the 11 bil-
lion gallons of alcohol required, it would
take 4.3 billion bushels of corn, about 60
percent of the nation's corn crop. This
would require a drastic change in our lives-
tock industry and eliminate most exports of
corn. The long term question is, "To what
extent are we willing to expand our ethanol
production industry with just grain as a
base for this expansion?® It is here that

the potential for cellulose conversion to
alcohol becomes critically important.

It is also helpful to exanine the
breakdown of the cost of production for corn
fermentation ethanol. Table 3 provides the
cost breakdown for a range of corn prices
from $1.50 to $4.00 per bushel. 'The total
cost of production of corn fermentation al-
cohol (plant, fuel, labor, interest, etc.)
is about 51.62 per gallon with corn at $2.50
a bushel, including capital recovery.
Credits for by-products such as dried dis-
tillers grain (DDG) amount to §.39 per gal-
lon. (All ca lations are done for a plant
producing 50 million gallons ot ethanol an-
nually.)

Note that the value of DOG may be on
the high side if nearby markets are not
available or if by-product prices should
fall with increasing output. It may be on
the low side if DDG prices rise with corn
prices.

The annual corn requirement for the
plant is 19.5 million bushels. As can be
seen from Table 3, ethanol corn price combi-
nations range from $1.50 corn yielding $.93
ethanol to $4.00 corn vyieldig $1.63
ethanol. The alcohol price for $2.50 corn
is $1.21 per gallon.

The Question of Energy Efficiency

Another consideration that has
considerable

created
interest is the net energy ef-




Table 3. Cost of Producing Alcohol from Corn.®
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ficiency of the corn to ethanol corwersion
Process. bes the process consume more eri-
ergy than it actually produces? ‘the answer
to this question is unclear, and "creative
accounting® or changes in assumptions can
shift the results of the analysis from one
conclusion to another. However, a number of
large engineering fimms claim to have energy
efficient processes,

‘The results depend critically upon the
assumptions made regarding: (1) the inclu-
sion of crop residues in the analysis, (2)
the processing or drying of by-products, (3)
the vintdge of technology used, (4) the ef-
ficiency of alcohol utilization in automo-
biles and (5) changes in the petroleum re-
fining process which might be possible if
alcohol could be used widely as an octane
booster .

Most recent studies indicate that with
new but currently available tectmology, the
net energy output of alcohol used for
gasohol balances or is perhaps somewhat
greater than the input energy in growing,

transporting and
alcohol .*

However, analyzing net energy may real-
ly ignore the most important factor that
will influence national energy policy in the
coming years. ‘This is the need for liquid
fuels, not just for net energy. It may not
matter if ethanol production reguires the
ame amount of energy, or even a bit more
energy than is returned in the liguid pro-
duct. Instead, the critical factor is
whether we design our alcohol production
capacity te run on solid energy forms like
coal, which we have in abundance, rather
than on oil or gas,

If federal subsidies e
ol coal, the production of ¢

processing the corn into

ouraged the use
anol might be

d sources for further informati
H. A, berendeen, J. J. o
loes 1t or Doesn't
206, Mo,




viewed as an indirect way of converting coal
to a liquid fuel. In our judgment, the
federal subsidies should be denied to plants
that burn oil or gas in the ethanol produc-
tion process.

Some Policy Issues Involved

Beyond the complex issues discussed
above lies an even more complex set of so-
cial policy issues dealing with energy and
agriculture. We must strive to answer such
gquestions as the following:

1. Many economists consider the cost to
society of oil imports to be considerably
higher than the private costs. How valuable
is it to society to produce energy at home
rather than to import it; and what is the
best means to accomplish that objective?

2. What are the feedback costs of
higher oil prices that go into the cost of
producing corn and converting it to ethanol?
Gasohol does not necessarily become economi-
cal when gasoline refinery prices reach over
$1.25 per gallon—because the cost of corn
energy inputs in turn rise in price; thus,
energy input costs in the conversion process
rise in price.

3. What effects would various sizes of
gasohol programs have on agriculture (in
terms of corn and soybean prices, exports
and famm incomes)?

4. What might be the consequences of
alternative policies designed to stimulate
production of energy from agriculture?

These and other questions remain
unanswered, but research continues to focus
on reaching answers.

FERMENTATION OF AGRICULTURAL
BY-PRODUCTS INTO ALCOHOL

we now shift our focus to the use of
agricultural by-products as input materials.
the prospect of using agricultural by-
products and other cellulosic residue ma-
terials to produce fuels such as ethanol and
chemicals for industry holds some promise if
the research and economics can be worked
out. By cellulosic residues we mean corn
stalks, sugar cane bagasse, waste paper and
other municipal wastes and forestry pro-
ducts.,

Presently, the United States produces
approximately one billion tons of cellulosic
waste materials each year, which theoreti-
cally could sustitute for a large percentage
of our liguid fuel needs. However, the
guestion is not only avallability of cellu-
lose materials, but alsc collectibility,
conversion and the alternative value of
these materials.

Of the approximately 400 million tons
of agricultural crop residues produced each
year, it is estimated that about 80 million
tons should and could be removed from famm
land for conversion to alcohol. ‘his quan-
tity of residue could potentially produce as
much as 9.7 billion gallons of alcohol,
about the same amount that could be produced
from S0 percent of our corn crop.

Cellulose Conversion

Generally, cellulosic wastes contain
three main components—hemicellulose, cellu-
lose and lignin. Lignin is basically the
cementing material of trees and other woody
parts of the plant. Current residue wutili-
zation processes have had a very difficult
time separating the protective lignin seal
from the cellulose. Once made accessible,
the cellusose can be used to produce alcohol
by the traditional fermentation processes.

Several new processes for cellulose
corwersion are under development in the U.5.
One of these is in the Laboratory of Henew—
able Hesources Engineering (LURRE) at Purdue
University under the direction of Dr. George
T. Isac., On a laboratory basis, the various
approaches under development can convert one
ton of cellulose into 0.8 ton of fermentable
sugar. ‘This imvolves conwverting each of the
components of the cellulosic wastes into
fermentable sugars and then into alcohols.
Hemicellulose is converted to sugar first,
and then the residual cellulosic material is
pretreated and subsequently converted.

when comparing corn grain to corn crop
residves, one ton of corn grain (35.7
bushels) can produce 0.65 ton of fermentable
sugar from the starch portion. Using LORRE
technology, 0.15 ton of femmentable sugar
can be converted from the fiber in the
grain, giving a total of 0.8 ton of ferment-
able sugar which is converted into 0.4 ton
(120 gallons) of alcohol.

On the other hand, one ton of corn crop
residue contains about 0.8 ton of ferment-
able sugar, which has a maximum potential
yield of 0.4 ton (120 gallons} of alcohol.
Potentially, as much alcohol could be pro-
duced from one ton of cellulosic wastes as
can be produced from one ton of grain when
using these new processes to convert cellu-
lose into alcohol.

Crop Residue Harvesting and Handling

Another question to be answered in-
volves removal of the crop residue from the
field. b what extent does residue effect
soil fertility and tilth? kResearch indi-
cates that some cropland erodes badly enough
so that no residue should be removed.




Crop residue removal also competes with
harvesting and subsequent fall tillage.
Therefore, more work must be done in identi-
fying the optimum level of corn residue re-
moval. A farmer with an opportunity cost of
$600 per hour for harvesting his grain is
not likely to harvest crop residues at the
rate of 5$60-70 an bour if the grain and
residue are competing for time BEgui pment
must be developed that can collect the waste
material easily without interfering with the
harvesting practice.

Yet another important problem is han-
dling the residuve. A profitable proces q
plant runs the entire year and therefore
must have a continuwous supply of crop resi-
dues. Crop residues will have to be handled
very much like ocur grain or forage products
are presently. That is, they must be col-
lected and stored either as a dry or ensiled
product in a system economically able to
maintain quality and access for future tran-
sportation and processing. The Ctransporta-
tion will have to be optimized in temms of
how far it i5 economically feasible to tran-
sport these products. Many questions must
be answered before we can proceed into the
waste cellulose process.

Other sources of cellulosic weste ma-
terials include forest residues and munici-
pal and industrial waste products. Although
we may have a more constant supply of these
products throughout the year to feed +to a
processing plant, the same questions con-
cerning the economic feasibility, handling
systems and equipment mi be answered to
design an efficient process.

Several other useful and high-priced
products can alsc be made from grains and
waste materials. Flanning for research re-
garding utilization of waste materials and
grains should include not only ethanol but
also other chemicals. However, many techni-
cal and economic questions remain unanswered
and constitute a major part of our current
research efforts.
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Alcohol Fermentation
Using sugars derived from starch ot
ce ose, the maximum yield is 1 pound of
ethyl alcohol from each 2 pounds of ferment-
1 half of the weight of

n off as carbon dioxide
ble to obtain a centra-
tion of ethanol in the fermentation broth of
at least 6 percent. Below this concentra-
ticn, the separation of ethancl from water
distillation becomes very energy-
int ive. CQurrent fermentat technology
is capable of attaining up to 12 percent
ethanol concentration in a reasonable fer-
mentation time.

CONCLUSION

‘The heightened interest and activitcy
alcohol production for rgy purposes is
taking place in an enviromment where prob-
lems are looming larg and we are being
pr ed by world events for solutions to
conplex technical problems. Any new tech-
nology like cellulose conversion must go
throuwgh a number of steps before it is ap-
plicable to full-scale commercialization and
utilization. Even with the techinology
available, as in the case of alcohol produc-
tion from corn, it takes substantial time
and effort to capitalize and construct a new
industry.

Qur tendency is to want immediate
"solutions” and to either accept or reject
them on the first round of results. Uncrit-
ical acceptance based on positive results,
or the equally likely rejection based on a
first round of failures, does not give a
technology the necessary time to develop and
be proven. Either approach is likely to
cause more harm than good. What 1is needed
is less pressure for instant solutions and
more patience for testing both new technolo-
gies that appear to work and those that
still have to overcome many problems.
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Mr. Frruaian. Dr. Peart?

Dr. Pearr. I will summarize my statement.

A group of us in the School o Agriculture at Purdue, interdisci-
plinary ]ng“l‘r completed a study in 1977, funded by the National
Science Foundation; and we studied in detail the energy requirements
for raising corn, producing corn. The results of that are shown on page
2, in detail, as far as what goes into fuel for the field machinery, the
fertilizers, pesticides and the fuel for drying corn that’s raised in the
Corn Belt. Then we calculated the outputs, the yield, as it varies from
Year to year, using weather data, and have summarized that in table 2
on the basis of obtaining 2.6 gallons of ethanol per bushel of corn. To
summarize, our totals come out that about 23,000 Btu’s of energy go
into the raising of the corn grain for each gallon of ethanol. That’s
charging all of that energy to the grain itself and not charging any of it
to the protein byproduct, the distiller’s grain, or to the residue, so that
those byproducts are essentially free as far as energy is concerned.

We disagree with the accuracy of the data in that ERAB report. It
was based on Dr. Pimentel’s early article in Science magazine on the
energy use in corn production, and it showed higher figures for the
energy input than what our research showed. That’s a disagreement we
have with the accuracy of those numbers, and there are several reasons
for that, that we give in the testimony there.

In addition, the point that’s made in this report by Dr. Doering and
Dr. Tyner on alcohol production is that the form of that energy is
important and the liquid fuel is what we are really critically short of.
Many of the inputs into corn production come from natural gas, and
that economics are that that energy is much less expensive than energy
from liquid oil, diesel fuel, and gasoline. So, that makes the economics
of aleohol production look better than the strict energy accounting of
it, and I think that’s the second major point that we wanted to make.

Another agricultural economist at the University of Illinois has made
some interesting calculations recently. This is Dr. Folke Dovring, and I
quote him in the report, saying that the export price of a bushel of corn
ought to exceed one-tenth of the import price of a barrel of crude oil;
otherwise, it would be more economical to produce ethanol from the
grain, export the distiller’s grain byproduct instead of the corn, and
thereby replace the imported oil with ethanol. In other words, if crude
oil on the spot market is, say, $35 a barrel, his analysis would suggest
that we should not export corn unless we would get one-tenth of that,
or $3.50 per bushel, for the corn, just on a strict economic basis that
that corn would produce enough ethanol to replace the fuel from the
imported barrel of oil at $35.

That summarizes my testimony.

Mr. Frruian. Than you, Dr. Peart.

[Dr. Peart’s prepared statement follows:]
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Testimony of Robert M. Peart, Professor of Agricultural Engineering
Purdue University, W. Lafayette, IN 47907
and Research Program Leader, USDA-SEA
Morthern Energy Center, Peoria, Illinois

Before U.S. House of Representatives, Sub Committee on the
Environment, Energy and Natural Resources of the
Government Operations Committee

July 28, 1980 - Lafayette, Indiana

Energy for Corn Production for Fuel Ethanol

The energy efficiency of ethanol production from corn grain has been
questioned recently. A significant amount of energy is used in grain produc-
tion, and we have studied this in detail. The following interdisciplinary
group worked on a National Science Foundation study in 1977 (summary of report
attached). 1n addition, other faculty, a post doctoral fellow and several
graduate students worked on the project, and industry and farm representatives
met with us and had input.

Dr. Otto C. Doering 111, Agricultural Economics — Project Leader
Dr. Stanley Barber, Agronomy

Dr. Robert Pickett, Agronomy

Dr., Hobert F. Dale, Agronomy

Dr. Carl Noller, Animal Sciences

Dr. Samuel Parsons, Agricultural Engineering

Dr. kobert Peart, Agricultural Engineering

The unigue feature of our study was the consideration of actual weather
and its effect on timeliness of operations and yield. We calculated the
amount and type of energy input for each field operation, for transport E£rom
field to farmstead, for utility transport to and from fields, crop drying
fuel, and the energy inputs into the manufacture and transport of all fertil-
izers, herpicides and insecticides. We did not calculate energy inputs into
Seed production and machinery manufacture, but separate work indicates that
these represent less than 1U% of the inputs to Midwest corn production. Like-
wise, we did not include irrigation, but it is a major input where it is used.
I estimate that about 15% of U.S5. corn production is irrigated.

weather input was especially important in our calculation of corn yields,
and realistic yields for level, productive western central Indiana typical of
much of the Corn Belt were obtained. We did the calculations for 7 years of
weather at Lafayette, 1968-74. The low yield due to the dry weather of 1974
was included, but the corn leaf blight of 1970 was not.

Input and output results averaged over these 7 years are shown in Table
1.
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Table 1. Energy Inputs and Outputs in Midwest, Mon-irrigated
Production of Corn, conventional tillage, level, productive soil.

INPUTS Amt. per acre Energy Eguivalent,

Million/Btu Acre
Fuel for field machinery, diesel 9.0 gal/acre 1.22
Fertilizers, Nitrogen 175 lb/acre 4.38
Phosphorus & Potassium 128 lb/acre 0.32

Pesticides, including herbicides 5 lb active

ingred/acre U.60
Fuel for drying of grain, LP gas 20.7 gal/acre 1.93
TOTAL 8.45

OUTPUTS: >
Grain, shelled corn 138.7 bu/acre 54.37%
Hesidue, all above-ground 3.9 tons/acre 54,37
Corn cobs
tincluded in residue above) 1380 lb/acre 9.71%

TUTAL 108.74
Grain Output/Direct Energy Input = 6.43
*7000 Brtu/pound € 15 1/2% moisture wet basis

The energy output/input ratio is the key information, and it shows the
blessing of photosynthesis and solar energy which convert these inputs into
six times as much energy in the corn kernels alone. In addition, the cobs
contain energy eguivalent to about 15% of that in the grain. All of the
above—ground residue, stalks, leaves and cobs, contain energy about equivalent
to that in the grain. So the entire corn plant returns about 12 times the
fossil energy inputs.

The inputs to corn production are mostly gaseous, not liguid. Drying
fuel is LP gas or natural gas, and the major fertilizer input, nitrogen, is
produced from natural gas. Electrical inputs for drying fans and conveying
equipment are So small we did not include them. The crop production energy
inputs are reported in terms of the potential ethanol production in Table 2.

Table 2. Approximate Corn Production Energy Inputs
per Gallon of Ethanol Produced.

(Level, productive soil, 140 bu/acre, 2.6 gal. ethanol/bu)

Input Main Source Input Ener
Anput PIANY . Anput snergy

Chemical fertilizers and pesticides Natural gas 15,000 Btu/gallon ethanol
Grain drying LP and natural gas 5,0 Btu/gallon ethanol
Field eguipment Diesel oil 3,000 Btu/gavlon ethanol

Total 23,000 Btu/gallon ethanol
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A major data source for many studies of ethanol energy balances has been
Pimentel's early Science article (2). We credit this work in calling atten-
tion to a valuable method of analysis, but we disagree with the values
obtained. His results show less than half the Corn Belt energy efficiencies
we calculated. A major cause is his use of 1970 U.S. average yields which
were low due to the corn leaf blight, We used weather-based yields on high-
fertility soil and these yields are higher than the U.S. average. Pimentel's
workers calculated the energy input for manufactoring the farm equipment and
then allocated this to 62 acres of corn. We feel the equipment is used on
much more corn, perhaps an average of 400 acres in the Corn Belt. They also
estimated a relatively high electrical energy use to corn in propertion to its
iﬂCIEﬁgE‘.

These energy estimates of Pimentel, et al., were used in the analysis of
Weisz and Marshall (3) in another Science article, and they concluded that
ethanol from grain produces no new net energy (as did the ERAB report). Our
Corn Belt wvalues would change their results markedly by reducing the energy
inputs to ethanol production by about 30,000 Btu/gallon of ethanol. Ethanol
itself contains about 84,500 Btu/gallon, so this correction is significant,
It is important to note that the analysis in the ERAB Gasohol Report charges
all the energy inputs to the ethanol, leaving the distillers grain and crop
residue free of any energy input charge.

Probably more significant than the actual energy accounting, however, is
the form and utility of the various energy inputs and outputs. Ethanol is a
liquid fuel that replaces gasoline from imported oil on about a gallon-for-
gallon basis. (Auto mileage with gasohol is about equal to that with unleaded
gasoline in spite of the slightly lower energy content.) The only liquid fuel
input to corn production is diesel fuel and a lesser amount of gasoline.
Natural and LP gases are petroleum products, but our dependence on imports of
gas is minor, and the cost per Btu is considerably less than that of liquid
fuels. Cost is probably the best measure of the utility and relative scarcity
of particular energy forms, and the cost of natural gas is several times less
than the cost of liguid fuels such as gasoline and diesel fuel.

The economic argument in favor of converting corn to ethanol is even more
telling when imported oil costs rather than average oll costs are considered,
Dovring (4) has recently shown that from the economic viewpoint, "the export
Price of a bushel of corn ought to exceed 1710 of the import price of a barrel
of crude oil", otherwise it would be more economic to produce ethanol from the
grain, export the distiller's grain and replace the imported oil with ethanol.
Thus with crude oil on the Spot market at $535. a barrel, the equivalent corn
price should be $3.50 per bushel, according to Dr, Dovring.

The ERAB Gasohol report concludes that grain ethancl from oil or gas-
fueled distilleries produces no new net energy. We believe first that with
distillation and fermentation technology, their conclusion is inaccurate, and
more importantly that the liquid form of ethanol replacing critical and expen-
sive imported oil justifies high inputs of other energy forms. Other factors
include the advantages of more U.S. jobs with U.5. ethanol production, the
continuing improvements in corn and ethanol production efficiency with
biomass-fueled and solar drying and better use of manure to replace some fer-
tilizers, and the Efuture possibilities of converting ethanol plants to




cellulosic raw materials for feedstock and heat sources.

