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PREFACE 

On June 28 and 29, 
the United States E 
held a public meet1 
programs having imp 
The goal of the meeting was to , so l i c i t  public i n p u t  t o  aid the 
Agency i n  long-range planning.’ The meeting consisted of two parts: 

0 presentations of the various research programs by 

0 four discussion groups intent on obtaining feedback 

ERDA personnel ; and , 

relative t o  the material presented. 

The MITRE Corporation/METREK Division (under Contract No. EX-77-C- 
01-61 10) provided analytical, evaluative resources and prepared 
materials for presentation a t  this meeting. They also provided 
timely assessment of responses from the pub1 i c  meeting partici- 
pants.  

The proceedings of the presentations by ERDA personnel are contained 
i n  this one volume. 
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THE MITRE CORPORATION/ 
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vened pursuant t o  
I l i p s ,  chairmen, 

The meeting i n  the above 
not ice ,"  a t  8:30.AM., -Messrs,. 
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PROCEEDINGS 
: *  

name is  Jim Kane, oing t o  c h a i r  t h i s  

The meeting i s  an open publ ic  hear ing,  and we are going t o  

I ' l l  ask each 

yours elves before 

have quest ion and-answ 
4 

t o  ohe of the  microphones and i d e n t i  

you ask your questions.  

e n t i r e  proceedings are being' taped. You should know 

t h a t  ahead of 

come in t roduct ion  

speaker here  t h i s  requested r a t h e r  

n t h e  H i l l  s i nce  7:OO 

p r i v a t e l y  t h a t  it was a 

i n i s t r a t o r  of ERDA, 

> " 

1 
W 



F i r s t  of a l l ,  l e t  me j u s t  thank you a l l  f o r  coming. This 

pro jec t  t h a t  w e  are embarked on i s  t e r r i b l y  important t o  us,  and @e 

can use a l l  t he  he lp  we can g e t ,  both from ins ide  a 

agency . 
I might give you a l i t t l e  

t h a t  although ERDA ma 

such as whether or not t o  bui ld  high Btu gas p l an t s  

r eac to r s  it a l s o  has bas ic  research r e s p o n s i b i l i t y  i n  energy. 

t he  bas ic  research r e spons ib i l i t y  fo r  a l l  energy sources rests here. 

der  ” 

Indeed, 

We inhe r i t ed  a s u b s t a n t i a l  bas i c  research program from t h e  

cons t i tuent  agencies,  bu t  pr imari ly  from t h e  Atomic Energy CommisGion. 

Our people have worked over the  las t  two years  t o  reshape t h  

i n  a way t h a t  provides the  fundamental science underpinnings of our 

e n t i r e  range of pro jec ts .  

A l i t t l e  over a year  ago, w e  set f o r t h  a series of 

goals  for t he  agency. 

One of those was t o  make sure  t h a t  our bas ic  energy sciences 

program w a s  i n  f a c t ,  a sound one. 

Jim Kane runs,  which conducts much of. t h a t  operat ion and has t h a t  

t i t l e ,  bu t  a l s o  i n  t h e  supporting research funct ions 

our o ther  program o f f i c e s ,  a l l  of whom v i r t u a l l y  have some 

Not only i n  t h e  organizat ion t h a t  

research r e s p o n s i b i l i t i e s  and sponsor research i n  those areas. 

J i m  approached t h i s  very d i f f i c u l t  problem of shap 

bas i c  research program i n ,  I think,  a very good way and set u 

2 



6d 
projec t  with a coupleio i s t inguished  peop om outs ide  the  agency 

t o  spend a year  with us  and he lp  us understand how we could do 

be t te r .  They have i n  f ac  

One of t h e , r e s u l t s  of t h a t  p r  o i n t  out  t h a t  

products,  and one f o s s i l  energy research was one of our most 

i n  which the  fundamenta 

t h a t  we ought t o  be running--some c l a r i f i c a t i o n .  * -  

esearch base requires-in a kind of program 

It’s important 

becauee, you know a t  Seasttas w e l l ,  as, I 

t e r r i b l y  important. to t h e , J n i t e d  S ta t e s  

t h e  research base f o r , t h a t  program was 

er to. t h e  agency.> A s ign  

from t h e  Department of I 

The confluence those. two -0pservation 

need <to do t h e  be6 

energy research base. r ” .  

