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ABSTRACT 

This report covers a study by Battelle's Columbus Laboratories to 
identif 7 viewpoints representative of various interest groups on 
alternative uses of coal and coal-derived fuels. The study was con- 
ducted for the ERDA Fossil Energy Department to provide background 
inputs to the R&D plannin 8 proces:~. A series of nine structured work- 
shops was conducted w~th participation by selected repr~-sentatlves of 
the various interest groups. 

Participants in the individual workshops included representatives of 
industrial and utility companles~ state and federal governments, and 
public interest groups. Viewpoints were recorded on (i) the relative 
importance of five specific evaluation criteria, (2) the evaluation of 
seven fuel categories asalnst the criteria, (3) a forecast of future 
fuel utilization by categories, and (4) suggested R&D emphasis for the 
fuel categories. 

The Volume i report is a summary and appraisal of workshop results. 
This Appendix Volume (Volume II) contains appendices with more detailed 
records from the workshops. 



TABLE OF CONTENTS 

Page 

APPENDIX A. 

APPENDIX B. 

APPENDIX C. 

APPENDIX D. 

APPENDIX E. 

MATERIALS PROVIDED TO PA~R~ICIPANTS BEFORE 
AND DUEING WORKSHOPS .................................. A-i 

KEY COMMENTS BY PAETICTP~NTS .......................... B-i 

PRINCIPAL EECOEDS FROM EACH WORKSHOP .................. C-i 

Coal Industry Group .............................. C-i 
Oil and Chemical Induszry Group .................. C-13 
Gas Industry Group ............................... C-21 
Electric Power Industry Group .................... C-29 
Industrial Fuel Users Group ...................... C-37 
Public Interest Group ............................ C-45 
State Governments Group .......................... C-53 
Federal Government AEencles Group ................ C-61 
Composite Group .................................. C-69 

ADDITIONAL SUMMARIES OF RESULTS ACROSS GROUPS ......... D-i 

STATISTICAL ANALYSES OF RESULTS ....................... E-i 

i i i  



A-i 

APPENI~IX A 

MATERIALS PROVIDED TO PARTICIPANTS 
BEFORE AND DURING WORKSHOPS 

The £ o l l o v i n g  forms and background documents a r e  i n c l u d e d  here  

f o r  r e f e r e n c e s  pu rposes :  

1.  Sample cover  l e t t e r  c o ~ i r m i n g  i n d i v i d u a l  
i n v i t a t i o n s  

2.  Kit of  advance materials mai led  to partlcipants 

3. Survey forms used d u r i n g  workshops 

a. Predicted Utilization of Coal 
and C o a l - D e r i v e d  Fue l s  

b .  Priorities for E6D Emphasis 

c. Evaluation and Feedback. 
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July 8, 1975 

~.TING ON R~D PRIORITIES FOR COAL AND COAL-DERIVED FUELS 

Oil and Chemical Industry, -- July 15 

This is to confirm our telephone conversation regarding our plans for ~,~ 
informal meeting of representatives of the oll and chemical industries to 
discuss RgDpriorities for coal and coal-derived fuels. We hope you or a 
company representative will be able to participate in the meeting to be 
held on July 15 at Battelle Columbus, 

This is one in a series of meetings being organized as part of a study 
that Battelle is conducting for the Fossil Energy Division of the Energy 
Research and Development Administration (ERDA) to identify viewpoints of 
different indust~--y sectors as inputs to the ERDA planning, process. 

Meetin~ and Hotel AKrangements 

We have reserved rooms for you and the other seven participants at the 
~L~Iton Tmns 3110 O!entangy River Roads Columbus, Ohio~ for arrival on 
zhe night of July 14. They are prepaid and will be held for late arrlval 
if necessary. We will pick you up at the hilton at 8:00 a.m. on July 15, 
The meeting will last from 8:30 a.m. to 4:30 p.m., so =hat departure 
flights any time after 5:45 p.m. are compatible with this timing. 

Scope and Objectives of the Meetings 

MeetinBs are planned to include the following groups: 

Electric power generation 
Gas industry 
O11 and chemical industries 
Coal industry 
Industrial fuel users 
Federal government 
State government 
~ubllc interest 
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Tmese meetings are being held to synthesize profiles of priority views 
representative of the ~arious groups. The focus of the meetings will 
be on welghting of priority criteria for broad classes of coal and coal- 
derived end products; it will not be necessary to consider priorities 
between comp~ting processes within an end-product category. Using a 
modifie d "Delphi" =echnique. we will seek participants' assessments 
early in the meeting~ plus subsequent consideration of =hese evalua- 
¢ions la~er in the meeting based on further discussion. 

AnonTmity of Views 

So that all can participate in the discussions with full objectivity, 
~ames of individual participants will not be mentioned in the reporting 
procedure. ERDA s=aff will not be present. Views will not be identified 
by individual, except where specifiu permission is granted. 

,Back~,rotmd Materials 

Some brief background materials on the meeting structure and definitions 
are attached. Since we will be recording preliminary views early in the 
neetlng~ it will be helpful if you will review this material, but no 
extensive preparat~on~-lll he necessary. 

We hope you will lind it possible to participate in the meeting personally. 
However, if you cannot attend, please call me or Shirley Haynes on Exten- 
slon 3168 to let us know who will be representing your company. 

S£ncerely~ 

Dav£d W. Loc~li~ 
Program Manager 
Combustion and Energy 

Utilization Research 

]7~L: sh 

Attac~ments~ A, B> a~d ~. 
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Advance Material 

BACKGROUND MATERIALS 

Attachments to Letter of Invitation 

A. Definition of Fuel Categories for Coal and Coal-Derived Fuels 

This will provide the basis for fuel definitions that 
will be used in the discussion. 

B. Criteria for Evaluatln~ the Fuel Categories~ plus Ratin~ Sheets 

This defines a set of criteria by which the various 
fuel catesories can be evaluated. 

We will be usin E these rating sheets early in the 
meeting. They are provided now so that you can 
become familiar with the tasks to be performed at 
the mee~Ing and, possibly, discuss refines with 
others in your orEanlzanlon in ad~nce~ As me~n- 
tioned in our letter, these inputs will be treated 
anonymously. 

C° Format for the Discussion Meetin~ 

This additional information on the agenda and details 
of the meeting plan will acquaint you with the meeting 
structure. 
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DEFINITIONS OF FUEL CATEGORIES 

for 

COAL AND COAL-DERYVED FUELS 

Tae f o l l o w i n g  d e f i n i t i o n s  a r e  p r o p o s e d  f o r  the  c a t e g o r i e s  o f  

c o a l  and c o a l - ~ e r l v e d  f u e l s  to  be used  i n  p r i o r i t y  e v a l u a t i o n s :  

1.  Coal  As Mined, D i r e c t  F i r e d ,  Uncons t r a ined  by 
SO 2 Emiss ion  R e g u l a t i o n s  

2. Low-Sulfur Coal, Direct Fired Specifically to 
Meet SO 2 Emission Regulations 

3. Coal As Mined, Direct Fired with SO 2 Control 
Equipment 

4. Chemica l ly  Cleaned Coal 

5. S y n t h e t i c  L iqu ids  

6. Low-Btu or Intermediate-Btu Gas 

7. Pipeline-Quality Gas 

A d d i t i o n a l  e x p l a n a t i o n  of  t h e s e  c a t e g o r i e s  f o l l o w s :  

. Coal As Mined_~ Direct Fired~ Unconstrained S Emission Re lations 

This category includes coal, as mined, that is to be direct 

fired in equipment where SO 2 regulations are non-ex/stent~ waived, 

or will permit operation without measures for SO 2 control. Included 

in this category is coal of any sulfur level, as mined, even though 

It may be crushed, washed, or screened. Particulate control equip- 

ment may or umy not be involved, depending on the size and nature of 

the installation. 

For example, this category u~y apply where S~ emission levels 

of small equipment or older installations are not covered in federal 

or local regulations. (The federal new source performance standard 

at present applies only ~o emission limits of certain types of large 

new or modified installations.) 
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R6D i n  t h i s  c a t e g o r y  would  i n c l u d e  t h a t  d i r e c t e d  t o  i n c r e a s i n g  

the acceptability and extent of dlrect firing of coal wlthout S~ 

emlssion control equipment. For example, R~D could he dlre~ted to 

economic and convenience factors, ~s wall as to minimizing emissions 

of pJllutants other than SO 2 (like N0 x and fine particulates). 

Low-Sulfur Coal, Direct Sired Specifically to Meet SO 2 ~nis.s.lon Resulations 

This category applies where coal, to be direct fired, is chosen 

(on the basls of its sulfur content) specifically for the purpose of 

meeting SO 2 emission resulatlons or regulated limits of fuel sulfur 

contenn. ~t includes coal that is sufficiently low in sulfur, 

as fLTed, to meet applicable regulations -- -whether By ~Its natural 

sulfur content or with the aid of mechanical preparation and washing. 

For example, coal havlnE sulfur content of less than 0.75 percent 

meets the presenz federal new source performance standard. Howe-,er, 

lower sulfur content may be required co mean sume local regulations. 

Coal As Mined I Direct Fired ~ith SO~ Control Equipment 

This category applies to coal of any sulfur level, as mined, 

where this coal is to be direct fired in installations w~_th S02 control 

equ/pment ~co meet regulations. This covers installations where SO 2 

control is achieved either by (i) snack-gas treatment for downstream 

S02 control or (2) chemlca?.ly active fluidlzed-bed combustion. 

R&D in this category would include Chat directed to increasing the 

acceptance and use of stack-gas treatment for conventionally fired 

solid coal or, alternatively, of chemically active fluldlzed-bed 

combustion systems or o~her systems where SO 2 control is combined 

with the combustion process. 

Chemical17 Cleaned Coal 

This category comprises solid coal that has been chemically 

treated to reduce sulfur content such that no other SO 2 control is 

needed. Ash may also be reduced, bun particulate controls may still 
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be needed in some i n s t a l l a t i o n s .  Examples a r e  s o l v e n t - r e f i n e d  coa l  

or  o t h e r  c h e m i c a l l y  d e s u l f u r i z e d  coa l  t h a t  i s  f i r e d  c o n v e n t i o n a l l y  

as s o l i d  fuel. 

E&D in this c a t e g o r y  would be t h a t  directed t o  chemical pro- 

cessing for fuel sulfur removal and to  utilization techniques t h a t  

w i l l  i n c r e a s e  t he  accep t ance  and use  of  t he se  c h e m i c a l l y  c l e aned  

f u e l s .  

5 .  S y n t h e t i c  L iqu id s  

Fue l s  from coa l  l i q u e f a c t i o n  p r o c e s s e s  comprise  t h i s  c a t e g o r y ,  

a l o n e  wi th  i n t e r m e d i a t e  l i q u i d  p roduc t s  t h a t  can be used as  f eed-  

s t ocks  fo r  f u r t h e r  r e f i n i n g  to  f i n i s h e d  f u e l s  or  t o  chemica l s .  S u l f u r  

l e v e l s  of  such f i n i s h e d  f u e l s  a r e  expec ted  to  be low enough t h a t  S0 2 

c o n t r o l s  a r e  not r e q u i r e d .  

A wide range of  l i q u i d  s y n t h e t i c  f u e l s  a r e  i n c l u d e d ,  f o r  example: 

- • heavy b o i l e r  f u e l s  
( f i r e d  as  a l i q u i d )  

a "turbine-clean" fuels 
( 1 ~  i n  m e t a l s  and p a r t i c u l a t e s )  

a lisht heati~ fuels or diesel fuels 

• spark-iEnltlon-enEine fuels. 

R&D in this cateKory would be that directed to (I) liquefaction 

processes to produce synthetic liquid feedstocks and fuels as primary 

products, and (2) identifying and solvInE problems in utilizing these 

f u e l s  to broaden  t h e i r  a c c e p t a n c e  and u s e .  

6 .  Low-Bin or lntermedlate-Btu Gas 

This ca teEory  covers fuel from coal gasification at the site 

of utilization (or piped for relatively short distances to the point 

of utilization, as in central supply for industrial parks). The energy 

value of this fuel Eas is less than for natural gas. 
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TWo basic types of gasification processes are under current 

investigation and are classified bv:~the energy level of the fuel gas 

they produce: 

i Low-Btu gas (*,150 Btu/cu ft for air-blown gasifiers) 

• Intermediate-Bin gas (~300 Btu/cu ft for oxygen- 
blown gas£fier s) 

Generally sulfur and particulate are to be removed from the fuel gas 

prior to its utiliza=%on. 

Large boilers desiEned for coal may be retrofitted with some 

difficulty for low • or intermediate gas, but oil- or gas-desiEned 

boilers may require dera~ing, especially for Iow-Btu gas; many 

i~dustrlal combustion applioatlons may be retrofitted for these gases. 

R&D ~n this category would be that directed to gasification 

processes, to precumbus~ion clean-up of sulfur and particulate, and 

to fuel-Eas utilization to increase the range of application and 

acceptance of this approach for a variety of applications. 

PiDeline-Quallty Gas 

Pipeline-quality gas, or hlgh-Btu gas, from coal is intended 

to be essentially inte@changeable with ~atural gas £n transmission 

and utilization. It is frequen=!y ca!led "substitute natural gas" 

or "synthetic natural gas" (SNG). 

large Easiflcation plants near coal fields are in the planning 

stage ~or producing plpeline-quality gas from coal. be gasifica- 

tion process may be similar to that for on-slte gasifleation~ but 

cleaned intermediate-Btu gas is upgraded by a methauatlon step to 

yield the same energy value as natural gas (~, 1,000 Btu/cu ft). 

E&D for this catesory would be that directed to processes for 

gasification, clean-up, and methanatlon to enable the production and 

use of pipeline-quality gas from coal. The burning characteristic 

of the gas is essentially the same as for natural gas, so R&D in 

utilization would be concentrated on those few industrial proceases 

that are sensitive to small differences in 8as Interchangeabillty. 



A - 8  

& d v a n c e  H a ~ e r ~ a l  
A ~ a c h ~ e n c  A 

l ' a~e  .5 

APPLICABILITY M A T R I X  OF FUELS AND END-USE APPLICATIONS 

COAL AND ODAL-DERI~/IED FUELS 

1. Coo[ As-Mined. Fir~l Uncor~trained 
by 502 E m ~  Regull~or~ 

2, LI:RN-~II~ur ~ 1  F~,3md Si:mci|ically to 
SO 2 Em~.~on Regull*,.Jolts 

Coal As-Uinm:l. Fired Wlth SO~ 
Emis~on Control Ecluipmer~ 

• SIId{-C.~ Trleitment 

• FluidLzed Bed 

4. Chemically C~med Coal 

lr~ K solidi 

• ~ I:)esullur~zed Coal 

5. Synthetic L~r~d~ 

• ~ecs Matchm ~ Applicmio~ 

~. Low..,IBtu or Int="nt.'dmte-Btu 

• l..ow-Btu Ga* 

• Inlem~d~me-Blu Gas 

7. PJl~lint~Qudity Gas 

• Intefchan~able With 
N~tural Gas 

, Etc. - Fkinfl Mothod / 

b ~ 

i 

I I I I 

I I 

! I I 

I I r 

! I I  

T/ 
o /  = = /  
i0 ~k 

) dk 

~k 
; ,1 

0 ~ not m e t  NSP~ limit." ~ corqily with SO 2 Irq.lil~oqs for ~lltW t o u r ~  in ~ Iocll i t is. 

I I  <:~.75 sulfur ~ will meet liSPS SO 2 limit. Lm~r sullur may be reqund in some Ioc l l i tA  

Special ¢,lmup ;~ ~ 11o r o ~ l  I:hlw halls "'turbine ¢tean". Will meet NSiX~ limit. 

• Already "turbine del f t ' .  Will meet ~ liroit. 

I'1 RetTo|it from listed firing method is gen~rally | ~ .  but with difhr'.:lty arid po l i t i c  del~mg. Will Illlleet ~ limit. 

I I  Be~ l i t  |taro hsled fk~lg method is genlFtlly |eas~ble mthout clerating. Vl~ll meet ~ limit. 

"FISI~: Fede~dl New Source Perfoemml~ StlndmdL 
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CRI . T ~ I A  FOE EVALUATING 

FUEL CATEGORIES 

and 

RATING SHEETS 

C r i t e r i a  

• The f o l l o w i n g  c r i t e r i a  a r e  c o n s i d e r e d  t o  b e  a minimum s e t  n e e d e d  

in Judgments concernln 8 E~D priorities for coal and coal-derived fuels. 

The criteria are listed below without intended order of importance: 

A. Contribution to energy self-sufflclency in the United 
States 

B. Extent of technical problems 

C. Economics 

D. Envlromnental i m p a c t s  

E. Human impacts 

T h e s e  c r i t e r i a  a r e  f u r t h e r  d e f i n e d  o n  t h e  s u b s e q u e n t  p a g e s .  

b t ~  S h e e t s  

E a c h  o f  t h e  f o l l o w i n g  s h e e t s  c o n t a i n s  a b r i e f  e x p l a n a t i o n  o f  

the particular criterion to be considered and a set of scales for caring 

Ehe various fuel categories. In each case~ please place an '~" on the 

scale to indicate your best judgement regardln S the _~elatlve ability of 

each of the various fuels to meet the specified criterion. 

T h e r e  a r e  two p a r t s  co t h e  s e t  o f  r a t i n 8  s h e e t s .  The f i r s t  

g r o u p  of  5 s h e e t s  ( P a r t  I )  a s k s  y o u  t o  a s s e s s  t h e  e x t e n t  t o  w h i c h  e a c h  

of the possible coal-derived fuel....~s satlsfles each of several specific 

criteria. The final sheet (Part IT) then asks you to rate the relative 

importance of each of the criteria for use in establishing priorities or 

preferences for the various fuels; this results in weighting factors for 

t h e "  c r i t e r i a .  



A - I O  

A d v a n c e  M a t e r i a l  
A t t a c h m e n t  B 
P a g e  2 

PART I .  EVALUATION OF FUEL CATEGORIES 

Criterion: A. Contribution Co E n e r g y  S elf-Sufflclenc~ i n  t h e  U n l t e d  S t a t e s  

This criterlon is based on consideration of the extent co which 

the Unlted States can effectively utilize domestic coal and coal-derived 

fuels on a major scale t o  eliminate dependency on foreign energy sources 

as soon as possible. The criterion refers to the degree co which coal and 

coal-derlved fuels can be used as substltuces for petrole,---based clean 

fuels to free them for high priority uses, and the degree to which these 

coal products can have flexibility for serving multiple uses. 

The  m i l i t a r y  p r e p a ~ : e d n e s s  v a l u e  o f  a s p e c i f i c  c o n t r i b u t i o n  co 

energy self-sufficlency should also be considered. 