There is a great deal of misinformation about the environmental impact of
utilizing biomass for energy. We certainly do have environmental problems
today in agriculture - there are some thirty million acres of fragile lands
being cropped today which should probably be returned to grasslands or some
other less intensive use. However, given the proper Institutional and
economic incentives we can greatly improve those specific cases where inten-
sive cropping is causing substantial losses of topsoil or nutrients. In addi-
tion, once cellulose conversion technology goes to commercial scale we can
utilize materials like hay to make scarce liquid fuels. Grass is one of our
best crops for rebuilding soil structure and preventing erosion on land that
would suffer degradation under intensive row crop cultivation. The ability to
use this crop for energy production means that we can create a market for hay
crops that will allow this land to yield an economic return when otherwise a
farmer might have been tempted to let it erode for short term gain in the cul-
tivation of row crops like corn.
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Mr. Frraian, Dr. Ladisch?

STATEMENT OF DR. MICHAEL R. LADISCH, ASSISTANT PROFESSOR
OF AGRICULTURAL ENGINEERING, PURDUE UNIVERSITY

Dr. Lapisca. Congressman Fithian, I am Michael Ladisch, also
from Purdue University, and I'd just like to very briefly summarize
the points that I have made in the statement which has been sub-
mitted for the record. This statement is just a summary of research
and development results which have begun to gel within the last 4
to 6 months, and we are really excited about it. Just real briefly, I'd
like to point out that I'll be using the words ‘“hemicellulose” and
“cellulose” throughout this statement; and the terms ‘“hemicellulose’
and “cellulose” refer to polymers of sugar which are broken down.

Hemicellulose is a polymer of five carbon sugars, and you can
think of it as a chain. When this is broken down, it gives a sugar which
until recently has not been easily fermented into ethanol. Cellulose,
on the other hand, is a polymer of six carbon glucose sugars; and the
roblem with this polymer has been that it is difficult to break down,

ut once it gets to sugar, it’s pretty easy to ferment.

Basically, there are three major developments that have occurred
recently. One is the discovery of fermentation conditions which allow
the direct conversion of xylose to ethanol using ordinary yeast. The
second is the development of an energy-efficient method for removing
water from alcohol using partial distillation combined with adsorp-
tion using cornmeal as an adsorbent. The third is the development of
reaction conditions which allow hydrolysis of both hemicellulose
and cellulose fiber components of biomass at the relatively mild
conditions of 100° C and atmospheric pressure.

And I would like to point out that although these results may seem
obvious in hindsight, they caught us by surprise. One of the im-
Elicntions is that existing corn grain plants which are using acid

ydrolysis processes may, with some further reasearch and develop-
ment, be retrofitted to convert fiber, corn residue, for big city trash or
these types of materials, using the sort of process conditions that we
are developing now. I should caution, there’s still a lot of research
and development down the road before this becomes a reality.

The use of yeast to ferment xylose was discovered by Drs. C. S.
Gong, L. F. Chen, M. C. Flickinger, and G. T. Tsao; and this makes
it possible to convert sugars derived from the hemicellulose constituent
of biomass to ethanol. The reason this is significant is that hemicel-
lulose is very readily converted to these fermentable sugars; and once
you have a way of fermenting these to ethanol, you then have the
possibility of not only converting most of the biomass to ethanol, but
also of converting the fiber component in corn grain to ethanol. The
fiber component of corn grain is primarily hemicellulose, and so it has
been estimated, based on some of the preliminary results of people I
have just mentioned, that the yield of ethanol from grain can be in-
creased from 10 to 20 percent if the fiber component of the grain is
hydrolyzed to fermentable sugars and then fermented to ethanol.

Basically the bottom line is that it means you could get anywhere
from 2.8 to perhaps as high as 3 gallons of ethanol per bushel of corn,
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whereas presently the maximum theoretical yield is about 2.5 gallons.
That means you can perhaps look at increasing ethanol yields, using
this manner.

Another important area is the removal of water from ethanol in an
energy-efficient manner. Prior distillation processes, which consume
about 25 to 50 percent of the energy of a typical fermentation facil-
ity, involve basically two steps: fractionation of the fermented dilute
alcohol solution to the azeotrope, and then redistillation with an
extractant or an azeotroping agent. Rather than go into details, I will
just give you the result; that is, that a disproportionate amount of
energy is consumed going from the more dilute alcohol—that is a 92-
percent alcohol—from the azeotrope.

So what we have done is to substitute, at the final part of the
distillation step, which is very energy-intensive, a simple adsorption
step; that is, we take the vapors off our first distillation column,
which is pretty energy efficient, and then take these vapors and pass
them over ground-up cornmeal or materials such as corn stover or
cellulosic materials. Due to their properties, these materials suck
up the water, so to speak, and allow anhydrous alcohol to pass. We
estimate, based on laboratory data, that the combination of dis-
tillation with adsorption in the manner just described reduces the
overall energy for distilling alcohol to a pure product to about 10
to 15 percent of the energy of the final product, which we believe is
pretty low and will help the energy balance in the overall plan.

Finally, research on hemicellulose and cellulose hydrolysis to
sugars * * * both the laboratory and research pilot plant scale indi-

cate high conversions of both these components to sugars as possible

at about 100° C, 212° F, using relatively small quantities of acid.
That means we can now use a catalyst which is commercially available,
sulfuric acid, at conditions that are rather mild; and we hope to carry
this up through the scale-up phases. This is a very important step,
because now we feel that reactors can be made without having to
resort to very expensive metals, and so forth; and this has impact
both on biomass conversion as well as grain conversion.

I would like to sum up this statement by saying the research de-
seribed in this report gives examples of recent developments in ethanol
technology and how this techno?ogy is not fixed. It's really changing
very rapldly. For example, I think someone asked me 6 months ago,
“Do you think grain plants could be retrofitted to convert biomass?”’
I told this person, who was an Indiana businessman, that absolutely
not; I didn’t believe this could be done and therefore you should be
careful not to mix the two together.

But as I sit here today, due to the research results which have just
come about in the last 4 months, I am now taking a different opinion.
This just gives you an idea of how quickly this energy field is moving.
Therefore, I personally feel that varying perceptions of alcohol tech-
nology in the future may result due to the rapi(llly changing character
of the alcohol research.

I would like to make an acknowledgment. These results and other
research in related areas at Purdue University are supported by
various sources. These include the State of Indiana, which has been
very generous in allowing us the funds to build a pilot plant facility
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which we believe is to be one of a kind in the country; the U.S. Depart-
ment of Energy, including SERI; the U.S. I)ep.umwm of Agricul-
ture; the National Science Foundation; and various industrial sources.

I thank you very much, Congressman Fithian.

Mr. Frraran. Thank you.

[Dr. Ladisch’s prepared statement follows:]
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This statement is a summary of developments which have bagun to g2l
within the last four to six months as part of the on-going re:iearch program
in biomass conversion at Purdue University. Theie developments have the
potential of adding to the continually changing perspective o° producing
ethanol from biomass and grains.

The terms hemicellulose and cellulose will be used frequently throuql-
out this statement. Hemicellulose and cellulose are both polymers of sugars.
A polymer can be thought of as a chain, and in this case, each 1ink in the
chain is a sugar molecule. Hydrolysis of a polymer is analogous to separating
Tinks in the chain into individual units. The sugars which result are con-

verted into alcohol by micro-organisms by a process referred to as fermenta-

tion.

Hemicellulose is a polymer of five carbon sugars {pentoses). When this

chain of pentoses 1s broken down into individual units the primary sugar
obtained is xylose. While this hydrolysis is relatively "easy," in the past

the xylose sugar which resulted has not been readily fermented into ethanol.
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Hence, hemicellulose, which makes up 25% to 5% of the weight of biomass
materials such as corn stover, wheat siraw, sawdust, and the organic portion
of big city trash, could not be effectively utilized.

Cellulose, in comparison, is a chain of glucose (grape sugar) units

This polymer makes up 30% to 50% of biomass materials. Cellulose has been

much more difficult to‘hydmlyze than hemicellulose in the past. [he glucose

which resulted from hydrolysis can be readily fermented to ethanol by time
honored methods. = However, the yield obtained was somewhat low due to the
difﬂculty 1n- converting cellulose to glucose.

Keeping this background in mind, recent developments are discussed
below.

Summary
Research on conversion of biomass to 1iquid fuels and chemicals has

very recently resulted in new developments which have the potential of im- .
proving the'efﬂciency of producing alcohol from biomass. This research
also has some bearing on improving the conversion of grain to alcohol.
The developments refarred to are: 1) the discovery of fermentation condi-
tions which allow the direct conversion of xylose to ethanol using ordinary
yeast; 2) the development of an energy-efficient method for removing water
from alcohol using partial distillation combined with adsorption using corn-
meal as the adsorbest; and 3) development of reaction conditions which allow
hydrolysis of both the hemicellulose and cellulose fiber components of biomass
at the relatively m 1d conditions of 100°C and atmospheric pressure.

The use of yeast to ferment xylose to ethanol was discovered by Drs.
C. S. Gong, L. F. Cea, M. C. Flickinger, and G. T. Tsao. This makes it

possible to convert sugars derived from the hemicellulose constituent of
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biomass to ethanol. Hemicellulose is readily hydrolyzed to fermentable five-
carbon sugars. The problem in the past has been to find and develop special
micro-organisms to convert these sugars to ethanol.

Many years ago only the glucose (obtained from hydrolysis of the cellu-

lose component) could be fermented to ethanol. Hence, the yield of ethanol

from biomass was less than 50% of what could be theoretically be obtained

if the fermentable sugars from both hemicellulose and cellulose portions of
biomass are considered. With the development of special micro-organisms,

the ethanol yield is higher since fermentable sugars from hemicellulose could
be utilized. However, use of these micro-organisms requires an extra measure
of sophistication which includes the maintenance of cultures, and generation
of sufficient quantitites of these cultures to be generally available for
large-scale use.

The discovery that fermentation conditions can be changed using commer-
cially available biological factors together with ordinary yeast to produce
ethanol from hemicellulose derived sugars has changed this. Yeast is widely
available and relatively inexpensive. The fact that large quantities of
yeast cake can be added to a fermentor to quickly start-off the fermentation
means that, with further research and development, hemicellulose sugars can
be produced into alcohol in both large and small scale alcohol production
facilities.

This method also has significance to the conversion of corn to alcohol.
The fiber component of corn (grain) is primarily hemicellulose. It has been
estimated that the yield of ethanol from grain can be‘increased from 10% to
20% if the fiber component of the grain is hydrolyzed to fermentable sugars

at mild conditions with acid and then fermented to alcohol. This could
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increase the yield of ethanol from a bushel of corn to as high as 2.8 to

3 gallons. The current maximum theoretical yield based only on the starch
component of corn is 2.5 gallons.

The removal of water from ethano{:jn an energy efficient manner is an
important step for productfon of anhydrous ethanol. Prior distillation
processes, which consume about 25% to 50% of the energy of a typical fermen-
tation facility, involve two steps: frac;ionation of the fermented dilute
alcohol solution to the azeotrope (95.6% ethanol by weight) and redistillation
with an extractant or an azeotroping agent. It has been shown that a dispro-
portionate amount of energy is consumed going from 92% ethanol to the azeo-
trope in the first distillation step. Research is underway on the use of
cornmeal to selectively absorb water from ethanol/water vapors to produce
anhydrous ethanol from 92% (or lower) alcohol. This approach avoids the
second distillation step altogether and reduces the overall energy for alcohol
recovery to 10% to 15% of the energy contained in the pure ethanol.

Research on hemicellulose and cellulose hydrolysis to sugars on both
the laboratory and research pilot plant scale indicates high conversions of
both these components to sugars is possible at 100°C (212°F) using relatively
smll quantitites of sulfuric acid. The temperature of hydrolysis is com-
parable to that used for starch hydrolysis currently carried out for grain
conversion to alcohol. This relatively low temperature of hydrolysis is
significant since further hydrolysis research and development may yield
results which would make it possible to retrofit some tyoes of corn (grain)
acid hydrolysis reactors to convert cellulosic residues to sugars as well. .
Fermentation and distillation process conditions for sugars derived from
either grain or biomass are also comparable when other recent developments

mentioned in this statement are considered.




The research described in this report gives examples of recent develop-

' ments in ethanol technology and how this technology is not fixed. Varying

perceptions of alcohol technology in the future may result due to the rapidly

changing character of alcohol research.

These results and other research in related areas at Purdue University
is supported by various sources. These include the State of Indiana, the
U. S. Department of Energy (including SERI), the U. S. Department of Agri-

culture, the National Science Foundation, and various industrial sources.
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Mr. Frraian. T want to just elarify three or four points here and
let you perhaps all elaborate on some of your statements.

I understand from your statement, Mr. Childress, that in the re-
mainder of your prepared text you are satisfied that the food-versus-
fuel question, which is constantly bandied about in the media and
the public and even among some of the scientists who are arguing
about this, is pretty well put to rest. Is that the burden of your

testimony?

Mr. Cainpress. That is basically it. I would like to stress two
oints. The first is that there is not an imminent problem, no matter
ow anyone defines it. Early drafts of the Office of Technology Assess-
ment report that I cited had indicated that production of as little as
1 billion gallons of ethanol would cause some inflation. Well, they
are now saying 2 billion gallons, and as our knowledge evolves, the
point at which some inflation may occur keeps rising.

The other point is that there are controlling factors, including Fed-
eral policy, market forces, and what the financial community is willing
to invest; that will keep this from becoming a problem.

Mr. Frraian, Let me just do a followup question on that. As I
understand your comment, professor, the breakthroughs that you
have made would increase the yield from a bushel of corn.

Dr. LapiscH. Yes, sir.

Mr. Frraian. 1 think everywhere throughout DOE and the USDA
and so on, 2.5 gallons per bushel has been the standard used. You
are now suggesting that with this additional breakthrough in tech-
nology, that would be

Dr. Lapiscu. 2.8 gallons.

Mr. Frraian [continuing]. 2.8.

Dr. Lapisca. Or maybe as high as 3 gallons per bushel.

Mr. Frruiax. So, roughing it off, 2.8 to 3.

All of your calculations then, Mr. Childress, were geared to a 2.5-
gallon base. Is that correct?

Mr. CHiLpress. Correct. They did, in this particular study, base
it on 2.5.

Mr. Frraian. T would just like to emphasize what has just been
said, and that is that the speed of development in this field makes it
always a bit treacherous to start making projections. I think that
we were talking about that with the DOE people earlier, that even
the most accurate projection of July 1979 becomes hopelessly out-
dated by July 1980; and this kind of evidence would indicate that.

Mr. Cruupress. If I could expand upon that point, some say that
this cellulosic research is simply an academic exercise and will not go
beyond the laboratory stage. As a matter of fact, within the past week,
I have talked to representatives of a rather large firm which 1s engaged
in just the same research, and their initial figures coincide very closely
with the Purdue figures. So this is not something that is pie in the sky.
People in the private sector are putting money on the line in this
area with the expectation of a payout.

Mr. Frraian. I would like to also ascertain—you did refer to the
Schnittker report. I would like, without objection, to have that made
a part of the record as material accumulated by the subcommittee.
If you could submit a copy of that report, that would be very helpful.
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Let me turn now to Dr. Peart. The energy balance question has
really plagued us, and I can be a witness on this. I have rarely had two
town meetings in a row in this part of the Corn Belt in which we don’t
get the question whether or not it takes more energy to make a gallon
of alcohol than you get from the gallon of alcohol. I have had some
scientists in the field, chemists persumably, retired chemists from
Purdue in at least one case, insist that I was wrong and insist that it
was a negative energy balance.

As I understood your testimony, you said two things. One was,
even if it is a negative balance, you are getting liquid fuel, and that’s
what we are really short of; so, it’s an academic—no, I shouldn’t
say that;it’s an academic question—but if I understood what you said
correctly, Dr. Peart, what you were saying is that even if you attribute
or assign all the costs of the energy of raising the corn to the alcohol
and assign none of it—let’s say you take the wet-down process to the
60-percent protein and 22-percent protein and the germ oil, which of
course are the most valuable parts of the kernel in the first place—that
you would still come out with a positive energy balance. Is that what
you are saying?

Dr. PearT. Yes; that would of course depend upon the energy
going into the fermentation and distillation process. Dr. Ladisch is
more of an expert on that, but the figures that I have heard would put
it still as a net energy producer.

Mr. Frraian. So if it is in fact a net energy producer, without giving
any economic or energy credits to the byproducts, then isn’t it rea-
sonable among anyone, in any group of people who are really trying
to fashion policy, in this case, or farmers who are deciding whether
to invest, or co-ops or industry deciding to invest, the company ac-
countant would not compute in the fashion that you have? They would
assign some of that cost of energy and some of the cost of dollars o
the byproduct, which has a value in and of itself. Isn’t that the more
reasonable approach?

Dr. PEART. Yes.

Mr. Deckarp. Will the chairman yield?

Mr. Frruian, I’d be happy to.

Mr. Deckarp. May I ask the same type of question, but in a dif-
ferent way? Are you aware of any available current technology, with
perhaps the exception of solar, that produces as much energy as it
consumes, that is to say, assuming a 100-percent efficiency?

Dr. Pearr. No, no. Your point is well made. Solar, of course, is free;
but, that's right, every form of energy takes some energy to convert
it into the form that we would like to use.

Mr. Deckarp. If the chairman would yield just a moment more.

Mr. Frraian. Yes.

Mr. Deckarp. In reading over your testimony last night, I was
struck on the first page by the long paragraph which seems to me to
indicate that you have bent over backward in trying to be fair about
this matter olyetlmnol and alcohol-based fuels, taking into considera-
tion the amount and type of energy input for each field operation, for
transport from field to farmstead, for utility transport to and from
fields, crop drying fuel, and the energy inputs into the manufacture and
the transportation of all fertilizers, herbicides, and insecticides. In
other words, you are taking into consideration all sorts of ancillary
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energy costs—and by costs, I mean energy units—that are not taken
into consideration in any other type of energy source. For example,
when we consider the amount of energy produced from a ton of coal,
for example, we don’t subtract from that amount the cost of trans-
porting, the energy cost of transporting that coal to the point of
consumption; we don’t take into consideration the energy cost in
producing the machinery that’s needed to dig that coal and the cost of
}rau;sporting the raw material to build the machinery and so on and so
orth.

So you have bent over backward in your calculations as to the net
energy production in ethanol. I think actually it’s unfair to this
product to take those into consideration when they are not taken into
consideration in other energy forms, and represents one of the reasons
that this argument that the gasohol is not energy efficient is fallacious.

Dr. Peart. Yes, I'd agree with you.

We did this study, of course, really not thinking about the gasohol
issue at the time. We were just looking at energy inputs into crop
agriculture and how those could be improved. I should add that these
are for current good technology; and the same is true in agriculture as
is true in alcohol production, that these are being improved all the
time. As energy costs increase, we are finding ways to cut down
on those energy inputs.

Mr. Deckarp. I think we have probably beat to death the matter
of this report, but just to ask one more question about it: Were you
in your capacities, each of you, aware of that report at that time and, if
so, what was your opinion at the time and your opinion now?

Mr. CriLprEss. I was aware of the report.

Mr. Deckarp. How did you know and when did you know it?

Mr. Cuiupress. The Alcohol Fuels Commission was not really
directly involved in commenting on the report itself. Prior to its
release, obviously, there are always staff conversations back and
forth, but we were not directly involved. Quite frankly, after I had
read the report, I was so unimpressed with it that I had assumed that
those out in the technical community would dismiss it—which is, in
fact, I think, pretty well how it is considered out there.

On the other hand, there is the point that was raised earlier: the
negative effect the ERAB report could have on the financial com-
munity. The National Alcohol Fuels Commission held hearings in
mid-June, including a full afternoon of hearings from potential fi-
nanciers. Universally, they are very, very conservative to the point
of being negative on alcohol fuels because they consider it an unproven,
risky technology. If for no other reason than that, the ERAB
report

Mr. DEckarp. Or perhaps because of the bias toward the various
high technologies.