We thought one ,good way *to ge t  

t h a t  needs t o  be d ind of role a federa 

play was t o  b r h g  , i n  a publ ic  meeting, a 

is  morning; then t u r n  around 

ose of .you who have c 

re doing this for  

W 3 



together  our research program 

it ,  too. 

bu t  w e  hope you f ind  some i n t e r e s t  i n  

,_ 

Unfortunately, I have t o  back t o  t h e  H i l l ,  bu t  again 

thank you, and I hope you have a ' success fu l  meeting. 

(Applause. 1 

DR. W E :  
r !  ' 

We are going to  t o keep t h i s  on schedule,  so we have 'a  
_ ,  

couple of people with a clock down here t o  keep us  a l l  on t i m e .  

I ' m  going t o  repea t  a l o t  of t he  things Bob said.  He took a 

lo t  of my opening t a l k ,  b u t  I th ink  it 's probably important that  I 

repea t  some of the  things he s a i d  because i n  my few minutes of opening 

here ,  I would l i k e  t o  t e l l  you, again,  why you're here  prec ise ly ;  and 

what t h i s  meeting is  expected t o  cover and what, by implicat ion,  it is  

not expected t o  cover. So, some of this w i l l  be r e p e t i t i v e  of what 

Bob j u s t  s a i d ,  bu t  I think i t ' s  worth it t h a t  I go over it again. 

This is a mandate given t o  m e  by the  Administrator of ERDA 

t o  assess the--1 w i l l  have t o  be ca re fu l  t o  expla in  some of these  

words--the q u a l i t y  of the  Basic Energy Sciences Program. And now I 

have t o  expla in  very c a r e f u l l y  what I mean by "quality" and "Basic' 

Energy Sciences Program," because t h a t ' s  r e a l l y  why we're here 

Subsequent discussions with'Mr. F r i  and Dr .  Seamans, when h e  

was here ,  defined t h i s  i n  the  following way. 

I mean t h e  bas ic  re levant  sciences,  t he  appl ied sciences,  and t h e  kind 

of broadly appl icable  generic  sciences t h a t  p e r t a i n  t o  energy technolo- 

By "basic  energy sciences," 

g ies .  
4 



Today w e  are g t o  l i m i t  t h i s  t o  f o s s i l  energy but  t he  

So i t ' s  

Li 

c h a r t e r  they gave me  wasn't l imited t o  j u s t  f o s s i l  energy. 

i c  work, t he  appl ied science work and the  broadly re levant  

i s  not s p e c i f i c  t o  one p a r t i c u l a r  technology. generic  type work, wh 

e what D r .  Seamans and M r .  F r i  meant by 

ey d idn ' t  mean by "adequacy," t h e  usual  idea;  Is t h i s  

e of work o f ' h i  

, from t h e  view cy; Was the  research 

across  the  agency i by d i f f e r e n t  
< 

players  sometimes. Were these*p  king t o  each o ther?  Was the  

research program balanced? 

again today. 

This i s  a quest ion you w i l l  hear  again and 

A r e  there  p a r t s  t h a t ,  i n  Do w e  have a balanced program? 

your opinion, are receiving f a r  less emphasis than they should? A r e  

we doing too  many things i n  one area and not  enough i n  o thers?  

program rehens ive? Are ng g rea t  oppor tuni t ies  f o r  

research? That 's  r e a l l y  what they meant by ''adequacy." 

th ing  I'll ask y 

Is the  

So t h a t ' s  the  

, t h e  comprehen- 

t i ons  on 

would be an 

our own people, and our  own resources. To ask  an organizat ion t o  look 

a t  i t s e l f  c r i t i c a l l y  i s  kind of a r i s k  6s. So I thought it 

bes t  t o  use  ou t s ide r s ,  who M r .  F r i  t o ld  you about. They're not 
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full-t ime ERDA employees, and they are t h e  two gent1 

more of during t h i s  meeting, 

Rice University,  where he's a professor  of physics,  ngtime head of 

Bonner Laboratory there  and a man who has a t  l e  

ce with the  o i l  patch. 

The o ther  p a r t i c i p a  i s  Dr. Richard Kropschot, who i s  a 

commerce science fellow. 

Sect ion of t he  National Bureau of Standards a t  Boulder, 

He's Chief of the  Cryogenic Technology 

'I gave these  two people very broad guidance, j 

been t o l d  by Mr. F r i  and asked them t o  come back and te l  

thought 'needed doing . 
This was t h e i r  th ree  months progress repor t :  they found 

much they l i ked  about ERDA. 

re levant  t o  t h i s  a rea  I ' m  t a lk ing  about. 