Lov S ~ h  
Contribution C o n t r i b u t i o n  

1 .  C o a l ,  f i r e d  emconsL-ra~,ned I I ! I ~ I . ! I I 
by SO 2 re&q.zlar ions O 1 2 3 " 4 5 6 7 8 9 

2 .  Z,m,'-Sul£mr Cc~ l ,  £ i : e d  t o  I I I | I I ! i I 
meet SO 2 r e ~ L t l c i o u  0 1 2 :3 4 5 6 7 8 9 

3 .  C o a l ,  f i r e d  ,,rich SO 2 s I ! J f t I I 
con lu ro l  equl l~nenc 0 I 2 3 4 6 7 8 9 

G. Chemi r~Z l y  Cleaned ~ 1  I I I I ! ! I I | 
0 1 2 3 4 .5 6 7 8 9 

.50 S:rnchet:£c IJ.q~lds I" I ~ I I I e I ! 
0 1 2 3 4 6 7 8 9 

6 ,  . L o u / l n t e z m e d i a c e - B c u  G a s  I I I ! , ! t I t 1 
0 1 2 3 4 6 7 6 9 

70 ] P l p e l i n e - Q u m l i c y  Gas , l I I I I ! I ! 
O 3. 2 3 4 6 7 8 9 
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C r i t e ~ i o n :  e .  E x t e n t  o f  Technica l . .~coblems  

Th i s  c r i t e r i o n  r e f e r s  ma in ly  t o  t h e  s c a r e  of  deve lopment  o f  

t e c h n o l o g y  a s s o c i a t e d  w i t h  t h e  v a r i o u s  c o n v e r s i o n  p r o c e s s e s ,  and w i t h  

~he l e v e l  o f  t e c h n i c a l  r i s k  Invo lved  i n  t h e  problems  remain ing  t o  be 

s o l v e d .  Of I m r t i c u l a r  conce rn  i s  t h e  p r o b a b i l i t y  cha t  t h e  p r o c e s s  c an  

be developed to a co~nerclal scale. Related concerns include: 

• Technical feasibilley of retrofitting axlsting 
Insra!la~ious Co fire these fuels 

• The efficiency of coal conversion (i.e., net 
energy delivered at: the point of use relative 
Co the energy originally mined) that results 
in conservation of coal resources 

• The need for R~D in related technologies 
(materials development, etc.) and the potential 
for uhe I~D influencin E the risk associated 
with the coal conversion processes 

• The availabillty of scarce resources (e.g., 
water in some areas) 

• The ability co produce certain manufactured 
products (e.g., l a r g e  pressure vessels) needed 
to implement the wide-scale use of a given coal 
product. 

. 

Hauy Technical 
Lh:obte.~ Re~a~u 

t o  be Solved 

No T e c h n i c a l  
l : T o b l e m s R e m a i n  

r o b e  S o l v e d  

C o a l .  :~J,.~-ed unconsz:~&J.ned I I I I I , 1 w I l _ .L  
by SO 2 l:e&,ulac:[.ons 0 1 .. 2 3 4 .5 6 7 8, 9 

2 .  ~ $ u l f n r  C o a l ,  ~ . t red  Co , , I e , , .  , ~ ; . ! 
m t  SO 2 : e i ; u l a c t o n s  0 1 2 3 4 5 6 7 8 9 

3 .  C o a l .  £:lLred v:[.t:b SO 2 I ! ! f , 1 I ! ! ! ! 
comla'ol equtp,,,enc 0 1 2 3 4 5 6 7 8 9 

4 .  ~ m t c a U y  C leaned C o a l  , , ~ ; ; , f .. ! w ! 
0 1 2 3 4 5 6 7 8 9 

5 .  S y n t h e l : t c  Ltqu~.ds J- ! Y 
0 1 2 

i. • ,Wl.mr:e. .nf~.a~ar:e-B~. Gas e l I 
vJm ~ D ~  ~ ~ 

0 1 2 

7 .  l " l l m ' l l n e - I ~ a l l t : y  Gas . I  I I 
n 1 ", 

I ! I I t l I 
3 4 5 6 7 8 9 

4 $ 6 7 8 9 

I I ! i I l I 
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A d v a n c e  M a t e . r : L a l  

A c t a c h m e n c  B 
]Page 4 

C r l c e r l o n :  C .  E c o n o m i c s  

T h i s  c r i t e r i o n  r e £ e r s  t :o t h e  c e c a l  c o s t  o f  b u L l d £ n g  a n d  o p e r a t i n g  

a s y s t e m  Co p r o d u c e ,  t : r a n s p o r C ,  s e e = e ,  a n d  u t £ 1 £ z e  a g i v e n  c o a l - d e r l v e d  £ u e l  

p r o d u c e .  T h i s  I n c l u d e s  a l l  o f  t h e  t a n g i b l e  c o s t s  t :hat:  m u s t  b e  i n c u r r e d  t o  

r e a l S z e  £ u l l  J ~ n p l e m e n t a t t l o n  o f  a g i v e n  c o a l - d e r l v e d  £ u e l .  

C o s t s  c o  b e  c o n s i d e r e d  i u c l u d e  t h e  f o l l o w l u 8 :  

• R&D a n d  d e m o s t r a C l o n  c o s t s  Co e n a b l e  f u l l - s c a l e  o p e r a e l o n  

• C a p l t a l  £ u v e s c m e u c  f o r  p l a n t s  a n d  f a c i l i t i e s  ( I n c l u d l n g  
l a n d ,  e q u £ p m e n C ,  c o n s t r u c t i o n ,  i n c e r e s c ,  a n d  c o s t  e s c a l a -  
t : i o n  d u r i n g  c o n s t r u c t : i o n ,  e t c . )  

• A l l  o p e r a e l u g  c o s t s  i ~  p r o d u c i n g  f ~ £ s h e d  f u e l s  

• C o s t s  f o r  t r a n s p o r t a t t l o n  o f  £ 1 n l s h e d  f u e l s  t ie  p o i n t  o f  u s e  

• C o s t s  a s s o c L a c e d  v~ . th  e n v ~ . ~ o u m e n c a l  c e n t z o l s  a n d  r e t : r o f £ t  
a t :  p o i n t :  o f  u s e  ( i f  r e t : r o £ t C  :Is n e e d e d ) .  

k l a c : L v e l y  l e . l a c i v e l y  
Cost Lov Cost  

1o C o a l ,  £ J ~ e d  u u c o n s c n J . n e d  J J * t , J ! I i 
by  S0 2 regulac:Lous 0 l .. 2 3 4 $ 6 7 8 9 

2 .  Lme-Sul.fu~ C o a l ,  f i r e d  co , I n t m o t 0 t 
meec SO 2 resulac : i .ous  0 1 .2 3 4 $ 6 7 8 9 

3 .  C o a l ,  f i r e d  v'J.th SO 2 m , t , , m s m , 
c o n t r o l  equ£puea," 0 1 2 3 4 $ 6 7 8 9 

& .  ChazJ.ca117 C le .aned  C o a l  I ! I v , , I , [ 
0 1 2 3 4 5 6 7 8 9 

$. S y n t h e t i c  L:Lquids I" I ' ! ! ' , , t 
0 1 2 3 :~ S 6 7 8 9 

6. .Loel ln t :e :cmed:Lace-Bcu Gas , I ! ! I i I : . _ - - - -L  
0 1 2 3 4 5 6 7 8 9 

. o  

7 .  M p e Z J ~ e - Q ~ l £ c y  Cats n l I I I I I l ' ' 
0 2 2 3 4 3 6 7 8 9 
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Adva~c~ ~erlal 

Attachment B 
Page 5 

C r i t e r i o n :  D. Enviroumenta l  Impac ts  

This criterion refers to the relative adverse impact on the 

physical and biologlcal envlrornuent at the conversion site, at the point 

of use, and in transporting and storing the coal-derived fuel. It also 

refers to the adverse impact on al__~l elamencs of the natural environment: 

nlmely, air, water, solid waste and thermal, Includlu E aesthetic impacts. 

Requirements for the use of scarce resources, or acceleration of the use 

of non-renewable resources (resource depletion) are also considered to 

be environmental impacts. 

This criterion deals primarily with localized impacts. 

I .  

Ad,verse 
Zmpact 

~ a l ,  ¢l=ed uuconscralued I ! I 
b y  SO 2 r e g u l a t i o n s  0 1 .. 2 

2 ,  I .ov -SuZfur  Coa l ,  f:l.red co I .. I... ! 
-,,,'ec 502 ¢egu lac ions  0 1 2 

1 .  

3 ,  ¢oml ,  £:;ILred v~Lt:h SO 2 I ! | 
¢4~¢EO1 equ£pE~euc 0 1 2 

4 .  C h e m i c a l l y  Cleaned Coal I l ! 
0 i 2 

5.  S~chec i c  Liquids I -  I I 
0 1 2 

&,  .Low/lnce~ediace-BCu Gas i ! | 
o 1 2 

7 ,  ~ . p e l i n e - ~ l l i c y  Gas I I ! 
0 1 2 

t i I i 
3 4 5 fi 

t ! ! f 
3 4 5 6 

I I f t 
3 4 5 6 

! 1 l 1 
3 4 .5 6 

I ! I l 
3 4 .5 6 

! w ,,,i, , 
3 4 5 6 

l ! I I 
3 4 $ 6 

Lt . l : t le  
Ad-~erse 
Impact 

I ! .! 
7 8 " 9 

! I ,I 
7 8 9 

! I I 
7 8 9 

7 8 9 

7 .8 9 

I ! | 
7 8 " 9  

t I ! 
7 8 9 
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Advance Materi~l 
At rAchment  B 
P a g e  6 

C r £ t . e r £ o n :  E .  Human I m p a c t :  s 

~ h £ s  criter£on refers to t h e  i m p a c t  o n  the net "Quality o£ Li£e" 

of the overall population as a result of exteus£ve use of the various £uels. 

0£ c o n c e r n  a r e  a d v e r s e  i m p a c t s  t h a t  m i g h t  a f f e c t  i n d ~ v i d u a l s ,  c o w n u n i t i e s ,  

o t  s o c i e t y  £u g e n e r a l ,  Tn£s  £ r - l u d e s  t h e  o v e r a l l  m a u p o ~ e r  r e q u i r e m e n t s  

a s s o c i a t e d  w i t h  c o n v e r s i o n  a n d  u t i l i z a t i o u  of a g i v e n  c o a l  f u e l  and  t h e  

e m p l o y m e n t  s h £ £ t s  c a u s e d  by  c h a n g i n g  o v e r  t o  a d i f f e r e u t  £ u e l .  A l s o  

i n c l u d e d  a r e  any  s £ g n i £ i c a n t  c u l t u r a l  i m p a c t s  r e s u l t ~ u g  f r o m  t h e  c o n v e r s i o n  

p r o c e s s e s  and  a s s o c i a t e d  a c t £ v £ t i e s .  

~n cons~_der~ng t h i s  c r £ t e r £ o u ,  e m p h a s i s  s h a l l  b e  p l a c e d  on o v e r a l l  

i m p a c t  t o  t h e  n a t i o n ;  c h £ s  means  t h a t  i n t e n s i v e  l o c a l  a d v e r s e  i m p a c t s  may 

h a v e  t o  be  c a r e £ u l l y  w e i g h e d  a g a i n s t  b r c ~ d e r  o r  more  d i f £ u s e  b e n e f i t s .  

Z.  

. 

H • & l y  Undesirable 
U Zmpacts 

R:L~y  Desirable 
Overal l  I m ~ c t s  

C o a l ,  £~-ed uncouscradLued I I I I ! I I I ! I 
15y SO 2 re ips lac tons  0 2. . 2 3 4 5 6 7 8 9 

Low-Sul£ur Coal, f i r ed  to  ! I f | I J I ' e • 
meet SO 2 regu la t ions  0 1 2 3 & $ 6 7 8 9 

3 .  Coal . ,  ££z'ed v:Lt:h SO 2 I ! I I ! I 
c o n t r o l  equipment: 0 1 2 3 4 5 

6 .  C I ~ r . a l I F  Cl,~,tnL, d Coa l  ! I I : : e 
0 l 2 3 4. S 

$ ,  Syn thecLc  LLqu:f, ds l -  I I ! ! I 
0 1 2 3 ,5 5 

| I I I 

6 7 8 9 

I ! I . .  I[ 
6 7 6 9 

| , o I 
6 7 8 9 

7 .  ~.pe l : f ,  ue-Qual:Lt:y Gas I I I I | I I e i [" 
0 l 2 3 4 S 6 7 8 9 

4~, .LowIlnr.ermed:L, z t :e- l i ru  Gas s I I | .... I t t s i 1 
O "  2 2 3 4 $ 6 7 8 9 
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Advance Materlal 
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PART I - 7 .  EVALUATION OF CRITERIA 

C r i t e r i a ,  M e t g h t i n g  F a C t o r s  

P l e a s e  p l a c e  a n  '~X"  o n  t h e  s c a l e  t o  i n d i c a t e  y o u r  b e s t  j u d g e m e n t  

re~arding the relative importance of the following criteria in determlnlnE 

prioEities or preferences for the various coal-derlved fuels. The scale 

~esults in relatlveweigh~ing factors for the crlreria. 

Ne$1't & l b l e  Of  U t m o s t  
I .m~zr .au , . e  I m p o . - ' t a c c e  

&.  C o B t r i b u c i o n  co Energy  I I ! ! , I I ! I ! 
, Y 4 1 f - S u f ~ I c l e n c y  i n  r.he U .S .  0 1 2 3 & 5 6 7 8 9 

3 .  Z x t e n t  o f  T e c h n £ r . a l  l h : o b l e m s  , t I f I ! f . ! .. I 
0 1 2 3 4 5 6 7 8 9 

C .  l i e . o r i o l e s  I i . J  I ' J I , , , 
0 1 2 3 4 $ 6 7 8 9 

D, r,,nv'JL,Iroment:mt Y~ac~a I I 1 | 1 | | l I I 
0 1 2 3 4 5 6 7 8 9 

IC. I ~  T,,,pacts I .  I f 1 f f J ' I t 
0 1 2 3 4 $ 6 7 8 9 
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FORMAT FOR THE DISCUSSI~ MEETING 

8:00 

8:30 

P ick  up o f  p a r t i c i p a n t s  a t  H i l t o n  Tnn 

Mornin~ S e s s i o n  

• I n t r o d u c t i o n ,  o b j e c t i v e s ,  and ground r u l e s  

• Initial ratings by participants 

• Open d i s c u s s i o n  f o r  c l a r i f i c a t i o n  of  c a t e g o r i e s  
and criteria 

• Second ratlnEs by participants 

Lunch 

Afternoon Session 

• Summry presentation of ratlnEs 1 and 2 

• Open d i s c u s s i o n  of t m p l i c a t i o m s  

• F i n a l  refines by participants and sugary 

• H l .nox~ . ty  statements 

11 :45  

1:00 

4:30 AdJourmnent 

D e t a i l s  of  Meet in~ P l an  

S p e c i f i c  workshop a c t i v i t i e s  w i l l  be d i r e c t e d  to  the  i d e n t i f i c a -  

t i o n  of group v i e w p o i n t s  ( i n c l u d i n  E consensus  and m i n o r i t y  v i e w p o i n t s ) ,  wi th  

any  needed c l a r i f i c a t i o n  o f  f u e l  c a t e g o r i e s  and c r i t e r i a .  

The f i r s t  a c t i v i t y  of  the  meet ing  w i l l  be fo r  each of  t he  p a r t i c i -  

p a n t s  to  complete  t h e  r a t i n g  sheet  i nc luded  h e r e  as  Attachment B. I f  you 

have time to fill this out before coming to the meeting, it will facilitate 

t h e  i n i t i a l  r a t i n  E p rocedure  and a d d i t i o n a l  t ime  w i l l  be f r e e d  fo r  d i s c u s s i o n .  
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Following the inltial completion of the ratln 8 sheer, there 

will be open discussion within the group to clarify, and define appro- 

prlate concepts and to adjust any definitions required to remove any 

~blguitles in the broadly labeled categories and criteria as presented 

in Attachments A and B. After the discussions, the rating sheet will 

be completed again to provide an opportunity for participants to adjust 

positions o~ the basis of new or clarified Infozmation. 

In the afternoon, the results from the first two ratings will 

be presented to the group for review and discussion. 0pportuniny will 

be provided for advocates of particular positions to make arguments for 

adjustments in the group position. Following these discussions, the 

rating sheet will be completed for the final time, the results presented 

t~ the group to examine whether a consensus exists, and time provided 

for recording of minority views. 

An e l e c t r o n i c  a i d  w i l l  be  u s e d  to  speed up the  p r o c e s s  o f  

r eco rd ing  the  r a t i n g s  o f  a l l  p a r t i c i p a n t s  s i m u l t a n e o u s l y  and t a b u l a t i n g  

the results. Anonymlty of the in~vldual participants' votes will be 

assured, while information related to averages and spreads in votes will 

be made available to the group as a ~ole. 

At t h e  end o f  the  day ,  each  p a r t i c i p a n t  w i l l  .be p r o v i d e d  ~ t h  

a copy o f  she g r o u p ' s  f i n a l  p o s i t i o n .  L a t e r ,  each p a r t i c i p a n t  w i l l  a l s o  

r e c e i v e  a copy o f  ~ a t t e l l e ' s  smm~ry r e p o r t  t o  ERDA c o v e r i n g  t h e  e n t i r e  

s e r i e s  of m e e t i n g s .  
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Workshop Survey  Form 1 

PREDICTED UTILIZATION OF COAL AND COAL-DERIVED FUELS 

We would l i k e  t o  o b t a i n  y o u r  J u d g m e n t s  r e ~ a r d i n g  t h e  l i k e l y  

~txes of fuels derived from coal, as they will be used in three dlscincc 

t~me periods. Rate the fuel expected to have the greatest utilization 

~rlth a 9. Race the remaining s i x  categories relative to that one. (For 

example, give a ratlug of  3 t o  a fuel that you expe:t to be used t o  

produce about one-third of the "equivalent energy" produced by the most 

significant fuel.) Please do t h i s  for the t h r e e  indicated t ime  periods. 

I. C o a l ,  f i r e d  
u n c o n s t r a i n e d  by 
SO 2 r e g s .  

2 .  L o ~ - s u l f u r  c o a l ,  
f i r e d  co meec 

. 

. 

o 

6.  

. 

SO 2 t e e s .  

C o a l ,  £~red w i t h  
SO 2 c o n t r o l  
equipment. 

Chemically c l e a n e d  
coal 

S y n t h e t i c  liquids 

L o w / Z n t e r m e d i a t e  
Bcu ga s  

P i p e l l n e - q u a ! i t y  
g a s  

1980 1990 2000 
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R~D PRIORITIES 

Workshop Survey Form 2 

PTiorlties for R&D Emphasis 

Several of the industry groups have suggested that a direct 

ratine be conducted on the relative emphasis that is needed for R~D 

to be directed to each of the fuel categories. 

Please indicate the relative R~D effort that you believe 

appropriate to be allocated to each fuel categoryj considerin E the 

evaluation criteria from your own viewpoint and the relative costs 

of R~D in the various areas. 

Use a percentage scale, so that your ratings add to i00. 

Fuel ,Cate~orles 

I. Coal, fired unconstrained by SO 2 regulations 

2. Low-$ullur Coal, fired to meet SO 2 regulations • 

3. Coal, fired with SO 2 control equ/pmant 

4. Chemically Cleaned Coal 

5. Sy~mthetic Liquids 

6. Lo~/l~termedlafie-Btu Gas 

7. Pipeliue-Quallty. Gas 

Percent 
Effort 

I00 % 

Please mail completed form to: D. W. ~:ocklin 
Battelle Columbus La~ratories 
505 King Avenue 
Columbus, OH 43201 

T h a ~  y o u .  



A-20 

Workshop Survey Form 3 

EVALUATION AND FEEDBACK 

Part 1 

Please complete the following questions to help us Judge the 
extent of individual satisfaction with the results of this workshop. 

i. 

. 

Was there adequate opportunity 
for your ideas to be considered? 

