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. PREFACE. . -

On June 28 and 29, 1977, at the Quality Inn in Washington, D. C.,
the United States Energy Research and Development Administration
held a public meeting to reviéw the basic and applied, research
programs having impact on. future fossil .energy-technologies.

The goal of the meeting was to solicit public input to aid the
Agency in long-range planning. The meeting consisted of two parts:

e presentations of the various research programs by
ERDA personnel; and,

e four discussion groups intent on obtaining feedback
relative to the material presented.

The MITRE Corporation/METREK Division (under Contract No. EX-77-C-
01-6110) provided analytical, evaluative resources and prepared
materials for presentation at this meeting. They also provided
timely assessment of responses from the pub]ic meeting partici-
pants.

The proceedings of the presentations by ERDA persohne1 are contained
in this one volume.
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' PROCEEDINGS

ﬁR;'KAﬁE::jMy:némé'ié Jim Kane. I'm going to chair this
morniﬂg'sgséégibhl

The meeting is an open public hearing, andee are going to
haYé'dueétidﬁ and” answer séééioﬁs‘éféé; éacﬁtspéékef; I'11l ask each
of you,vto éS to one ‘of the ﬁiéréphonesﬂénd idehfiff &ourselves before
you ask yoﬁf Qﬁésfioﬁé; |

| -'Thé”eﬁéire'pfdcéédingg are beiﬁgbtapéd; YSu:shoﬁld;know

that ahead of time. ‘ » o

'Wé’;e‘very fdfiuﬁéfe<t6 have 9§r‘welééme iﬁtfoduction
speaker here this mbfﬁiné;”bédaﬁsé ﬁisvpiéséﬁge was feqﬁeéted;fathér
preemptorily'Byjthexéenété; and he{; Bgeniup on:tﬁéfﬂilirsiﬂce 7:00
o'clock fhiéﬁﬁérﬁiﬁé. ‘He has ékﬁfééSééﬁfoﬁﬁé,priéatelyrfﬁ;t it vas a

great, great pleasure indeed to be here to giﬁeiyou these welcoming

" remarks.
Exquse me, I thought yourall,kneﬁ;him.fﬁl_&idniéjévén

"intfoduCé'hih.‘;Hé'ié>ﬁylﬁd§s£l1ibﬁ°ifi;ﬂAEEidéuAﬁﬁiﬁistfator 6f ERDA.
K “Mkf?Fﬁi:}‘ihéﬁk(;sﬁ,sjém.‘iii{iéiiﬂdéed;é éréét'ﬁiéééﬁfe'to

P

be héré.f“ﬁé’atévbgﬂdudt1ng?éhié”héégihéiiﬂféﬁébﬁkﬁél‘Wasﬁinggohv7'
fashion. Ve have Virtually everybody that oughi to be talking to you
testifying‘béforé'ihéfééﬁafé inéfé#& gffbgiﬁgaﬁ;;;;f%ﬁi>ﬁé étégfriiﬁg
to run*§ 1itt1é“£é1éy fééékiéékténd-fdféﬁ: ;iédig}3;i§fa¥féﬁjbiééiér
The hearing ‘should be over by 10:00, so I think, we have ourselves

reasonably covered. -




First of all, let me just thank you all for coming. This
project that we are embarked on is.terribly important to us, and we
can use all the help we can get, both from inside and gutside the7‘

agency.

1

I might give you a li;t}érbégkground on it.; You should;kpow
‘that although ERDA may berwgl}anownrfo: getting into,cqgt;dve:éiéé,
such as whether or not to build high Btu gas plants gnq Q;gede; e
reactors it also has bgsicrreseatcb responsibility}in energy. Indeed,
the basic research responsibility for all energy sourgesirggggrhefe.

We inherited a substantial basic research program from the
constituent agencies, but primarily from the Atomic Ener317¢oqgi§$ion.
Our people have worked over the last two years to reshape the; pfbgram
in a way that provides the fundamental science underpinnings of our
entire range of projects.

A little over a year ago, we set forth a series ofrmggéggment
goals for the agency.