They had two p r inc ipa l  observations 

One, they sensed there  was an unevenness i n  emphasis on 

appl ied sciences.  

Secondly, because of the  unique organizat ion of ERDA, t he  

v e r t i c a l  organizat ion of ERDA, i n  which one a s s i s t a n t  adminis t ra tor  i s  

given respons ib l i ty  f o r  a s p e c i f i c  technology they found what they 

thought was a neglect  of c rosscut t ing  technologies.  

i n t e r e s t  t o  many people across  the  agency, and y e t  no one 

f e l t  h i s  career  rose  or f e l l  on t h e i r  success. And these  had a 

tendency t o  drop through t h e  c racks  . 

Ones t h a t  were of 

That was t h e i r  preliminary repor t  t o  me. As  I say, they 

found much they l iked;  they found some things t h a t  concerned them. 
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My guidance t o  them a t  t h a t  time w a s  t o  concentrate  t h e i r  

e f f o r t s  on f o s s i l  energy r a t h e r  than the  e n t i r e  agency. 

people t o  t r y  t o  do t h e  e n t i r e  agency, of course,  would be fo l ly .  

The reason we  chose f o s s i l  energy was because the  agency has  given 

such enormous--well, the  country fo r  t h a t  matter-such enormously high 

p r i o r i t y  t o  coa l ,  i n  t he  na t ion ' s  fu tu re ,  and p a r t i c u l a r l y ,  the  

c r i t i c a l  shortage of l i qu id  f u e l s  t h a t  may occur. 

was chosen because, i n  our opinion, i t  was a high p r i o r i t y  top ic ,  

For two 

So f o s s i l  energy 

p a r t i c u l a r l y  the  aspect  of u t i l i z i n g  coal.  And, again,  I ' m  narrowing 

down here--I've t o l d  you already we're narrowing i n t o  one end of t h i s  

broad continuum what ERDA's respsns ib le  f o r  i n  research. 

ERDA's responsible  f o r  everything from bas i c  research t o  commercializa- 

t ion .  

Remember, 

I 've  to ld  you we're going t o  concentrate  on one end of t h a t  

'.spectrum today. 

energy and, s p e c i f i c a l l y ,  w e ' l l  t r y  t o  keep 

coa l  t o  l i qu ids  and coa l  t o  gas. 

Now, I r e a l i z e  with an 

And I ' m  saying'we're going t o  concentate on f o s s i l  

ighly focused on coa l ,  

dierrce of this '  qua l i t y ,  I don ' t  

want t o  'focus you too  narrowly. 

subjec t  , but  t he  general  -purpose of 

cormjaents on any 

i s  t o  focus as iarrowly 

s poss ib le  on the  top ics  I 've  mentioned. 

A l l  r i g h t .  The two of them came back i n  the  spr ing  and re- 

ported t h e  following: they had concern of t he  over- 

a l l  f o s s i l  energy rogram. P a r t i c u l a r  y were concerned about 
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a gap between the  bas ic  research program, which is  under my ju r i sd i c -  

t i o n ,  and the  applied science programs. 

about r e s p o n s i b i l i t i e s  i n  the  agency. 

f o r  the  bas ic  research f o r  t he  e n t i r e  agency. 

L e t  m e  explain a l i t t l e  b i t  

My organizat ion i s  responsible  

In  o the r  words, bas i c  

research r e l a t ed  t o  s o l a r ,  f i s s i o n ,  and fusion sources,  and f o s s i l  

energy, t he  whole gamut. 

I am not  responsible  f o r  the  applied science.  Th 

science is  l e f t  t o  each of the  a s s i s t a n t  adminis t ra tors ,  an 
1 f  

ec i s ion  on the  emphasis he gives  t o  the  appl ied science,  t h a t  leads to  

the  goals t h a t  he has defined f o r  h i s  p a r t i c u l a r  c u t  of technology. 

So they percctved what they thought t o  be a gap i n  between the  bas ic  

work and the  appl ied science.  

They a l s o  perceived what they thought and, again,  I w i l l  put 

t h i s  i n  q u a l i t a t i v e  terms because t h i s  i s  a supposi t ion on t h e i r  p a r t ,  

bu t  they a t  l e a s t  expressed concern over what they perceived t o  be a 

lack of novel applied science d i r ec t ed  toward concepts t h a t  would 

appreciably lower the  cos t  of converting coa l  t o  l i qu id  and gas. I 

guess kind of a s lang  way of saying t h a t  would be--well, maybe you'd 

want t o  c a l l  them high r i s k ,  high pay out  approaches. 