DO you feel that the final result 
is truly representative of this 
group's collective position? 

a. The final evaluation matrix 

b. The coal utilization forecast 

. Do you feel that the final result 
is truly representative of your 
industry' s position? 

a. The final evaluation matrix 

b. The coal utilization forecast 

Inadequate 

I I I I I I I 
0 3 6 

Unrepresentative 

I ! I ! l 

0 3 

I I I I I 
0 3 

I I .  ; : ; 
0 3 

I ' i • - , ; 

0 3 

Adequate 

I I I 
9 

Eepresentative 

• 6 ' 

I ~ | 1 91 

Representative 

Part 2 

4. What activities or coD.~-Itlons did you find particularly useful in ~elping 
the group work ~w--.~ds the objective? 

5. What activities or conditions did you find distractive or inhibitory to 
the ~roup task? 
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APPENDIX B 

KEY COIC~4ENTS BY PARTICIPANTS 

Thi~ Appendix contains key comments ~of participants or g r o u p  

positions that were selected from notes taken at the_workshops as being 

representative of significant inputs or insishtso They have been dis- 

tilled aud combine~, in some cases. 

Comments were recorded on tape only at t'ne request of partici- 

psn~s. The most significant of these: taped co--~ents~ usually as group 

posltions, are included in Appendix C with the principal record of each 

workshop group. 

Comments in: this AppendLx are organized as follows: 

• COMMenTS ON EgKAI/IAq'ION CRITERIA 
(for each criterion) 

COMME~ES ON FOEL= C~TECOEIES 
(for each fuel category) 

• CO~qTS ON E&D ~PHASIS 

• CO~ENTS ON ~EDEEAL INC~IVES 

• C0~EETS ON SPECIAL ISSUES 

• CO~TS ON METHODOIEGY 

• G ~  c0~a~. 

The last 5 sec~tlons are arranged by workshop group. 
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COMMENTS ON EVALUATION CRITERIA 

Extent of Technical Problems 

a The Germans succeeded in making synthetic fuel 
in the period from 1930 to 1945. However, this 
was not considered commercially viable for the 
U. S .  due t o  economics, safety req,.'irements for 
workmen, and envlronmental concern. (Oil and 
Chemical Industry Group) 

There was a concern by the ComFoslne Group that 
the we£ghting scheme for Criterion B--extent of 
technical problems--cannot be the same used for 
~he other criteria. An illustration is that 
"there may be no technical problems involved in 
poisoning ~he next generation." 

Economics 

The Electric Power Industry Group pointed out 
the distinctlcn between "base-load" and peaking" 
use. The decisions concerning the proper mix of 
equi~en~ and fuels tr~.u~lates into tradeoffs 
between capital equipment investments and oper- 
atiu8 costs. 

Human Impacts 

The Oil and Chemical Industry Group suggested 
tha= major developments in energy conversion may 
cause emplol~ent bidding. Major laflatlon could 
occur if employmen= bidding proceeds unbounded. 

We generate energy for a purpose. We do not just 
push energy through transmission lines and pipe- 
lines for the fun of it. The eaergy is used to 
improve the human condition and it affects the 
environment in both positive and negative ways. 
{Composite Group) 
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Envlronmenta,! Impacts 

A participant suggested that there are many 
secondary impacts associated with fuel categories 
3 through 7 that we know very little about, e.g., 
carcinogenic agents. (Federal Government Agencies) 

~nterpl~.7, of Criteria 

A participant illustrated the interplay of the 
criteria as follows: '~e could be walking in the 
dark, looking for work, but breathing clean air." 
(Electric Power Industry Group) 

COMMENTS ON FUEL CATEGORIES 

The Coal Industry Group indicated that the fuel 
categories are less efficient from Category l 
to Category 7, i.e., the usable energy derived 
from a ton of coal is less in the end use, going 
from Category l to Category 7. 

Coal t Fired Unconstrained by SO 2 Re~ulations 

• The Public Interest Group questioned the health 
effects of SO 2. Sulfate and particulate matter 
were mentioned as being important, especially 
resplrab le particulates. 

• The Federal Govennment Agencies Group indicated 
than there are many places where we could burn 
coal unconstrained and still meet the ambient 
standards. To solve our energy problems we will 
have to burn coal unconstrained. 

The Coal Industry Group stated that there is a 
serious problem in reconvertlng ,may plants back 
to coal burning. The d~strlbutlon system for coal 
would have to be completely rebuilt. 
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The Coal Industry Group stated that in order to 
convert oil-designed burners to coal burners, 
they would have to be derated. This is generally 
not feasible. A 5 percent deratlng is usually 
unacceptable to a utility. 

Low Sulfur Coal I Fired to Meet SO2 Regulations 

The Coal Industry Group indicated that low sulfur 
coal £s a desirable answer but there is not a 
great supply. 

The Oil and Chemical Industry Group indicated that 
the real problem is transportation. The need for 
coal in power generation is in the  northeast por- 
tion of the country, hut the low sulfur coal is 
in the southwest. 

Coal, Fired wlth S,O 2 Control Equipment 

The Federal Government Agencies Group commented 
that stack gas scrubbers do not work at the present 
time. There is a need for a massive expansion of 
a new industry in order to make scrubbers viable. 
The capital cost of scrubbers is the real problem. 

A participant commented on fluldlzed combustion as 
being a very attractive technology under the fuel 
category. Zt may be most economical for retrofit- 
ting. There is high  technical risk associated 
with AFBC aud a question of the availability of 
limestone at a reasonable cost. This process will 
not be used extensively in industry (except for 
very large compaaa.es), but pressurized FBC may be 
another matter. (Composite Group) 

,Ch_emicall3 _Cleaned ~oal 

The Electric Power Industry Group suggested that 
the problem with SRC is that it is neither coal (solid) 
nor oll (liquid) and it is very difficult to store, 
it may be carcinogenic, and there is a great materials 
hand llng problem. 
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• The State Governments Group expressed reservations 
as to the economics of chemical cleaning processes. 

_S_vnthe tic L:L~u~d s_ 

B 

I 

o 

The Coal Industry Group pointed out that the trans- 
portatlon sector is dependent on liquids. 

The Oil and Chemical Industry Group suggested that 
synthetic liquids should be Broken down to several 
categorles--methanol, Fisher-Tropsch, hydrogenated 
syncrude, and lightly hydrogenated coal (which may 
have carcinogenic problems). 

The Oil and Chemical Industry Group stated that the 
state of the art in synthetics is not good. Govern- 
ment action in R&D is needed. * 

The ElecErlc Power Industry Group indicated that ~he 
experience with synthetic liquids is that they sludge 
out. Pyrolysis liquids have gummed up equipment. 
There are a lot of problems yet in this area. 

The Industrial Fuel Users Group quesuioned The 
absen=e of oil shale in the list of fuel categories. 
This may be a lower cost alternative than synthetic 
liquids. 

The Federal Government Agencies Group suggested that 
there is a strong suspicion of toxicity associated 
with liquid coal products. 

L~-.,Jlnter~edi~e B~ Gas 

The Gas Industry Group commented that intermediate 
BTU gas is almost the same price as SNG. Inter- 
mediate BTU gas is the basic problem for pipeline 
quality gas. 

A participant preferred to separate low- and 
intermedlate-BTU gas. The places for use of low- 
BTU gas are limited. Retrofit possibilities for 
n~trogen-bearlng gases are llm&ted. (Oil and 
Chemical Industry Group) 

See also recorded comments by Oil and Chemical Industry Group in Appendix C. 



B-5 

The Federal Government Agencies Group pointed out 
that Iow-BTU gas has potential for comblned-cycle use 
with high efficiency. Much of the current thrust in 
Iow-BTU gas is for comblned-cycle use. 

Pipeline Quality Gas 

The Electric Power Industry Group agreed that the use 
of gas as a boiler fuel should be discouraged to 
preserve gas for processes that are difficult to 
convert. (One representative indicated that it was 
against company policy.) 

The Oil and Chemical Industry Group stated that the 
problem with synthetic fuels is the difficulty in 
ob t~aining financing. 

The Gas Industry Group stated that the country cannot 
afford to give up a highly efficient distribution 
system; i.e., the gas distribution system. 

A representative from the El~_ctric Power ladustry Group 
commented that pipeline quality gas is so expensive 
that it will not be viable for a long time. 

Mixed Fuels (Coal Industry Group Only), 

Many R&D opportunities with the blending technologies 
are being missed. This is not esoteric; it is close 
at band. A G.M. demonstration project was mentioned. 

There may be more problems with mixed fuels than 
first realized; e.g., materials handling. A new 
tech~,ology may be required to make possible delivery 
as a liquid; e.g,, a stabilized liquid. 

The costs associated with mixed fuels will depend on 
several factors: whether the liquid is natural or 
synthetic; pulverizing to a colloidal level; the 
emulsifier; whether it's transported as a slurry or 
colloidal suspension. These possibilities sug~es~ 
that this is a fruitful area of research. 
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COMMENTS ON R&D EMPHASIS 

Oil and Chemical.. Industry 

There is a distinction between R&D priorities and 
action plans. Fuel priorities apply to action plans, 
whereas R&D priorities might not he directly related 
to the priority of fuel uses. 

G_@as Industry 

The group assumes that there will be thrusts in all 
the fuel categories and that R&D should be encouraged 
for all categories. 

The ERDA should put time and effort into synthetic 
fuels~ but not e-xclude the immediate role of burning 
coal. 

We should spend money on things "right on the threshold" 
in order to help things happen more quickly. 

There was a concern that ERDA would interpret a high 
rating on a fuel category as a high vote for R&D 
expenditures~ e.g. , a high vote on fuel category I. 

Electric Power I n d u s t ~  

Research is needed to obtain data to develop cost/ 
benefit analyses for ambient environmental standards. 

There was a suggestion that we should not assume that 
things will not change. It is better to assume that it 
is possible to intervene. 

Industrial Fuel Users 

o Nonenergy in=ensive industries in which gas and oil are 
heavy fossil fuel sources are not interested in convert- 
ing to coal, but they will use derivatives from coal. 
The ERDA R&D efforts could be most useful in this area. 
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Public Interes ~ Groups 

• The R&D strategy should internalize all social and 
environmental costs and be concerned wlth long-term 
problems and options. 

State Governments 

• Some of the questions are ,ot relative to R&D, e.g., 
that we can make pipeline quality gas, low-BTU gas, 
and solvent refined coal are well demonstrated. 

Composite Group 

• The State Governors have gone on record for separation 
of data collection from regulations. 

• There is not a one-to-one correspondence between the 
ratings of the fuel categories and the priorities for 
R&D. 

COMMENTS ON FEDERAL INCENTIVES 

Coa I I.nd us try 

• There is a need for Congress to provide incentives 
so that projects can move forward. 

Oil and Chem.!cal Industry 

• The U.S. Congress has got ~.o take a strong stand and 
stick to it. That will encourage new projects to help 
to move forward. 
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I n d u s t r i a l  Fuel Users 

If we cannot build or expand plants because of 
ambient standards, the overall effect will be the 
dispersion of industry and that may mean a very 
great overall effect on the population, economy~ 
e t c .  

Composite Group 

There is a vital concern that there must be constancy 
of =he regulations in order to allow Industry to make 
decisions and not have "the rug pulled out". 

The real problem today is with the OPEC nations. The 
Government has to guarantee that the OPEC nations will 
not undercut the price of our own coal-derlved fuels. 
Industry cannot risk the R,D&D. 

CO~RdENTS ON SPECIAL ISSUES 

coal Iudustry 

The uucertalnty of =he future legislation is a problem. 
Coal companies cannot rlsk new developments wlth this 
degree of uncertainty. 

Industry has to forecast a viable position in maklng 
investment decisions. This is impossible with too many 
uncertainties due to shifting rules. 

Electrle P~aer Industry 

In considering regulations, it would be helpful to 
establish a modified position. For example, the 
standard could be based on ground-level ambient =on- 
ditions, wlthmanaged operation wlch shutdown at times 
of inversloa, and =ost/effectlve considerations of all 
sources for ambient standards. This would assume 
removing point source emission regulatlons. 

Oil and Chemical Industry Group 

• (See Appendix C.) 
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Industrial Fuel Users 

There was mention of Senator Randolph's bill to con- 
vert all units above 50 million Btu/hr to coal by 1985. 
The stoker industry may not be willing to expand three 
times for a 10-year program. Industry cannot be con- 
verted too rapldly. 

One industrial materials company representative pointed 
out that it is important that all his suppliers and 
customers also have gas. It does not help if they are 
self-sufficlent if they do not have gas. 

Public £nterest,Groups 

This group thought that its greatest contribution Lo 
the exercise is in setting priorities on the criteria. 
The group felt most competent in evaluating these 
priorities. 

There was a concern that we might be building in a 
dependence on coal in future years. 

S tare Governments 

e This group pointed out that although the consumer 
is aware of energy costs, he is no___.t~ aware of the 
environmen~l protection cost. 

Federal Government Agencies 

The Federal Government Agencies Group indicated that 
we need all of the fuel categorles--none are less 
important, They predict that we will fall short of 
our total needs. 

Composi.~e Group 

• It was suggested thaL this group think in mrms of all 
related Federal agencies, rather than just ERDA. 
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It should be recognized that some coal conversion 
plants have multiple product outputs, e.g., liquid 
fuel, gas, and char. It may be more energy efficient 
to consider these together. 

One representative made ~he observation that we were 
addressing the budget format as isolated entities and 
thus getting bland results. 

SCORL~G 

Public Interest Groups 

Expressed concern  t h a t  any time a mathematically 
derived "score" is used~ there are questions about 
reliability and validity. 

There is great potential for misinterpretation or 
misuse of numbers like a "score". 

Expressed annoyance about the scoring~ since i t  is 
not clearly defined and it is not clear how it will 
be used. 

The definitions of =he fuel categories and criteria 
are too wide and this creates "smearing" and "skewing" 
of the results. 

Composite Group 

One individual explained that he had factored con- 
s~ralnns into his ratings under criterion--energy 
self-sufficlency-- and, therefore~ it was "double 
counting" to mulitply the ratings by the weightlng 
factors for the other criueria. 

There was a view that the scoring process i s  less 
sophisticated than the participants. 
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GENERAL COMMENTARv. 

Gas I n d u s t r y  

• The EPA/ERDA should do a service by establishing the 
effect that SO 2 has on the population. 

Pub l i c  . I t . r e t e s t  Groups 

@ Current research on health aspects show that sulfates 
are being studied more carefully and t h a t  with par- 
~Iculates the most significant health hazard is the 
I percent that is uncontrollable, i.e., the respirable 
partlculates. 

There was concern that there are differences beween 
Federal and State regulations and standards and no one 
seems to know the basis for these. Perhaps we are 
wastlnE money to do things we do not need ~o be doi,g. 

I u d u s t r i a l  Fue l  Users 

e 

Many new p l a n t s  a r e  des igned  w i t h  c o a l - f i r e d  c e u t r a l  
h e a t i n g  t o  i n s u r e  t h a t  f u e l  w i l l  be a v a i l a b l e ,  even 
where  Eas i s  now a v a i l a b l e .  

One company is looking to coal for any nee industrial 
plants. 
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APPENDIX C 

PRINCIPAL RFCORD$ FROM EACH WORKSHOP 

workshops. 

This appendix conta ins  the p r i n c i p a l  records  from each of  the 

The mater ia l  f o r  each ~ o u p  inc ludes  the f e l l o w i n E :  

• C o ~ o s i t i o n  o£ the Croup 

• Edited Tape Recorded Comments 

• F i n a l  Evalua~lou Matrix 

• Graphical Ra~ings o f  Fue l  Categories  .and Crttez"la 

• Graphlcal Rating of Fuel Categories and Criteria 
(High and Low Votes Removed) 

• Forecast of Eelatlve Mix of Fuels for Each Group-- 
Relative Allocation of R&D Effort for Each Grou~ 
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- WORKSHOP OF 

COAL INDUSTRY GROUP 

July B, 1975 
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COMPOSITION 0~ COAL INDUSTRY GROUP 

_ e i H  , .  i . . . .  

Type of Orsanlzatlon Description of R e p r e s e n t a t i v e  

• Steel company producing 25 million cons of 
s t e e l  per year. Ucillzes zbouc 29 million 
t o n s  o f  coal per y e a r .  

P.&D staff poslCion in coal utillzacion and 
enerE~. 

• M a n u f a c t u r e r  o f  c o a l  h a n d l i n g  and p r e p a r a -  
t i o n  e q u i p n e u t  aud  eugineering o f  c o a l  
handlin E systems and preparaclon plants 
wlthworl~Jide capability. 

~mnagement of resea=ch and development 
pro~eccs. Experienced in mineral pro- 
cessing. 

• Operar_in B u n d e r s r o u n d  and  s u r f a c e  mi nes  i n  
Sou th ,  Midwes t ,  and  Wes t .  I n  c o a l  b u s i -  
n e s s  f o r  ove r  80 y e a r s .  

Posiclon in enersy planning and environ- 
m~ntalquallcy. 

E n E 4 - e e r - c o n c r a c c o r  usln E broad  scope  
of t e c h n o l o E y v o r l d w i d e .  Has e x p e r l a n c e  
in coal mi~Lns, preua~acion, 8~.sifluacion 
and llquefacEion. 

Vice  p r e s i d e n t ,  E n e . - ~  E u ~ i n e e r  S o u r c e s .  
E x p e r i e n c e d  i n  wor ldwldemanagemen~  o f  
enEi~eer/m 8 and construct ion.  

• La rge  e n e r g y  company producing o i l ,  s a s ,  
c o a l ,  u r a n i um,  and s h a l e .  Deve lop ing  c o a l -  
d e r i v e d  synchetlcs. 

tCanaEes syuchetic fue l  development. 

ReSource, ~.ranapor~a~io~, and user of 
enerEr productS. EnerEy and resource 
mm~Sememc p r o d u c i n g  o i l ,  g a s ,  c o a l ,  
and  c h e m i c a l s .  

Depar~m~n= head with main field of 
experience in engineering p r o c e s s  
d e s i g n ,  p l a n e  o p e r a t i o n s  ( o i l  and  
chemical), and business management. 

Coal  m£nln8 and s a l e s  w i t h  12 m / n e s ,  25 
m i l l i o n  a n n u a l  p r o d u c t i o n .  Have had  
50 y e a r ~  e x p e r i e n c e  i n  c o a l  m i n i ng  and 
u C £ 1 i z a ~ i o n .  

Manaser technical services, ~i~h 
experieuce in coal ucillzacionand 
sueam generator desiEn cc¢.siderat~ons 
f o r  unification. 

Steel company which is  maj o r  co.-.1 producer 
and consumer. Has approzimately 10 major 
nanufaccurln8 plants and appco~Ltmately 12 
eoal m£nes. 

" T "  

S u p e r v i s o r  o f  e~e rgy  r e s e a r c h .  E x p e r i -  
enced  i n  f u e l  u t i l i z a t i o n .  C u r r e n t l y  
invoX,.~d 4-n syuchecic fue ls  research 
pro jec t .  



C-4 

COAL INDUSTRY 

Relevant Comments From Tape 

The time frame for rating the fuel categories is defined as present 

to 1990. 

The group added another fuel category. Category 8 is definsd as "mixed 

fuel". This is a "colloidal" product having firing characteristics of 

a liquid. Zt would be (i) a ~m~xture of pulverized coal and petroleum 

products (a coal/oil slurry) with the coal benefic£ated by present 

technology or advanced technology; or (2) a mixture of pulverized coal 

and synthetic Ziqulds (coal-derlved). The product has potential f o r  

being distributed by conventlonaA systmns or new pipeline distribution 

syste~ns. For eh~s exercise it is assumed that t~e product would be 

transported by ~-xisting methods. 
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DISSENTING VIEW (0RMINORITY REPORT) 

The following letter was submitted by one of the Coal Industry 

Group partlclpan=s after the workshop. 

