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ABSTRACT

This report covers a study by Battelle's Columbus Laboratories to
identify 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 Departument to provide background
inputs to the R&D piaaning process. A series of nine structured work-
shops was conducted with participation by selected reprzsentatives of
the various interest groups.

Participants in the individual workshops included representatives of
industrial and utility companies, state and federal govermments, and
public interest groups. Viewpoints were recorded on (1) the relative
importance of five specific evaluation criteria, (2) the evaluation of
seven fuel categories against 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.
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APPENCIX A

MATERIALS PROVIDED TO PARTICIPANTS
~ BEFORE AND DURING WORKSHOPS

The following forms and background documents are included here
for references purposes:

1. Sample cover letter confirming individual
invitations

2. Kir of advance materials mailed to participants
3. Survey forms used during workshops

a. Predicted Utilization of Coal
~and Coal-Derived Fuels

b. Priorities for R&D Emphasis

c¢. Evaluation and Feedback.



July 8, 1975

MEETING ON R&D PRTIORITIES FOR COAL AND COAL-DERIVED FUELS
0il and Chemical Industry =-- July 15

This is to confirm our telephone conversation regarding our plans for am
informal meeting of representatives of the oil and chemical industries to
discuss R&D priorities 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 industry sectors as inputs to the ERDA plamnning process.

Meeting and Motel Arrangements

We have reserved rooms for you and the other seven participants at the
Hilton Inn, 3110 Olentangy River Road, Columbus, Ohio, for arrival on
the night of July 1l4. They are prepaid and will be held for late arrival
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 that departure
flights any time after 5:45 p.m. are compatible with this timing.

Scope and Objectives of the Meetings

Meetings are planmed to include the following groups:

Electric power generation
Gas industry

011 and chemical industries
Coal industry

Industrial fuel users
Federal government

State govermment

Public interest
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These meetings are being held to synthesize profiles of priority views
representative of the various groups. The focus of the meetings will
be on weighting of priority criteria for broad classes of coal and coal-
derived end products; it will not be necessary to consider priorities
between competing processes within an end-product category. Using a
modified "Delphi" technique. we will seek participants' assessments

early in the meeting, plus subsequent considcration of these evalua-
tions later in the meeting based on further discussion.

Anonymity of Views
So that all can participate in the discussions with full objectivity,
names of individual participants will not be menticned in the reporting

procedure. ERDA staff will not be present. Views will not be identified
by individual, except where specific permission is granted,

Background Materials

Some brief backgronund materials on the meeting structure apnd definitions
are attached. Since we will be recording preliminary views early in che
weeting. it will be helpful if you will review this material, but no
extensive preparation will be necessary.

We hope you will find it possible to participate ir the meeting personally.
However, if you cannot attend, please call me or Shirley Haymes on Exten=-
sion 3168 to ler us kncw who will be representing your company.

Sincerely,

David W. Locklin

Program Manager

Combustion and Energy
TUteilization Research

DWL:sh

Attachments: A, B', and %
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BACKGROUND MATERIALS -~

Attachments to Letter of Invitation

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.

Crireris for Evaluating the Fuel Categories, plus Rating Sheets

This defines =2 set of criteria by which. t‘ne various
fuel categories can be evaluated,

We will be using 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 meeting and, possibly, discuss ratings with
others in your organization in advence. 4s men-
tioned in our letter, these inputs will be treated
anonymously.

Format for the Discussion Meeting

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-DERIVED FUELS

The following definitions are proposed for the categories of
coal and coal-derived fuels to be used in priority evaluations:

1., Coal As Mined, Direct Fired, Unconstrained by
S0, Emission Regulations

2. Low-Sulfur Coal, Direct Fired Specifically to
Meet SO2 Emission Regulations

3. Coal As Mined, Direct Fired with 50, Control
Equipment

4. Chemicaliy Cleaned Coal
5. Synthetic Liquids
6. Low-Btu or Intermediaste-Btu Gas

7. Pipeline-Quality Gas

Additional explanation of these categories follows:

1. Coal As Mined, Direct Fired, Unconstrained by SO Emission Regulations

This category includes coal, as mined, that is to be direct
fired in equipment where 50, regulations are non-existent, waived,
or will permit operation without measures for S0, 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 may not be involved, depending on the size and mnature of
the installatijion.