One of those was to make sure that our bgsic energy sciences
program was in fact, a sound one. Not only in the.organization that
Jim Kane runs, which conducts mugh of, that operatioﬁ and has that
Fitle, but also in the Fupporting research functions19f a variety of
our other program offices, all of whom virtually have someAyggiq;
research responsibilities and sponsor research in those areas. o
Jim approached this very difficult problem Qf_shap%gg,g

basic research program in, I think, a very good way and set up a




prpject‘ﬁith,a,gquplegof,distinguishgd.péoplgif;om outside the agency. %
to spend a year with us and help us understand'how we could do ;
better. . They have in fact.done that, §

One of the results of that project was t°;P°i“t~9“F.t?aF %

fossil energy research.was one of our most imPo:tgn;ﬁprpdqgts, and one
in which the fundamental research base requires—-in a kind of program
that we ought to be running-rsome clarification. It's important
because, you know at least.as well as I, that fossil energy is
terribly important,to the United States,.and it's important because
the research.base for. that program was not one of;;hg_pjgfgbipgsithat:
was,b:ought;pyerg;octhé;agepcy.uvA ?igPifi?ﬁnF$PF93r3?7w§§ b:?ugh;!f
from the Depa;pment;ofilncetiqf,rbp; it had pever been at the AEC.
The confluence of thSg,;wo;opgefvationsfga;lyiledfpgg;q_gﬁy,,wg”
need to do the best job we can; and to take a hard look at the fossil
energy research base, - . .. ni4@:¢f;'f;j::%_éqj Dot Lt
We,though;;pne,goog;way{tp éetvg,fix,dpg;hq:gigﬁipf research
that needs to be, d_oné. and the kind of rclé.&.,f,ede,ral, agency could
play was ‘to bring ;pgether,;in;ahpubligymeeting,-g gggup.ghathcogld_w
help, us out.. . As}itSegxfrpm;the~agenda;wgfl};;;y tohgiyerypphsoqé_, |
background thisfmorniﬁg; thgp.tuxq,arggndglatéqﬁqnﬁip the afternoon
-and -look to;those 6f?you whq,hay¢~come_;95givg;;he¢§dY;qu§nd help
that we frankly seek ig{this,ma;te:ﬂgyi _‘;_ﬁéA;iﬁ;';,{,l\é,A_{EH .
 So you'te\}_yer)’ kind to have come,. It's going to be. a gr@,-é@ :

‘help to us.  We are doing this for a selfish reason, .to help put ., .




together our fesearch'brogtamj“bﬁtﬁwé'hbpe you find some interest in’
it, too. ; B |
Unfortunafely, I ﬁa?é to go back to tﬁe‘Hill; but*ag#i;;f'
thank you, and I hope you have & successful meeting. | o

(Appiahse;)' :

‘We are going'to;ttyiéé'kéép'this on scﬁedule,'so we L;vé’a‘"
couple of people with a clack down here to keep us all on tiﬁe.nv'

I'm gbing’tb'fépéat a lot of the thingé Bob said.- ﬁéjtookra
lot of my opening talk, but I'thiﬁk it's”proﬁably important'thagﬁl o
repeaf some of the things he said because in my few minutés:offééening
here, I would like to tell you, again, why you're here precisely; and
what this meeting is expected to cover and what, by implication%lit is
not ‘expected to cover. So, some of ‘this will be repetitive of Qﬁat
Bob just said, but I think it's worth it that I go over it again.

This is a mandate given to me by the Administrator of ERDA
to assess the--I will have to be careful to explain some of these
words--the quality of the Basic Energy Sciences Program. And ndﬁ I
have to explain very carefully what I mean by "quality" and "Basic -
Energy Sciences Program," because that's really why we're here.

Subsequent discussions with'Mr. Fri and Dr. Seamans, whénihe
was here, defined this in the following way. By "basic energy sciences,"

I mean the basic relevant sciences, the applied sciences, and the kind -

of broadly applicable generic sciences that pertain to ‘energy technolo-

gies. . gi';




i

Today we are going to limit this to fossil energy but the
,pqhé?teF theyvgave me wasnft,limited'to justrfossid'energy. So it's
the very basic}work,,the appljed,acience work and the broadly relevant
genericrtype norh, yhdch ia‘not‘apecific to one(particular technology.