July 28, 1975 

I am submitting a minority report to the ratings developed during =he Coal 
Industry session because I feel ~he majority put too much emphasis on only 
meetin E the fuel requirements of the electric utilities industry. 

My a n a l y s i s  i s  based on the belief that the overriding criterion is energy 
s e l f - s u f f l c i e n c y  (weight  o f  9) and t h a t  to  a t t a i n  s e l f - s u f f i c l e n c y  i t  
be n e c e s s a r y  t o  p rov i de  c o a l  d e r i v e d  f u e l s  to meet t h e  needs  o f  i n d u s t r i a l  
users as well as the electrlc utility industry. 

We predict t ha t  by 1985 (we have not extended our prediction to 1990) the 
industrial sector w~ll have a fossil fuel requirement of 22.5 quadrillion 
Btu/year (not including cok/ng coal) and the electric utility sector will 
have a requirement for fossil fuel of 21.0 quadrillion. Thus the total 
foss~l fuel requirement in 1985 for industrial use and electric power 
generation will be 43.5 quadrilllon Btu/year. 

If we ass=me that all of the elect~-ic utillty requlresnent and 1/3 of the 
industrial requirement can be met by direct firing of coal, 28.5 quadrillion 
Btu/year can be provided for in this manner. This leaves 15.0 quadrillion 
Btu/year that must be provided for by other than direct firing of coal. We 
also predlet that domestic oil and gas production in 1985 will total 46.5 
quadrillion Btu/year or 7.1 quadrillion Btu/year more than =he combined fossil 
fuel requirement of 39.4 quadrilllon Btu/yr for the residential and trans- 
portation sectors. Thus, assuming the maximum possible usage of direct firing 
of coal and using all domestically available oll and gas there would still be 
7.9 quadrillion Btu/year of fossJ_l fuel requirement for industrial users that 
must be made up from some other source, e;g., /~ported oll and Eas, oil from 
coal, or Eas from coal. 

Based on these general assumptions, I have prepared the attached evaluation 
matrix. As to how I arrived at the values shown, I offer the follow/ng 
comments. 

First, regardiug the relative weights of the five criteria. As stated before, 
the No. 1 consideration is always being able to supply the neco.ssary fuel, 
i.e., Energy Self-Sufflciency. This T rate at 9. Economics and envlronment~.l 
impacts are important considerations and are rated 7 and 5, respectively. In 
my opinion, the extent of the technical problems yet to be solved and the 
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human i~pact are of lesser importance and each should have a rating of 3. 
H iEh ly  t e c h n i c a l  processes shou ld  no t  be ra ted p o o r l y  i f  they  o f f e r  s i E n i f i c a n t  
other benefits. Extent of technical problems should not be confused with 
chance of success. 

Under A) Energy Self-Sufflclency we have rated each fuel category according 
to its ability to meet all of the fuel require,~ents, as stated above, within 
the constraints imposed assuming an m~limlted supply of that fuel category. 
Synthetic liquids, low, intermediate and high-Btu gas will meet all of the 
requirements for fossil fuels. Chemically cleaned coal and direct firing of 
coal can be used for 28.5 quadrillion/year or 7/gth of total fossil fuel 
requlremen~. Hence the ratine of 7. Our rating of 3 for mixed fuels is 
based on the belief that SO 2 regulations and other constraints will restrict 
the use of this type of fuel. 

I believe that the bases for the ratings on B) Extent of Technical Problems, 
C) Economics and D) Envlronmen=al Impacts are self-evldent. 

For the Human Impacts ratings I have taken the position that all of these fuel 
categories will fall sc~ewhere between "Highly Undesirable" and "Highly 
Desirable" Overall Impacts. The categories for straigh~ firlng o~ coal and 
for mixed fuels I have given a ratine of 5. Since the synthetic fuel categories 
will require additional manpower, 1 have given these a ratlng of 4. 

On the final scores, I obtain high ratings for categories 1 and 2, as was the 
case in the majority rating. But as we know, category 1 will never be allowed 
and in my evaluation I assumed an unlimited supply of low-sulfur coal for 
category 2, whereas lu actuality the supply is inadequate to meet the total 
requirement. Thus neither of these represent realistic solutions to the prohl~' .  
of increased coal utillzatlon. 

After these first 2 categories, Symthetlc Liquids and L~w/Intermediate Btu gas 
have the highest ratings. 

I believe that this analysis represents a more ba lanced  c o n s i d e r s t i o n  of bot__~h 
industrial and electric utility fuel users, and feel that the higher ratine 
for coal conversion research in general and liquefaction in particular is more 
representative of the true requirements in the U.S. than the averase rating 
developed during the meetlu 8 in Columbus. 

I was pleased to have the opportunit 7 to participate in your coal i n d u s t r y  
session, ~,,d hope that  you will be able to corroborate and glve additional 
weight Lo the views presented herein. 

Very ~ruly yours, 

Attachme:~ t 
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COMPOSIT70N OF 
OIL AND CHEMICAL INDUSTRY GROUP 

T~pe o£ Organ/zac ion  Desc r ip t ion  of R e p r e s e n t a t i v e  

ZnCeEnac/onal pet-role,-, company u h i e h o ~ u s  
coal d e p o s i t s ,  R&D on synfuels from coL1. 
1974 produce sales 2.3 m i l l i on  barre ls /  
day, revenues $24.5 billion. 

Manager, spec/al scudles in r e s e a r c h  
department. Experience ~n analysls and 
plannin 8 of research, en~ inee r£ng-  
econom.tcs stt~1~es. 

• MsJor £u11~- iu teSraced  petroleum company 
with srow~ng i n c e r e s ~  i n  a l t e r n a t i v e  
• mecgy s o u r c e s .  Operaces ~ domestic 
r e f i n e r i e s  and i s  open/hE i t s  f i r s t  coal  
m4ne. 

Directs t h e  plaunin 8 aud assessment o£ 
new technology for o11 and s a s  exploca- 
tlon and pEoductlOno R&D experience in 
pe t ro leum processing and s y n t h e t i c  fuels 
produce /on .  

• Major 0£1 company m~ch 5 do",esttc ~ e f i n -  
a r i e s  and 1 operac inE mine .  Ten years  
ezpe~Xeuce of c o a l  r e s e a r c h .  

P l a nn in8  manager. Experienced in  p l a n -  
~LnE i u  a~eas of o i l  and coa l .  

• Bedium sized i n c e g r s c e d  o£1 company. No 
• " J o t  coa l  h o l d i n g s  oc coa l  p=oceasiu E 
e x p e ~ c e .  

Techo.ica! adv-lsor "Co v£ce-pces£d~nc oI~ 
Research and Chemlcals. ExperAenced in 
enhanced recovery of hydrocarbons. 

• Chemical n u m u f a c t u r e r  ~rlch 100 p lanes  
hmrlng $5-6 b i l l i o n  sates. C o ~ i d e r a b l e  
e x p e r l e n c e ' i u  coa l  and coa l  derived fuels 
pr /oc  Co 1956. 

Research manager, Energy and Materials 
Depa=CmenC. Experienced lu chemica l  
research. 

• Large ensS~a~erinE and c o u s t r u c t i o n  
con"fac to=,  s e r v i n g  p r i n c i p a l l y  the  o i l  
and c h e n t e a l  l u d u s c c i e s  having app=oxi- 
msCely $700 ,J41//on b u s i n e s s  per yea r .  
Contractor for enE~neez'inE and consCrucclon 
oE I ms, or  cOal conv,-ca'lon plant (over- 
leas) .  A18o acr~L~e i n  R&D ~ coal 8asl- 
£1cat~n. 

D i r e c t o r  o f  process  e n g i n e e r i n g .  E x p e r i -  
ence  ~n process  eng iueec in8 ,  p r i n c i p a l l y  
synches~s  gas, petroleum refining, per=o-  
c h e m i c a l s .  

• M"l t tna t£on broad b a s e  company. Annual 
s a l e s  about  $4-5 b i l t / o n ,  cheu ica l s  and 
p l a s t i c  sales abou t  50 percen t  of t o t a l  
corpora te  s a l e s .  Excen~tv~ R&D in  coal  
chemis t ry ,  coa l  c o n v e r s i o n ,  coal  u t i l i z a -  
t i o n  

Department  manager. Experienced In  
ehem/ea l s  and p l a s t i c s ,  coa l  c o n v e r s i o n .  
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OIL AND CHEMICAL INDUSTRY 

Statements Prepared on Wallcharts by Participants* 
(No taped co~ents) 

Things ERDA should consider in setting R&D priorities: 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(ll) 

(12) 

(13) 

Short range - maximize coal substitution 

Liquid hydrocarbon has priority uses (e.g., transportation). 
Coal can and should substitute for nonprio, i,y uses. 

T=chnology for production of methanol from coal is considerably 
mort advanced than production c~ syncrude from coal. 

Technical and economic uncertainties produce an unjustified 
deratln 8 of s3rnthetic liquids. 

Long term-synthetlc liquids will not displace existing high 
priority fuels, rather they should supplement them. 

(a) Portable llquid fuels for transportation 
(engine fuels) 

(b) Home heating oils 

Aromatics for chemical use will come pTogressively more from 
coal as petroleum supplies decline. 

Real need is for liquid hydrocarbons, from coal 

I~edlate acceleration for producing a range of petroleum liquids 

Important objective of sulfur removal from coal is depreciated 
in this rating by t~ing it to S.R.C. 

Possibly overlooked processes which produce a combination 
of products .  

The real environmental i~act of surface mining is acceptable. 
The problem lles in conveying this to the public. 

A practical problem to be faced is obtaining financing for synthetic 
fuels plants without certification that designs are based up an 
technology which has been demonstrated on a commercial scale. 
Development of synthetics could be accelerated if co~Dercial scale 
plants were built and operated with federal funds to satisfy the 
technical requirements for future private investment in such plants. 

In the second round of voting~ "Synthetic Liquids" rated lower than 
the group felt was justified because of confusion over timing aL~d 
definition of terms. If this category is limited to "Synthetic 
Liquid Hydrocarbons" if we concentrate on a time frame from 1985 to 
2000, then "Synthetic Liquids" assume great significance. In 
particular we believe they will be of increasing i~rportance as 
transportation and space-heating fuels, and as chemical feedstocks~ 
first to supplement petroleum and then to substitute for it. 

* Statements recorded betwu~n second and third ratings. 



1. 

. 

~ o a l ,  f i r e d  
unconstrained by 
SO 2 t e s s .  7.~ 

~ 

'7..0" 
Low su l fur  coa l ,  

f i r ed  to meeC 
SO 2 t e s s .  

3. Cos1, f i r ed  w£Ch 
SO 2 cont ro l  
equ'/.l~enll: . 

6.  Chemically cteaned 
cos1 

. 

, , ,,, 

i J 

6.  

. 

~,0 7,g 

4';.0 
$ ! 

S~Chet~c L~quids 

l~w/l[Lcezmed~ce 
B~u ~as 

P~Felinelqualt~y 
Sac 

I 
L 

~.0 
t 

3 

"t 

L 

~,l 

8.~. 

6 
I ,  

,J 

,s 

"7 

J.6  

.,& 

I 

? 
/ . r  

7 

? 

t 

, < I  
! 

7 ¥ 

U 

/O. 

~.3 

6.0 

.~.o 

Z~ 

? 
-.J 

FIlL EVALUATION MATRIX, OIL AND CHEMICAL INDUSTRY 



O I L  A N D  
INITIAL RATING 

i 

, i]lllllllllllllllllllillllllllllllllllllltillllllllllil 
,' ~ I I I I I I I I l U l I I I I I I  

• IIIlUlIilIII[MIIIIIIIIIIIIIIIIIltlIIIIIIIIlll 
, IIImmmmmmulmmlmmfim 

~_~, ' ,~ , /h , ,~  . . . . . . .  

I 

C i  
N |  

! 

! 

C H E M I C A L  
5 E C O N [ I  R A T I N G  

~. ~, ,, ~. : ~, '. ' . _ _ _ :  _ 

Iii[l llldillllllllllllllllllllllllllllllllllllllllllllllllllll 
IIII1111111111111111111111111111111111111111111111111 

~ llllllllitllllllllllllllllllllll 
IIIIlilillllllllili 

~ . ~ . ~ / / / / / / / / / / / / / / / / / 4  . . . .  ~./.~*~.w.~.//////////////////i///~ 

I N D U S T R Y  
] ' H I  R D  R A T !  N G  

| I ,'. '. i i !,, ', '. 

j i l l l l l l |Ul l ' l l  iiiillllilUIiiiiIIJllllillllllllilillllllllll[ 
ij]llllll|mllllllllllllll|lllllllllllllllllllllljlllll 

illlmlllllllllllllllllllllllUlllll 
I I I I I l f l l IH l im l l  _ 

illliiiallll~lllllHl~ 
illllliiiiiiiiiiiiiiiiiii1~lillilllillllllilll 
llplliiliilllilHnillliillllllllllllll 

. 

(-I 
! 

I--' 

I 

t 
i 

. . . . . . .  ti 

IIl!lllglllglllllllmlllllllllHlllHIlill 

| " " t 

I J!!!~IOI, P I I I O  t l l o | l l | m l l l !  t | LOI SILPIB c e t t  
I le#Lo W l . l e  ¢ l l l l i i s f l  
q S l I i I ¢ i l L T  | t l l l l l  | I I ,  
I l l l l I | l l |  Z l I L : ¢ ~  
¢ t l l l i l !  I I 1  t I ~  
¢ I P l t | t l l l . | ' '  ' '  . 

i l  
t ¸ 

I . . - - _ . . "  . . . .  
~ ~ . ~  i J 
I r - - - -T- - - - - r "  ~ I 

, . 1 ~ . , ' ~ . ~  ~ . ; ' : ~ ' ~  . . . . . . .  ' "  ' . . . . . .  " ~ '  
, IlillHIIllliillliillilliggllllmTli ' , ,  . . . . . . . .  , . , , ' ,  

, in, li 

,, j~Ii~. ' l ~ l ; 9 1 1 1 ~  . . . . .  ,, ,, 



OIL A N D  C H E M I C A L  I N D U S T R Y  
I N ]  T I ~ L  R R T ! N O  

• ~ ~ \ \ \ \ \ ~ ' ~ \ \ \ \ \ \ ~ \ \ \ \ \ \ \ \ \ \ ~ l  

I~'~,\ \ \ '~\ \ \ \ \ \ \ \ \"~ 

o IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII[IIIIIII[IIIUI~IU~ 
I HIIIIIIIIIIIIIIIIIII[IIHIIIIIIIJlIIIIIIIIIIIIIII~II[ 

* lllllllllllllllllllllflllllllllllllllllllill]~ 
, l l l m , m m m m m m q l l l l l  
~'//////////~////////////////~~ 

, F//////////////////////////////////////////~ 
) r~////////////////////////////A 

i , IF// / / / / / / / / / / / / / / / /~ 
+ r/ / / / / /~ 
* ~/ / / / / / / / / / / / / / / / /~  
' V /_ .4  

- - = ~  
| 

t 

IIIIII11111111111111111111111111111111111111111 -- 
V//.~,,F/////////////////////]///~////~ 

[ ~ i i i i i ; i i - i i i i ~  
| . . . . .  

, l l ; : ; I i i 

( H i g h  a n d  l o w  v o t e a  r e m o v e d )  
,SECOND R/~ T Z N G  

I~%, , , \ \ \ \ \ \ \ \ \ \ \ \ \ \~1  

!~\\\\\\\~ 

l~\\\\\\\\\',.\\\\\\\\'~l 
ll~lllllllli[llIiilllllllllllllllllIllllllllllllllllllllllllll 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
Ip llllllllllllllllllllllllllllllllll IIIIIIIIIIIIIIIIIII 
IIIIIIIIIIIIIIIIIIIIII 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
I]~I!IIIIIIIIIIIIIIIIIIIIIIIIIII 
~ / / 1 / / 1 1 / / / / / / / / / / / / 3  ' '  
~ / / / / / / / / / / / / / / / / / / / / ~  
F///////////////////////////////~ 
F// / / / / / / / / / / / / /3 
F///////~ 
F// / / / / / / / / / / / / /3 
F////////~ 

:--I  +, 

i 
. ~  . , ,  , _ . . . _ ~  

11111111 

~ ~ m ~  . . . .  _; 

~ ~ / 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIII 

1 
I , . + ' " ~  . . . .  . " o '  , I 
41 I I I • ~ l I "~ 'I  

i 

E I  

I 

T H I R D  R A T | N O  

~ ~ ' , , \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ " ~  

L ~ . \ \ ~ \ \ " ~ - ' ~ \ \ \ \ \ \ \ \ \ " , ~  

I~\\\\\\\',.\\\\\\',.~'.,\\\',\\~ 
[~,~\\\\\\\\\\\\\\\\\\\\\\\~ 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
IIIIIIIIIIIIIIIII 
Iil111111111111111111 ili 
lllllllllllllllllllllllllllllllllm]]]o~111} 
IIiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

~'////////////////////~ 
~////////////~ . . .  
F ' ,  ~' # 

F m 1 ~ " . ~ t H  i 
IB~ . . . ! ~ ' - . ~ ! ! .B ._~BX IB I IB I I I ~  

BI~ . . . . . . . . . . . . . . . . . . . . .  H 

~ t t l K I t t F I A t l  . . . . .  

IMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII '~ i 
~ ~ ~ ~ ~  I 

: :  , , ; ; ' , . . 

. ~..\%..\\\\\\\\\'..\\\\'..\\\~..~\\~\\%\\\\\~ I , , l  ,, * v s I t p • I i r  ~ i ~ ,  u a,c,  

i illlllllllllllllllillllillllillilllllli v ¢ c . , o c . L  P * I I L I , , O  

I l l  l i l l l l i l l l l l  I 1 1  V i l l i  

? 

I i l l  I ¥ l l l l  C l I ¢  
$ { l & l .  F I I l l  { I I I I l l [ l l  
• C I I A I ( I I L I  £ l l i l l l  { I l L  
1 I V l l i l l l f  I l l l l l l  
6 I l l l l l l  I ! 1  I 1 |  
I , ~ l ~ l l l l l - l l l L I l l  I i l  

• ~ - - - - ~  I I I I I g l l m l i l l L  I m P l ( l l  

O r # l i e ; !  
e l  | q  V~ 



C-29 
FUEL CATEC, ORY 
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C O M P O S I T I O N  0~'  

GAS T_NDUSTRY GROUP 

Type o f  o~Kanlzar . lou  lkmcr/.pr..,t.ou o f  i t ~ p t e m m c a c i v e  

• C~s d t s c r t b u c £ o n  company lunr/=S 3 ~L l l / o~  
c u s t o m e r s .  S~x ~ears e x p e r i e n c e  i n  f e ~ s i -  
b l I i L7  s t u d y  au~ des:i.b~ o f  c o a l  Sui£ica- 
r.lon f a c i l i t y .  

i t ~ p o ~ : L b l e  f o r  a d a £ n / s c r a c ~ o ~  of  e u v £ r o o -  
me=r~1 p ro l r~m , co~c~ac t  admin~crat ion,  
mmweemeut 8 y s C e e s ,  e t c . ,  f o r  c o a l  8 8 o l ~ l -  
cec.£ou p r o j e c t : .  