Mr. CriLpress. That is correct because many believe that the high
technologies can produce more at a lower price. That is debatable. The
closer one gets to the production of synthetic fuels, the higher the costs
seem to get. Many ask: Why deal with ethanol and methanol from
biomass if you have all of these cheap coal-based synfuels coming down
the road? The answer is: We don’t know what they are going to cost;
few independent analyses have been done, the closer to commerciali-
zation the higher the costs.
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The other point is that we need all the liquid fuels we can get, and
there’s a place for ethanol and methanol from biomass as well as
methanol from coal. That’s the key point that is missing in the ERAB
report and in the related debate over all synthetic fuels.

Mr. Deckarp. Earlier in our discussions, we talked about the
makeup of these various advisory groups and why there is no apparent
effort to reach out around the country to find the expertise that’s
available, rather than continuing to rely on these same ol Washington
circuit advisers that seem to appear and reappear periodically, and
with whom, in many cases, there is at least the suspicion of conflicts
of interest.

May I ask the two doctors whether the Department of Energy,
for example, has ever been in touch with you for service on any type
of official advisory group that might be meeting in Washington, D.C.,
for the formulation of official Department and administration olicy?

Dr. Peart. I have not been. I have been on various U.S. I?epart-
ment of Agriculture committees, but not direct, and some of those
have been in dealing with Department of Energy passthrough funds
from the Department of Energy to the USDA, but not DOE direct,

Dr. Lapiscn. Congressman Deckard, I can’t detail all the things 1
have done, but for the DOE I have reviewed several proposals dealing

with energy, which have been sent to my office. I have also at the last,

well, not at the last minute, but I was called in on this DOE report, the
one entitled “Fuel From Farms,” to serve as a reviewer, which I
remember quite well. I did that, and I have served on USDA review
committees as well.

Mr. DeckARD. So essentially you have reviewed documents for the
DOE without taking part in the formulation of the various proposals

contained in them.

Dr. Lapiscu, No, I have not, but there might be a reason for that in
that I have only been in the alcohol field for about 4 years, whereas
some of these other people on the committees have been in there 10
or 15 years or so,

Mr. Deckarp. While I was looking through your testimony, it
appeared imposing enough for me.

r. Lapiscu. Thanks for the comment.

Mr. Deckarp. Strictly compared to the results of the study which
we have been discussing here today.

Thank you, Mr. Chairman.

Mr. Frraian. One technical question. In the absorption process
that you have announced this morning, you said you could use ground
corn or ground cornstalks or whatever. My question is, first of all, I
want to know whether I heard you correctly and that is that you
could use it as material to force the diluted alcohol through for the
adsorption process—you could use the raw material that’s at hand
at the site, whether 1t was a grain conversion process or a cellulosic
conversion process. Is that correct?

Dr. Lapiscu. Exactly. This is based on laboratory results, and we are
now basically scaling it up in our research scale facility; but assuming
it works out, and I am pretty sure it will, basically what happens is,
you have, for instance, cornmeal or ground up corn stover and a few
things like wood chips and you heat these up to about 80° Centigrade.
Then you take vapors from your first stripping column, which is not
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a very energy-intensive step. You simply pass these vapors through
the hot cornmeal or the hot corn stover, and the water is retained in
this material. What exits at the top of this column is anhydrous
alcohol.

So that avoids altogether, first of all, building several other distil-
lation columns and saves a lot of energy, and it does

Mr. Frraian. Did you have a figure? Did you quote a figure in your
testimony of the amount that you expected to save?

Dr. LapiscH. Yes, based on our laboratory results—and this is
assuming high efficiencies—we feel we can probably make 1 gallon of
anhydrous alcohol, that is, for the distillation or recovery part, for
about 12,000 Btu’s, starting from a 12-percent solution or 12-percent
fermentation ethanol.

Previous figures that have been cited have been as high as 50,000
Btu’s per gallon; and there are, though, now commercial stills which
claim energy balances between 16,000 and 20,000 Btu's per gallon.

Mr. Firuian. Let me ask another question, perhaps of you and
Dr. Peart or both, if you would like to comment on it.

There is a great deal of concern in the industrial community and
in the academic community, I guess, as well, and certainly in the
policymaking end of it as to whether or not, if you get this great in-
vestment in one kind of alcohol production, grain alecohol production,
whether or not there’s any convertibility, should we 4 years hence or
5 years hence, and prol)n{ly long before we pay for the plant, find
that in a given year corn prices are high enough that it's not econom-
ically feasible, and that you would gear up or switch over to some
kind of cornstalk, city garbage, whatever? I would like to ask what
the existing technology response to that would be. Is it possible? Is
there interchangeability between the two? What kind of a problem
do you get into?

Dr. Lapisca. Just to bring it in perspective, there are basically
three steps: one is making sugar; two is fermentation; and three 1s
distillation. Based on what we know now, the fermentation and the
distillation steps are exactly the same for both biomass and corn.

Mr. Frraian. So the first two steps, no matter which way you are
going, whatever the feedstock is, are the same.

Dr. Lapiscn. Right; but this assumes that this technology continues
to bear out, the one that we are talking about using yeast to make
hemicellulose into alcohol.

OK; the first step now appears to be—and I am quite excited about
that first thing—within striking distance of being interconvert-
ible, because we have now found a way of hydrolyzing the cellulose
portion or the tough stuff into sugars at atmospheric conditions and
about 212° Fahrenheit, which is very similar to the conditions used to
convert starch to sugars which are subsequently fermented. On this
basis, then, I feel with further research we may see down the road
that the plant could be retrofitted, so to speak, with some minor
adjustments, to be used for either grain or residue materials.

Mr. Frraran. But it wouldn’t be building a new plant.

Dr. Lapisca. No, I don’t think so.

Mr. Frraian. You see, the reason I ask the question, Dr. Ladisch,
is that as T understood the ERAB report there was a clearly indicated
suggestion that any further initiatives to develop the grain-based
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ethanol be deferred because a more economic approach might be
cellulose 5 years from now or 6 years from now or 7 years from now.
That’s a policy question that weighs very heavily, not only in Wash-
ington, but it weighs heavily at companies out there deciding whether
or not they are going to get into this.

Dr. Lapisch. We]f, this cellulose hydrolysis, although I can’t detail
the history of the technical development right now, caught me by
surprise; and I should say that 6 months ago I would’ve had doubts
whether this would be done. It has only been recently now that we are
getting enough proof on this particular chemistry that at least I am
personally sntisi{e(l that, given enough time and effort, we may be able
to carry 1t through.

Mr. Frraian. Dr. Peart, in your prepared statement you mentioned
that you disagreed with the energy-efficiency studies on ethanol used
by Dr. Pimentel on technical grounds. For a nontechnical person,
could you tell us what the disagreement is? I guess tell me why you
think your figures are better than his.

Dr. Pearr, Yes. Well, a few of them that are listed here, they use
the energy input into manufacturing the farm machinery and then
assume that that set of farm machinery would only be used for 62
acres of corn. That seemed very low for us. I would think that that
set of machinery would be used in Indiana here, at least, for 400 or
600 acres of corn.

hMl:- Frraiax. So it might be wrong by a magnitude of 10, do you
think?

Dr. Pearr. Yes. We felt that number was high. The electrical
energy was overestimated, we felt, and they did detail in the article
how these figures were arrived at. The electrical energy, for instance,
was taking the total energy used in agriculture and then allocated
all of that to the grain production just according to the proportion
of acres; and I am convinced that a lot of that electrical energy actually
goes into dairy production and other kinds of production besides
grain crops. From our research here on grain drying and corn produc-
tion, we are convinced that they have the electrical energy over-
estimated by a lot, also.

Then there was another factor. The yields that they used, the
happened to do that work based on the 1970 yields; and, if you will
remember, that’s when we had the corn leaf blight in the Midwest and
that seriously affected the yield. So, the output was less, far less than
average. And so that made the energy inputs higher on a per unit
output basis,

hose are some of the reasons.

It was a good article from the standpoint that it was the first
article where people began to look at the energy inputs into crop
production, and so it did a service. It was, I believe, done relativelly
hurriedly and, using 1970 yields, and it was done some time ago. It
was published in 1973.

Mr. Frraian. Well, we certainly want to thank you. If you take
your figures, if we were to do that and crank them through in the
context of the ERAB report, would the ERAB conclusion of gasohol
as not energy efficient still follow if you injected or used your figures
in terms of energy efficiency?
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Dr. Pearr. No. Their table would show, even on a Btu, for a Btu
basis, that it would be energy efficient in the ethanol figures, because
I believe their figure for corn production was 45,000 Btu’s per gallon,
and we are showing about 23,000 Btu’s per gallon. That would more
than make up the difference.

Mr. Frraian. Finally, I was struck by what I must say was a
rather anti-intellectual thrust of one part of the DOE ERAB report.
One of the key findings, if I understood it correctly—and I really didn’t
want to believe that’s what they were saying—was that process
research, and it’s the kinds of things that you are doing at Lorre,
and others, that process research, research on distillation processes
themselves and the new technologies, more efficient use of grain
feedstock and the like, will have little impact, will have little impact on
the potential for alcohol fuels. The two scientists here this morning
have put a great many years into this study and are known for their
own extensive work in the area.

I would like to get a comment from you on that. Am I unduly
disturbed by that kind of conclusion, or do you feel that you are
essentially at the end of your research and there’s not much down the

way?

t‘;r. PearT. I could easily disagree with that statement that research
and development would not have any impact upon it. Certainly if it
didn’t, we should quit doing it. I don’t agree with that.

Dr. Lapiscu. Well, I think the context of that statement was that
using older technology and using the very conservative assumptions
that had been discussed previously, for engineering calculations
as long as you state them, are correct; that corn composes, I think,

73 percent of the cost of a gallon of ethanol.

However, with these improvements and so forth, it’s much less.
I believe John gave me a number last week where gasoline, I think, was
50 percent of the cost of a gallon of gasoline from petroleum.

So basically, I guess you could have a policy expert look at that and
say, well, due to the small cost differential, it isn’t worth it to do the
research. However, since I am in research, I feel very strongly that
further process research is very dramatically improving the picture.
I think it's a very worthwhile thing to pursue, because it will bring
down the cost and increase the energy efficiency and help meet the
goals that Congress and the President have set for this country with
regard to production of alcohol fuels.

Mr. Frraian. We are about to close the hearing, but we would wel-
come any final statement by any of the panelists here.

Mr. CriLpress. From the perspective of the work that we have done
at the Commission and what we have seen changing just over the last
few months, it is important to remember that in dealing with an infant
industry in which the unknowns far exceed the knowns, one should not
ring the death-knell prematurely as many are doing. As knowledge
increases and as the industry grows, we are going to see a growth in the
potential contributions that this fuel source can make. I think we are
going to be surprising folks within the next year or so, as far as the
advances that are made in the alcohol fuels industry.

Mr. Frraian. Well, thank you, and let me thank the Chairman of
the National Alcohol Fuels Commission, Senator Bayh, for making you
available to the panel this morning.
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Dr. Ladisch, do you have anything you would like to say?

Dr. Lapiscn. I feel, in closing, that I think it’s very important that
process research of the type that’s done at Purdue University, along
with agricultural research, is continued and is increased, because I feel
that there’s a lot of potential in biomass and things like wood chips, of
which a lot are available, for instance, in the State of Indiana. Each
material has a slightly different chemistry ; so, that means you have to
work through the entire process for each different material. I think we
have a big job ahead OF us; and if research and development work
isn’t done, we won’t be able to keep pace with the growth of this
industry.

IV[I‘.F%:I'I‘HIAN. Thank you.

Dr. Peart?

Dr. Peart. Thanks. I would just like to agree with that and add to
it that the work along with the chemical engineering work on process-
ing, the work on looking at other raw materials as we have talked
about, celluloses and methods of handling them, they are bulky, and
methods of reducing the cost of handling some of these other materials
in addition to corn, I think, are going to really pay off in the years to
come,

Mr. Frraian. Congressman Deckard?

Mr. Deckarp. Just one short statement, Mr. Chairman. This com-
mittee, the Energy, Environment, and Natural Resources Subcom-
mittee, is entrusted with oversight jurisdiction of the Department of
Energy and all the various agencies within the Department of Energy.
The one thing I would like to reassure the people who are in this
meeting today is that we will do everything that we can in the months
to come to see that those people within the Department of Energy who

are truly interested in promoting gasohol are not hampered by others
within the Department of Energy who would like to inhibit its develop-
ment in favor of other sources of energy, {mrt.lcular]y those sources

that are so prevalent today, primarily oil. We need to develop, if we
are to become energy independent, alternative sources of energy.
There are a number of good people within the bureaucracy who are
trying to help in that effort; and, as I indicated, there are others who
are trying to hinder it.

We intend to continue our oversight of these various agencies to
see that alternative sources of energy, such as alcohol-based fuels, are
given a fair shot at competing with all of the others and all the other
sources. That's our mission, and we intend to try to carry it out to the
best of our ability.

Mr. Frraran. Thank you, Mr. Deckard, and for coming to the
hearing today.

Dr. Peart, I had just one more comment. The report that you
referred to briefly, by one of your colleagues in Illinois, if you could
make that available to the committee for a part of the record, I think
it would be very important. It is in conjunction with that that I
would like to say, in closing this hearing today—Congressman Moffett
is still tied up on the phone around the corner, and we must bring it to
a close—I would like for the people who perhaps have not viewed a
congressional hearing before to be aware o} the candor of our Depart-
ment witnesses this morning. It is absolutely refreshing for those of
us who have sat on the receiving end ¢f testimony for many, many
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hours, from many, many departments. I would like to think, though,
maybe it was because we came out to Indiana and the fresh air sort of
cleared their minds. I don’t want to be that provineial. I think perhaps
it is because there is a new breed coming into being at the Department
that are unwilling to accept older interpretations and older data
and are enthusiastic enough and open enough to consider new ideas.

I think that Mr. Greenglass and Mr. Holmberg—I can’t think of
the other two right now, but the four witnesses we have had here from
the Department this morning was for me a remarkably refreshing
and candid approach. I want to thank you for coming out. We shall
thank Secretary Duncan for making you available to us this morning.

I certainly want to thank the experts on the panel for evaluating
the fundamental questions, for procedural quarrels are one thing.
The facts of life for alcoholic fuels are quite another. I think the panel
has established a record here this morning that, once pub'ished, will
be made available to those who really care at all about alecohol fuel
and try to get at the bottom of it.

Particularly for the media and the public present, I want to reassure
you and to urge you to focus on the fundamental questions that
were asked here and answered here in this last panel. The fuel versus
food question still rambles out all across the country. The question
that Dr. Peart addressed himself to, “Does it take more fuel, more
energy to make a gallon of alcohol than you get from it,” although
it seems to me now definitive, it still gets asked everywhere you go.

Certainly Dr. Ladisch, who has worked with Dr. Tsao at Purdue
on the frontline of the breakthrough that will open up a whole new
horizon for energy, for when you go to cellulose you are not talking
about any grain limitations, but you are talking about practically
the whole universe of plantlife which is cellulose, and the exciting
work that is being done there, I think, is clearly among the most
interesting and worthwhile and useful in the country.

Let me finally say that in the reference that you made, Dr. Peart,
to the balance that we ought to strike in national policy with regard
to whether you import more oil or make it at home, we have had
economists look at this; and sometimes those of us who are enthusi-
astic supporters of alcohol look at it one way and others look at it
another way.

What I would like to urge to the people concerned about this issue,
look at it, if for no other reason, in a national security sense. I can
make the economic case for aleohol and I am a 100-percent supporter
but I don’t see very many people today talking about fuel as a basic
ingredient of national security. Yet, you don’t really have to be a
historian, you don’t have to be an international relations expert to
realize that the thread by which our whole national security hangs
today is a handful of very unstable, potentially unstable countries.
In fact, whether or not we would be able to put a military effort in
the field might well depend on whether or not, at that particular
juncture, the Saudi Arabian princes were getting along with each
other. Quite literally, it is in that dimension that I think we must
address the issue of getting additional fuel made at home.

The overwhelming arguments that have been made here today in
terms of the economics of it and the support for it from our friends
here this morning from the Department of Energy is encouraging,
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but I think the urgency is sometimes overlooked. The urgency really
is that we must not allow this country to remain hostage to the produc-
ers of oil in a handful of countries far, far away who do not have our
best interests as their interest, as their concern. And so, even if it
weren’t as good economically, even if the energy balance, Dr. Peart,
were not quite what you say it is—and I think it is at least what you
say it is—even if there were no new hope for the future, Dr. Ladisch,
we really ought to do it anyway. We ought to do it for the national
security issue and the additional security safety of the country. If for
no other reason, that’s enough to justify everything and anything we
do.

Finally, let me say that my own animus and my own thrust and my
own irritation at Mobil Oil for attempting to block this is in no way
geared to a feeling that we ought to throw out the methyl alcohol
solution or that whole process or we ought to stop any taxpayers’
dollars being used by Mobil to develop a process from which they will
profit. I hope they do profit from it. I hope that 5 to 6 years from now
methyl alcohol is available in large amounts, and ethyl alcohol is
available in large amounts, because we are going to have to have all
of the kinds of available resource energy, and certainly the conver-
sion of coal to this, if we’re even going to begin to make a serious effort
at making up the other half of the oil production for which we are now
dependent overseas. So, I am not opposed to the support of Mobil’s
process. I just wish they were not opposed to what other people are
trying to ({o, for I believe that America was built on competition. I
think that’s what made this country what it is. One of the reasons
that some of us have been engaged in this alcohol fuels movement is
that we do not believe there’s adequate competition in the liquid fuel
energy field today; therefore, if we can bring 10 percent of our liquid
fuel from alcohol, ethanol alcohol sources, fine. And if another 2 per-
cent comes from methanol alcohol sources, fine. Combined, the avail-
able resource energy will bring back competition to the liquid energ
field which is rnpi(le disappearing. For a whole lot of reasons, I thin
it was important and it is important that we not allow what I must
conclude was a hastily drafted, ill-conceived and untimely delivered
report to become the basis for the national policy of the United States.

I want to thank the staff for their t:urel}ul preparation and the co-
operation of the Department of Energy in going through the
documents.

I want to thank Congressman Moffett for coming out here,

I want to thank Congressman Deckard for coming up from down
the river,

I want to assure all of you in the Department and who are the ex-
perts that certainly this subcommittee will not forget its responsibility
as the chief energy environment oversight committee for the House of
Representatives.

The hearing is adjourned.

[Whereupon, at 11:55 a.m., the subcommittee adjourned, to re-
convene subject to the call of the Chair.]
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Department of Energy
Washington, D.C. 20585 2 May 2, 1980

The Boncrable Charles W. Duncanm, Jr.
Secretary of Energy

Departcent of Energy

1000 Independence Avenue, 5.W.
Washington, D.C. 20585

Dear Hr. Secretary:

I am pleased to transzit the report developed by the Energy Research

Advisory Board's Gasohol Study Group. The pexzb of the Study Group
were selected for their technical expertise, pr nence and integrity.
The report has the endorsezent of the Energy Pesearch Advisory Board.

The principal conclusions of the Study Group are as follows:

1) Ethanol production as a near-term (mid-1980's) partial solution to
the 141quid fuels problem (based on current incentives) will prob-
ably reach 200-300 million gallons per year by 1985. Thereafter,
about 800 million gallons of ethanol could be produced per year.
This level of ethanol production would displace an equivalent of
26,000 barrels of oil per day or less than ena percent of U.S.
gasoline consu=ption; and

utilizing the best availzble technology
balance is about zero for e 3
crops in ferceztation/d

ce

discillation plants are
ethanol produced could save roughly 0.5 gallons of oil.