I don't  know what you'd p re fe r  t o  c a l l  it, but  a t  least I ' m  

t ry ing  t o  put i n  words the  opinions they gave t o  me. They reported 

these  opinions t o  me and of course,  the  f i r s t  thing w e  did was t a l k  t o  

the  people i n  f o s s i l  energy about t h i s .  And I want to emphasize t h i s  

again. This i s  not i n  any way an adversary hear ing today i n  which we 

are saying one approach is r i g h t ,  and another one i s  not  r i gh t .  
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~ We have had t h e  t o t a l  cooperation 'of the  f o s s i l  energy 

people i n  t h i s .  Rather than an adversary hear ing,  t h i s  i s  a construc- 

' t i v e  sess ion  i n  which we hope t o  s o l i c i t  opinions on how we can make 

our programs be t t e r .  

D r .  Kropschot and P h i l l i p s  reported t h e i r  opinions t o  me. 

We explained them t o  D r .  White, who i s  head of t he  f o s s i l  energy 

program, and I 've  been--by the  way, l e t  me d ig re s s  nute  here-- 

while we're wai t ing --three of 'the pa r t i c ipan t s  on t h i s  morning's 

program are up a t  .the H i l l  r i g h t  now. D r .  White i s  one of them, and 

we're going--because he is so important t o  t h i s  program, we're going 

t o  work him i n  as he comes and delay h i s  p a r t  of the  program. 

agenda t h i s  morning i s  ap t  t o  be a l i t t l e  

are th reesabsen t  par t iccpants ;  Chri 

Johnson. I think w e  have a s u b s t i t u t e  f o r  Harry Johnson because he is  

So our 

t 

. so e a r l y  on t h e  program, but  the  0th w e ' l l  t r y  t o  work around 

7 1  them. 

A l l  r i g h t .  We 'told 'our  'opinion t o  Dr .  +White, 'and this 

meeting resu l ted .  

and viewpoints 

I t ' s  an honest seeking of d i v e r s i t y  

We ask your help. 

Now, let  me tell you what i 

e n t i r e .  f o s s i l  energy program 

t o  make t h e i r  opinions' f e l t  subjec t  they' wish to. I t 's  

I 

9 '  
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an open hearing. 

s ions  of the  technology, commerci l i z a t i o n ,  andq demonstration program, 

But w e ' l l  t r y  t o  keep it away from s p e c i f i c  discus- 

e advanced technology .This  i s  not meant t o  be a review. On 

the  o ther  hand, i n  order  f o r  you t o  give us your opinion, you have t o  

understand the  program. o you're going t o  hear  a l o t  t h i s  morning 

about t he  e n t i r e  program, more as kground material, so t h a t  t he -  

format is a presenta t ion  of the  f o s s i l  energy program. Thenz a f t e r  

t h a t ,  a repor t  on the  research program, and a t i m e  f o r  a discussion 

and c r i t i c i sm.  

Now, although I ' m  going t o  be on the  s tand this ,morning,  I 

want t o  make one f i n a l  comment and t h a t  i s ,  from now on, I ' m  r e a l l y  a 

par t i c ipan t  i n  t h i s ;  my program i s  as much under s c r u t i  

program here  today, and I i n v i t e  your comments. I ' m  r e a l l y  more of a 

M r .  I n t e r locu to r  than I am running t h i s  thing from now on. 

I ' d  l i k e  t o ,  before I go any fu r the r ,  introduce Dr.. P h i l l i p s  

They're 

D r .  P h i l l i p s  i s  i n  the  brown s u i t ,  and 

and D r .  Kropschot, who have been responsible  for t h i s  review. 

s i t t i n g  i n  the  f ron t  row here. 

D r .  Kropschot i n  the  blue. 

Our f i r s t  speaker then on t h i s  morning's sess ion  w i l l  be a 

pinch h i t t e r  f o r  Harry Johnson, of ERDA's Planning Office.  

expla in  a l i t t l e  b i t  about what Harry does. 

L e t  me 

Harry is a planner,  the  

one who ou t l ines  the  missions,  the  programs, and advises  on t h e  budget 

f o r  t he  agency's energy programs. H i s  p lace i s  being taken by Bruce 

Robinson,, who w i l l  g ive you the  f i r s t  p resenta t ion  of t h e  morning. 
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DR. HILL: D r .  Kane? 