Let me describe what Dr.‘Seamans and Mr. Fri meant’by
"adequacy."» They didn't mean by "adequacy," the usuai idea; Is this
1nd1v1dua1 piece of ‘work of h1gh sc1ent1f1c qua11ty? They meant by

adequacy" that from the v1ewpo1nt of the agency, Was the research
acrosa the agency 1ntegrated? Remember, 1t s done by d1fferent
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kplayers sometimes.Z}Were these people ta1k1ng to each other? Was the
research program balanced’ This is a questlon you w111 hear again and
aga;n today. Do we have a balanced program? Are there parts that, in
your opinion, are rece1v1ng far less emphas1s than they should? Are
we d01ng too many th1ngs 1n one area and not enough in others? Isbthe
program comprehens1ve? Are we overlooklng great opportun1t1es for
research? That's really what they meant by "adequacy. - So that's the
thlng I’ 11 ask you to concentrate on today. Iherba}ance, the comprehen-
v81veneaa, the»;ntegrat1on,‘aa qelbras,«ofzcourae,_auggeationa on

subject mattermr | |

| ,NQY; to.do thie:forzthe agency,rofwconrse, would be an
, _enormonsrjob'and I‘decided that it was highly:improper tovdo‘it‘with
onr onn’peopie,:and our onnureaonrceaf _To aak'an_organization to look
at rtseif‘criticallyvis,kind of‘arriaky busineea{,:SQ I thought it

best to use outsiders, whoer, Fri told you about. _They7re not




full-time ERDA employées;fadd'tﬁéj are the two gentléﬁén you will see
more of during this meeting, Dr. Gerald Phillips, who's on leave from
" Rice University, whererhé'sfa'b}ofeEQOr‘Of physics, é;ibngtimé head of
" the Bonner Laboratory there and a man who has at least a passing -
acquaihféﬁcé with the oil patch. o

The other parfici%éﬁt'is Dr. Richard Kropschoé} who is a
c;mmérce science fellﬁw; :He}é'Chiéf‘of the Cryogenié Teéﬁﬁologj
Section of the National Bureau of Standards at Bouldef;fCoidfaéd.

I gave these fﬁo'péoplé Qéry broad guidanée,'jﬁéi what 1'd
been told by Mr. Fri aﬁd';;ked‘cﬁém to come back and tell me what they
thought needed doing. |

This was their three months progress réport: they fdund
much they liked about ERDA. They had two principal observations -
relevant to this area I'm talking about.

One, they sensed théré was an unevenness in emphasis on
applied sciences.

Secondly, because of the unique organization of ERDA; the
vertical organization of ERDA, in which one assistant administrator is
given responsiblity for a specific technology they found Whatﬁfhey
thought was a neglect of crbsscutting technologies. Ones that weré of
interest to many peopléraéross'the agency;-and yet ddroﬁe adﬁiniétrator
felt his career rose or fell on their success. And théée had a
tendency to drop through the cracks. K

' That was their preliminary report to me. As I sgy,ifhéy
found much they liked; they found some things that concerned thém.
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"My ‘guidance to them at that time was to concentrate their

efforts on fossil ‘energy rather than the entire agency. For two

" people to try to do the entire agency,'of‘éourse; would be folly.

The reason we chose fossil energy was because the agency has given
such enormous--well,. the country for that matter--such enormously high

riority to coal, in the nation's future, and particularly, the
P y :

. critical shortage of liquid fuels that may occur. So fossil energy

was chosen because, in our opinion, it was a high priority topic,
particulérly‘the aspect of utilizing coal. And, again, I'm narrowing
down here--I've told you‘already‘wefre“néfrowiﬂg into one end of this
broad continuum what ERDA's responsible for in research. Reﬁémber;

ERDA's responsible for everything from basic research to commercializa-

tion. 1I've told you 'we're going to concentrate on one end of that

~gpectrum today. And I'm saying'we're going to concentate on fossil

energy and, specifically, we'll try to keep it highly focused on coal,
coal to liquids and coal to gas.

. " Now, I realize with an audience of this quality, I don't

want to focus you too narrowly. We appreciate your comments on any

subject, but the general purpose of this méetihg is to focus as narrowly

'ds possible on the topics I've mentioned.

Al right.  The two of them came back in the spring and re-

~ported the following: they had concern about the balance of the over-

< all fossil energy program. Particularly;”theylwefé”ébﬁcerﬁed about




a gap between the basic research program, which is .under my jurisdic-
tion,,and the applied science programs. Let me explain a little bit
abdut responsibilities in thevagency; . My organization ié reéponsible
for the basic research for the entire agency. In .other wofds; basic

research related to solar, fission, and fusion sources, and fossil

energy, the whole gamut.