These and other conclusions and recommendatfons inm the report are based
on the best data available to the Study Group at the time it conducted
the study (December 1979). The study itself was undertzken on a guick
turn-around basis to address soue specific issues then of interest to
the Department. The draft report of the Study Group was discussed at
the February meeting of the Board. As a result of that discussion the
draft was oodified to clarify soce of the points made in the original
drafc.

The Board also received cocsants from mexbers of the public at the
February and May meetings of the Board. Most of these comments addressed
the benefits of szall-scale operations and the long-range prospects for
gaschol, The benefits of small-scale operations are recognized in the
report but perhaps are not highlighted to the extent some would desire.
Soth matters deserve further research.
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pic STATE COLLEGE OF AGRICULTURE AND LIFE SCIENCES
A STATUTCALY COLLICE OF THE STATE UNIVERSITY

CORNELL UNIVERSITY

NEW YO

SE=;
IR ITHACA, NEW YORK 1403}
@ Reply Address:
ariell University
CLPARTMINT OF DNTOMDLOCY Con Hel
M Tikara, N. Y. 14533

AND
STCTION OF FCOLOCY AND SYSTIMATICE

29 Fpri) 1980

Dr. S.J. Buchsbaum
Executive Vice President,
Customar Systams

B211 Laboratorfes
Crevford Comer Road
Ealndel, N.J. 07733

Dzar Dr. Buchsbaum:

I am pleased to submit the Gasohol Report prepared for the
Energy Research Advisory Board by the Gasohol Study Group. In our
search for alternttive sources of 1iquid fusls for the future, the .
potentfal of gasohol should be carefully evaluated, The use of food
orains for &lcohol productfon rafses severa] {mportant fssues. In its
é:11barations the study group consfderad these fssues from a broad
perspective {ncluding the energetics, economics, social, agricultural, cnd
environnantal aspects.

Clearly thzre the production ind
use of alcohol a s dor effort to
convert food ¢ red dfscil cs
will supply the nztfon with s ufter 1835. This
zount of alcohol used 2s gisohal w cauivalent of 26,000
bbls of ofl par day or less than 12 line consumstion.

¥e hope that this report will be of value to the Enargy Resezrch
Rdvisory Bozrd.

Sincerely yours

DP:sp
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Introductfon

The United States must find alternative sources of 11quid fuels
for the future. One alternztive that has recefved a great deal of
attention is gasohol (a 10% ethznol and 90% gasoline mixture). The Gasohol
tudy Group was asked to investigate the following questions:
(1) Khat are the potential benefits of gasohol from both an energetic
and economic perspective?
(2) what 1s the potential impact of gasohol production on agriculture,
land use, and the environment?
(3) In addition to grain and other starches and sugars, are there
other biomass sources available for gasohol production?
(4) Hhat are the comparative bznefits of ethanol productfon from grain

gnd methanol production from coal?

(5) Are additional tax incentives needed for gasohol production?




Gasohol Energetics and Economics

(1) Using either existing technology or the best available technology
before 1985 with existing oil- or gas-fueled fermantation/distillation
plants, the net energy return for ethanol production from corn and
other crops is about zero. If fermentation/distillery plants were
fueled by coal, then each gallon of ethanol produced could save
roughly 0.5 gallon of oil.

In the 1985 time period, total ethanol production using grains znd
non-oil/gas-fired distilleries could have significant effects in
certain regions, but a limited impact on total U.S. oil consum tion.
Production of ethanol could reach 800 millfon gal/yr. If utilized
in producing gasohol, 20% of the current national unlezdad gzsoline
requiremant could be blended to gasohol. This would displace an
equivalent of 26,000 bbls of oil per day or less than 1% of U.S.
gasoline consumpticn.

Most U.S. fermentation/distillery plants producing ethznol are

fueled by o0il and gas and, therefore, are not providing the naticn

with any new net high-grade fuel.

Additional gasohol benefits in the petroleum refinery operation and
for the mileage performance of gasohol are currently subjects of
controversy. Adequate testing is needed, with further assessmants
of gasohol taking into account the state of future technology

both in automotive engines as well as petroleum refining.

Tha cost of corn constitutes zbout 73% of the ranufacturing cost
of ethanol; hence, process research directed to othar areas of

cost raduction will have 1ittle fmpact.




(6) The value of the by-product cattle Teed (distillers: cars

gri sy
could reduce the impact of the high materfal (corn) cost by as

much 2s one half,

Current tzx incentives for ethznol production, es

today with exist

Current federal and

hat was produced from ofl does not
ensrgy needs.
The cost of high-grade fuel produced as grain ethanol with current
best available technology should be greater than mathaznol produce
natural gas or coal with best available technology. arch
2thano] production from coal s needed to fully fnvestigate

ential.

feultural systems that vould allow

vity and enviren

production; unfortunately because of research and development
ethanol from cellulose fermentaticn 1s not Tikely to be commercializa
until after 1285.

on Food and the Environment

nol production from careal grains and other
it can provide a quick supply of 1iquid fuel
A srall surplus of grain exists today for ethanol

+ hap

t because of the Russian grain embargo) but there
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are uncertainties about future demands, especially in light of the
world food problem.

Gasohol production, stimulated by high subsidies, will reduce the

arount of grain available for mzat, milk, and egd-production.

Gasohol production will intensify environmzntal degradation with
standard crop culture technology because of greater pressure for the
use of land for agricultural production.

Ethanol can be produced on individual farms in small-scale operations
and the wet stillage fed to Tivestock. Assuming that woody residues
were available on the farm as a distillation fuel, then there would
be net energy benefit for these small operations. Although the
total energy contribution will probably be small, these small-scale
units would offer a degree of family self-sufficiency.

The supply of grain available for gaschol and livestock production
will continue to vary from year to year due to climatic variability
and world food demand. This variability in grain supply will have
an important impact on gaschol production.

The pool of grainl/avai!ab1e for gasohol -and livestock production

is projected to decline in the future because of the rzpidly growing
world population and demand of this grain for food. Even without
gasohol production, projections are that both demand and prices for
grain on the world market will increase.

and Agricultural Residues for Gzsochol Production

(1

)

Forastry residues and waste products are a major resource with
potantial to produce about 27 billion gallons per year of ethanol
with production beginning in 1585-1990 by fermantation routes (this
technology, howaver, requires additional research). Utilization

—_———— e — . . . .
s into account the distillers' grains available for livestock.
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of these materials should not compete with other commarcial
forest-based industries.

Technology for energetically and ?csn::ic=11y efffcjent use of
c;l1u1osic biomass to pro&uce ethanol by fermentation is being
developed and could be avaflable in the late 1980s for commerciali-
zation. . . e /
The cost of ethanol from cellulosic biomass is expected to be

Tower than from grain and sugar crops.

There 1s 1nadequate quantitative information on the amounts of
energy, especially ofl and gas inputs, needed to maintain a
sustained yield of agricultural and forestry bfomass for energy
production. An {nvestigation is neecad of the total fnputs
including: site preparation, fertilizers, pesticides, machinery,
fuel, and any other inputs for sustained agricultural and

forestry biomass production systems.

. Mathanol Production from Coal

(1) The capital cost for one 500 million ¢allon/year methanol production
plant is approximately the sama as vor twelve 50 million gallon/year
ethanol fermentation plants.

(2) Mathanol as well as athanol contribute somz preblems in zutorobile
engine operation with methanol causing more problems.

(3) The conversion of coal directly to methanol is projected to cost

about one-half to one-third that of ethanol production from grain,

(4) Hathanol production technoingylf from coal or naturalléés is

commercially available now and 1s capable of producing methanol on
a large scale. Future cost raductfons may ba achievable Tirst

by {nftiation of commarcial coal-processing plants to allew

/.,

~/Hatural gas conversion technology 1s available in the United States :
coal conversion technology is available outside the United States.
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"learning curve" improvements, and then by research and developaert

in the coal gasification step, which carries the major burden

of the capital inv

Given adequate guarantees for produ

of methanol from coal is achievable by the late 1980s.

Production of methanol from coal carries with it potential environmenta
problems of major concern: land damage, air and water pollution,

and increased production of carbon dioxide,




(1) Current incentives for investment in ethznol production for

gasohol are adaquste &nd should not bs {ncrezsed. For facilities

where there are significant ofl savings from the production of
ethanol ,‘assurances should be required that they will not be fueled
by oil or oas. Tax fncentives should be tied to this condition.
Ethanol production as a near term, mid-1980s 1imited contribution
to the liquid fuels problem should be allowed to find its own level
based on current fncentives, with a high probability of reaching
200-300 million gallons per year by 1985 (assuming no oil and gas

{5 used in distillery). Production of 800 million gallons of cthznol

per year, if obtainable thereafter, could provide sufficient ethznol
to blend about 20% of current U.S. unleaded gasoline as gasohol. Thi:
gross ethanol production would displace zn equivalent of 26,000

Ebls of oil par day or less than 1% of U.S. casoline consum

Tax incentives should ba manitorad carafully to insure

production Trom grains cnd her food supplies

availability of fead suppifes for rzzt, milk, and egg production and

lzad to further {n7lztfon in Tcads. In Tzct, current subsidies

may alrzady be excessive for imadarn low-cost ethznol plants.

An additional incentive in the form of protection of fnvestment
{whether equity or loan-financed) over the investment lifetime would
insure capital investmant 1n new alcohol plants.

Additional financial fnitiatives to promote more dramatic increases
{n ethanol production above these mentioned should not be fmplemzntac

ovar cost alternative Tiquid fusls,

(6) Hatfonal land use policies are neaded to prevent enviranvental




(7)

(8
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(1)

107

degradation 2ssociated with an expanded effort to produce grains
and other crops for gasochol production.

Assessmants of fusl replacemant equivalents of egﬂeuai compared
with gasoline beyond thefr BTU equivalents are chrentTy fnconclusive
and await completion of sound automotive fleet tests.

Progress toward implementation of other lower cost technologies
(methanol from coal, u:haé synfuels, etc.) must be ronitored carefully
with the expectation that their relative merits and timetables

will be more clearly discernable by the mid-1980s. If practical
lower cost alternatives to ethanol are not emerging, a more massive
ethanol effort may be called for, using cellulosic bicmass as a
substrate.

Markets should be monitored to insure that ethanol from ethylene
from petroleum is not used to replace fermentation ethanol used for
pasohol. Producing ethanol from ethylene derived from oil does not
contribute to the nation's energy neads.

Significantly increzsed support for research and davelopment of
cellulosic biomass production and processing technology is neadad
should an extensive production effort be called for in the future.
Research 1s especially nescded on problems of land and watar
resources and oil and gas inputs that are required to support
sustainable agricultural and forestry biomass production systems,
Alcohol production from coal should be encouraged because this
technology has the future potential for lower costs than alcohol
production from grain; has vastly greater 1iquid fuel availability
for the natfon; and would have less fipact on food production and

he alcohol/grain technology. (The panel considered

-

prices than
enly transportation and did not give consfderation to all other

potential uses).
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The alternative of direct production of alcohol from coal
should be encouragsd by some governmant assistance..

Any U.S. program for gasohol production should tzke into
consideration the world food problem and the future demand by
developing naticns for grafns and other foods.

The environrental {ssues arising from methanol production from
coal should be examined in more da2pth, and the benefit of the
Tower cost of methanol should be balanced against the perceived
risks. This balanca should be i»:eigh-:—d in turn against the same
analysis for a comparable level of ethanol production to help

determine priorities for the two principal alcohol technologfes.




109

An Assessment of Gasohol Potential

Energy Balance

The energy balance for existing fermentation ethanol technology with

existing petroleum or gas-fueled plants s about zero; i.e., there is no
L8

net consumption or gain in-anergy (Table 1). Most U.S. fermentation/
distillation facilities today are in fact oil or gas-fueled. Savings
calculated from decreased energy for gasoline production at the refinery
slightly increase the net savings. Eneray efficiency in the fermentation/
distillation plants can be improved through advanced technology, but the
impact on net energy will be small (Table 1). The largest effect will be
obtained from fermentation/distillation plants that derive their energy
from sources other than oil or gas, primarly coal. (The use of crop
residues will be limited [see pages 19 and 20]). Effectively, then,
with oil-and gas-derived energy consumption in fermantation/distillation
plants reduced to zero, the net savings is about 53,000 BTU (LEV) par gal
of ethanol; this is the equivalent of 2bout 0.5 callon of gzsoline (2 115,000
TU [LHV] per gal) (Table 1).

Using no high fuel (oil and gas) in the ferment:tion/distillation
plants and assuming that about 9 million tons of grains were available,
production of ethanol could reach 800 million gallon/yr. If blended with
gasoline, 20% of the current national-un1eaded gasoline requiremant could be
available as gaschol. This would displace an equivalant of 26,000 bbl
0il per day or less than 1% of U.S. gasolina consumption.

Cost of Gross Alcchol Fuel Produced at the Distillary

The com raw material dominates the productfon costs (73% of the overall
cost) in a 50 million gallon/year fermantstion plant (Figure 1). Only about
5% of manufacturing costs sre susceptible to process fmsrovemants such as

continuous fermantation and i2mbrane separation techniques (Hartline, 1979)
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In contrast to ranufacturing costs, a specific projection of selling price
{s not presented bacause selling price 15 subject to considerzble variation
dapending on the extent of dzbt financing &nd the assumptions

calculations (e.g. 15% vs. 20%). Projections of profitzble ethanol sellin
9

prices from new plants rengé 25 low as $1.20 per gallon at the plant cite

(OTA, 1979). These figures are more sensitive to financfal consideration
than to likely technologfcal advances. Definitive price projections must
be determined on a case-by-case basis.

Process costs are also sensitive to plant size. At a plant with a
10 million gallon/year capacity, ethanol production costs would be increased
by about one-third (DOE, 1979a; Honghan, E.J., 1979, Personal communication,
Pfizer Inc.). Small plants may be profitable in selected situztions with
favorable raw material supplies (e.g., food processing wastes) that help
offset fncreased operating costs. Famm distillerfes also iray be helpful in
&1leviating local effluent waste problems. Such farm oparaticns are not
1ikely to have a sfgnificant impact on gasoline supply, but may provide some
bzrnefits to a Taw pecple vio desir sznse of self-sufficiency in their
oparations.

Cost of liet Fuel Producad

If no high grade fual enzrgy (ofl or cas) is used in the distiliz
1 BTU of fuel energy produces about 2 BTUs of alcohsl 7usl cnergy; the
agricultural process consumes the 1 BTU of cnergy. Although the equivalent
yield of 2 gallons for 1 is positive, the procass of producin
ethanol fu2l anergy is expensive.

First, the 2 galions are produced at a price of $1.20 per gallon

1f the $0.26 clj cost for fual input is

ntatfon/distillation plants.

0.30 p
1f ges

ts $0.%8 and natural gas §
a B
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subtracted from $2.40, then the real cost to produce 1 net gallon of new

uel energy 25 alcohol fs $2.14. If future automotive fleet tests
demonstrate that the gasohol blend is machanically equal to.gasoline, then
the real cost will be slightly less thzn $2.14. -

Current federal and state tax incentives run as high as a $1.13 per
gallon (DOE, 1979b). These tax incentives make alcohol competitive with
gasoline, but it must be recognized that consumers pay the total bill per
gallon of alcohol produced and used.

The cost of producing methanol directly from coal in terms of

gasoline replaced (see pages 22 and 23) has been estinztedl/

to be
between $0.40 and $1.00/gal. If "octane pumber” credits were applied as
they are sometimes proposed for grain ethanol, they would have also to
be applied to synthetic methanol and reduce their effective costs.
Ethanol from Ethylene

There is some evidence that ethanol from ethylene is being used
Lo replace fermentation ethznol (CMR, 1979). It is undesirable when ethanol
from 0il-darived ethylene is used in gasohol because oil is baing converted
into another form of 1iquid fuel and, therefore, is not providing & net
gain in liquid fuels for the nation. Thus, markets should be monitored to
{nsure that ethanol produced from ethylene is not being used to replace

ntation ethanol used for gasohol production.

anol costs of $

0.20 to $0.50 per mathanol gallon, multiplied
U equivalence.
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Impact of Gasohol Production on Food and the Environment

Competition for the Grain Resource

The use of grain to produce g2sohol will influznce the quantiifes of
grafns that are available for use in U.S. 1fvestock proiu:iion as well as
the amount available for export (Pimantel et a2l., 1930a), The effect can
be 11lustrated by reexamining the situation that occurred in 1973-74 when
world demand for grains increased and U.S. exports of grain increased--

prices of U.S. grains more than doubled (corn rose from $1.15 to $3.05/bu

[usDA, 1975-76]). Because it was unprofitable to raise 1ivestock with

high-priced grain, farmers sent large numbers of anifmals to rarket and
the amount of grain fed livestock daclined by nearly 30% (Figure 2). As a
result consumars paid high prices {or mzat, milk, 2nd eggs (USDA, 1872-77).
Basically because 1ivestock and gasohol production use the same resource,
they will compete for surplus grain. Therefore, incentives to encourage
gasohol production must be set and carafully ronitored so {hat the
availability of grain for 1ivestock productfon is not serfously rcduced;
otherwise animal protein prices will rise and result in adled inflation.
Furthermore, evan with the currant fncantfves to encourzge tha use of
grain for gasohol, fts productfon is as sensitive to grain price changes is
is 1ivastock production (Pimantel et al., 1980a). If, for example, grain
prices ware to rise threa-fold or wzre a bushzl, 25 occcurrad vecently,
gasohol as well as 1ivestock systems would be affected.
The projected trends for the world grafn market are increasing grain
demands (NAS, 1977). The prime r2asons for this are: (1) a rapidly
growing world population--at least a 70% fncrease in the next 25 years--
will require more food (HAS, 1977); (2) wost cropland fn the world is already
in production (1:AS, 1977); and (3) grain yields pzr ccra in tha sworld are

gaclining due to land dagradatfon and other factors (Srowm, 1979). Therefore,
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uming fncreased world der
will reduce th
hol p
the world community dap
s; (2) grain prices; (3) ability to pay or economics;
of payment problems; and (5) politics.

'd Dagradation

&,

Land available for grain proc n in the Unfted States is limite

The total set aside land acreage § was about €0 million acres, Eecause
abruptly dropped

to zero. fon acr it can be

expected to decrease as the demand for grain on the world market and grain
prices rise. In addition, it should be pointed out that about 2.5 million

scres of cropland is leost annuwally to highways and urbzni jon (LSDA, 1971).
rate of loss may d ine with reduced & i us the U.S.

ars, will

marginal crop?
the yields would be less than ayerage. In addition, the forage that is
being produced on the land would no longer be available to livestock and

2d would have to be Tound.

ystems have be
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Raising grafn and sugar crops with current agricultural t:
degrades the soi1l;. Over a 25-vear perfod, with corn production, for
ex=-ple. it is estimatad ¢ an additional 12 gal of fuel e;ufr’1="s par
acre per year would be neadad Tn the form of .cr ilizers, =nd other fossil
energy inputs to cffset this degradeticn (Pirzntel et al., 1930b).
Therefore, land degradatfon must be fncluded in zny eneray fnput/sutput

analysis for gasohol production.
Variable Grain Supplies

A major dilerma in the leng term in using grafn as a resource for
ethznol production is how much surplus grain will be available in the

future (Pimentel et 2l., 1930a) This depends on climatic trends and world

food production (USDA, 1967-79). Climate has bzcome rora variable and this

has influenced the annual grain yields in all regions of the world (including
the United States) and in turn has significantly influenced world grain
demand and prices (Brown, 1979; Pimantel, 1979). Poor climatic conditions

in the future could have dramatic effects on the

The single mast {mporteint cost in the economic analys
of cthznol productfon 1s the carbon source. C21lulosic bicmass fs cipacted
to cost less than starch and suger nitarizls cnd as a vesult could hizva
major impact as a raw material for production of alcohol (DOE, 1979b).
Cellulosic biomass contains cpproximately equal parts of cellulose, hemi-
cellulose, and 1ignin (cellulose and hemicellulose are usad to produce
ethanol). It 1s expected that the fnitfal impact of cellulosic bicmass on
stanol production w1l bagin in tha mid 1280s and could be substantial

oy 1820,

1}_1u-‘r4-s agricultural »e:‘feuv ies
jztion a b
ett, 1535}, Al
jes and over 3§
and yerains a3 cericus problem




m2ss that could be collected and utilized.