Gas d :Ls t : t lbuc lon  uC:Lllcy h4v:Ll~ o v e r  1 
m411Lou m e t e r s .  ?ursu:Ln K co=1 E s s t f ' f -  
ce~/oa pro~ec=s. Eul~,ased i n  coL~ r e s e a z c h  
f o r  1.5 y e a r s .  

O f f t c e r ~ R & D ,  e n s t n e e r t u ~ ,  = r s m m l s s ~ n .  
and s r==aee  r empou tbL l£ r~Les .  

• ]h~L1y l n t e ~ r a c e d  nar.u.-~l I ~ s  company h e v -  
/ a ~  • 4 - e r ~ t e  m a r k e t .  E x p e r i e n c e  i n  
f~nmsc£ir~c~ng b l s h  and  aed lum-Bco  cna~ 
p 8 1 ~ ' _ c ~ c l o a .  

V i c e  pre~Ldeuc .  

• / n c m r 2 t c e  p l p e l / n e  comp=~y ope=a~Lng 
t h r o u g h o u t  sour .h~esc .  One of f £ r s c  PIL 
compan ies  co c o u n t t  Co c o a l  8an~Ylcar~Lou. 

F.wrJ_~mu~. sct~n~Lst. 

, T~r ldv~de  enS1umer lng  c o u t r e c c o =  h e v l n ~  
811 f o r m s  o f  ene rgy  p~ancs  f rom co81 .  
p e t r o l e u m ,  and o c h e r  euecEy-based  p : o ~ e c c s .  
~ p e z - l e m c e  I n  4e s£S u .  e a s ~ n e e r l n S ,  and  
c o o m t ~ u ~ t / o n  o£ co41 co v a x / o u s  e~e~K7 

P r o j e c t  mmsaemmut  I n  e o l l d s  f u e l  
~ c  ~nvulved on  • d e C a l l e d  d e s l S n  
p r v J e c c  p l u s  homeroom o c h e r  s t u d l e s .  

Xn~ei~ated Kaa ¢m~pany involved i n  p~)duc- 
r~on, L~mspor~t~c~, and d~str tbur.~n.  
Ha8 2 m411~on meters r e t s ~  ~ 7 sr.uves, 
ut~Jor t d l o l e s a l e  s a l e s .  Oun c o u s ~ i e r a b l e  
c o a /  p r o p e r t i e s ,  conduce  c o 8 /  r e s e a r c h .  

/~seaxch ~ t .  

• K s J o r  f ~ s  p l p e ~ n e  ccq~mT. Produc r~ou  
sod  mJ~kec / ag  of L-ydrocazbons.  gdS.  and  
o11 e x p l o r a t i o u .  ~ e n c e d  i n  e v ~ u a -  
t~Lon o f  coa.1, p = o J e c t s  and c o a l  8ss2flr.a- 
r / o n  p to~Jec t s .  

Product : ion  and  ~ o f  S ~  f rum coal and 
pe~--o3.e,,.- h ~ t r o c a r b o o s .  

X n e r ~ / c o n s c r u c r . ~ o n  o : p n i z a , ' i o u  v e r y  
l a z l e  I n  e n e r g 7  fac~ltc~e3, lnte~sive 
s t ~ y  and d u l g n  experience p r ~ a = t l y  wi th 
gaa~f4c~t~£on and r.remsport:atlon. Heavy 
exp~rteuce i n  a l l  phas , - t  o f  coal. Co 
e. lect r lc  power .  

teclmolol~ Stomp Eo: coal 
¢owre~li:l.oa o 
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GAS INDUSTRY 

Relevant Comments From Tape 

• In considering energy self-sufficiency, any use of coal will decrease 

the requirement for imported fuel. However, the first four fuel cate- 

gories suggest that the end product is electricity, as opposed to the 

last three elements. Thus, if the first four fuel categories are 

emphasized then the implication is toward the electrifica~ion of the 

United States. This is the implication even though all uses of coal 

will contribute to energy self-suffici.~J~cy. 

• The direct use of coal contributes to energy self-sufficlency through 

elec~rlflcatlon of the U.S. Electrification carries the burden of in- 

efficiencies in the use of capital as well as inefficiencies in the use 

of a lower energy form. For these reasons the direct use of coal, in 

and of itself, cannot make a major connribution to energy self-sufficiency 

through electrification. 

• There is a concern that if the group consensus shows than direct firing 

of coal can contribute to energy self-sufficiency, ERDA may interpret 

that as an urging to spend research money on problems others have already 

considered, or problems other agencies should be considering. ERDA 

should be determining proteins for this naUlon to become energy self- 

sufficient and on action programs no accomplish that. ERDA should not 

"re-invent the wheel" for the nth time. 

• The first four fuel categories imply that SO 2 control is an important 

activity of concern. This is indeed a field of study that is worthy 

of research money, but it is no__~t an ERDA activity to deal with health 

effects or other already assigned responsibilities. ERDA's responsi- 

bilities are not in that area' (individual participant comment) 

The group accepts the position in this meeting that the forced utili- 

zation of coal to produce electricity to replace petroleum-based premium 

fuels has a negative cost-benefit result, except in the use of coal in 

existing boilers. 
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• The re  i s  a g r e e m e n t  t h a t  f u e l  c a t e g o r y  6 ,  l o w / i n t e r m e d i a t e  BTU g a s ,  

s h o u l d  b e  c h a n g e d  to  " i n d u s t r i a l  f u e l "  g a s  i n  t h e  r a n g e  o f  1O0 t o  5U0 

BTU p e r  c u b i c  f o o t .  T h i s  c a t e g o r y  e n c o m p a s s e s  a p p l i c a t i o n  i n  t h e  

combined c y c l e .  

• The U.S.  u s e s  a b o u t  600 m i l l i o n  t o n s  o f  c o a l  p e r  y e a r  i n  p r e s e n t  

c o s . l - f i r e d  b o i l e r  p l a n t s .  

• Relative to the long-term solutio,~ to our energy ~ndependence, we have 

to concentrate our efforts on the last three fuel categories. Immediately, 

we can make a contribution by considering the first four categories, but 

we cannot depend on those to solve the p~oblem in the long run. 

• In considering fuel categories 4, 5, 6, and 7, the group agrees t o  con- 

sider new technologies in ratings under criterion 3, E x t e n t  of Tech- 

nlcal Pro51ems. 

• In considering fuel categories i, 2, 3, and 4, the group agre~ to inteL- 

pret "finished fuels" to be electricity. 
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COMPOSITION OF 

ELECTRIC POWER INDUSTRY G~UP 

Type o f  Orgss~tz~tton Descr tp t tou  of  R e p r e s e ~ J t i v e  

• Haau~aceurin&, pmaer  p]anCs, e n ~ u e e r i ~  
devel~men~, r e s e a r c h  i n  m a t e r / ~ l ~ ,  
~ roce .Sses ,  ecc, G:oss sa les  around  
$3 b i l l i o n .  Sr~L~es  on  u s e  o f  c o a l -  
d e r i v e d  f u e l .  

C o r p o r a t e  e u K i n e e r i a g  p lana ing .  

• Large  m m u f a c ~ u r e r  o f  ImerEy- re la ted 
p r o d u c t s  wor lc~r ide .  A p p r m O m a t e l y  8 
mmu~acturA~g pl~m~s m s s o c ~ l c e d  wi th  
maclear and  f O s S i l  f,?~.~.. Bzoad expe~-~- 
~ e  i n  "11 f o rms  of  c o o l  and  oche r  

F o s s i l  p r o d u c t  d e v e l o p m e n t ,  i n e . l ~  
p r e s e n t  p r o d u c t  improvement  aud  d e v e l o p -  
u e n r  o f  amy p t o d u c ~ s .  Appro~_~_m~¢e~y 
20 y e a r s  eXl~Z-J.ence i n  d e s i g n  aad  p e r -  
f o r m m c e  of  f o s s i l - f i r e d  steam g r o c e r s .  

F e d e r ~  8Se~cy o p e r a t i n g  i n  6 s c ~ c e s  d o ~  
deve lopmen t  £n t h e  a r e a s  o f  xeg ioua~  
r e s o u r c e s  s a d  e l e c t r i c  po~e~.  30 ye~cs  
e ~ p e r i e n c e  ~ c o e ~ - f i r e d  p m m r  p~ancs .  

Supe-~v4-1on o f  e l e c t r i c  pomer r e ] ~ t e d  
e n e r 8 ~ [ £ u e ~ 8  c o n v e r s i o n  r u m s ~ c h .  
t~c lm~7  x p e c ~ e n c e  i n  ~ n u c l e a r  p o v e r ,  
coa l  ¢OGw~rs:LoD, 

• .katge t a t e ~ n a t l o u a l  ensineezing/consL~ue- 
t t on  company pravX&tng set,  r ices to  
~t :L l~ty 8rid p r o c e s s  i n d u s t r i e s .  Have 
co~st tuc ted many u t 4 3 i c y  pl-- ,cs o~ a~ l  
~ypea ©~ l o s s 1 1  f ~ e l s .  ~ o ,  pa~tc~F~eed 
i n  S e v e r ~  e~erKy F~D s t u d i e s  ze.1~ted to 
ca~tl-derlved £ue . t s .  

AssXar~mt  C h l e f  EnvXzmmear~ .  E n S t a e e : ,  
i n v o l v e d  i n  a a 8 1 y z l n g  e m r £ r o a ~ e a t s l  
: l : tpacta f r m s  , - , e x ~  and p r o c e s s  pZ~mt 
f a d . l ~ t i u  i n c l u d i n g  s t r i n g  and  soe .£o-  
ecouo~Lc e v a l u a ~ £ o m .  

• Large  eZectrLc uc£1±L-1 system o p e ~ a t ~  
i u  7 s t a t e s .  

Vie8  p r e s i d e n t ,  87scem p l m m i n g .  ~ -  
s i r e  e x p e r i e n c e  i n  p l amn ing .  

• D e s i g n e r  &ud m m u t ~ t u r e r  o f  f o s s i l - f i r e d  
boi l -_re  [ o r  p o u e r  and  i n d u s t T k a l  u s e ,  aud  
l ine. leer  s r m  supp ly  s y s t e m s .  
K a ~ a c t u ~ i n g  capae i t7  f o r  ~,-6 
n u e ~ s t  unAcs/T~, 15-20 f o s s i l  pover u a i u /  
~ ,  100-150 iuduacriaA bo i l e=s .  

]~ana&er, ce-,cza.1 cechno lo~ .  XdeacLt~ 
m~d p l ~  ~ u o r k  co a s s u r e  tec lmo logy  
avsdiLabLl~cy fez  f u t u r e  m q ~ e ~ . e  i n  
e q u i p u e n t  d e s i g n  and opexsrAz~ o f  bo41e=s  
• ud ~ e l a ~ e d  e q u i p u e n t .  

• Large manufacr.ureT o f  ~ro, e~ geuecat£o- and 
eAect="J.caX equipment. Over 100 planr.s r i c h  
a b road  s c o p e  f o r  e l e c t r i c  pc~e r  g e n e r a -  
t i m  eq"41menc-  Rave p e r f o r m e d  c o n s i d e r -  
a b l e  r e s e a r c h  i n  u , 'L~kz ing  coal la gas ~ r -  
b i n s  c y c l e s  o v e r  ehe l a s s  20 y e a r s .  

T .  c h a r g e  o f  s t r a c e 4 ~ c  p l a n n i n g  p e r t a i n -  
co l x ~ t r  g a e : a r ~ o - ,  e q , , ~ p e t = t .  

L ~ c e ~ s i v e  e x p e r i e n c e  i n  e l e c t r i c  porto: 
ge.nera~.im~ pe .Yr tc - la r l y  8 t i n  l ind Eas 
t ~ . b i n e .  

• Large u m l t i p l - , , c  u t i l i t y  presen~ly f i r i n g  
gas, o i l ,  and coa l  hav in  8 3_5 p lan ts ,  
13 ,000  e~pkoycCS,  $4 b i L k i o u  c a p i t a l i z a -  
r~on .  

Incern~t  comsulcanc. 35 year,, techuice. t  
ezperAence, d i r ec ted  combusU.ou 1/4 
b t l l i o n  r.ot~ of  coa l ,  10 years it&D 
rrncher~Lc f ue l s .  
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ELECTEIC P0~R INDUSTEY 

Eelevan~ Comments From Tape 

Th~ interpretation of Fuel Category 1 is coal tired unconstrained by 

constant emission regulations~ with ambient stan,~ards maintained as 

established by proper cost-benefit analyses and ~ilowing for research 

and development by ERDA to make such cost b~-~f~ analyses meaningf,~l. 

In considering Fuel Category 7, pipeline-quality gas, the group's 

position is to discourage the use of synthetic natural gas as boiler 

fuel. This fuel category has other applications. 
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!. Coal,  unconstrained 
by 50 z Reg. 
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3.  Coal,  w i th  SO z cont ro ls  
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COMPOSTTION OF 
INDUS~J_%L FSEL USERS GROUP 

I I  I 

Type o f  O~gm,4zatton D e s c r i p t i o n  oF R e p r e s e n t a t i v e  

• Large £nr~egrated s t e e l  company. Extens ive  
ex p e r i ence  4 .  coa l  and c o a l - d e r i v e d  £ue l s  
and  a l s o  o p e r a t e  some coa l  mines .  

D~recCor. Eusineec~n 8 S e r v i c e s .  Opera t ing  
and enEineer~nE exper ience  ~n field of 
melr-qnS and energy  u t i l i z a t i o n .  

• ~ o r l d ~ d e  au tomobi le  menufac tu r in~  company 
w i t h  75 coa l  bu~niug steam plmnCs w~ch 
~ u a l l y  four  80,000 l b  b o i l e r s  each .  

Depac~nent Head o~ A5 Cechn~c~  p e r s o n s  
de ve lop ing  p r o c e s s e s  and equtp~euc f o r  
p = o c m  and power-house aner~y and en~Iron- 
~encal control. E=~petienc ,~ ~[n mauufac- 

plant equipment. 

• E l e c t r l c a l  equipment nmnufac tu re r  ~rlth 
60 locmt~ons va~'b~_ng from 250,000 Co 
S,000,000 eq f t .  T~o of  t h e £ r  p l a n t s  use  
coal - -& s t o k e r  u n i t s  i n  one p l a n t  and 
p a l v s r £ z e d  coa l  £n ocher  p l a n t .  

Corpora te  e n g i n e e r i n g  r e n p o n s 4 b ~ i t y  f o r  
cheESy use  and c o n s e r v a t i o n ,  as  w e l l  
bo:Llem and pover  plants. Exper ience  ~n 
deus£gn and c o n s t r u c t i o n  o f  power p l a n t s .  

• EnS inee r iu s  and m a n u f a c t u r e r  o f  1/q,,~d and 
~ e o u s  f u e l  eomba~r/on sy s t ems  f o r  i n d u s -  
t r i a l  and commercial  n sen .  LacS~ manu- 
f a c t u r e r  o f  ~ndus twia l  o~1 and gas  bu rne r s .  
Suppl£es bucners  for producer  Eas and 
meters1  r3ncher. ic  g a s e s ;  a l s o  £or by -  
p roduc t  and synChe r / c  o i l s -  

D i r e c t o r  o f  Te c hn i c a l  I n f o r m a t i o n .  Expe r i -  
ence  i n  co~busc/c~ and he a t  t r a n s f e r .  

• SEem, g e n e r a t o r  mam, f a c c u r e r  h a v ~  3 one 
p l a n t  f o r  i n d u s t r i a l  boL l • r e  and 2 p l a n t s  
fro: excbenger type  uc~Lcs. 

Invo lved  i u  d e s i s n  performance ~ l c h  e x p e r i -  
e nc e  l u  steam generators ranging from 
1000 # / h r  Co 4.50,000 #~hr. 

• LarGe, ~ u l t 4 " a t i e u a l  packas iu  8 and con-  
sumec p roduc ts  eo=pany ~ more than 
100 dement.to p l a n t s  and o f f i c e s .  More 
c h ~  20 o f  t h e s e  u s i n g  ove r  I00 am 3 t u / h r  
o f  f o n s t t  fuel. ,  Sa len  ove r  $2 b L t l i o n  
a n m m l l y .  

Respons ib le  f o r  t e c h n i c a l  a s p e c t s  o f  
corpol~U:e ~ e r ~ v ,  conse rva t i on  proErams, 
and f o r  t e c h n i c a l  i npu t s  co energy plauc~LuE. 
Expecie=ce i u  c h e ~ c a l  eugiueard~S,  R&D 
p r o c e s s  desisn, pzncess  ens ineez ' /~S.  

• Manu fac tu re r  o f  s o l i d  fuel .  f i t "£ng equ ip -  
ment f o r  i u d u s : ~  and s m a l l  ue41 ie ies .  
Z ~ e ~ e n c e  i n  s o l i d  f u e l  f£ r4"g  equipment 
mince 1898. Equipment 4"  use 4n a l l  50 
s t a t e s  and i n  expor t  marke t .  

I n  charge  o£ emSJ.neerlng and on manage- 
ment  t e ,m .  F.xper:Lenee :b~ s a l e s  and 
eng iuee r~n  5 d e a l i n g  d i r e c t l y  ~v£th users 

• and c o n s u l t a n t s  f o r  22 yea rs .  

I = l l  ' I I I  II I 
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INDUSTRIAL FUEL USERS 

Re.levant Comments From Tape 

• Coal and oll are our heavy fossll fuel sources and where our equip- 

ment is set up to burn these fuels, we are not at this point interested 

in converting to coal as a fuel. We may desire finding ways to use 

the derivatives from coal in order to continue to use a material similar 

to current use. This is where ERDA should be most important to u~ in 

developing synthetic fuel from coal, rather than direct conversion 

to coal. 

• There are difficult problems in transporting and storage and turndown 

in many industries that are not able to use Iow-BTU gas around the clock. 

These are major technical, economic problems. 
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i. Cool, uncOnstrained l~l 
by 50 z Reg. 

2. Low sulfur cool, to 
meet SO 2 Reg. 

3. Cool, wilh $0  z controls 

4. Chem. cleaned cool 
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COMPOSITION OF 

PUBLZC Z ~ T  ~ROU'~ 

o f  ocSm~zsc tou  Demcr~cLou of  I t e p r u - - u r ~ v e  

• Ame~-~cam Public Health Assn. l~ofess£o,.,l 
Sssocistioa v£ch $0.000 members ~nd ~00 
oz~uslss~ ton membecs. 

D u ~ e  formt~ly  D£reccor of  P ro£ess i c~-  
z l  Serv£cms oa APBA S c s f f .  ibcper%ence £n 
ettvironmeul~l has l~h s c l e a c e s .  Ac t ive  in 
Rat~k~al Clmm Air  Coal i t£oa.  

• Common Csm~. @ a t t ~ e  c ~ t t x e n s '  
lobby fo r  8 c c o u n c a b ~ c y  8nd opesmmm ~.u 
~he polLt*rA~ p r o c u s .  App~:c~tmate~y 
300,000 :l.~:L~!dual menbecs. 

Vol tmr.~r  :l.uce~n, do:Lng tesm~ch on 
e n e q D  po~4cy. 

• Leasue of gomen V o c e n  o f  the  U.S. 1350 
s ta te  and l o c a l  Zeagu~ ch:ousbout  U.S. 
The l u j u e  scudLes land use ,  env~c0anencal 
£smu~, hmum rumsrc.es,  and enex'~.  