DR. KANE: Yes. 

DR. HILL: While he i s  s e t t i n g  up, would you descr ibe f o r  

funct ions t h a t  NSF RA", andnSF used t o  ca r ry  t h a t  are no 

longe'r c a r r i e d  by them and must be by ERDA? 

< DR. KANE: I don ' t  bel ieve I can r e a l l y  do tha t .  I ' m  not 

wel l  endugh acquainted. 

:, - Bruce, do you know any of those fuc t ions  t h a t  were trans- 

f e r r ed  i n  from NSF o r  terminated over i n  NSF and RA", which have 

been picked up by ERDA? 

DR. ROBINSON: The programs t h a t  come t o  mind are s o l a r ,  

geothermal, biomass . 
DR. HILL: There w a s  

DR. W E :  -- t he re  was a l o t  of coal.  Alex Mills then 

could perhaps address t h a t  one. 

DR. MILLS: . ' 

f e r r ed  t o  ERDA. 

f e r r ed  with no money, no  personnel, and they are now-coming i n  f o r  

We had 23 pro jec t s  from RA", which were t rans-  

I ' d  l i k e  t o  say, i n  a l l  frankness,  they were trans- 

renewal 

o it  i s  expected tha t  your shop w i l l  pick up 

ing NSF was doing? 

DR. MILLS: Coal; r i gh t .  

DR. ROBINSON: Well, my task ,  as I understand i t  t h i s  

morning, i s  t o  give you a b r i e f  overview of ERDA's programs and budget, 

11 



t o  give you some context f o r  the  more focus 

going t o  have during the  course of the day. 

give you a very abbreviated ind ica t ion  of how ERDA's programs are 

cons is ten t  with a s t r a t e g y  which der ives  l o g i c a l l y  f 

na t iona l  energy problems.- 

discussion you are 

So wh tend t o  do i s  

the  course of t h a t ,  t o  h i t  

h ighl ights  of the  programs nd then t o  give you a quick overview of 

ERDA and the ERDA budget t h a t  was submitted t o  the  Congress r ecen t ly  

f o r  f i s c a l  year 1978. 

I might say t h a t  a more de t a i l ed  discussion of the kind of 

top ics  I w i l l  be covering and r e l a t e d  top ics  w i l l  be i n c l  

ERDA Annual Plan, which is  due t o  come out i n  about two weeks and w i l l  

be ava i l ab le  from the  Technical Information Service i n  Oak Ridge a t  

t h a t  t i m e .  

Can I have the  f i r s t  s l i d e ,  please.  

(S l ide  1 )  

Of course,  the  major component of the  na t iona l  energy problem 

i s  the  f a c t  t h a t  our e n t i r e  economic i n f r a s t r u c t u r e  i s  dependent on 

o i l  and gas. 

t i o n  i n  1976 was i n  o i l  and na tu ra l  gas. 

A s  t h i s  s l i d e  ind ica t e s ,  about 75 percent  of the  consump- 

A s  you know, and as w e ' l l  see i n  a subsequent s l i d e  these 

are our l e a s t  p l e n t i f u l  resources ,  and our f i x  ' to  da t e  

ing. 

of our oi l .  

impor t- 

A s  indicated,  i n  1976, we imported something l i k e  40 percent 

.- 
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Our domestic r 

production required to 

temporary import fix be 

cannot support the kind of 

and we cannot depend on the 

similar worldwide oil problem 

t too far down the road 

Can I see the 

(Slide 2)  

vugraph . 

This slide projects a cumulative consumption worldwide. The 

upper band indicates estimates of world oil resources. 

bar is the halfway mark; a typical bell-shaped production curve. 

begin to level off production at the halfway mark. 

the world continues this present 8 percent growth, production will be 

leveling off in the late 1990s. 

will reach the leveling off point very early in the next century. 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 yellow 

You 

As you can see, if 

Even if there is no growth at all, we 

The next slide, please. 

(Slide 3)  

This is the result of a recent CIA report where they have 

we are projecting in the ' 9 0 s  would projected that the prob 

actually occur in the '80s. There is some disagreement as to exactly 

when it will occur, but there's no doubt that imports, at best, are a 

temporary fix. 

Could I have the next slide. 

(Slide 4) 

i 
L 
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