Currently, this valuable residue is returned to the soil. Crop residues

play a vital role in agriculture by controlling sofl erasfcn, preventing
rapid water runoff, maintaining 5011 organic matter and soil structure,
providing soil nutrients (N, P, K, etc.) and protecting other environmenta)
qualities (Larson et al., 1978; Pimentel et al,, 1530b). For these rzasons,
agronomists and other agriculturalists recomznd that corn residues, for
example, be harvested only on land with a 0-2% slope (Gupta et al., 1979).
Furthermore. for each acre, at least 1500 1b of the 5000 1b of corn residues
should be left on the land and conservation tillage erployed (Larson et
al., 1878; Gupta et al,, 1979).

It is estimated that about 3500 1b of corn residue per acre zould be

m about 20% of the land currantly used for corn: i.e.,

land with a slope of 0-2% (Gupta et al., 1973). ddition, 1200 1b of

ins rasidue per acre could be removed from 25% of the Tand used

gddad back as commarcial

cover crop wera plentad on corn fialds at the end of the sezson. then al
of the corn residue (about 5000 1b) could be removed from about 30 percent
of the land (e.g. land with 0-5% slope) currently used for corn production
(Pimantel et al,, 1930b). The estimated potential alcohol production from
crop residues is about 1.9 billion gal per year (Tzble 2).

The cost znd enargy input for collecting and transporting crop residues
zra sfgaivicant. For a2xample, in INlirofs tha price par ¢2liverad dry ton
of crop residue 15 $36 to $53 within a 15 mile range (USC, 1578). This is

from $2.40 to $3.50 per million Bi''s znd thus s mare expensive than coal.
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for collection and transport of corn residus 1s
In addition,
of this corn rasidus 15 calculated at zbout 1.6 .
million 8TU. Thus, the total cest in enzrgy Tor removing the comn resfidus
{s about 16 gal fuel equivalents per acre. This cost must be 2ssecssed
against the potential energy benefits (140 gals of alcohol per acre) of
utilizing corn residues.

Forest resfdues and products provide a major biomass resource (Pimzntel
et al., 1978). The anticipated availability of noncommercial and therefore
noncompetitive vood from forest biomass, and 1ts potentfal annual yield
of pure ethanol s about 20.5 billfon gallons per yzar (Table 2),
to which forest biomass can be utilized depends strongly on research und
davelopment of hydrolysis and conversion technology into commercially
viable production routes.

The technology available today for production of ethan from cellulosic

jorass utilizes acid hydrolysis to produce suzars that cre Ta

ethanol (DJE, 157%b). This tzchnology ¥s prociisad By onls

firm &5 a pilot plant eperatfon (DOE, 197%h).
Processes for improved use of

They 1ncluda: dwproved methods vTor acfd hydrolysis, tha us:

hydrolysis of cellulose, pretreatmant of biormass to enhance hydrolysis and

direct fermentation of cellulosic biomass to ethanol (SERI, 1579)

In these processes, cellulose and hemicellulose are converted to liquid

fuels and the combustion of the reiaining lignin will provida the precess
the utilization of cellulosic biomass probably vould not

anranasraiy
chindnewable 7
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coal and biomass may be used to prod. ynthetic gas for mathanol pre
Because of the relatively low cost and widespread availability of
ellulosic materials, they are, in the long run, with successful techr
developmant, expected to be the most i tant biomass r ial for fuel
alcohol production. In contrast to the use of grain &nd sugar crops,
the conversion of cellulosic biomass to alcohol should offer no competition
with respect to grains and other foods. Furtherma there should be no
significant impact on the sustained favorable trade balance deriving from
grain exports (USDA, 1979).
The use of conservative agronomic practices for use of crop residus
should be obligatory to avoid soil degradation (Larson et al., 1979;

Gupta et al., 1979; Pim2ntel et al. s Piozntel et al., ] }.

environmental impact from soil erosion and water runoff compared with crop
residues, as long as conservation practices in culturing and harvesting

are used. The environmantal problem with forests, h

investigated well and requires a great ceal of
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stould have the greatest quantities of residue available. Crop residuss,
for example, for use in alcshel ;ro:;cifcnﬂ:re svaflable in the major
grzin-growing areas. Likewise, reéf:ns vell endowsd with forests should
be identified with wood conversion facilities.

Cellulosic biomass, especially forest products, hes a lower potential
loss from pests and spoilage than grain and sugar crops and 1s capable of
Tonger storage under less rigorous conditions than crop products.

Kzthanol Production from Coal

Methanol production from coal can be practiced on a large commercial

scale using known technologies of coal casification and n:thana?ll

synthesis (Morel and Yim, 1977; DOE, 1978; Schreiner, 1978; Bailey, 1279;

Kasem, 1979). "Such processes could be in production as early as 1985

with suftable incentivas.

taveral variants have bezen evaluated by DOE (DOE, 1978; Schraziner,
1873). Oae exzrple would be conversion of lignite, using ihe Poppers-

em coupled with the lt’.EF'--‘Ir inzthenol production procass

(Rnonymous, 1977b). Process efficiancy is co

For a typical czse, the proposed plzant has a copacity of 6,600 tons-
per day mathenol or chout
consumption 15 19,000 tons per day of whic
use and 14,300 are processed to methanol. Sited near a coal mine, total
c:;ital fnvastmant tould be zbout $1 billion with 100% equity Tinancing.
{ith coal costing $8.40 par ton, the salling price of mathanol would be

r gallon 7or 15% DCF (Table 3).
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A szcond example presented in Table 3 15 the use of I1linois #6
coal to produce 7,320 tons of methanol per day or about 55,000 b
by a Texaco partial oxficdatfon gasification system couplad to 2 Chem System
methanol conversion synthesis process (SRI, 1978), With °*
coal costing $29.40 per ton, the cost of methanol is $£0.53 per gallon at
100% equity.

Other more detafled estimates for manufacturing costs of mathanol have
been made by contractors of DOE (SRI, 1973), The methano] costs
are estimated to 1ie in the range of about £0.20/gal for an optimistic
case (involvino majority debt firancing) to.%$0.50/gal for a more realistic
case (involving 100% equity financing). This range corresponds to $0.40
to $1.00 per gasoline equivalent gallon.

The use of methanol and ethanol as blends with gasoline causes problems

in sutcsotive engine operation (DOE, 1975a); methanol results in more

ine problems than ethanol.

‘ronmental problems associated with coal conversion to
arn (HAS, 1279), Thase environnznt {inActs
include: feultural znd forast land damzg2; air and vatar pollution; @
use in water-short rcgions; and cagradation fn natural biota.
i

anol production costs from coal

environmantal {rpacts must be carefully weighed
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Table 2. Estimated Available Cellulosic Biomass and its Po
Ethanol Productica for after 1925.

vailable

n dry ton)

Forest Bforass
9/

tlood as Resfidues

_Fuel vood production®/

a/ The yields in alcohol 1isted below cre estimat
and Jeck Spurlock. The energy costs for coll
fertilizer replacemant of the nutrients remaved |
includzd in the ethznol production.

a4




Tzble 1, footnotes, continued,

d/ Assumzd to be zero bscause coal is substituted for ofl and gas.
e/ Energy inputs for raising corn vary dependi e technology employed,

sofl quality, rainfall, pest attack, and other rs.»_ Feported energy
inputs for corn production prorated per callon hznol range from
35,000 to 74,000 BTU (Scheller and Mohr, 1976; ACR, 1878; Reilly, 1978;
DOE, 1979b; Hertzrark, 1979; Weisz and Marshall, 1979; Chambers et al.,
1979). An average energy input for corn used to produce a gallon of
ethanol is at least 45,000 BTU (Pimentel and Pimentel, 19?93

ng
he
1o

1

The value in brackets assumes a machanical equivalency, i.e., that a
gallon of gasohol will move an automobile as far as a gallon of czsoline.
A gallon of gasolinz has an equivalent of 115,000 BTUs or as an equivalent
of crude oil is 130,000 BTUs, A serious question exists concerning the
assumption that a mechanical equivalency of gaschol as gasoline exists.

Eneray credit is taken for distillers! grains, which are produced as a
by-product and used for animal feed. Reports of credits range from 1,000
to 52,000 BTU per gallon produced (Scheller &nd Vshr, 1976; DJE, 1978b;
Hertzmark, 1979; Weisz and Marshall, 1979; Chambers et 2l., 1279). For a
50 millfon gallon per year ethanol plant with a well-designed dryina 1
facility, a credit of about 11,000 BTU was calculated

Crop residue contains zbout 1% nitrogen, 0.1% phosphorus, 0.9% potassium.
0.6% calcium (NAS, 1578). Energy value as fertilizer was calculated to
be 3.000 BTU. :
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Lignite Conversion to Mzthanol at $8.40/ton

OO0 0O

erating Costs

OO

Return on Investment at
15% (DCF*)

2N

Bituminous to Methanol at $29.40

=

3
w
o

Iz
l

Materials

Labor

Utilities

Other Opzrating Costs

w |

= $8.27/milliun BTU

apPooe
MO O —

Return on Investmznt at
15% (DCF*)
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Figure 1. M
qy (E.J. Honghan, Dac. 1

thanol nrice s §1.30/cal {be

Daprecfation

$1.01/g2)

72.5%
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APPENDIX 2

DRAFT

July 26, 1980

Department of Energy
Washington, D.C. 20585

MEMORANDUM FOR THE SECRETARY

FROM: Bert Greenglass, Acting Director
Office of Alcohol Fuels

SUBJECT: OAF Response to Report of the Energy Research
Advisory Board on Gasohol

Attached is the Office of Alcohol Fuels' response to the Energy
Research Advisory Board (ERAB) Gasohol Report of April 29, 1980.
As directed, this Office has conducted a review of the ERAR

Gasohel Report and has responded in detail to the ERAB Report's
recommendations. This response was prepared with information
and assistance from the Solar Energy Research Institute (SERI),
the National Alcohol Fuels Commission, the National Gasohol
Commission, the National Alcohol Fuel Producers Association,
EG&G Idaho, Inc., Congressional staff, and several other groups
and individuals.

The principle conclusions of the Office of Alcohol Fuels are as
follows:

1. The National Alcohol Fuels Program can and will meet
the Administration's ethanol production goals, as well
as those set by Congress in the Energy Security Act
of 1980 (P.L. 96-294). The ERAB Gasohol Study Group
estimates for 1985 ethanol production, which fail
to take into account significant Administration and
Congressional initiatives, are so conservative that
one Illinois company alone expects to produce the ERAB

Study Group's 1985 production estimate by the end of
1981.

Production of ethanol from biomass is commercially
available and in widespread operation throughout the
country today. The growing alcohol fuel industry is
already reducing our dependence on imported oil through
increasing domestic ethanol production. On the other

(131)
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hand, while methanol production from coal looks attrac-
tive to the ERAE Gasohol Study Group and oil companies
such as Mobil 0il, which is involved in the methanol to
gasoline process, it is an unproven technology only now
approaching the evaluation and demonstration stage in

the U.S. Until acceptable plant reliability and extended
operating experience are achieved with methanol from
coal, production cost estimates are not credible. While
methanol as an alcohol has promise as a high grade liquid
fuel, the Gasohol Report used assumptions and outdated
information to needlessly pit one alcohol fuel against
the other. Both ethanol and methanol are needed to back
the nation out of the foreign oil barrel.

Many technological and energy-saving advances in ethanol
production processes are occurring at an accelerating pace.
The Office of Alcohol Fuels is working with ethanol producers
in many parts of the country who are realizing substantial
energy gains now and expect even greater efficiencies in the
near term. With these advances, the net energy balance of
alcohol fuel production will continue to improve. The Office
of Alcohol Fuels calculates that each gallon of domestic
ethanol produced will permit a reduction of at least 1.5
gallons of imported crude oil -- three times the ERAB figure.

The Administration's ethanol production goals can be met
without an adverse effect on food supplies or prices. There
are significant opportunities to use agricultural and food
processing waste products and to develop high-yield energy
crops for substantial production of ethanol, thereby reducing
cost to the consumer. Further, the ethanol from grain
process produces valuable, protein-rich co-products which

are suitable for export and domestic use.

Farm-scale ethanol production can strengthen the family farm
by generating a steady cash flow to farmers while providing
an uninterruptible supply of high-grade liguid fuel to power
farm machinery leading to the eventual liquid fuel indepen-
dence so much desired by the farming community. As a result
of the Administration's ethanol program, interruption in
imported oil deliveries will not seriously interrupt domestic
food supplies to consumers. Farms producing ethanol can
lessen the impact of rising energy prices on the cost of
their products, thus keeping food prices to the consumer at
an acceptable level.
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In issuing its Gasohol Report, the ERAB Gasohol Study Group
failed to take into account several events which occurred during
the intervening period between the first draft and final report.
The following events, which have substantial impact on alcohol
fuels development, occurred during this time:

1. On Janvary 11, 1980, the President announced a
comprehensive National Alcohol Fuels Program to
accelerate domestic production of alcochol fuels
from biomass. The Program seeks to gquadruple
January 1980 alcohol production: capacity by the
end of 1980, and sets a target for domestic pro-
duction capability of 500 million gallons during
1981,

On February 14, 1980, the Office of Alcohol Fuels
was created within the Department to promote
ethanol production from biomass, and to implement
the Administration's Alcohol Fuels Program.

On April 2, 1980, the Crude 0il Windfall Profit
Tax Act of 1980 (P.L. 96-223) was signed into

law by the President. Among other incentives,
the act continued for eight more years, from 1984
through 1992, the four cent per gallon federal
excise tax exemption for gasohol; provided new
income tax credits for alcohol-gasoline blenders;
and extended through 1985 tax credits for alcochol
fuel production eguipment.

The Energy Security Act of 1980 (P.L. 96-294),
containing additional financial incentives to
stimulate alcohol fuels from biomass production,
was advancing through Congress with increasing
assurance of passage.

Demand for gasohol at the pump steadily increased,
with the number of service stations throughout

the country offering gasohol to motorists nearly
doubling.

While conditions affecting domestic alcohol fuels development
have changed dramatically, as evidenced by the events described
above, these changes and their expected impact on the develop-
ment and production capacity of the growing alcohol fuels
industry were not mentioned or factored into the findings and
recommendations of the Report, which was undertaken on a gquick
turnaround basis. Thus, the ERAB Report, which was based upon
data available prior to December 1979, was significantly out
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of date due to Congressional and Administration alcohol fuels
initiatives which occurred in the first four months of 1980.
For this reason, official endorsement of the ERAB Report or
support of those findings and recommendations which are incon-
sistent with the Alcohol Fuels Program could interfere with
attainment of the Program's ethanol production capacity goals.

Best available technology is continuing to change with improve-
ments occurring almost daily throughout the alcohol fuel pro-
duction cycle. This is not all happening at the direction of
the Federal Government or the major clients of the Departments
involved. The American people have accepted the challenge
measured by the rising cost of imported petroleum and are
determined to establish viable ligquid fuel alternatives.

We will keep both you and the ERAB informed of the progress in
reaching our production goals established by the Administration
and the Congress.
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Comments by the DOE Office of Alcchol Fuels (OAF)

on the

ENERGY RESEARCH ADVISORY BOARD (ERAB)

April 29, 1980 GASOHOL STUDY GROUP REPORT

BACKGROUND

The Gaschol Study Group of the Energy Research Advisory

Board (ERAB) was hastily convened at the reguest of the

Under Secretary, and met for two days, on December 10 and 11,
1979. By all accounts, the Study Group agreed upon a number
of findings and recommendations at the two day meeting, and
issued a draft report two days later, on December 13, 1979.
Less than five months later, on April 29, 1980, the Study
Group submitted its final Gasohol Report to ERAB Chairman

Dr. Solomon J. Buchshaum with only minor revisions. The ERABR
Report concluded that ethanol production would probably reach
only 200-300 million gallons per year by 1985, at that rate
displacing less than one percent of projected U.S. gasoline
consumption. The Report also concluded that by utilizing the
"best available" technology expected between now and 1985, the
net energy balance is about zero for ethanol produced from corn
and other crops in fermentation/distillation plants fueled by
petroleum, but that if such plants were fueled by coal or wood,
each gallon of ethanol producel could save roughly 0.5 gallons
of oil. The Report recognized that gasohol technology is in a
continuous state of flux, but is being continuously improved
by research in many areas. It made specific findings and
recomnendations on a wide range of issues, including gaschol
energetics and economics, impact on food and the environment,
production goals, forestry and agricultural residues, and
methanol from coal.

In issuing its Gasohol Report, the ERAB Gasochol Study Group
failed to take into account several events which occurred
during the intervening period between issuance of the first
draft and submittal of the final Report. The following events,
which have substantial impact on alcohol fuels development,
occurred during this time:

1. On January 11, 1980, the President announced a compre-
hensive National Alcohol Fuels Program to accelerate dom-
estic production of alcohol fuels from biomass. The
program seeks to guadruple January 1980 alcohol production
capacity by the end of 1980, and sets a target for domestic
production capability of 500 million gallons during 1981.
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On February 14, 1980, the Secretary of Energy created an
Office of Alcohol Fuels to promote ethanol production from
biomass, and to implement the Administration's Alcohol Fuels
Program.

On April 2, 1980, the Crude 0il Windfall Profit Tax Act

of 1980 (P.L. 96-223) was signed into law by the President.
Among other incentives, the act continued for eight more
years, from 1984 through 1992, the four cent per gallon
federal excise tax exemption for gaschol; provided new in-
come tax credits for alcohol-gasocline blenders; and extended
through 1985 investment tax credits for alcohol fuel pro-
duction.

The Energy Security Act of 1980 (P.L. 96-294), containing
additional financial incentives to stimulate alcohol fuels
from biomass production, was advancing through Congress with
increasing assurance of passage.

Demand for gasohol at the pump steadily increased, with the
number of services stations throughout the country offering
gasohol to motorists nearly doubling.

While conditions affecting domestic alcohol fuels development
had changed dramatically, as evidenced by the events described
above, these changes and their expected impact on the develop-
ment and production capacity of the growing alcohol fuels
industry were not mentioned or factored into the findings and
recommendations of the Report, which was undertaken on a quick
turnaround basis. Thus, the ERAB Report was based upon data
available prior to December 1972 that was significantly out of
date due to Administration and Congressional initiatives in the
first four months of 1980.

Following the release of the ERAB Gasohol Report, on May 1,
1980, in a memorandum to the Secretary from E. Stevens Potts,
the Office of Alcohol Fuels (OAF) expressed its initial con-
cerns regarding the composition of the Study Group and the
objectivity and scientific basis of its Report. Dr. Buchsbaum
forwarded the ERAB Report to Secretary Duncan on May 2, 1980,

On May 7, 1980, the Secretary asked the Assistant Secetary for
Conservation and Solar Energy to "direct the Office of Alcohol
Fuels to review and respond in detail to the Report's recommen-
dations and report back to me..." The attached response includes
information provided by the Solar Energy Research Institute
(SERI), Congressional staff members, the National Alcohol Fuels
Commission, EG&G Idaho, Inc., the National Alcohol Fuels Produ-
cers Association, and several other groups and individuals.
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The ERAB Gasohol Report may have a negative impact on government
officials, loan administrators and other financial decision-
makers who may not have adequate knowledge of this new industry
to put the Report's findings and limitations in proper perspec-
tive. These officials, who rely on the government for factual
information, may use the Study Group's apparent authority as

an excuse for inaction, thus adversely affecting farmers,

emall farming cooperatives and businesses attempting to compete
with their monied rivals for limited capital.