Coord.lm~tor, Euergy Tssk Force, ~l . th 
exper4.e~ce £n polJ .c ica l  s d e = c e ,  emerg7 
p r o b l ~ , - ,  and po~4cy. 

• Nacioual L e q u e  o f  C:Lt::Le.8. R~u 'uearJ  
r~r..ieJ to f e d e r a l  8 o ~ c  and prov£des 
8ss~stmsce sud tuformacton to  c:Le'~es. 
Ibm 1.q,O00 d:Lcecc and :Lnd:l.recc c.:f.Cy 
members. ~ 8e~eZ~L~ £ n t e t e s t  ~n c o s t ,  
supply,  8rid d£sCc~LbuCtou o£ fue.Z, and 
£upaccs of  fus~ use on c£t£e.s.  

Am~sCant D ~ l c t o = ,  Off:ice of  Pol£cy 
a n a l ~ s .  Zxper/mmce in  polAr~eal  
m~Amca, 8mnaz~ u~oan pol t~7 mu~ys is .  

• Kat toua IgLldJ . / f e  F e d e r a t i o n .  Concerned 
v l t h  couservar.toa edacac toa ,  h a v £ ~  
approx£matoly 3 mi/J.4xm membezu :Lu -11 
50 s~ste8.  Glve8 op:Ln.'[on on r eques t s  ta 
l eZ£s lacures ,  L tc lSaces  eaviroamenr.sl 
£smues, come-cOs execu t i ve  regencies, and 
e d i t s  • n m b e r  o f  pe~.od:Lcs.~. 

mpec~Al~t ,  sCr~p m:Us~g msd 
euezzy-lt&D. ~ e  ~n po].~Ctca.~ 
s C ~ , ~ . e ~ c o m F ~ q , m ~ l  m~t. poL~,-4c~ 
opezar.l, wm. 

l ~ _ l i c  Zuceresc ite~sesrch Group. i?ersoual 
s t a f f  co IL~.ph Ifsder,  do£ng r e sea rch  on 
v#m.~1ous t~:l.cs ~ the pub].tc £uce ruc .  

lucmra, ~mclciag on m~aem~cs of  coa l  msd 
uuc~esr pmmr p l a n e - .  DeSree in  e.~mo~L~. 

• Sm4tbsonims Tnar~tcuCiou. Experience 4 ,  
h£storJ .csl  docm~ncaClms--m£ulnS, p roces -  
slag m t r m s a p o r ~ r . q ~ ,  and markets. 

Curator of  mtu/a& mLth experience as 
e u 8 1 n w r ,  coa /  miner,  coal t r a d e  

Jmmaal  e d l t o r ,  h i s t o r i a n .  
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PUBLIC INTEREST GROUPS 

Relevant, . Commen.t.~:-'From Tape 

• This group clearly is most concerned about the human and environmental 

impacts of whatever way of using coal is finally chosen. ERDA should 

understand that this group's point of view is a concern for such things 

as long-term lend use implications, and such things as internalizing 

whatever costs, social and environmental, may be associated with any of 

these fuel categories. It is less importenn which one is chosen than 

it is that the on__ee or one____s_s that are chosen meet certain thresholds -- 

certain criteria of environmental and human impact concern. 

• ERDA should be constantly evaluating and" re-evaluating the directions 

of its research programs in light of environmental and social criteria. 

• This group can make a very strong case, based on empirical data gained 

through public opinion polls, than the public i_~s concerned about such 

things as air end water pollution and does no__tt accept the weakening 

of environmental standards as the only way to achieve energy self- 

sufficiency. 

• The environmental and human impacu areas are the areas uf expertise of 

rhls group. Some of the other groups participatiug in this exercise 

have other interests which may or may not end often do not coincide with 

the public ~nterest, e.g., economic or personal interests. This group's 

evaluation of the criteria -- environmental impacts and human impacts -- 

probably ought to be more significantly looked at by ERDA that the eval- 

uation of some of the other groups on these same two criteria. 
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• Arizona.  

COMPOSITION O~ 

STATE GOVEENMENT$ GEOUP 

Type of  Orgo'~'Lzat~on Descr£pcion of EepresenCacive 

Advisor Co Scace. ~ f e ~ s o r  o~ engineer ing  and a specfaLisc 
~ u e n e r g y c o a v e r s i o n .  

• Colorado. Eners;y Research and Developments 
tds:Lch :is a sponmor£u~ and coord ina t ing  
agency foe  sca re .  Has small  oE£tce with  
s c a r f  of 7, bx'vtng a broad r e ~ e  of coa l  
technoloSy P.~ and envtronmencx~ ~ a c t ~  
of  development. 

D~ceccor, having exper ience  in r e sea rch  
umn~ge~entand pub l i c  policy dececnd.nx- 
clun. 

Governor's Office. Governor's ener87 advisor, specializln 5 
• n deve~opmmt. Exper£euced £u econo~±c 
~e~em~ch e~pec~.Tly in  r e ]xc ion  to 
development.  

• ~ .  Scace Ene~cgyOf£ice, a d m ~ s -  
t e r ~ S  s t a t e  and f e d e r a l l y  de legated  
~empons£b~3.1cies re~ac~Lng to  petroleum 
produc ts ,  coa l ,  u a c u r a Z g u ,  and 
e l ecc~c~Cy .  

Director, State Energy Off£ce, ~rlCh 19 
years experience in various levels of 
state government. 

• Oh.l.o_. Scare  Governzmeot.* Ck~ef t ' o ] i c 7  Plannlng ~ c h  expe~-lenc~ 
:In energy .  

• Pennsylvimta.  Scare C, o v e ~ t  Enersy 
FoZicy and Energy Prngram Coord~sc ing  
~ c y .  Develops s c a r e  coa l  po l icy  and 
coord:inaces co-~ p o l i c y  ~uplemencacion. 

Chief o f  Sr.aff v£ch exper lence  i n  p u b l i c  

• Utah. S=aceGovernmenc. Sc:Lence and t:echnolog7 advisory  fu n c t i o n  
wi th  expm:ience in  R~D, d e s l s n ,  s a l e s ,  
academics,  consu l t i ng ,  sys tems.  

West V i r s i n i a .  Concecned v£ch enersy 
a u t t t e ~  s n d p o l i c l e s  baying seve ra l  
s t a t e  agencies  w£ch a v a r i e t y  of  ob~ec- 
e lves  and d u t i e s .  

Advisory capac i ty  i n  energy p o l i c y  and 

i r, 

* RepresenCAxCive unable Co be ~resenC for  811 3 r a t i n g s ,  buC ~ r c i c i p a c e d  in  smch of  
d i s cues ion .  K ~  raC/nSs =~a no t  /ncludmd i n  :elba:ted. mvacages oc scores ,  
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STATE GOVERmfENTS 

Relevant Comments F,rom Tape 

• The group agrees to consider the time frame for the exercise as from 

present to 1990. 

• The definition of energy self-sufficiency is: the ability to balance 

by choice the nation's consumption, production, exports and imports of 

energy resources. 

• The Eroup desires to deJ ~te the "score" column of the evaluation matrix 

because this column is a numerical or quantitative attempt to assess the 

collective, the evaluative, qualitative judgments of all the factors 

discussed. If it is used in that way it can only lead to the wrong 

solutions. 

• The ratin E system appears to be indicating that the two highest rated 

fuel categories are the tvo that are the most impractical to pursue. 

• The rating system should he revised preferably to a ranking system in 

which there is a forced discrimination allowing for an allocation of 

a portion of points to each fuel category for each criterion. 
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COMPOSITION O~ 
FEDERAL GOVE~V~T AGENCY GROUP 

, ~ , ' .  

Type o f  Organ~za=ion ~.scrlpcion of  Repceeencacive 

Envlronemncal P r o t e c t i o n  A~ency. Energy 
~ocesses Division of  R&D Office of 
EnerBy, Minerals, and ~ndu~try. Main 
• C~ lv l t y :  po~er utility and new energy 
sources, en~Lro~enca~ R&D. 

George Rey. Sen io r  S t a f f  Adv i so r ,  Energy 
P r o c e s s e s  O£vis io~ .  Pas t  expe~ience  a s  
Chief Induscrlal Po!lucion Con t r o l  and 
Senior  ~ e s e s r c h  Eng ioee r .  

Fede ra l .Ene rgy  A d m l u i s t r a c l o n .  Off ice  
o f  Coal, ~ n .  HaCn a c t i v i t y :  concern  
over  coa l  s u p p l y .  

George W. Sa11. A~tln 8 Deputy A s s o c i a t e  
~.u~s:,mc A d a i n i s c r a t o r ,  Coal. ~ttaXng 
e n g i n e e r  wlCh coal mlniu  8 e x p e r i e n c e .  

Pederal ?o~er  Commission. Office of  
FJ~eygy SystemS. ~-,~iew and development 
o f  cc~=~tssion policy for environmental 
q u a l i t y ,  fuel r e s o u r c e s ,  s y s t e m s  p i i n g ,  
~ e r g y  u rA . l£zac io r  and a~D. 

R.%chard F. H i l l .  Chief  Engineer  a~d 
D i r e c t o r  o f  the  Of f i c e  of  Energy Sys tems .  
Educat ion i n  e n S i n e e r i n 8 .  Exper ience  i n  
en~lromnenca.~ ressarch and ~ n a g e ~ e n t  and 
in  sysCeas  e n g i n e e r i n g .  

General Services Admluiscratlon. Office 
o£ the Adm~z' ts tracor .  Main a c t i v i t y :  
agency p o l i c y  on a l l  ene rgy  p r o b l ~ n s .  

I.~sce B . .Svan~ .  Ansisr.anr. co the Deputy 
A d m l n i s t r s c o c - - E n e r s y  Of l i c e .  Coord i ea r e s  
a l l  energy ac~kv i t£e s  o f  C~A. ~ t v e r i e s c e d  

r e s o u r c e  a n a l y s i s  and c r i s i s  mmagt-- 
-umc (e,~ergy),  procurement  p o ~ i c y - l i f e  
cyc /e  c o s t i n g ,  t r a n s p o r t a t i o n ,  and b u i l d -  
~ s  manage~.ac .  

m U. S. Department  of  Comserce. I n s t i t u t e  
f o r  ~ , t e r i a ~ s  ~esea~ch I n  the  Nattoa&l 
auzesu of  S tan&srds .  Hath ac~ iv i~y :  
I r .msdards ,  nmamumm~Ut methods, mater~13 
p r o p e r t i e s .  

A. ~ i l l i a m  Pmff. Ch i e f ,  ~teroscruetuze 
C h a z a c c e r l s c l c s  Sect ion,  Insr_trute f o r  
Hare=is . i s  Resea rch .  Physical. sc ient :L 'c  
w~r.h main experience as line a d m l n i s t r a c o r ,  
R&D ezpe~tAeuce 1~ coa l .  

• U. S. Depar~Jenc of  Defense .  D i r e c t o r a t e  
f o r  F~ergy i n  O f f i c e  of  t h e  Secre ta~7 .  
l ~ t u  SCCiviey: m m a g e - e n t  o f  ene rgy .  

Walter  C. C h r i s c e n s e n .  A s s i s t a n t  f o r  
Energy R e s o u r c e s .  Exper ienced in energy 
r e s e a r c h  developmenr ~nd d e ~ n s t r a t i o n  
( g e n e r a l ) ,  hea t  and power,  n u c l e a r  
p h y s i c s ,  I n d u s t r i a l  e n g i n e e r i n g ,  
po~L~ical  science. 

• U. S. Department o f  the  I n t e r i o r .  D iv i s ion  
o f  I n c e r f u e l $  Scudles  o f  che Of f i ce  of  
Assisranc D i r e c ~ o r ~ F u e l s ,  U.5. Bureau of  
t4ines, llalzs acclvlry: " In -house"  evalua- 
t i o n  of energy  r e s o u r c e s ,  p r o d u c t i o n ,  and 
¢ons,..,p cion f o r e c a s t i n g .  

Mark Wesley A. Edward.~. I n d u s t r y  
Economis t ,  Division of [ n t e r f u e l s  
S t u d i e s .  About 30 7 e a r s  ~xper lenee  in  
s e n i o r  s t a f f  pos i t i cm,  r e s p o n s i b l e  f o r  
amJlysis o f  p~oduccion and use of co =l , 
compet i t i ve  f u e l s ,  and re la ted  l a b o r -  
management p r o b l e m .  
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Relevan~ Comments From Tape 

o The group did no___!~ agree on using a specified time frame. 

There was a view expressed that it would be inefficient, if by the year 

2000, the predominant use of coal would be in boilers with sulfur-oxide 

controls. A more efficient use would be Iow-BTU gasification, used in a 

combined-cycle system, or some equivalent system. Also, other types of 

coal refining would provide the flexibility needed throughout th~ various 

sectors of the economy. Direct firing coal in large boilers would have 

little "spin-off" advantage, e.g.; supplementing liquids and gases. 
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COMPOSITION OF 
COMPOSITE GROUP* 

$~rpe o f  Orga~Lzzciou 

I I 1  

Desc~£pc!on o f  Represe~c~c£ve 

• Ammriean Gas Assoc~acton, Energy t r a d e  
mssoc~at iou .  Has 300 ae~be:  c o ~ a n t e a  
azbd represenCs over  90 pe rcen t  o f  Sas 
m ~ .  Involved ~ synchec ic  8a~ 
rms~acch s ince  1943. 

T. F~Lms. D£recco~ o£ r e s e a r c h .  

• Amine_can Pecroleum~nsctcuCe.  Energy 
t r a d e  assocLaCioa, ~ e p r e s e n C ~  o4~ 
/ z~us t :~ '  ~.n cechu£ca~ and puo%~ 
m~gslrm. 

~L~ke ih~ iu .  Econo~£s t - -po l i cy .  P/ajar 
exper ience  i n  pe~roletun, Had 6 years  
expez~ence In  coa l  and coal--der:tved f u e l s  

~ c , z i u o u s  C o a ~ e ~ e h  t Inc .  ~udu~cry 
or~an~zat iou £or coa~ ~ e s e ~ c h .  Lone 
a x p e r ~ c e  ~n coaZ and coal  conve r s ion .  

J .  R. Gacvey. 1~ces~denc and Di rec to r  
of Research.  1~t 

• E?~eccrlc ?o~er  P~search ZnsCltueeo Re- 
I ~ c c h  or~mn~z~cion £o r  t he  e-TecL'T~C pover 
£wlus t ry ' ,  di~cc~n~ r e s e a r c h  p r o ~  t= 
c o a l  ur.f.lL~c~ou and conve.rs~on f o r  
e . l ~ c r l c  p o ~  product ion .  

Be~C Loul~. Cock,Leant.  Experienced in  
ecouom~cs of  ene~-gy and c h ~ c e £  s y s t e m .  
~o~z= ~ sca~£ me=be=. 

• I h t ~ o a a l  assoc.~acion of  Hsnu~accu=ecs, 
Trade Group, :Lnclud~a~ genera3. ~snu~ac~u~- 
~n~. 13,000 =,mu~acCuc~nS and zoO/n8 
c o m ~ u ~ a  and a £e~ a s s o c ' - r e  ~e~be~s 
~ c h ,  eu~Lueer~ns/cons crucc~on. 

Stanley K. Berman. Respons£ble f o r  a l i  
energy and n a t u r a l  r e s o u r c e  pzogra=s and 
pol icy  acr~r~rAes.  Experienced In  
e~no~Lc~ ~nd publ.~.c pol~.cy s s s~s~e~C 
1= DaCrOn1 re.~ou~'¢ea. 

• Ka t i oo~L  Governors Conference.  G i v e  
qmersy p r o j e c t  supporc co 50 s o v e r n o r s  
am uacf~mLt ~esources .  P r e s e n t l y  ~rvolved 
4~ po~.4cy resoluClon on Ze~s~n8 WesCezn 
c o ~ .  

J a m s  B a z o f f ,  Sc~.ence Advisor .  Phys,.ca 
baclq~ound, p r e s e n t l y  vorkiug on 
s=cubbe-=s. 

• g a c i o n ~  $c~e=ce Toundactou. Overview of  
p~-Zvace and £ed©ral R~D. 

Len ~op~er.  S c ~ f  apec~Z~sc  ~ c h  
~ p e ~ t e ~ c e  ~n enerSy BAD. 

I I I I I ,  

• A ~ e p r e ~ c a c l v e  of  a n a t i o n a l  c o ~ o ~ n c a r e s c  group m ~ v ~ t e d  co parC~ipzCe ~n ckLs 
wn~kshop~ buC d~d noC a t t e n d .  

lhaable t o  ccceud,  buc s e n t  ~ c ~ L t  rat±uSe and coo=enos Zace=. H ~  r e c l u s e  vere  noc 
a v e ~ q ~ d  ~r~ch those o f  acceudees  chac parC~cip~ced ~n che d£scuss /on.  
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• The L u r g i  p r o c e s s  i s  e x p e n s i v e ,  b u t  r e s e a r c h  p rom4=es  to  r e d u c e  t h e  

c o s t .  T h i s  p = o c e s s  i s  a v a l i d  t a r g e t  f o r  ERDA a c t i v i t y .  (~P) 

• I n  t h e  i o w / i n c e r m e d i a C e - B T O  g a s  s y s c e ~  t h e r e  i s  a n e e d  co o p e r a t e  t h e  

g a s  p r o d u c e r  a t  a c o n s t a n t  r a t e .  T h e r e  a r e  two ways  o f  h a n d l i n g  t h ~ c .  

One way i s  t o  s t o r e  t h e  g a s  p r o d u c e d  i n  t h e  e v e n i n g  o r  t u r n  Ic  i n  co 

c o m p r e s s e d  a i r  o r  Co s t e a m  f o r  u s e  i n  t he  d a y .  The o c h e r  i s  co have  a 

s t o r a g e  s y s t e m  and c o n v e r t  t h e  s t o r e d  p o r t i o n  t o  p i p e l i n e  q u a l i t y  gas  

on a c o n t i n u i n g  b ~ i s .  

• The  l a r g e s t  u s e r s  o f  low-BTU g a s  w L l l  be  power  p l a n t s  and t h e s e  g a s  

plants will be on-site. The gaslflc~Lclon plant will be run aca 

constant rate and the clean gas could be rcn through a liquid synthe- 

sizer with sufficient conversion, once through. This would then be 

used to supply intermediate and peak load facilities. The cleaned 

liquids could be fired in combined-cycle systems. This will prove 

to be a very clean, economic way to fire generating systems, as 

opposed to conventional firing. 

• ]~  = v i e w  e x p r e s s e d  by  i n d i v i d u a l  p a r t i c i p a n t .  
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APPENDIX~r 

ADDITIONAL SUI~IARIES OF RESULTS ACROSS GROUPS 

The follo~rlng ~ables display the results of ra~C.s 

weighted scores across ~oups. (The rarlugs are e:cpressed on a 0 

t o  9 scale.) 

Table D-I. Final Rating and Ranking of Criteria 

Table D-2. Final Rating aud Ranking of ~uel 
Categories (For Each Crlterlon) 

a. Energy Self Sufficiency 

b. Extent of TechnicalProblem 

c. Economics 

d. Envlromnentallmpacts 

e. Human Zmpacts 

Z a b l e D - 3 .  Welghted Scores and Ranklngs of Fuel 
Categories for all Groups (Scale 0 
to 10). 



TABLE D-1. FINAL RATING AND RANKING OF CRITERIA 

Numbers tn ttslics refer to rank order 

of ratlngs within groups. 