I am not responsible fér the applied science.',The';pplied
science is left to each of the assistant administrators, angiit's his
,:decision on the emphasié he gives to the applied scieﬁce, thélyleads to
;hé goals that he has defined for his particular cut of tecﬁﬁology.

So they percnived what they thought to be a gap in between tﬂe basic
work and the applied science.

They also perceived what they thought ~and, again, f will put
this in qualitative term; because this is a supposition on their part,
but they at least expressed concern over what they perceived’to be a
lack of novel applied science directed toward concepts that would
appreciably lower the cost of converting coal to liquid and gas. I

guess kind of a slang way of saying that would be--well, maybe you'd

_want to call them high risk, high pay out approaches.

I don't know what you'd prefer to call it, but at least I'm
trying to put in words the opinions they gave to me. They réported
these opinions to me and of course, the first thing we did was talk: to

the people in fossil energy about this. And I want to emphasize this

again. This is not in any way an adversary hearing today in which we ) i

are saying one approach is right, and another one is not right.
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" . We have had the ‘total cooperation of the fossil"énétgy
5'«peoplefin'this_‘"Réther:thﬁn'anJadGeréary hearihg;“this is a construc-
‘tive session in which we hope to solici£4bp{nibns on how we can make
Our»pfégrams better. -

' Dr. Kropschot and Phillips reported their opinions to me.
We explained them to Dr. White, who is head of the fossil éﬁergy
proéram5 and I've been--by the way, let me digress'a‘ﬁinutejhefe--
while'ﬁe're‘waiting ~--three of the participants on this morning's
progrém are'up at .the Hill right now. Dr. White is one bfqthem, and
‘we're‘éoing-‘because he is so important to this program, we're going
to work“ﬁim in as he.COmeSEahd delay his part of the program. So our
: agenda‘this'mérﬁing'iS'apt”to be allittléféut’of order becausé there
are three absent participants; Chris ‘Knudsen, Dr: White, and Harry
Johnson. I think we have -a substitute for Harry Johnson because he is
. 80 early on»the?prdgrém}'bnt the other two, we'll try to ‘work around
thenm. R |
=A11~tight.i’We“iéldﬁdﬁr7bpinib§ ‘to Dr. White, ‘and ﬁhiél;

meeting resulted. It's an honest seeking of diversity of opinions

ST G p Lend

aand‘Viéépoints.“‘Wé,aék*yOurfhelp,7'7 S -
Now, ‘let me- tell you what it is ‘not. T have said fhis

‘twice, biit I want ‘to make'itfvery-éiedfi:thfiSVEOt(a review of the
*_entire*fossil'éhergy prograﬁl”’AS‘13Saiﬂ;fa giﬁub‘liké'this iS'gsing

to make their opinions felt on any subject they wish tbl"It's*;’




an open hearing. But weflljt;y to keep it away from specific discus-
sions of the technology, coﬁmgpqializétion, and’demonstfatipn program,
and the advanced technology. ;Thishis not meant to be a review. On
the other hand, in order for you to give us yoﬁr opihidn, you have to
understand the program. . So you're going to hear .a lot. this morning
gbout'the entire prograq,rmqte,gshpggkground,material,@so that- the-
format is_a presentation of the qusillenergy program. ,Thenj—ﬁfter
that, a‘rgpo;t’on;the research p;ogggﬁ, and ‘a time for a discussion
and criticism, N et LT R PR

Now, although I'm going to be on the standzthisﬁmggning, I
want to make one final comment and that is, from now on, I'm really a
participant in this; my program is as much under scrutiny as;.any other
program here today{ and I invitgzyourjcomments. I'm really more of a
Mr. Interlocutor than I am rpnning;this thing from now on.

I'd like to, before I go any further,. introduce Dr. Phillips
and Dr. Kropschot, who_have been responsible for this review. They're
sitting in the front row here. Dr. Phillips is in the brown suit, and
Dr. Kropschot in the blue.