The ERAE Report will have little impact on the major corpora-
tions, which are currently expanding the existing gasochol
market. Scientists, engineers, economists, and market analysts
in these companies are compiling their own data to evaluate

the market value of alcohol fuels. As evidenced by the major
energy corporations' increasing interest in alcohol fuels,

many big companies, such as Texaco (which has made a major and
extremely valuable contribution to the nation's gasohol program)
and Ashland 0il, are producing or exploring the feasibility of
producing this alternative fuel.

The purpose of this response is to present OAF views on several
important issues discussed in the ERAB Report and to critique
the Report fairly and accurately. It was also necessary to
raise issues not addressed by the Gasohol Study Group in order
to present the full story of alcohol fuels. In responding to
the ERAB Report, it is important to recognize the parameters
and limitations of the Study Group that developed the Gasohol
Report and to seek a common ground and positive results.

MAJOR CONTRIBUTION OF THE ERAB REPORT

The ERAB Report correctly highlighted several issues relating to
alcohol fuels production, such as environmental protection and

the potential loss of top soil; the responsibility to provide

feed and food to the world market; the need for additional invest-
ment protection incentives; and the inadvisahility of additional
financial incentives beyond those already signed into law.

To this we would include measures relating to alcohol fuels
contained in the Energy Security Act of 1980 (P.L. 96-294).

SIGNIFICANT LIMITATIONS OF THE ERAB REPORT

The OAF response outlines eight major areas of the ERAB Report
which could be misleading and, in some cases, factually incorrect.
Despite its contribution, the Gasohol Report d4id not adequately
address:

1. Realistic production estimates;
2. Food versus fuel issues;
3. Net energy balance considerations;
4. Current and projected technological advances;
5. Potential for reducing production costs:
6. The critical need to reduce America's dependence
on imported liquid fuel;
7. Problems of methanol compared to ethanol production; ani
8. Values and uses of CO03.
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The Report‘'s flaws center around the use of outdated information
and the authors' preference for methanol production from coal

as well as the conversion of cellulose into ethanol. For example,
no reference was made to the fact that a modern, industrial-sized
ethanol plant, using starch or sugar feedstocks, can readily
accommodate the alternate cellulose substrate with an addition

to the front end of the plant. Cellulose simply becomes another
source of fermentable sugars to be processed through the ethanol
plant. Failure to include the fact the cellulose conversion

to fermentable sugars complements the existing ethanol industry,
while implying that methanol from coal and ethanol from cellulose
are promising technologies, is particularly misleading. In

fact, increasing production of ethanol from starch and sugars

is developing a market for all alcohols, while providing an
industrial base for cellulose conversion.

In responding to the ERAB Report, it is important to recognize
that although the basic principles of fuel alcohol production
have been known for centuries, many new technologies relating
to the production, formulation, and use of fuel alcohol are
currently in various stages of development and implementation.
The testing and compilation of scientific data for ethanol

are still being pioneered by equipment manufacturers, producers,
research laboratories, as well as at colleges, vocational
schools and other institutions.

The educational process now occurring in the farming, business,
industrial and academic world will develop the current and
emerging body of knowledge of alcohol fuels into a new field

of applied science. Until that happens, opinions and projections
regarding fuel alcohol technologies will be only as strong or

as valid as the research on which they are based and the actual
demonstration of the technology. This is where advances in

the areas of alcohol fuels differ considerably from other

liquid fuel technologies. There are thousands of conventional
as well as "farm, basement and backyard" laboratories and demon-
stration sites throughout the country where efforts are underway
to improve the technology.

Recognizing that there are still too few experts in the field
and that our current knowledge is not yet adeguate to predict
the future of alcohol fuels with complete confidence, it is
incumbent on everyone to surface and discuss issues and
concepts in a manner that advances science and benefits the
nation. That is the spirit in which this OAF response to the
ERAB Report was prepared.
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1. REALISTIC PRODUCTION ESTIMATES

The ERAB Report underestimated realistic near-term domestic
ethanol production capability and thus is inconsistent with

the Administration's ethanocl production targets as well as

those of the Congress. In the Chairman's May 2, 1980 letter

to the Secretary, Mr. Buchsbaum stated: "Ethanol production as

a near-term (mid 1980's) partial solution to liquid fuels

(based on current incentives) will probably reach 200-300 million
gallons per year by 1985,"

In developing its production estimates, the Gasohol Study

CGroup failed to take into account several Administration and
Congressional initiatives, such as the President's announcement
of a comprehensive National Alcohol Fuels Program, creation of
the Office of Alcohol Fuels, passage of the Crude 0il Windfall
Profit Tax Act (P.L. 96-223), alcohol production incentives in
the Energy Security Act of 1980 (P.L. 96-294) and growing demand
for gasohol at the pump, which had occurred during the intervening
period between issuance of the first draft and transmittal of
the final Report. These events had a substantial impact on
alcohol fuels development and should have been factored into

any realistic ethanol production estimate.

With the incentives already in place in July, 1980, the country
can reach an annual production capacity of 500 million gallons
during 1981, and may be producing as much as five times that
amount by 1985. Archer, Daniels Midland, an Illinois company ,
projects that it will produce ethanol at a rate of 250 million
gallons a year by the end of 198l1. Thus, one company alone
expects to produce the ERAB Study Group's 1985 production esti-
mate by the end of 1981. This was reported to ERAB at their
May 1, 1980 meeting.

The Congress, in the Energy Security Act of 1980 (P.L. 96-291),
set an annual production target of 920 million gallons of
ethanol for gasohol by the end of 1982. 1In other words, the
Congress wants over three times the ERABR production estimate in
less than half the time. There are no technical reasons why
the Administration's and Congress' production targets should
not be exceeded.

2. FOOD VERSUS FUEL ISSUES

The Administration's ethanol production goals can be met with-
out an adverse effect on food supplies or prices. For example,
there are significant opportunities to use agricultural and
food processing waste products and develop high-yield energy
crops for substantial production of ethanol, thereby actually
reducing its cost. Further, the ethanol from grain process
produces valuable, protein-rich co-products which are suitable
for export and domestic use.
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Protein Rich Distiller's Meal

The ERAB Gaschol Report 1/ focused on ethanol production from
grain, and discounted the substantial value of protein-rich
distiller's meal, a co-product of ethanol from grain production.
Ninety percent of the whole corn sold in this country goes to
cattle feed. Similarly, most exported grain goes to developed
countries where it is usel for animal feed. Thus, for the

most part, this grain is not used to feed the world's poor in
underdeveloped countries. And in most cases, poor people
cannot afford protein from animals fattened with imported
grain. =< At this very moment, our grain elevators and

on-farm storage bins are overflowing, with grain stored on

the ground. 2 This surplus will likely increase when the

new harvest comes in from the farms. Yet people in this countr
and around the world continue to be hungry and underriourished,
This famine is apparently more associated with economics,
transportation and geopolitics than with food and feed supplies
stored in the United States.

The animal feed market can be maintained and further developed

by exporting protein-rich distiller's meal or wet and dry milling
concentrates that can be combined with local carbohydrates anj
forage crops to balance the feed rations. 4,5.6 There is

also an abundance of agricultural and food processing wastes

that can be converted to ethanol. The co-products of this
ethanol production can frequently be used as a new or improved
source of animal feed and fertilizer.

Further, there is a major opportunity to use high-sugar,
high-starch hybrid plants, such as sweet potatoes or sweet
sorghum, that can be double-cropped to greatly increase the
ethanol gallonage yield per acre. 2/ Again, the co-products
from processing these high-yield energy crops can often provide
valuahle distiller's meal. Under these conditions, a determinel
and prudently implemented ethanol program will increase rather
than decrease the world's supply of high protein feed and

food. Further, since distiller’'s meal is already processed,

is in a concentrated form and is cheaper and easier to store
and transport than whole grains, it is possible that prices

for certain consumer products, particularly meat, dairy and
poultry products, can be marketed to consumers at a price fair
to them and the farmers. &5/

Many nutritionists express concern that Americans have too
much starch and sugar in their diet. 2/ 1In response to this
challenge, we have repeatedly seen that creative minds and
competitive business, if dedicated to any goal, can find ways
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of overcoming barriers. In this case, farm coanmunities and the
food industry are already finding ways to deliver valuable co-
products, such as oil and high protein bran and gluten from wet
and dry milling processes, and distiller's meal from small-scale
alecohol production ?rocesses, to our tahles in appetizing and
nutritional forms. 10/ wWe must also, however, recognize our
long-term agricultural responsibilities to the world. 1In

doing so, we cannot expect a continuous flow of crops at less
than the average cost of production to the farmers.

Perhaps a part of this responsibility could best be met by
establishing a "protein reserve" from the co-products of alcohol
production, as well as small grains and other foods, that could
be more immediately accessible with less spoilage or loss to
those areas routinely troubled by hunger. This “"reserve"

would be more responsive to human needs than to geopolitical

or profit motives., 11,14 Every nation must, to the extent
possible, develop the capability to produce sufficient food

and energy to meet most of its domestic needs. Neither can

be supplied indefinitely from outside sources.

Raising the specter of mounting prices and hungry faces if a
portion of the starches and sugars contained in grains and
broad leaf plants are separated from the protein and converted
into high-grade liquid fuel is not going to help impoverishel
families, neighborhoods or nations. These starches and sugars
are not their critical need. Rather, they need capital,
technology, information, stabilized prices, jobs, and simple
nutritional foods. Economical and energy efficient alcohol
and food co-production in many parts of the world will be of
considerable help in meeting those needs.

Rising Cost of Food

In addition, the rising cost of food in this country is far

more closely connected to energy and middleman costs == trans-
portation, processing, packaging and marketing -- than to the
price farmers receive for their crops. 12 For example, in
June, 1979, the net farm value of the wheat ingredient in a one-
pound loaf of white bread was 4.5¢. The average retail price
for that loaf of bread was 41.2¢. 14/ since 1970, the

price of corn has risen by 55 percent (the market price ger
bushel of corn was the same in 1978 as it was in 1948) 15/

while the price of food bought by consumers has doubled. 16/

The escalating cost of petroleum 17/ -- a tenfold increase

since 1973 -- has affected food prices and placed a substantial
financial burden on farmers. (See Table 1 below for a comparison
of corn to imported crude oil prices.)
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TARLE 1

$22
21.67

—— Averace Refi
Cost of 1
per Barrel.

Average Se
for Grain p Government
Payment per Bushel,

1870 71 72 73 T4 15 ? 78 75
Average Imported Crude 0il Price/Barrel
Source: Energy Information Administration, 1980.

Average Corn Price/Bushel
Source: U.S5. Department of Agriculture, 1980.
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Limits to Production

The ERAB Gasohol Report used data on increasing population 18/
and declining acreage for crops 19/ as a basis for its low
estimate of alcohol production capahility. The Report stated
that ethanol production can be expected to reach about 200-300
million gallons per year by 1985 (far less than the Administra-
tion's 1985 goal 20/ of 2 billion gallons per year) without
interference with the world's food supply (assuming current
agriculture conditions). However, other estimates (see Table 2)
are much higher than this ERAB estimate. It is difficult to
determine the basis for the ERAB production estimates which

are lower by more than an order of magnitude compared to other
reputable estimates.

TABLE 2
SUMMARY OF ETHANOL PRODUCTION

POTENTIAL FROM SELECTED SOURCES IN THE
1981 - 1985 TIME FRAME

ETHANOL PRODUCTION POTENTIAL (109 gallons)

Source Low High Reference

10% increase in grain/ 3 USDA (b)
sugar crop production

Exported corn (20 to z USDA (b)
85% used for alcohol
production)

Unused Cropland 8.7 Purdue (c)

Food Processing Wastes 0.6 DOE (d)

15. 15,7 x 102 gals.

0.2 x 102 gals. 0.3 x 10° gals.ERAB (e)

Estimate by Purdue University investigators from "set-aside
lands."

Agricultural Statistics, 1978, U.S.D.A., U.S. Government
Printing Office, Washington, D.C. (1979).

W. E. Tyner and D.C. Doering, Changing Energy Use Futures,
pp. 1825-1832.

The Report of the Alcohol Fuels Policy Review, DOE/PE-0012,
U.S5. Government Printing Office, Washington, D.C. (1979).

ERAB Gasohol Study Group Report, April 1980,
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New Agricultural Opportunities

The ERAB Gasohol Report did not consider, for example, any of
the existing and promising opportunities to expand agricultural
production bg ?ltering cropping practices, such as conservation
tillage, 21,22/ ana by putting marginal lands into productive
use while actually enhancing the environment. In many parts
of this nation and the world, there are vast uncultivated
acreages suitable for high-yield energy crops such as sweet
sorghum, fodder beets, milo, honey locust, cassava, Jerusalem
artichokes, manioc and cattails as well as other crops adopted
to specific climatic and soil conditions. On the average,
productive acreages of corn can be expected to produce about
250 gallons of ethanol per acre per year. Some crops,

such as sweet potatoes and fodder beets may be as much as
three times more productive than corn. Preliminary data on
cattails indicate that two crops of cattails per year can
produce as much as ten times as many gallons of ethanol per
acre than corn. Pineapple and sugarcane also have attractive
productive possibilities.

Further, the Solar Energy Research Institute (SERI) has identi-
fied opportunities for major increases in ethanol production
through different cropping patterns without challenging the
food or feed markets. SERI found the following:

In animal feed rations, especially feedlot cattle and
dairy cows, the nitrogen content of the feed is care-
fully controlled based on the weight of the animals
and/or the stage of the lactation periocd. Cammon
protein sources for feed rations include soybean meal,
cottonseed meal, corn gluten feed, and distiller's
dried grains.[*] Of the total protein feed supplement
used nationally in 1978, soybean meal comprised 70.8%,
However, the ... literature indicates that DDG and
DDGS are much more heneficial as sources of protein

due to their ability to escape rumen digestion, and
thus be more available for absorption by the animal.
Although the "concept" of by-pass protein is relatively
new, the fact that DDG and DDGS are better in terms of
weight gain and milk production has been documented for
many years. This is also substantiated by the premium
price they command on the protein market.

Soybean Meal (44%) $.206/1b N
DDGS $.290/1b N

The by-pass value of soybean meal is very low, approxi-
mately 28%, while DDG and DDGS have by-pass values of
53% and 38B% respectively.

[*] Editor's Note: It is not necessary to dry distillers grain

if it is fed to animals within a few days. Dried distillers grain
is usually abbreviated DDG. When DDG is combined with solubles
in the stillage, it is abbreviated DDGS.
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Therefore, utilization of corn for fermentation
to alcohol should not be looked at in terms of

a loss, because the protein is conserved and
could be used to replace soybhean meal in

feed rations, resulting in more efficient feed
rations. Instead of using corn for metabolizable
energy (carbohydrate), more forage crops would

be used. This would result in economic problems
for both soybean processors and current producers
of DDGS, but supply and demand would take care

of this.

There has been a major shift in patterns of crop production
in the relationship of soybeans to corn since World War II
(see Table 3). With the introduction of large amounts of
distiller's meal into the marketplace (about 17 pounds per
bushel of corn converted into ethanol), there will likely be
a significant shift in the soybean to corn ratio, which will
benefit the environment. Top soil loss in soybean production
is considerably higher than in corn. It is recognized that
soybeans are leguminous while corn is not. However, with
prudent soil maintenance programs, including the use of cover
crops, corn will be more environmentally enhancing than
soybeans.

The ERAB Report made little mention of these important
opportunities to stabilize feeding costs and reduce top
soil loss as a result of prudent ethanol production.




STED ACREAGE OF
CORN AND SOYBEANS, 1924 - 1978

Source: U.S. Department of Agriculture,
Agricultural Statistics, 1979

e

Strengthening the Family Farm

The United States has a strong agricultural economic base --
our agricultural products provide a critical foundation for
this nation's economy and well-being, as well as a positive
contribution to our internatiocnal balance of payments. For
too long, this foundation has been sustained, in large part,
by the increased value of the farm land rather than by the
increased value of the agricultural and energy products
raised on that land.

The ERAB Report made only passing mention of one of the major
contributions that the ethanol industry will make by permitting
farmers to earn profits from the productivity of their land

and their own ingenuity rather than from the increasing value
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of that land. Farmers see the production of fuel alcohol as a
way to generate a steady cash flow and thereby keep themselves
and their families on their farms. For example, a small still
can generate a cash income for a farming family within four
days of installation. 24/ Farm-scale ethanol production pro-
vides a viable solution to three serious problems facing the
farmer -- rising energy costs, interruption of energy supplies
and unsteady cash flows.

3. NET ENERGY BALANCE CONSIDERATIONS

The ERAB Report concluded that "utilizing the best available
technology before 19B5, the net energy balance is about zero
for ethanol produced from corn and other crops in fermentation/
distillation plants. If the fermentation/distillation plants
are fueled by coal or wood, each gallon of ethanol produced
could save roughly 0.5 gallons of oil." /

Many technological and energy-saving advances in ethanol
production processes are occurring and being implemented at an
accelerating pace. Ethanol producers in many parts of the
country are realizing substantial energy gains now and expect
even greater efficiencies in the near term. As these advances
are implemented, the net energy balance of alcohol fuel produc-
tion will continue to improve.

Energy balance is a non-issue to the extent that domestic ethanol
production (utilizing non-petroleum sources) reduces our depen-
dence on imported oil. The U.S. General Accounting Office, in

a June 3, 1980 report on the potential of ethanol as a motor
vehicle fuel, addressed the net energy balace issue and stated,
"There is also a tendency to overemphasize net energy aspects of
ethanol as a fuel, thereby losing sight of the real objective:
producing usable liguid fuels. For example, using coal to fire
the distilleries to process grains and other crops into ethanol
may, as some studies show, result in a net energy loss. But

the process produces a fuel which is more readily adaptable for
certain uses (e.g., motor wvehicle fuel)." 26/

Estimated 0il Sawvings

Based on calculations set forth in Attachment A to this response,
each gallon of ethanol produced could save as much as 1.64
gallons of o0il, or more than three times the amount suggested

by the ERAB Gasohol Study Group. The estimated 1.64 gallon
savings may be a conservative figure. For example, at a July
1980 hearing on gasochol allocation before the Economic
Regulatory Administration, one major oil company estimated

that for every barrel of ethancl used as a gasoline blending
component, as much as two barrels of aiditional gasoline

could be produced. 27
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Related Enerqgy Balance Considerations

Although petroleum is now being used to produce ethanol, this
will certainly decline as petroleum prices rise and with the
advent of improved farming practices, <8/ including the
conversion of 9iomass into nitrogen fertilizers using gasifiers
and biogas, 29/ and the implementation of low energy starch

and sugar conversion technologies 30,31,32 currently under
development. While not directly relevant to the energy economics
of alcohol production, the following two related issues are
highly visible to the consumer and may outweigh energy balance
considerations in alcohol production: (a) the net energy
balance of producing electricity from petroleum and methanol
production from coal; and (b) keeping energy dollars at home.
These topics are discussed below.

a. Net energy balance in producing electricity from
petroleum

If an appropriate end use of petroleum products is to achieve

a positive "net energy balance" then it must be remembered that
it takes about 3 Btu of oil to deliver 1 Btu of electricity
while it takes about 1 Btu of oil to produce 3 Btu of ethanol.
Currently, more than 500,000,000 barrels of oil a year are
burned to generate electricity. Consumers accept the 3:1
conversion loss in the net energy balance because of the
convenience of electricity. However, if the nation requires
high grade liguid fuels for internal combustion engines and
lower grade liquid fuels for electricity (used for lighting,
heating and industrial purposes), the consumer should not be
asked to help finance the conversion of a non-renewable, densi-
fied form of energy (coal at 12,000 Btu/lb) into a less dense
form of liquid energy (methanol at 8,400 Btu/lb) for engine use
when the coal can be burned directly in boilers as an oil sub-
stitute to produce electricity with a potential crude oil savinas
of 500,000,000 barrels a year -- unless there are demonstrated
economic, energy or environmental savings.