Evsl~atton 
C r i t e r i 8  

A, Enersy Serf"  
Suf[[cLency 

6, Extent  of  Technic 
Problems 

C, Economics 

D. Envtromnentai 
Impacts 

E, HUDAO ImpJctg 

F-J 



TABLE D - 2 a . . F I N A L  RATINGS AND RANKING OF FUEL CATEGORIES--CRITERIA A. ENERGY SELF-SUFFICIENCY 

Numbers in  i t a l i c s  r e f e r  t o  rank o r d e r  o£ r a t i n g s  within groups .  

Fuel 
Category 

Coalj f i red  
unconstra ined by 7.5 7,8 
$02regu|atlons I 

I 2. Lou su l fu r  coaL~ 
f i red to meet 5.1 7,0 
S0 2 regulat ions  g 2 

3. Coal, f i r e d  w i t h  
SO 2 c o n t r o l  3,6 5.9 
equipment ~ 8 

4. Chemlcal ly cleaned 6.0 3.0 
coal 4 ? 

5. Synthet ic  l iqu ids  3.5 4.8 
? 6 

6, Low/ i~ termcdiete 3.6 5.2 
BCu gas 6~ 4 

7. Pipe l ine-qua l i ty  2,5 4,4 
gas 8 6 

8. Htaed fue ls  6.4 
3 

1. 
1,9 7.8 7,1 1.1 6.7 ,17,6 1.2 

6 2 1 ? 1 ; 1 ? 

. . . .  i i  
1,6 5,5 6,1 6,7 6.0 6.4 3,5 

? 2 2 1 4 g 

3.1 4.2 4.9 6,0 6.~ 6.0 5.7 
4 4 ~ 2 3i 3 

, , , . . . .  , . . . .  . ,  

2.6 3.5 4.9 5 .6 .  5.7 _ 4.1 3.2 
S 6 6+ . 4 '? 6 

, , j  , = - . . . .  

6.6 3.6 3.9 5.1 6.4 4,0 5.0 
2 6 ? 8 2 ? 

5,0 4.8 5.7 5.9 5.9 4.6 5.7 
8 3 3 3 5+ 6 

7,2 2.0 5.1 5,4 5.9 5.0 5,5 

3+ 

1+ 

7 
to 



TABLE D-2b, FINAL RATI~IGS A~tD RANKZNG OF FUEL CATF.GORIES--CRITERIA B. EXTEHT OF TECltNICAL PROBLEMS 

Numbers in  i t a l i c s  r e f e r  t o  rank  o r d e r  o f  r a t i n g s  w~Chin g roups .  

Fuel 
Cateaory 

1, Coal ,  fired 
unconstra ined by B,O 8.0 8.5 8,5 8.4 7.1 7.9 7.9 
502 resu|at~ona l J / J 1 J 1 ] 

2, Low su l fu r  coa l ,  
f i r e d  to  meeL 6,8 7.2 7,8 8.0 7.h 6.7 6.9 6,4 
502 resulntLons 2 2 2 2 B 2 3 2 

3. Coal ,  f i r ed  w i th  
SO 2 control 2.6 4.6 5.6 3.5 3.4 5.0 4.0 3.9 
equipment ? 6 3 ~ ~÷ J ~ 6 

, , , , .  

5. Chemical ly  cleaned 3.0 2,2 2.5 3:h 3,6 4.3. 2,6 3.3 
coal 6 ? 6 ? 6~ 4 6~ t~ 

5, Synthetic l i q u | d |  2,5 3.4 1.9 3.8 3.0 3,6 2,6 3,0 
8 tl ? 6 ? 6 ? ? 

6. Low/Jar ermedlate 3,9 5.9 3.5 4.9 6.7 3.9 4.6 6,.~ 
B~u 8aJ 6 ~ 4 8 3 6 3 d 

7. Pipeline-quality 4.4 4.9 2,1 4.1 4 . l  3.3 2,6 4.4 
8as 4 4 8 4 4 ? 6* ,3 

8. Hixed lucia  5.9 

8,7 

7,8 

3,2 
8 

3.0 
? 

3 . 5  
6 

6.3 .q 

6 . 0  
4 

. _ .  , - -  



TABLE D-2c, FINAL RATINGS AND RANKING OF FUEL CATEC.ORIES--CRI'IZRIA C, ECONOMICS 

Numbers  i n  i t a l i c s  r e f e r  t o  r a n k  o r d e r  o f  r a c i n s s  w i t h i n  g r o u p s °  

Orou 

~8 

2, 

3. 

Fuel 
Category  

Coal ,  f i r ed  
unconstrained by 8.5 
SO 2 r e g u l a t i o n s  1 

Low su l fur  coal ,  
f i r e d  C O  meet 6.6 
SO 2 regula t ions 2 

Coalj fired with 
S0 2 control 
equipment 

7,8 3,0 B,6 7.9 7,0 8,6 8.3 7,8 
i 4 I 1 1 1 3 1 

6,6 2,6 6.6 6.1 6.0 6.6 6.7 ' 6.2 
2 $ 2 2 2 2 2 2 

, ~ , , , ,  , 

3.1 4 ,5  1.4 3.9 4 .3  5 .0  3.7 2.9 4 .3  

2.9 3.2 0,8 3:8 3.7 3.7 • 2,9 2,7 3,2" 
5 ? S 5 4 ~ 5 ? 

6.8 2.8 2.9 3.0 2.0 1.7 3,7 
? ? 3 6 6 6 6 ? 

6.3 
8 3* 

2,7 

4, Chemically cleaned 
coal 

5. Synthetic liquids 

6. Lob/intermediate 
Btu gas 

7. P ipe l i ne -qua l i t y  
gas 

8. Hlxed £uels  

2.6 1.9 

2.8 3.6 7.0 5,0 
0 d 2 

1.6 2 . l  7.9 1.4 
8 8 7 

~,I 

? ? 

8 

3.4 3.6 3.0 5.7 
,5 d 3 3 

2,6 1.7 2,1 6,8 
? ? 6 



TABLE D-2d.  FINAL I~TINGS AND RANKING OF FUEL CATEGORIES--CRITERIA D. EHVIR(XqHENTAL IHI)ACTS 

Numbers £n i t a l i c s  r e f e r  t o  r a n k  o r d e r  oE r a t £ n g s  w l t h ~ n  g r o u p s .  

1, 

Fuel 
Csta86ry 

COi l ,  f i red  
unconstrained by 
SO 2 r q u l a t L o n s  

2, Lov l u l f u r  cos1, 
f i r e d  to  meet 
S0 2 t a b u l a t i o n s  

3. Coal, f i red  with 
SO 2 c o n t r o l  
equ/pment 

6.  C h e = l c a l l y  cleaned 6.0 
coal 

5. S)mKhecic I iquLd8 

G. Lou / inearmed ia te  6,1 
Bcu 8as 

7. P i p e l i n e - q u a l i t y  5.4 
8 a • ? 2v 

8. Htxad fue ls  6,1 
~÷ 

i 

2,1 
? 

5,6 
3+ 4 

5,8 .5.8 5.0 4,G 4 ,7  6,6 5,9 6,1 4 ,8  
8 2~ G 8 6 4 l 1 5 

°. 

4.8  5.4 5,9 5.3 .5,0 . 4 ,6 G .0 5,0 
4 8 4 6 b ~ ~ ~ 4 

5.9 5.5 6.4 6,4 5,6 4.6 4.9 5,7 6 .8  

,.i 

6,4 6.2 6,8 5.9 4.8 $ , l  6 .Oz+ I 7.0 
S÷ 1 ~ 2 l ,~ I J 

5.8 8.0 6.6 5,7 ~.0 3,9 5,7 7,3 
] 2 2 8 6 G+ 2 

tn 



TABLE D=2e. FINAL RATINGS AND RANKING OF FUEL CATEGORIES--CRITERIA E. HUMAN IHPACTS 

Numbers in italics r~fer t o  rank order of ratings wlthLn groups. 

- _. i i , , ,= 
• ,, ,, 

/ / Cstego.r F 

I ,  Coal, ELred 
unconstrained by 4.1 
SO 2 regulations 8 

2. Lo~ sulfur coal, 
f i r ed  to meet 6,0 
SO 2 r egu la t ions  1 

3. CoslD f i r ed  with 
SO 2 control 4.9 
equ l pmeut J~- 

, ,  , , , ,  , . 

4, Chemically cleaned 4.9 
cos I 3÷ 

5. Synthe t ic  l tquid~ 4.6 

G 

6. Low/fntermedlate 
Btu gas 4.9 ~÷ 

7. Pipellne-quality " h.2 
gas 7 

8. Htxed f ue l s  

- ~ ~ • j 

3.8 2.4 5,1 4.1 [ 0.7 4.4 2.0 2.8 
6 7 [ 7 F ; ? 

6.6 4.6 5.5 5.3 5.1 5.7 4.6 4.5 
1 6 S 3÷ 2 G 6 @ 

,, , , , ,, . . . . . . .  .,. 

6.0 5.2 3.9 4.7 / 4 .9  6.0 5.3 5.5 

/ 

5.2 4.9 5.8 "5.3 4.9 6.3 5.7 4.8 
6 S 3 J÷' ~+ 4 4 5 

s.o 6.0 5,2 4.7 ~ 5,0 ~,4 6.4 5,3 

6,4 6.1 5.9 5.9 5.3 6.4 6.1 5.5 
2 2 I I I 2+ 2~i 3÷ 

. . = , • 

6.0 7.4 5,6 5°4 I 5.0 6.9 6°i 5.8 
Jr I # ~ ~÷ J ~ 2 

'I ' " ' ' 

5.6 

J 

7 

I ...... ,, ,, 



TABI~ D-3, WEIGHTED SCORES* AND RANKINGS OF FUEL CATEGORIES 

Numbers in italics reZer t o  rank order of 

scores within groups. 

C, rou 

Fuel 
Category 

1. C o a l ,  f i r e d  
uncons t ra ined  by 10.0 9.9 
502 regu la t i ons  1 

2. Low su l f u r  coa l ,  
[ t rod  to meet 9.4 10.0 
502 regulations 2 

3. Coal, f i r e d  with 
SO 2 cont ro l  5,8 8.0 
equ/pme.t 6 

6, Chemical ly  cleaned 6.1 5.3 
coo I 5 

5. Syn the t i c  l iquld~ 5.5 6.0 
? 

6. Low/intermediate  6.2 7.9 
Btu gas 4 

= , ,  

7, P i p e l l n e - q u a l l t y  5.1 6.5 
gas 8 

8. HLxed fue le  8.1 
3 

5.2 I0 .0  lO.O 4.1 9.8 9.3 6.6 
2 6 1 l ? 2 2 6 

6.0 8.9 9.8 10.0 10.0 10.0 8.6 
1 4 2 B 1 1 1 3 

5,6 5,7 7.1 8.9 8.6 7.8 7.9 
3 ~ 8 ~+ 2 3 3 

4.3 ~.1 7.2 8.5 7.0 7.O 6,3 
? ? 44 # 3+ S 6 ? 

8.6 6.1 6,3 7.8 6.9 6.6 8.4 
8 2+ 44 ? 6 6 ? 4 

8.6 7.8 8,4 8.5 8.1 7.7 10.0 
4 2+ 3 3 3+ # 4 l 

10.0 5.0 7.1 7.5 6.5 7.5 9.7 

* ~ximum value 
of score i s  
10.0. 

- .J 
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APPENDIX E 

STATISTICAL ANALYSES OF RESULTS 
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APPENDIX E 

STATISTICAL ANALYSES OF RESULTS 

Tkis appendix contains selected analyses of the results 

of the study. These are: 

Graphical Comparison of Integrated Group 
Responses vs Composite Group Responses 

Graphical Comparison of Integrated Group 
Responses vs Composite Group Responses 
(High and Low Vol:es Removed) 

Analysis of Variance [ANOVA): Comparison 
of Mean Ratings of Criteria Within 
lu~eresu Groups 

Conclusion of Comparison of Fuel Ratings 
by Interest Groups Within Criterion and 
Round of Ratings. 
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E-4 

AEALYSIS OF V~RIANCE (ANOVA) : 
COMPARISON OF MEAN RATINGS 

OF CRITERIA WITHIN INTEREST GROUPS 

The results of the analysis are shown on the 

following computer print-outs. This analysis shows 

that there are statistically signlficann differences 

in ~he averaEe ranings of the five criteria By six of 

the nine groups. The groups whose average ratings are 

no_~t statisnical!y different ~re: Stane Governments, 

Federal Government Agencies, and Composite Group. 
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I 
H]IN]IHUH H A X | H U t  aS PCT CONF' ZNT FOR HEAN ~1 

" GRP l 8 8 , 1 2 5 0  , 9 9 1 0  - , 3 5 0 ~  " 7 . 0 0 0 0  9 , 0 0 0 0  ? , 2 9 6 5  
GQP Z 8 ~ , g O O 0  1 , 8 5 1 6  . 6 5 ~ 7  4 o 0 0 0 0  9 . 0 0 0 0  k , 9 5 2 0  

- G R ¢ - I  . . . . . . . . . . . .  ~ . . . . . . . .  6 . 3 7 g 0  . . . . . . . . . .  1 , 0 6 0 7  . . . . . . . . . .  ; 3 ? 5 0  . . . . . . .  Y , O 0 0 0  . . . . . . . .  8 . 0 0 0 0  . . . . . . .  5 , 4 8 , 3  
GRP ~ 8 5 . 6 2 5 0  1 , 3 0 2 S  , 4 6 0 5  4 , 0 0 0 0  7 . 0 0 0 3  4 , 5 3 6 1  
GRP S 8 ~ , ~ O O O  " 1 ~ 8 S 1 6  , 6 Y k ?  4 , 0 0 0 0  9 . 0 0 0 0  k , 4 5 2 0  

TOTAL - "" ~0 - -  5 , ~ 5 0  . . . .  k , O 0 0 0  9 , 0 0 0 3  

. . . . . . .  UHG'~O~J#EO QATA . . . . . . .  1 , 6 3 2 8  . . . . . . . . . .  ; 2 5 8 2  . . . . . . . . . . . .  

. . . . . . . . . . . . .  F I X E D  ~ F ~ E G T $  ' I O 0 ( L  . . . . . . . . .  1 . 4 b 0 2  ' . 2 3 0 g  . . . . . . . .  

. . . . . . . . . . . . .  R A ~ O ' ) H ' E F F ~ G T S  ~0OEL . . . . . . . .  , 9 S 7 7  , 4 2 8 3  

TESTS FOR HO"tOSE~,IEITY OF ' I A R I A H C E $  

G O C H R a N S  C • M A X . ,  V.'~IANCE/SUH(VAR|ANCES) • 

8 A ~ T L E l r T - B O X  F • 
~ _ _  . a X [ . u ' .  V.J.~Z.ANC~_./. Iz . . !zms,_va_e_IA-C( • 

TO 8 . g 5 3 S  
' :0  8 , 0 4 6 D  
TO . . . . . .  ? , 2 b t ?  
TO 6 .  F I 3 q  
TO T , S 4 8 0  

. . . . . . .  6 , 0 0 2 8  TO . . . . . . .  7 , 0 4 7 2  

6 . 0 5 6 3  TO 6 ,  g g 3 7  

5,3399 TO 7 e ~ l k t  

. $ Z 1 6 t  P • , 4 3 Z  ( A P P R O X . )  

1 , 1 4 8 t  P • , 3 3 3  
3 o ; 9 1  



. F I L E  HOHAH" |GREATIOH DA'rE • 0 9 1 2 4 1 7 5  ) . . . . . . . . . .  

: SUrJF'ZL E OIL  
- , 

- - - -  - - - - ' - - - ' ' ' ' - " - "  - - O H E H A Y . . . . . .  - - - 

. . . . . . . .  VA  ~ Z A S L  C ~ A T  ]NO . . . . . . . . . . . . . . . . . . . . . . .  

.qY C.~ Z TERZO 

$OUROE 

dETI4Er.N G~OUPS 

. . . . . .  ~ I  TH, [~ .  GP)Ur) S 

........................................... oe/a.~!TR . . . . . . . .  , ' , + 4 0 E . . +  6 . . . . . . . . . . . . . . . . . . . . .  

< 

A~AL~S,S O~ VARZA.CE 

9 , F ,  . SUH. OF S~UARES . . . H E A N  SQUARES . . . . . .  F R A T I 3  F PROB, 

k 6 3 , k 0 0 0  t 5 , 6 5 0 0  9 , 8 L 9  , 0 0 0  

3 5  

T01AL  . .  . 3 9  1 1 9 , 9 0 0 0  

. . . . . . . . . . . . . . .  . . . . . . . . .  • . . . . . . . . . . .  

a 

.+  . . . . . .  o .  ..................................................................................... 

STANDARD STA,~DARO 
• GROUf ~ " '"  CO'JIlT H~AN . . . .  OEVZAT[OH'  ERROR H I N I H U H  

GRP 1 8 7 . 9 r 5 0  , 6 4 0 9  , 2 2 6 6  7 . 0 0 0 0  
_ _ . o ~ p . . _  ~+ . . . . . . . . . . . . .  e . . . . . . .  r,_. ~ r  ~ o z , o r , ~ 9  . 7 3 0 ~ ,  3 , 0 0 0 0  

Gqe 3 8 7 , ~ 7 5 0  1 , 1 2 6 0  . . . . . . . . .  , 3 9 8 1  . . . . . . . . .  6 , 0 0 0 0  
.. 6RP.  4 8 " ~ . 9 ~ 0 0  , 9 2 5 8  . 3 2 7 3  3 1 0 0 0 0  

GRP 5 8 5 , 1 2 5 0  1 , 1 2 6 0  , 3 9 8 1  4 , 0 0 0 0  

TOTAL ; 0  ~ , ; ~ 0 0  . . . . . . . . . .  3 , 0 0 0 0  

. . . . .  z 

i 

. . . . . . . . . . . . . . . . . . . . . . . . . .  +__ ° .  

HAXIHU4  95 POT GONF INT  FOR HEAN + 
B 

9 , 0 0 0 0  7 , 3 3 9 2  TO 8,~.J.Oe " " 
9 , 0 0 0 0  4 , 6 4 7 9  TO 0 ,  J. 021 

. . . . . . .  9 . 0 0 0  .1 . . . . . . . . .  6 , 9 3 3 6  TO . . . . . .  8 ,  816L~ . . . . . . . . . . . . . . . . . . . .  
6 , 0 0 0 0  4 . . 2 2 6 0  TO 5 , 7 7 4 0  
7 , 0 0 0 0  ~ , 1 8 3 6  TO 6 , 0 6 6 4  

' ' "  9 . 0 0 0 0  - "  .. 

. . . . . . . . . . . . . . . . . . . .  Ur~GROU~ ~'o" 'O~Y A . . . . . . . . .  1 ; 7 5 3 L |  " . . . . . . . . . .  ; ' 2 7 7 2  . . . . . . . . . . . . . . . . . . .  

F I X ' O  EFFECTS 'IOOEL . . . . .  1 , Z 7 0 5  , 2 0 0 9  

RAqO)H EFFECTS HO3EL " ' '  1 , 4 0 7 6  " , 0 E 9 5  . . . .  