Our first speaker then on this morning's session will be a
pinch hitter for Harry Johnson, of ERDA's Planning Office. Let me
expiain a little bit about what Harry does. Harry is a planner, the
one who outlines the missions, the programs, and advises on the budget
for the agenpy's energy prbg;ams. His place @s;being taken by Bruce

Robinson, who will give you the first ﬁresentation of the morning.
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DR. HILL: Dr. ‘Kane?

‘DR.VKANE:.“Yes.

DR. HILL:. While he is setting up, would you describe for
us thé—functiqhs that NSF kANﬁ; and NSF used to carry that are no
longer carried by them and must be by ERDA?

DR. KANE: >1 don't believe I can really do that. I'm not

well enicugh acquainted.
S Bruée, do you know aﬁy of those'fuctions that were trans-
ferred in from NSF or terminated over in NSF and RANN, ﬁhiéh have
Beenﬁpicked up ky ERDA?
DR. ROBINSON: The programs that come to mind are solar,
geothermal, biomass. . |
DR. HILL: There was & lot of coal research.
DR. KANE: -- there was a lot of coal. Alex Mills then
could perhaps address that one. k
DR. MILLS: We had 23 projects from RANN, which were trans-
ferred to‘ERbAe I1'd like to‘éay, invgli frankness, they were tréns-
ferred with no moneﬁ; no personnel, and they are now:cdhing(in for
renewal, ° |
CDR..HILL:_ §o it;is:eipected thét:your'éhbp will éick:up
evgiytpigg;NSFiwas doing?'..;.‘ ' |
¢ DR. MILLS: Coalj right.'
DR. ROBINSON:V’Well, my task, as I understand iﬁ‘thié

morning, is to give you a brief overview of ERDA's programs and budget,
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to give you some context for the more focused discuésibﬂiyou are
going to have during the course of the day. So what I{iiéend to do is
give you a very abbreviated;indi¢af10n of how ERDA's pfdgrams are
consistent with a stratégy'whzchrdériQeéllagicélly‘ffaﬁ ESHSidé;afion of
national energy probleﬁs}'”iﬁ the course of that, to hit on some of the
highlights of:the programs; and then to*giﬁe &ou:a quiék'overview of
ERDA and the ERDA budget that was submitted to the Conérééérfecéatiy E
for fiscal year 1978. R
I might say that a more detailed discussion of the kind of
topics I will bg covering and related topics will be iﬁclddéd:iﬁbtﬁe %
ERDA Annual Plan, which is ‘due to come out in about fworééeks and will
be available from the Technical Information Service in Dak Ridgé;at
that time.
Can I have the first slide, please.
(Slide 1)
- Of course, the major component of the national energy'problem
is the fact that our entire economic infrastructure is depéndent on

0il and gas. As this slide indicates, about 75 percent dfifhézébnéump-

tion in 1976 was in oil and natural gas.

" As you know, and as we'll see in a éubsequént é1ide these
are our least plentiful resources, and our fix ‘to déte:ﬁasﬁbééﬁ;impbrt-
ing. As indicated, in 1976, wé imported sbmefhing like 40 percent

of our oil.
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Our domesticrrééggrgés'simpiy cannot Suppqr§rtﬁefkind>of
7groduction required fo mee;,ouf,demands, and we caﬁnctrd;pénd 6n the
tempofary import fi# beé?&ééjthere is a similar worldwidé pil problem
not ‘too far down the ro#d.},’ | N

Can I see tﬁerﬁeié Vugréph.

(slide 2) T |

This slide projects a cumulative consumption wbrld&ide. The
| upper band indicates estimates of world oil resources.  Iﬁe1§e11ow
bar is the halfway mark; a typical bell-shaped productioﬁ,curve. You
begin to level off productiénrat the halfway mark. As.you can see, if
the world continues this present 8 percent growth, produgtion will be
leveling off in the late 1990s. Even if there is no growth at all, we
will reach the leveling off point very early in the next cedtury. So
the import fix, even if we are willing to ignore problems of national
security and balance of payments, is at best a temporary fix.

_The next slide, please.

(Slide 3) |

This is the result of a recent CIA report where they have
projected that the proBiem we are projectiﬁg in the '90$'§oﬁld
actually occur in the '80#. There is some disagreemenﬁ a; térgxactly
when it will occur, but there's no doubt that imports, at'best,7are a
temporary fix.

Could I have the next slide.

(:T.

(Slide 4)
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