The production of ethanol (11,000 Btu/lb) from a renewable,
diversified source -- biomass -- is the reverse of the coal to
methanol process: i.e., a dense to a less dense fuel versus a
diversified to a dense fuel, with the sun providing the principal
source of energy to produce the diversified biomass.

The ERAB Report reflected a preference for methanol from coal,
which is best evidenced by the claimed economic advantage of
methanol despite the lack of plant reliability data and extendeqd
operating experience in this country. Further, the footnote

at page 22 of the Report referencing the Mobil 0il MTG process
in the Report's description of the coal to methanol process
again raises the entire question of conversion efficiency.

The ERAB Report accepted a 50 percent efficiency rate in con-
verting coal to methanol. Mobil 0il claims an B5 percent
efficiency rate in converting methanol to gasoline.
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What is not stated is that the Mobil claim of increasing the
energy content of the liquid fuel by a factor of two, by going
from methanol to gasoline, is accompanied by a decrease in the
volumetric output by more than one half.

Since methanol has many of the same favorable characteristics
as a fuel additive, gasoline extender or straight fuel, as
does ethanol, it is difficult to comprehend the claims for the
energy advantage of the coal to gasoline conversion process.

b. FKeeping energy dollars at home

The cost factors of producing or importing energy are especially
important to consumers. The energy crisis translates into
higher personal energy costs to consumers and inflation

caused primarily by the trade deficit arising from the purchase
of imported oil. The economical and energy efficient production
of ethanol is a way to keep money in local communities and in
this country. These measures will stabilize energy costs, stem
inflation, revitalize rural America, and create jobs. The
American public recognizes that it must be more prudent in its
use of both electricity and non-renewable high grade liquid
fuels. The use of more visible, locally produced biomass

fuels -- growing biomass is a visible process -- will further
encourage this favorable move to conservation.

Also, most pioneers working on the alcohol fuels cycle realize
that they are in the "Model A" stage of development. They
believe that within a few years the petroleum needed in the
alcohol fuels production cycle can be reduced to nearly zero,
thereby permitting each gallon of ethanol (G) to back out
nearly two gallons of imported oil.

4. CURRENT AND PROJECTED TECHNOLOGICAL ADVANCES

The ERAB Report used information which was outdated at the

time of the Report's release and which failed to recognize the
many technological and energy saving advances occurring at an
accelerating pace. For example, projections based on current
operating data 33/ from Wenger Manufacturing, of Sabetha, Kansas,
of a typical 500 gallon per hour plant (plant yield of 2.5
gallons/bushel of corn) indicate the following:

Processing Step Energy Consumption

Grinding 284 Btu/gallon
Feeding and preconditioning 91 Btu/gallon
Cooking 2641 Btu/gallon
Total 3016 Btu/gallon
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This does not include the 8611 Btu/gallon needed to bring the
water in the liguefaction tank to 145 degrees F. under current
processes, or the heat reguired for the distillation and
distillers meal drying processes. However, much of this low
temperature heat can be provided by solar energy or captured
from the exhaust or cooling water heat from an internal combus-
tion engine that is being fired by biogas or ethanol and used
to drive the extruder.

Also, the use of high temperature yeast; immobilized cells in
continuous column reactors; membrane technology or other
devices to separate the alcohol, water and salts from the
solids before distillation; and the use of liguid to liguid
extractors or other low energy distillation techniques as

well as vapor recompressors, heat exchangers and water recycling
systems, will further reduce the energy requirements in the
next few years for the conversion of Sta§3? and sugar crops
into alcohol, CO, and distiller's meal. =2/ We can assume

that technologically advanced plants may be using less than
35,000 Btu/gal to complete the conversion to anhydrous ethanol
in the foreseeable future. 35/ This is about 50 percent of the
energy requirements cited in the ERAB Gaschol Report (69,000
Btu/gal).

There are also major opportunities on the farming side of the
alcohol fuels cycle to reduce energy inputs. Scientifically
advanced energy and irrigation conserving farming practices:
timely soil, water and biosphere monitoring and analysis-
maintenance of the proper balance between micronutrients,
micro-organisms and organic matter in the soil: integrated

pest management; conversion of biomass into the various solid,
ligquid and gaseous fractions; the rapid return of manipulated,
composted or digested animal, human and crop waste to the

soil: the use of cover crops and crop rotation; the optimum

use of solar -- passive, active, and photovoltaics, as well as
wind, geothermal and low head hydro; and conservation practices
in general -- cogeneration, waste heat recovery -- will greatly
reduce the energy requirements for growing food, feed, fiber,
biofuel, fertilizers and chemical feedstocks.

The ERAB Report said that 45,000 Btu are used to grow the
feedstock that will convert into a gallon of ethanol. A reduc-
tion to 30,000 Btu of energy required to produce crops that
convert into a gallon of ethanol is readily attainable. Not

all this 30,000 Btu is chargeable to ethanol. For every bushel
of $2.60 corn fermented, it is possible to receive S1.88 for the
sale of co-products, and $4.50 for the alcohol. Sale of

alcohol represents about 70 percent of the total revenue. Assuming
that the energetics of conversion will somewhat resemble the
economics, it is possible to charge a significant amount of the
energy required to grow the crops to the other co-products.
Further, for every pound of corn harvested from the fields,

one pound of stover is left behind as waste. If 30 percent of
this waste can be removed without negatively impacting soil
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fertility and conservation, another 15 percent reduction in the
energetics attributable to the production of ethanol is possible.
This reduces the energy input for farming to produce one gallon
of ethanol to below the 30,000 Btu estimated above.

Basically, the ERAB Report used data from yesterday's agriculture
and ethanol production practices, when the cost and availability
of energy was of little consequence, to describe an alcohol

fuels industry of tomorrow where the cost and availability

of energy will be paramount.

5. POTENTIAL FOR REDUCING PRODUCTION COSTS

The ERAB Gasohol Report erred in its analysis of carbohydrate
feedstock costs by failing to include co-product credits in its
calculations. According to the ERAB Report, "the cost of corn
constitutes about 73% of the manufacturing cost of ethanol: hence,
process research directed to other areas of cost reduction will
have little impact.” 36/ (Emphasis supplied) 1In overlooking the
value of the co-products of ethanol production, the Study Group
ignored the varied economic factors currently accepted in _analyzing
and balancing the cost of producing fuel grade ethanol.
Consequently, the economic conclusions and projections arrived

at in the ERAB Report are not in step with the economics of
current alcohol fuel production technology.

As a contemporary example, the co-products from a wet milling
operation are worth $1.88 per bushel, according to the current
market value of each, as gquoted by Archer, Daniels Midland
Company. 38/ The following table is based on current (May 27,
1980) figures:

TABLE 4

WET CORN MILLER'S YIELDS AND ECONOMICS PER BUSHEL OF CORN

Product Yield 1lbs. £/1b. $/bu. yield

Co=-Products
Corn 0il 0.235 0.40
Gluten Meal 0.107 0.32
Gluten Feed 0.049 0.71
COy 0.03 0.45
Residues & losses e e
1.88

Alcohol
Ethanol, 2.5 gal. 1.B0/gal $4.50
TOTAL $6.38

Cost of raw corn
(May 1980) 56 lbs. $2.60

Cost of feedstock as percentage of 40.7%
current return value of co-products
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The market value of corn on May 27, 1980 was g?.ﬁﬁ/bushe}.
according to the Kansas City Board of Trade. 39/

BUshel Of CON e s o0 o MM e dm e .« §2.60
Less Return value of co-products « «» 1.BB
Net carbohydrate cost: . «.s & i5' s o s o $0.72

Based upon the current cost of corn less the current return
value of the co-products, the net carbohydrate cost of the
2.5 gallons of ethanol produced from a bushel of corn 40

is $0.72 per bushel or $0.29 per gallon [§0.72 x 2.5 (gallons
of ethanol per bushel -- it is possible to reach a theoretical
2.70 gallons of ethanol per bushel) = $0.29). 1If, for the
sake of example, the figures in the ERAB Report are accepted
as accurate, then the net carbohydrate cost of a gallon of
ethanol would be 73 percent of $1.20 per gallon (the ERAB
manufacturing cost), or $0.92 per gallon, $0.63 per gallon
higher than the $0.29 per gallon arrived at above. Addition-
nally, if the current cost of corn is used, utilizing the
Report's figure of 73 percent of manufacturing cost, this
would lead to a per gallon ethanol production cost of $0.40
per gallon, approximately one-third of the Report's estimate
(73/100 = 0.29/x, with x = 0.40).

Additionally, if the $1.20 per gallon figure is accepted, then

the net carbohydrate cost of $0.29 plus other costs of $0.28
($1.20 - $0.92) results in a total manufacturing cost of $0.57.
Therefore, about 50 percent of the cost of manufacturing alcohol
is in debt service, energy, maintenance, supplies and labor --

all of which can be reduced with financial aid from the government
and process research and assistance from the scientific and
technical community in improving crop growing and conversion
efficiencies.

Taken as given, the figures set forth in the ERAB Report lead
to results which are misleading when compared to actual current
data, as opposed to estimates. FRAB thus overlooks the ma jor
opportunities to reduce the cost of producing the feedstock,
converting the feedstocks to ethanol and other co-products and
developing new markets for these co-products.

The data used in the calculations above were based on actual

May 27, 1980 market figures. As of July 25, the price of corn
to Archer, Daniels Midland had increased to $3.07 per bushel

from $2.60. The value of the co-products has also increased,

but not as much; the cost of fuel grade alcohol has remained
approximately the same, indicating that the cost of alcohol is
not directly geared to the price of the feedstock. Consequently,
the cost of the feedstock as a percentage of return value of co-
products has risen from about 41 percent to 46 percent. Under
these circumstances, the cost of corn still constitutes less than
50 percent of the manufacturing cost of ethanol produced .
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6. THE CRITICAL NEED TO REDUCE AMERICA'S DEPENDENCE ON IMPORTED
LIQUID FUEL

Advanced Engine Technology

The ERAB Report recognized but failed to address the major
cause of the Nation's energy and economic drain which is rooted
in the country's dependence on internal combustion engines
fueled by refined imported petroleum. 41 The transportation
sector accounts for 25 percent of our total annual energy
consumption. 2< We use approximately 6.5 million barrels

of gasoline a day in the U.S. /

I1f domestic high grade renewable liguid fuels can be produced
in this country in the near-term to burn efficiently and cleanly
in existing, modified, or newly-designed engines, the economic
drain of American dollars to petroleum exporting countries
will be dramatically reduced. The Administration's target

of 500 million gallons of ethanol production during 1981 will
reduce the need to purchase over 18.3 million barrels of oil
outside the U.S. at an estimated direct savings of more than a
half billion dollars. 44/ This figure does not take into
account the multiplier effect of retaining capital in local
communities and in this country.

Pioneering efforts in the development of new fuel sources will
not only reduce dependence on imported oil, 22/ but will also
help to stabilize fuel costs 46/ and stem inflation through the
competitive advantages of U.5. agriculture. 47 Keeping money
spent for energy in local communities where all citizens can
benefit from the multiplier effect is an important consideration
in evaluating energy options.

Further, the ERAB Report made no mention of the many innovations
coming on line that will significantly increase the combustion
efficiency and improve the economics of using formulated alcohol
fuels, 48 Alcohol -- both ethanol and methanol -- are simple,
one component fuels while gasoline 49/, a complex mixture of
several hydrocarbons, has evolved and improved during this
century. 50, Formulated alcohol fuels, other than for racing
cars at events such as the Indianapolis 500, have received
little attention and little developmental support.
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Now, however, American creativity and mechanical genius are
coming into play and engine modifications as well as new designs
are appearing all over the country 52/, including: manifold
designs; preheaters; fuel vaporizers, injectors and inductors;
compression ratio and timing modifications; exhaust recycling
systems; and fuel additives and new formjlationx, as well as
other advances such as turbocharging. 33

In general, current engines can accommodate gasohol and some
alcohol formulated fuels. 24/ However, simple and more complex
modifications now coming on line will g?t these fuels in a much
more favorable competitive position. 355 Although the ERAB Report
did not address this issue, alcohol fuels (ethanol and methanol)
are generally judged against gasoline and diesel burned in

engines designed specifically for the latter fuels. We should
begin to re-evaluate the value of all alcohol fuels combusted

in engines specifically modified or designed for their use so
that we can fairly and accurately compare formulated alcohol

fuels with gasoline and diesel. A Btu of alcohol does more

work than a Btu of regular unleaded gasoline, and on a Btu

basis, alcohol blends are generally better than straight gasoline.

Improving National Defense

In the event of a serious curtailment of oil imports, or a

major natural or man-caused disaster, an extensive and dispersel
alcohol fuels production capacity will be of critical importance
in ensuring a steady flow of ethanol to fuel farming equipment,
thereby permitting continued agricultural production and distri-
bution. Under the adverse conditions described above, tankers,
barges, refineries and pipelines may be of limited value in
supplying fuels to farms. Further, by having ethanol immediately
available to farming areas, more gasoline and diesel would be
available to meet critical, non-agricultural needs, There is
precedence for this -- the sizeable fermentation ethyl alcohol
capacity that existed during World War II was utilized under
emergency conditions to provide the required ethyl alcochol to
produce synthetic rubber.

"As the world advances its arsenal of nuclear weapons, it

becomes increasingly important that the United States have the
capability to withstand a preemptive first strike. Tt is
important to recognize the valuable contribution of a highly
dispersed, self-contained liquid fuel production system to

serve the vast U.S. farming community in determining the Btrategic
defenses of the United States," according to the Former Chairman
of the Joint Chiefs of Staff, Admiral Thomas H. Moorer, U.S.N.
(Ret), 56/
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The ERAB Report said that "ethanol can be produced on individual
farms in small-scale operations and the wet stillage fed to
livestock. Although the total energy contribution will probably
be small, these small-scale units would offer a degree of family
self-sufficiency.”

This comment disregards the fact that farmers are totally
dependent upon a timely flow of fuel to power farm machinery.
When fuel supplies to the farmer are interrupted, seeds are

not planted, fertilizers or pesticides are not applied, and
crops are left to rot in the fields. Thus, it is not only a
matter of energy self-sufficiency, but more a matter of the
reliability and continuity of supplying agricultural products
which is at stake. In this case, energy self-sufficiency

means energy self-dependence. Interruption in imported oil
deliveries need not interrupt delivery of domestic food sup-
plies to consumers. A steady flow of food supplies is best
ensured when dispersed farm-scale ethanol production is encour-
aged and the contribution of such production is recognized as
essential to our national security. It should be remembered
that 11 million cows in the United States produce 15 billion
gallons of milk. An equivalent level of ethanol production in
the rural areas would go a long way towards making the nation's
farms energy self-dependent.

7. PROBLEMS OF METHANCL COMPARED TO ETHANOL PRODUCTION

The ERAB Report touched briefly and only superficially on the
environmental problems of methanol and then generally focused

on the negative aspects of ethanol production. No mention was
made by ERAB that CO; buildup in the upper atmosphere will

be tempered by alcohol production from biomass (CO, is extracted
from the atmosphere by growing plants) and worseneg by methanol
production from coal. A growing number of scientists regard

CO5 buildup as a major environmental problem stemming from

the ever-increasing combustion of fossil fuels -- oil, gas and
coal.

The major environmental concerns associated with conversion of
coal to methanol were mentioned only superficially in the ERAB
Report. The Gasochol Study Group must have known that the water
needs and waste water treatment reguirements as well as the
release of carcinogenic materials into the environment are far
more serious in the process of converting coal to methanol

than in the more benign conversion of biomass to ethanol.

Much lower temperatures are needed to convert biomass to ethanol
than coal to methanol, for which temperatures in excess of

1000 degrees F. are reguired. Although these temperatures

are not excessive, some scientists are becoming increasingly
concerned about the primary and secondary effects of high
temperature energy conversion systems. Further, ERAB did not
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discuss the management of the sludge generated by coal to
methanol as a significant environmental consideration. The

ERAR approach of favoring methanol production from coal over
ethanol from biomass unnecessarily pits one energy system against
another when those systems can and should be complementary.

For example, there are millions of acres of non-producing (in
terms of biomass) peat bogs in the United States. Peat could be
converted into hundreds of billions of gallons of alcohol fuels.
The residual high organic material could be conbined with mineral
rich subsoil, contoured and transformed into productive farmland.
Putting this "non-productive" land into food and energy crops
could be a major advantage to local communities and the Nation.
Further, in stripmined areas, prudent cultivation of energy

and food crops will not only produce food, feed and biofuels,

but will also develop top soil and restructure the watershed in
an environmentally enhancing manner.

The ERAB Report did not consider the production of methanol
from cellulose. As reported in the SERI critique of the ERAR
Report, this "is particularly difficult to understand in light
of the growing body of literature on gasification and methanol
synthesis from biomass, and the relatively high feedstock to
fuel conversion efficiency of the new process."

It appears that the economics of converting biomass to methanol
would favor smaller, community-oriented plants, while the coal
to methanol process would reguire much larger, capital intensive
facilities. Conseguently, the initial cost to bring production
on line will be much higher for large coal conversion plants
than for smaller biomass conversion plants, with correspondingly
lower capital costs per gallon.

The ERAB Report failed to mention emerging and unforeseen tech-
nical problems, particularly the lack of suitable equipment, in
the coal conversion process. 37/ Severe operating conditions,
primarily high temperatures and pressures, are producing greater
corrosion and erosion than was originally anticipated in pumps
and valves. 28 Mechanical failures have been attributed to
haphazard equipment development as well as t?e harsh conditions
in the pipes associated with the process. 22 At this time,
cost comparisons between ethanol from grain, a technology
commercially available and in widespread operation, and methanol
from coal, are suspect. Methanol from coal is still a relatively
unproven technology only now approaching the demonstration and
evaluation stage in the U.S. Until acceptable plant reliability
and extended operating experience are achieved with the latter
technology, performance, production and cost estimates are not
reliable. However, the engineering delays in the conversion of
coal to methanol will probably be overcome by the mid-1980's.
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This high-grade liquid fuel, supported by the pioneering efforts
in ethanol production, engine conversion and in combustion
equipment will make a major contribution to the energy indepen-
dence of the United States.

The ERAB Report, in discussing environmental factors involved
in alcohol production -- ethanol and methanol -- raised the issue
of top soil loss. Without guestion, there is a critical need
to protect the top soil, ground and surface water as well as
perennial stands of biomass -- ground, bush and tree cover --
which in turn protect the watershed. It is likely that this
can best be accomplished through less dependence on energy
intensive, chemical intensive, capital intensive and mechaniz-
ation intensive farming, and an advancement into a more harmon-
ious relationship with nature and an increased appreciation of
biological processes.

Hopefully, the improved economics of farming with the advent

of the alcohol fuels industry will reduce income pressures and
obviate stressed land management practices generally associated
with farming under severe economic pressures. This in turn

may permit us to proceed with the major task of enhancing the
nation's farming environment so that renewable biomass resources
will in fact be fully renewable. We should also recognize that
in certain parts of the country the production of ethanol from
crops will compete with methanol from coal for limited supplies
of water. This tradeoff must consider the quality of the water
discharged from the respective processing plants. Again, there
could well be a symbiotic relationship between the production of
methanol from coal and the growing of biomass.