__ TEST.S •FO O, HOHOGE'4EITY OF VARIANCES 

5 . 8 8 9 2 " " T 0  . . . . . . . . . .  T , 0 1 0 8  . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  ; 6 . 0 ~ 2 2  TO 6 , 8 5 7 8  

. . . . . . . . . . . . . . . .  4 . 7 0 2 3  TO 8 , 1 9 7 7  

COCHqA"I3 C = HAX,  V 4 ~ I A H C E / S U P . ( V A R I A N C E S )  " , 5 2 8 0 +  P : , 0 0 7  (APPROX, )  
...... BA.~TLETT'EOX F = " ' " 2 . 5 1 3 +  P " " . 0 4 0  . . . . . . . .  
. . . . . . . . .  HA X_IJa..U.H V~_.RIANOE / ~ I I N I H U ~  VARIANCE = L 0 o 3 9 !  

. . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . .  ° . . .  



. . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . .  - . ' . . . : _ ;  . . . . . . .  :_':__ . . . . . . . . . . . . . . . . . . . . . . . . .  0 t l E ~ I T $  . . . . . .  P A G |  . I . . . . . . . .  ~ . . . . . . . . . . .  

_ F I L E  N O H A H ~ . . .  ( C R E A T I O ~  O A T (  x 0 9 / 2 } ~ 7 s  I ....................................................... 

V A ~ I A ~ L Z  < a T I ~ G  

A N A L Y S I S  OF VARIANCE 

SOURCE O , F ,  . .  SUH OF SQUARES .. N (AN  SQUARES . . . . . .  F R & T I 3  F PRQ8~ 

d~TH~EN n.IOUPS . 4 ~0,3SOO 10,087~ 

• T O T A L  . . . . . . . . . . .  39 . . . . . .  [ 4 g , 9 7 5 0  

J , Z Z L  , O Z k  

STANDARD 
- GROUP . . . . . . .  CO,JHT . . . . . .  ~-:AH " DEVIATEON 

C . q P  | ' ' "  O . . . . . . .  5 , | ~ 5 0  1 , 9 Z Z 6  . . . . . .  ' , & T g T  
_ . G R P  .2  . . . . . . . . . .  8. . . . . . .  ~ 6 , 1 2 5 0  . . . . . .  L , g S g ~  . . . . .  " _ . ,  6Q~.8 

GRP ) 8 8 , 0 ~ 0 0  1,  l g S Z  • k2;~6 
~ q P  q . . . . .  .8 . . . . . .  ' - , e ~ ? 5  o . t , ~ f ,  r T  , S 1 5 ~  

GqP S a ~ , 0 0 0 0  2 ;  1381 . . . . . . . .  * 7'~S9 

TOTAL ~0 S,~I'JO 

URGROUP E:) qATA ' "  . . . .  i ' . 9 6 1 0  . . . . . . . . . .  

STANDARD I 
. . . . .  ERROR - H I N | f l U H  HAXIHUq q5 PCT CONF INT  FOR N [ A N  

; I X : ~ O  EFFECTS ' lo~) rL  1 , 7 5 9 0  

. . . . . . . . . . . . . . .  R'A)tDOH' (FF I~CT$ tODEL 

. 3 1 o l  . . . . . . . .  

, 2 7 9 8  

. . . . . . .  I . L 2 2 9  . . . . . . . .  . ~ 0 2 2  

3 . 0 0 0 0  9 , 0 0 0 0  k , ? 6 f 7  TO ? , g 6 2 3  
Z , O 0 0 0  0 . 0 0 0 3  4 . ~ 0 5 9  TO ? , F 5 3 1 "  
5 ,OO00  9 . 0 0 0 0  7 . 0 0 0 0  TO 8 .  g g 9 2  
3 . 0 0 0 0  ? , 0 0 0 0  3 , 6 5 5 3  TO G , 0 9 3 7  
3 . 0 0 0 0  9 , 0 0 0 0  ~ , Z I Z S  TO 7 , 7 8 7 5  

2 . 0 0 0 0  " q .  OOOg 

S , 5 4 T 4  TO 6 , 9 0 2 2  

S . T 0 5 9  TO 6 . 8 k 3 [  

k e S B 0 7  TO F , 5 5 9 3  

.... TESTS FOq HOHOCE;~IE|IY OF ' /ARZANC[S 

COCHRANS C " HAX.  V~ .R IAHC-e /SUH(VARIANCES)  • . 2 9 1 9 t  P • . G S I  ( A P P R O X . )  
BARTL~.TT-uOX F = . . . . .  ; F O k ~  P • . 5 8 9  
HAXIHU ' t  VAet IAf iG(  / tZ IAIHUH V A R I A N = (  = 3 ,  ZOO 



_ . F Z L £  NONAH'-. . ICRLATEO~I 04TE = 09/.Z.ze/75 I ...................................... 
TUOFILE -LEO . . . .  

" ¥ ' - ' ; - ' -  - ; - " -  . . . . . .  " ; - - -  " , , " , , - "  ; - ; - ' - ' - " ' -  - o N " E  R ~  y - .,; .; .; - . ;  - ' . ;  - ; - -  - - - . , - -  . . . . .  - :  . - - . 

VA.~'~ABL £ RA rING 
BY C '~ ITERIO  

0 9 1 2 k 1 7 5  P A G E  8 

SOURC;- O, F, 

• . .  ~ . T g e . . E t ~ .  $ . ~ o u . p s  . . . .  t ,  

H I  THI  l.I G~ 31,1PS :35 5 0 , 6 2 5 0  '1 , q ~ 6 ~  
I - , .  ........................................................................ 

. .  TOTAL . . . . . . . .  39  _. ~ ' J , T / 5 0  

"., ANALYSIS OF VARZANCE "" 

SUH OF SQUARES HEAN SQUARES F R A r I ~  F PROB, 

2 1 ,  i 5 0 0  5 , 2 8 7 5  3 , 6 5 6  ,O1~ 

95 PGT CONF INT  FOR MEAN 

6 , k 0 5 4  TO 8 , 5 9 ~ 6  
6 , 9 4 2 : 3  TO 7 , 8 0 7 7  
6 , ~ B 8 3  "TO . . . . .  B , Z 6 1 T  . . . . . . . . . . . . . . . . . . .  
~ , 6 5 6 3  TO 7 , 0 9 3 7  
~ , 8 1 7 7  TO 7 , 1 8 2 3  

. .  - ....................................... 

STANDARD STANDARD 
GPOUP CO'JNT "" H-"AN" " D(VIATION ERROR MINIMUM " MAXIHU.~ 

GRR J. O 7 , P O 0 0  1 , 3 9 9 3  ,, t~629 6 , 0 0 0 0  9 , 0 0 0 0  ..... 
.... GRP 2 8 ? , 3 7 5 0  , 5 1 7 5  , 18 :30  7 , 0 0 0 0  8 , 0 0 0 0  

GRP" "J . . . . . . . . .  8 . . . . . . . . . . . . .  ? ,3  r ~ ) -  . . . . . . .  J.', 060T  . . . . . . . . .  , 3 7 B O  . . . . . . . . . . .  6 , 0 0 0 0  . . . . . . . .  9 , 0 0 0 0  
GRP ~ ,8 5 , , q . /50  l , k S l ?  • 5 t5~ .  3 o 0 0 0 0  8 , 0 0 0 0  
GRP "'B 8 '" 6 , 0 0 0 0  . . . .  i . ~ t ~ 2  " , 5 0 0 0  " P ,O000"  9 , 0 0 0 0  

" "I~bTAL " ' GO { . ,S  250 . . . . . . . . . . . . . . . . . . .  3 , 0 0 0 0  . . . . . . . . .  9 , 0 0 0 0  . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  -UNGROI)P~9 "-hA T6 . . . . . . .  1 ; 3 5 6 6  . . . . . . . . . .  ; 2 t 4 5  ........................................... 6 , 3 9 1 1 " ' " T 0  

. . . . . . .  J=IX-'D EFFECTS "'ID'3EL . . . .  J . ,202T 

. . . . . . . . . . .  RA."ID')P EFFECTS I O 3 E L  ,8L :30  

. - - - i t  t . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  

TESTS. FOR HOHOGEqEI IY  O+F.'/ARIA.NCES . . . . . . . . . .  

. . .  COCHRA'qS C = H~O.Xo.V~RIANCE/S...UH(VARIANCES) = , 2 9 3 8 , |  P = o 6 3 5  (APPROX, )  
BARTLETT-BOX F."F 1 , 7 5 6 ~  P : , t 3 6  . . . .  
MAXIMU:4 VA~.'IANCE I I INIHUH VA.R.IM4CE. ................................................ ................................... = 7 , 9 3 3  

. . . . . .  7,2509 . . . . . . . . . . . . . .  

, t 9 0 2  . . . . . . . . . . . . . . . . . .  6 , ~ : 3 9 0  TO T , Z ~ I O  

036:36 . . . . . . . . . . .  5 , 8 1 5 6  TO 7 , 8 3 ~ 4  

. . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  . . . . 



...................................................... 09124, , '75  . PAGE . . . . .  g . _  

.+ F]ILE N ~ ) r I A H I  e { C R r A T ] I O t , , I  r ) A T E  • O~)l+2klTS ) ....................................... 

r S U O F X L E  X N O  

• " , .++o+ii  .e+ k J i Y  -+ I I I  i I  i i  i l l  ~ ~ i m  ~ I .  m e l  m m mm m ell  I I  ~ I I  m ~ I ! '  ~ I S  I I I  m el* m,  I I  I I I  I I  Im I I  I m ~ ~ *m +i t m ~ ~ ~ ~ ~ i i  t ~ m 

VA.t,T AULE ~14T[HG 
mY O,~ITE~IO 

. . . . . . . .  ANALYSZS OF VA.~:ANCE 

W ~  

SOURCE . . . . . . .  D ,F ,  . . . .  SUH OF $2JARES 

8£THEEN ~ O U P S  . . . . . . .  k . . . . .  6 3 , 7 1 4 3  

~/THT~.G~. IL I~5 30 8 0 . 5 7 1 4  

TOTAL 3~ ~,,.J,2OS7 

HEAH SQUARES 

l S o 9 2 8 6  

F RATIC3 F PROO, 

S .931  * 0 0 1  

2 , 6 8 S P  

• + 

GROUP 

GqP ! 
Gq p 2 

T 
T 

STANOARO STANDARD 
H~aN " "  OEVZATZOM ' " + ERROR HZNZHIJH 

T , r 1 4 3  L ,LL2T . . . .  , 4 Z 0 6  
4 , 8 + 7 1  1 ,+63g  ,SS33 

O~P 3 7 7 . + g 7 1  . . . . . . . .  1 . $ 1 3 b  ,S948  . . . . . . . .  
GRP ~ 7 ~ . ? q ~ ?  l , g T 6 0  , T k b 9  
G~P S ? • S ,O000  ' "  1 . 9 1 k 9  . . . . . . . .  , 7 2 3 7  + 

TOTAL 35 8 , 1 ~ 2 9  

. . . . . . . . . . . . . .  O ~ G R O U P E 3  D A T A  . . . . . . . . .  2 , 0 6 0 0  

- - - "  . . . . . . . . . .  r | X [ o  EFFECTS q O D E L  . . . . . . . . . .  1 . 6 3 5 8  . . . . . . . . . . . .  . 2 ? 7 0  . . . . .  

. . . . . . . . . .  R A N D 3 H  E F F E C T S  I 0 3 [ L  . . . . .  I . + 0 8 S  . . . .  ; 6 T 4 6  

TESTS FOq HOHO+EH~ITY OF VAqZAPICES 

+.COCHRANS G • HAX, V ;qZANC[ ISUH(VARIANCES)  • 
BA~TL~TT-~gX F = 

_ _ . _ _  eAXlHUH VA~!ANC[  ' / . . i t l ~ ] , e H  VAR|ANGE - 

. . . . . . . . . . . . .  . 3 4 8 2  . . . . . . . . .  

HAXZHU~ 

pI! 
I 

9S PCT CONF ZNT FOR H[AN ~1~ 

6 . 0 0 0 0  9 , 0 0 0 0  6 , 6 8 5 2  TO 
3 , 0 0 0 0  T ,O008 3 , 5 0 3 3  TO 
5 , 0 0 0 0  . . . . . . .  9 . 0 0 0 0  . . . .  6 , ~ 0 1 ~  TO - • " 

~ , 0 0 0 0  9 , 0 0 0 0  3 , 4 5 8 2  TO 
3 , 0 0 0 0  9 . 0 0 0 3  3 , 2 2 9 L  TO 

3 , b O O 0  9 , 0 0 0 0  

8 , " 4 3 4  
6 , . 1 1 0  
9 , 3 1 2 S  . . . . . . . . . . . . . . . . .  

Y .  1 L 3 2  

6 .  PTO9 " " 

, Z g 0 8 ~  P -  , T i l l  (APPI~OX,| 
, S S 6 ,  P • , 6 9 S  

3 , 1 S 4  

" "  5 , 4 3 S Z  TG . . . .  6 , 8 5 0 S  " 

S , S T T t  TO 6,POBb 

t+ .269g  TO I I ,01S c) 



. .  F I L E  NONAel.-'. (GREAT~Oq DATE = 0 9 / 2 L 1 7 ~  ) . . . . . .  
SUr ]F IL r  PZGS 

- 3 N E ~ A  Y 

V A R I A B L E  ~A T I,~IG 
3Y C R I T ( R I O  

. . . . .  O ~ / # k . / T ~ ;  . . . . . .  P A G E  __ J L O _ .  

F P ~ t Z 3  F PRO8, 

1 2 , 1 2 8  ,GO0 

A '4ALYSIS OF VA~IAHCE 

~3UROE D , F ,  SUH OF S�UARES H-:'AN SQUARES 

. . . .  3 "THEEI I  G~OUPS . ~ t t ~ ,  1 t 4 3  2 8 , 5 2 0 6  

. . . . . . . .  H]T.HZH G ~ U P S  . . . . . .  30 . . . . . . . . . . .  ? 0 , 5 7 1 ~  . . . . . . . . . . . .  2.,.35 ~ _  

TOTAL 3** ", 8~4, 6 8 5 7  
+ • . , . . 

STANDARD STANOARD 
GROUP COUIIT FI£AN D E V I A T I O N  ERROR 

G~P I T 5 , 1 ~ 2 9  1 , ~ 6 4 5  , 7 0 ~ 7  2 , 0 0 0 0  7 , 0 0 0 9  
GgP 2 7 3 , 4 2 R f  * 7 8 6 6  , 2 9 7 ~  3 * 0 0 0 0  5 , 0 0 0 0  

- - - C ~ F - 3  . . . . . . . . . .  f . . . . . .  3 + ~ 5 7 1  . . . . . .  ~ g 3 ~ 5 2  . . . . . . . . . . .  B~08~  . . . . . . . . . . . .  2 , 0 0 0 0  . . . . . . . .  6 , 0 0 0 0  
G~P ~ 7 T , 5 7 1 ~  1 , 7 1 8 2  , 5 4 9 ~  ~ , 0 0 0 0  9 , 0 0 0 0  
GRP 5 7 7 , 7 1 ~ 3  1 , 7 0 ~ 3  , 6 4 4 2  ~eO000 9 ~ 0 0 0 0  

TOTAL .]~ 5 , 9 ~ 2 9  2 . 0 0 0 0  . . . . .  9 , ' 0 0 0 0  

. . . . . . . . . . . . . . . . . . . . . .  UHG~OU#E~ O A I A  . . . . . . . . .  2 . 3 3 0 7  . . . . . . . . . .  , 3 9 4 0  . . . . . . . . . .  
/ 

, 

F I X E D  EFFECTS qO�EL . . . . . . .  1 , 5 3 3 7  • 2593  " 

95 PCT CONF INT FOR HEAN H I N I H U H  HA XIHU'4 

~ , ~ 1 0 5  TO 6 , 8 6 7 2  " 
2 , 7 0 0 9  TO ~ , 1 5 6 2  
2 , 6 1 3 1  TO . . . . . . . .  5 , t O t 2  . . . . . . . . . . . . . . . .  
5 , 9 8 2 3  TO 9 .  t 6 0 5  
6 , 1 3 8 0  TO 9 + 2 9 0 5  

............................... 5 . ' 013~  

. . . . . . . . . . . .  3 .  0362 

4 ; 7 4 2 3 " T 0  . . . . .  6 , 3 ~ 3 5  . . . . . . . . . . .  

TO " 6 , 0 7 2 3  . . . . . .  

TO " 8 . 0  49~ ~ANO~H EFFECTS "400EL 2 , 0 1 8 8  , 9 0 2 8  

. .  IESTS. FOR HOqOGENEITY OF ~ARIANCES 

. . . . . . . . .  COOH~ANS C = HAX, V .%RIA t lCE /SUHIVARIANOES. )=  ,,2955.1 P = , 6 7 9  (APPROX, )  
BARTLETT'BOX F = l = O B t t  P = , 3 6 4  . . . . . . . . . . . . . . . . . . . . . . . . . . .  

HAXIHUH V A R I A N O E /  tINIMU_.,.H.. VARIANP,£ = 5 , 6 1 5  
........................................................................................... , ................................................. 

• , . -  . . . . .  



................................. O g / Z ~ / T S  . . . . .  PAGE .... t l  ..... 

SUBTILE STAY[ 

. . . . . . . . . . . . . . . . . . . .  ~ N ~ A Y  . . . . . . . . . . . . . . . .  

V4<I~DL~ 4~TI~tG 
~Y ~ l l ~ K I O  

A N I L Y S I S  OF VARIANCE . . . . . . . . . . . . . . . . .  

5OUNCE O , F ,  SUH O~ S3UARES HEAN SQUARES 

. + 4[THEEfl 2 ~ U P S  ~ 9 , 4 Z 6 6  2 , 3 S F I  

d|TH~N G~]U~S 30 l k S , ~ k Z 9  k *8381  

TOTAL Sk 1 5 k , 5 7 1 4  

, . . +  - . . -  • , .......................................... 

F RATZ3 F PROB* 

• 48~ ,74S  

SYANOIRO STAMDARO 
GROUP CO'JHT H~AH D[VZATION [AROR " 

GRP l 7 7 . k 7 8 6  1.P182 . 6 4 9 4  ..... 
6qP 2 T S , 2 ; 2 9  1,86~S .YO4Y 

- G~# 3 F ~ , 4 2 8 6  . . . . . . . .  ~ ,2991  . . . . . . . . . . .  , 8 6 9 0  . . . . . . .  
GRP ~ ? ~.OOGO 2 .g~3g  1,~1Z7 
G~P S 7 ~ , 1 ~ 2 9  . . . .  l * g S l e  , 737T  " - 

TOTAL 15 ~ , ~ 2 ~  1 .0000  
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CONCLUSION OF COM~ARISONS OF 
FUEL EKTINGS BY INTEREST GRDEP 

WITHIN CRITERION AND ROUND OF RATINGS 

The Statistical Package for the Social Sciences* (SPSS) 

was used to analyze the results of the ratings from round to round. 

The specific analysis performed was a cross tabulatlon of the 

fuel categories by interest group within each of the five evaluation 

criteria, for each round of the ratings. 

The overall conclusion is that the ratings within each 

workshop group were generally similar~ category to category, in the 

first round of ratings, but that dissimilarities became more apparent 

in the second round of ratings. The third round produced even 

greater dissimilari=ies. This means obviously that the sequence of 

discussions led to more discrimination of ~_he ratings by fuel 

category. The groups were able to develop group positions as a 

result of the sequence of discussions and ratings. 

Nie, N. H., Hull, C. H., Je~kins, j. G., Stelubrenner, K., and 
Bent, D. H., Statls~ical Package for the Social Sciences, 
Second Edltionj McGraw Hill Publishing C~any, New York, 
New York (1975). 
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