8. VALUE AND USES OF CO3

The ERAB Report failed to discuss the many uses of COp, includ-
ing its use in o0il recovery, 2 stora?e, 61/ refrigeration, 62
food preparation, irrigation water, 83/ beverage carbonation,
and air or water injection systems to accelerate the growth of
terrestial and aquatic biomass. 4/ Where markets exist, 5

the current value of CO, is approximately 586?3 a pound, 85/
and each bushel of corn produces 15 pounds —/ of CO, for a
value of $0.45. One firm is offering to provide process heat
from COp g??pressors to drive an alcohol plant in exchange for
the C0,. =— In this type of plant, as well as in many other
facilities being driven by waste heat, the actual amount of

new energy provided by petroleum fuels is close to zero, being
used mainly for lighting and pumps.
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EVALUATION OF ERAB RECOMMENDATIONS

Although the ERAB Report is misleading and incomplete in

addressing some specific issues, portions of the Report's
fourteen recommendations are valid and should be accepted,
The following is an analysis of each ERAB recommendation:

1. At this time, we generally agree with ERAB recommendation
Number 1 that current incentives for investment in ethanol
production are adeguate, although it is unclear whether
ERAB considered the provisions contained in the Energy
Security Act of 1980 (P.L. 96-294) in their recommendation,
This combined package of incentives, those currently in
place and those included in P.L. 96-294, should be
adequate to stimulate the power ethancl industry.

In order to reduce dependence on imported oil, biomass
energy conversion systems should not use oil. Natural

gas and propane should be used only when it is clearly
advantageous both in dollars and net energy. Petroleum-
based fuels should be phased out as coal and renewable
energy sources become more routinely used as process heat
for alcohol plants. However, in the near term (over the
next 4 years), small-scale plants should be permitted to
use any form of available energy. It will take about

that length of time for the thermal energy industry (which
produces boilers, heat exchangers, solar collectors, and
kinetic heaters) to shift from petroleum-based fuel to
coal and biomass fuels (including methane, alcochol and
crop or forest residues), to solar for process heat, and
to co-generation. By comparison, the oil companies refine
imported oil with natural gas (as a heat source) and are
under no pressure to shift to coal or biomass as a process
fuel.

We disagree with ERAB recommendation Number 2, which sets
forth ERAB's estimates of ethanol production, because in
developing these estimates, the Study Group failed to take
into account several Administration and Congressional
initiatives which at the time of the final Report's release
had already had a substantial impact on alcohol fuels
development. We do agree that "ethanol production...
should be allowed to find its own level based on current
incentives", when those incentives in P.L. 96-294 are included.
The ERAB estimate of 200 to 300 million gallons per year

by 1985 may be low by as much as a factor of 10. Ethanol
production capability is currently at an annual rate of
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more than 130 million gallons; it will reach 500 million
gallons during 1981 and may exceed 2 billion gallons
during 1985. All available data indicate that the Admini-
stration's goal can not only be met, but will be exceeded.

We agree with ERAB recommendation Number 3 that tax
incentives should be monitored carefully, but this is

not necessary to ensure that needed food and feed supplies
continue to be available at reasonable prices, as ERAB
suggests. Rather, it is because continued monitoring

of any incentive is a prudent course. Evidence presented
in this response indicates that the Administration's
ethanol program will not have an adverse effect on food
supply or prices beyond that necessary to strengthen

the farm economy.

We agree with ERAB recommendation Number 4 that
investments should be protected.

We disagree with the reasoning of ERAB recommendation
Number 5 that additional financial incentives to promote
ethanol production should not be implemented (if the need
for assistance arises) because of "the likely advent of
lower cost alternative liquid fuels such as methanol from
coal and ethanol from cellulose in the 1990s." It is
illogical to discourage production of high grade liquid
fuels, such as currently-produced ethanol from starch and
sugar crops, that reduce dependence on imported petroleum
now, in anticipation of a future technology. This is

true particularly with a technology such as gasoline from
methancl derived from coal, which is now approaching the
pilot and evaluation stage in Germany (with U.S. partici-
pation) and for which performance, productivity and costs
are yet undetermined. Additional financial incentives
will not be necessary if the ethanol from biomass industry
is reaching the production goals set by the Administration
and Congress, as expected.

We agree with ERAB's environmental concerns outlined in
recommendation Number 6. The same recommendation,
however, is equally applicable to all synthetic fuels.

We believe that ERAB recommendation Number 7 should be
augmented by recognizing that assessments of fuel
replacement equivalents will continue to be inconclusive
until “sound automotive fleet tests"” include tests which
take full advantage of the special characteristics of
formulated alcochol fuels are completed. An accurate
survey of consumer experience and preference would also
be valuable.
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While we agree with ERAB recommendation Number 8 that
progress toward implementation of other lower cost tech-
nclogies must be monitored carefully, we disagree with
the inference that massive ethanol production should

use cellulose as a substrate (see the discussion of food
versus fuel issues beginning on page 5). Available sur-
plus and waste carbohydrate substrates have the potential
for producing well over 10 billion gallons of ethanol
annually without significantly affecting the food/feed
market.

Although we agree with ERAB recommendation Number 9

that markets should be monitored to ensure that ethanol
from ethylene derived from oil is not used to replace
fermentation ethancl used for gaschol, we do not believe
this is or will be a significant problem.

We believe that further research and development is needed,
as outlined in ERAB recommendation Number 10, but disagree
with the focus of the Study Group's research and develop-
ment recommendation. Research and development should, in
the near term, address increased ethanol production effi-
ciency which will solve many of the environmental and
energy concerns. We alsO suggest that the development of
other synthetic fuels be egually researched "on problems
of land and water resources and oil and gas inputs" --
including transportation costs to the market.

We disagree with the apparent intent of ERAB recommen-
dation Number 11 to favor methanol from coal over ethanol
and methanol from biomass. The ERAB Report greatly under-
estimates the energy and economic potential of biomass
liguid fuels. This underestimation is accompanied by a
set of conclusions favorable to the conversion of coal

to methanol. Such conclusions must await the accumulation
of actual performance data of cocal-to-methanol conversion
and the reactions of the marketplace to a fuel that
delivers fewer miles per gallon than gasoline or ethanol.
Again, the ERAB approach of favoring methanol production
from coal over ethanol from biomass needlessly established
a battlefield among domestic non-petroleum liquid fuels
when the real thrust should be for energy independence from
imported petroleum.

We agree with ERAB recommendation Number 12 that favors

some government assistance to encourage the production of
methanol from coal. Government assistance to all alcohol
fuels processes will diversify the sources of liguid

fuels to meet transportation needs and to reduce dependence
on imported oil. As methanol from coal plants come on

line, and acceptable plant reliability and extended operating
experience are achieved, reliable performance, production

and cost data can be collected and evaluated.
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We agree with ERAR recommendation Number 13 that world
food problems must be considered, in terms of our respon-
sibility to help in alleviating the world food problem.
However, we disagree, as indicated in our response, with
the assumption that ethanol production means diminished
food supplies for undernourished people. There are too
many factors involved in dealing with this complex issue
to rely heavily on this oversimplified connection.

We agree with ERAB recommendation Number 14 that environ-
mental issues relating to the production of methanol

from coal should be examined in greater depth and then
compared with those involved in the production of ethanol.
We note that the ERAB Report did not address the environ-
mental issues of high-grade liquid fuels (alcohol derived

from biomass, coal, peat, tar sands and oil shale) as compared
P

to the environmental consequences of converting these
energy sources into petroleum-like high grade liquid fuels
(syncrude). This omission would be fully understandable
except for the Gasohol Study Group's initial appreciation
of the coal to methanol to gasoline process -- conversion
of coal to a petroleum-like high grade liquid fuel. This
early appreciation was later relegated to a footnote in
the final Report. We suggest that economic, employment,
sociological and consumer preference factors should

also be included in this analysis, along with considera-
tion of increased competition in the energy production
marketplace that might result from many small firms enter-
ing the field as contrasted to fewer and larger energy
interests.




CONCLUSTON

The failure to consider significant Administration and Con-
gressional initiatives, as well as other inaccuracies in

the ERAB Gasohol Report combine to confuse the public and
distract the Nation from a major opportunity to reduce our
dependence on imported oil. The ERAR Report used incomplete
and outdated information, and its conclusions cast a shadow
over a viable future for alcohol (ethanol and methanol from
biomass) as well as formulated alcohol fuels. Successful
attainment of Administration and Congressional ethanol pro-
duction goals could be jeopardized by official endorsement
of the ERAB Report or support of those ERAB findi gs and
recommendations which are based on incomplete or outdated
information. The attached charts highlight some of the main
differences between the ERAB Report and this response.
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Recognizing the significant limitations in actual operating data
and experience facing all analysts attempting to define the
future of alcohol fuels, it is now time for all parties to pull
together to develop all reasonable forms of high grade liquid
energy to fuel our transportation system. Ethanol is here now
and will hopefully find its rightful place in the Nation's energy
mix. In the mid-eighties, when methanol from coal, petroleum
coke and biomass come on line, there will continue to be a

strong market for ethanol and other biomass-based alcohols. A
number of factors such as biomass and coal availability, costs

of conversion and transportation, environmental factors and
consumer preference will determine ultimate market shares.
Producers of alcohol fuels from biomass are prepared to compete
fairly, but initially need financial and technical support from
the government to compensate for incentives, subsidies and the
access to capital from which major oil and energy industries have
benefitted over the years.

Senator Birch Bayh, Chairman of the National Alcohol Fuels
Commission, recently identified two serious problems hindering
alcohol fuels development. "I would like to turn to what I
consider the two real impediments to increased alcohol production
-- a lack of available funding in the private capital markets

and the lack of a clear Federal policy and commitment to alcohol
fuels,." 68/

The ERAB Gasohol Report significantly adds to those two real
impediments by sending signals that are certain to confuse a
major segment of the society.

Senator Bayh correctly identified five "facts on ethanol production®:

Fact Number One: "Most of the corn grown in this country is
for animal feed, not human consumption."

Fact Number Two: "The causes of inflation in food prices
lie not with the American farmer, but somewhere between the
farmer and the consumer,"

Fact Humber Three: "The production of alcohol from corn does
not destroy the grain's protein value."

Fact Number Four: "Alcohol production is not constrained by
the supply of corn, but by distilling capacity."

Fact Number Five: "The potential for alcohol production
using feedstocks beyond grain is vast."

Hopefully, this response and critique of the Energy Research Advisory
Board's Gasohol Study Group Report verifies the Senator's five "facts"
and we can now move on to address the real opportunities for the
nation in advancing formulated alcochol fuels.
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ATTACHMENT A

The following calculations set forth the basis for the Office of
Alcohol Fuels' conclusion that each gallon of ethanol produced
could save as much as 1.64 gallons of crude oil, or more than
three times the amount suggested by the ERAB Gasohol Study Group.
The U.S. General Accounting Office, in a June 3, 1980 report on
the potential of ethanol as a motor vehicle fuel, addressed the
issue of inconsistent findings in various net energy analyses,
and stated, "net energy analysis is not ah exact science; there-
fore, any two or more studies of a particular energy system can
yield vastly differing results, depending on th? methodologies,
approaches, and systems boundaries selected." 1l In recognition
of this fact, four separate calculations, employing slightly
differing methodologies and data, are included in this Attachment.

Calculation I

Althougp the Btu value of ethanol is about 2/3 that of gaso-
line, the delivered mechanical energy of unleaded gasoline
and gasohol, rated at the same octane numbers, is generally
accepted as approximately the same. 3 Further because etha-
nol, under proper conditions, is an octane booster, %/ it

is possible to add ethanol to low-octane gasoline to make
gasohol and thus achieve the desired higher octane rating. 5/
This reduces the e?ergy requirements needed to refine higher
octane gasoline. & For example, some oil companies are
offering gasohol as a substitute for refined premium unleaded
gasoline.

Alcohol formulated fuels such as gasohol, which have improved

combustion characteristics, will generally deliver better
on-the-road mileage compared to gasoline at the same octane
level in engines tuned to optimize gasochol characteristics.
Test results indicating less mileage from gasohol were, in all
probability, conducted in cars not specifically tuned to accom-
modate the combustion characteristics of gaschol. No credit
is taken for special gasohol tuning in the calculations which
follow. Therefore, one gallon of "ethanol (G)" (a term used
in this response to describe ethanol blended with gasoline to
make gasohol as opposed to ethanol used as a straight fuel or
for other purposes) is, at a minimum, eguivalent in power out-
put to a gallon of gasoline [gasoline = ethanol (G)]. It is
possible to produce those fuels through two different options:

Option 1 -- Refine about 1.43 gallons of non-renewable
crude oil into gasoline. According to Texaco figures,

1 gallon of crude oil will refine into about 0.7 gal-
lons of gasoline with no other fuel fractions remaining.
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Option 2 -- Convert renewable carbohydrates into ethanol (G)
using about 1/3 gallon of crude oil, based on API-Battelle
calculations that 1 Btu of petroleum fuel would produce
about 3 Btu of alcohol when nonpetroleum fuels are used

in the farming and carbohydrate conversion process to

the extent feasible. (If Btu calculations are used, 1/5
gallon of petroleum fuel is required to produce a gallon

of ethanol -- see Calculation III).

Accepting gasoline and ethanol (G) eguivalency, the 1.43 gallons
of crude oil used to refine a gallon of gdsoline is reduced to
0.33 gallons of crude oil used to produce 1 gallon of ethanol (G).
Further, using ethanol as an octane boosting additive for
unleaded gasoline, it is possible to conserve 0.06 gallons of
crude oil per gallon of gasoline in the refining process. (The
0.06 gallons saving is an assumed average arrived at by review-
ing a large amount of material.) One gallon of ethanol will
boost nine gallons of unleaded gasoline to make ten gallons of
gasohol. Therefore, it is possible to save another 0.54 gallons
of imported crude oil for every gallon of alcochol used as an
octane booster (0.06 X 9 = 0.54 gallons). It is now possible

to compute the total crude oil back out for every gallon of
ethanol (G) produced when using the minimum amount of petroleum
in the farming and carbohydrate conversion process: 1.43 +

0.54 = 1.97 gallons of crude oil less the 0.33 gallons used to
produce the ethanol (G) for a net savings of 1.64 gallons of
crude oil for every gallon of ethanol produced.

Calculation II

An example may be helpful: 10 gallons of gaschol are equiv-
alent to 10 gallons of gasoline in moving an automobile from
Point A to Point B. Accepting that it takes 1.43 gallons of

crude oil to produce a gallon of gasoline, and 0.33 gallons to
produce a gallon of ethanol (G), the following comparisons are
possible:

Car 1 driving from Point A to Point B uses ten gallons
of gasoline, or 14.3 gallons of crude oil (10 X 1.43).

Car 2 driving from Point A to Point B uses nine gallons
of lower octane gasoline and one gallon of ethanol (G)
[(9 X 1.43) - (9 X 0.06) + 0.33] = 12.87 - 0.54 + 0.33 =
12.66 gallons of crude oil.

Therefore, one gallon of ethanol (G) saves 1.64 gallons of
crude oil (14.30 - 12.66 = 1.64), or 1.148 gallons of gasoline
(1.64 X 0.7 = 1.148).

Working the computations in a different manner, it is possible
to demonstrate that one gallon of ethanol (G) will save 1.76
gallons of imported oil.
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Calculation 1III

According to the API-Battelle Columbus report, it is possible,
under standard agricultural practices, to produce 2.703 Btu of
ethanol with 1 Btu of petroleum fuel. On the average, one

gallon of petroleum ligquid fuel has 134,000 Btu and one gallon

of ethanol has 75,670 Btu (lower heating value). Therefore, one
gallon of petroleum ligquid fuel will produce 362,202 Btu of etha-
nol (2.703 x 134,000 = 362,202). 362,202 Btu of ethanol is 4.787
gallons of ethanol (362,202 75,670 = 4.787) or, one gallon of
ethanol produced regquires 0.21 gallons of liquid fuels. (1 4.787
= 0.21). Referring to Calculation I, 0.21 gallons is about 1/5
gallon of petroleum fuel required to produce a gallon of ethanol.

Using the Texaco figure of 0.7 gallons of gasoline refined from

a gallon of imported oil, it takes 1.43 gallons of crude to
produce one gallon of gasoline. Accepting the octane boost and
recovery advantage of ethanol (G) at 0.06 gallons of crude oil
per gallon of gasoline produced, it is possible to save another
0.54 gallons [9 (nine gallons of gasoline goes into making

10 gallons of gasohol) X 0.06 = 0.54] for a total of 1.97

gallons (1.43 + 0.54 = 1.97). From this it is necessary to
subtract the 0.21 gallons of crude oil used to produce the ethanol
for a net back out of 1.76 gallons of crude (1.97 - 0.21 =

1.76). The difference between 1.76 and 1.64 in Calculations

I and II results from the 0.33 gallons used in the earlier calcu-
lations and the 0.21 gallons used in Calculation III.

Calculation IV

Using the Texaco conversion figure (0.7 gallons of gasoline
from a gallon of crude oil) and the API-Battelle Columbus
calculations (0.37 Btu of petroleum fuel to produce 1 Btu of
ethanol), it is possible to calculate that:

One gallon of crude will produce 0.7 gallons of gasoline or
86,800 Btu of a high grade liquid fuel -- gasoline [0.7 x
124,000 (Btu content of 1 gallon of gasoline) = 86,000].

One gallon of crude will produce at least 0.7 gallons of
petroleum fuel, or approximately 93,800 Btu. (Petroleum fuels
contain other fractions such as diesel.) Since 1 Btu of
petroleum fuel will produce 2.7 Btu of ethanol (1 divided by
0.37 = 2,7), 1 gallon of crude oil will provide for the production
of 253,500 Btu of ethanol (93,800 x 2.7 = 253,500), or 3.35
gallons of ethanol. To this we could add the octane boost

and recovery advantage of ethanol (G), but the important point
to recognize is that all calculations in this new and dynamic
industry are based on assumptions that are subject to revision.
Therefore, we have used the most reliable data available, such
as the American Petroluem Institute's Battelle Columbus study,
to reduce the uncertainties.
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Regardless of the approach, reducing reliance on imported oil
through the production of non-petroleum based high grade liguid
fuels is of critical importance. Conservatively then, each
gallon of ethanol (G) produced will permit the nation to back
ocut at least 1.5 gallons of crude oil, or 3 times the amount
calculated by ERAB.

Finally, these calculations have led to the conviction that we
must deal with standard definitions and units of measure --

Btus of high grade liquid fuel instead of gallons, and miles per
million Btu instead of miles per gallon. These definitions and
units of measure are necessary to avoid confusion in the future.
Because of the importance of these factors, the calculations are
summarized and simplified in the below graphic:

ONE CALLON
P EASOLY Es
OfF CRUDE OIL OF CASOLINE ) )
132,000 BTU REFINED {GH CRA
OF UNREFINED Hi 1.G _I'll
LIQUID ENERCY LIQUID FUEL TRANSPORTATION

) FARMING
ONE CALLON 253,500
OF CRUDE OIL * BTU OF
132,000 BTU REFINED ETHANOL
OF UNREFINED SRARCHS HIGH GRADE

AND
LIQUID ENERCY SUGCAR LIQUID FUEL

CONVERSION

{}

COAL
BIOMASS
AND
SOLAR
ENERCY
% Fourteen pounds of seed com planted in an acre of soil and
treated with 3,702 000B1u of fertilizers (API study] will yield about
100 bushels (5,600 Ibs ) of corn, which will convert into 250 gallons
of ethanol or 18,900,000 Btu of high grade liquid fuel In addition,
the co-products include 1,700 Ibs. of high quality distillers meal,
1.500 fbs. of COu. as well as 20,000,000 -Btu of crop residue
wvailable for a vanety of purposes, including fertilizers The sun
has paid & mighty dividend

TRANSPORTATION
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