For example, this category may apply where SO, emission levels
of small equipument or older installations are not covered in federal
or local regulations. (Tkhe federal new source performance standard

at present applies only to emission limits of certain types of large
new or modified installations.)



2.

3.

4

Advance Material

. Attachment A
Page 2

A=S

R&D in this category would include that directed to increasing
the acceptability and extent of direct firing of coal without SOp
emission control equipment. For example, R&D could be directed to
economic and convenjience factors, as well as to minimizing emissions
of pollutants other than 502 (like NO, and fine particulates).

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

This category applies where coal, to be direct fired, is chosen
{onn the basis of its sulfur content) specifically for the purpose of
meeting SO emission regulations or regulated limits of fuel sulfur
content. It includes coal that is sufficiently low in sulfur,
as fired, to meet applicable regulations =-- whether by its natural
sulfur content or with the aid of mechanical preparation and washing.

For example, coal having sulfur content of less than 0.75 percent
meets the present federal new source performance standard. However,
lower sulfur content may be required to meet some local regulations.

Coal As Mined, Direct Fired with SO, Control Equipment

This category applies to coal of amy sulfur level, as mined,
where this coal is to be direct fired in installations with S0, control
equipment to meet regulations. This covers installations where S0z
control is achieved either by (1) stack-gas treatment for downstream
SCo control or (2) chemicaily active fluidized-bed combustion.

R&D in this category would include that directed to increasing the
acceptance and use of stack-gas treatment for conventionally fired
solid coal or, alternatively, of chemically active fluidized-bed
combustion systems or other systems where SO control is combined

with the combustion process.

Chemically Cleaned Coal

This category cbmprises. solid coal that has been chemically
treated to reduce sulfur content such that no other soz controel is
needed, Ash may also be reduced, but particulate controls may still
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be needed in some installations. Examples are solvent-refined coal

or other chemically desulfurized coal that is fired conventionally
as sgolid fuel.

R&D in this category would be that directed to chemical pro-
cessing for fuel sulfur removal and to utilization techniques that

will increase the acceptance and use of these chemically cleaned
fuels.

Synthetic Liquids

Fuels from coal liquefaction processes comprise this category,
along with intermediate liquid products that can be used as feed-
stocks for further refining to finished fuels or to chemicals. Sulfur
levels of such finished fuels are expected to be low enough that 80,
controls are not required,

A wide range of liquid synthetic fuels are included, for example:
e heavy boiler fuels
(fired as a liquid)

® ‘Yturbine-clean" fuels
(low in metals and particulates)

¢ light heating fuels or diesel fuels
e gpark-ignition-engine fuels.

R&D in this category would be that directed to (1) liquefaction
processes to produce synthetic liquid feedstocks and fuels as primary
products, and (2) identifying and solving problems in utilizing these
fuels to broaden their acceptarce and use.

Low=Btu or Intermediate-Btu Gas

This category 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 gas is less than for natural gas.
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Two basic types of gasification processes are under current
investigation and are classified by-the energy level of the fuel gas

they produce:
e Low-Btu gas (a150 Btu/cu ft for air-blowm gasifiers)

e Intermediate-Btu gas (~ 300 Btufcu ft for oxygen-
blown gasifiers)
Generally sulfur and particulate are to be removed from the fuel gas
prior to its utilization.

Large boilers designed for coal may be retrofitted with some
difficulty for low or intermediate gas, but oil- or gas-designed
boilers may require derating, especially for low-Btu gas; many
industrial combustion applications may be retrofitted for these gases.

R&D in this category would be that directed to gasification
processes, to precombustion clean-up of sulfur and particulacte, and
to fuel-gas utilization to increase the range of application and

acceptance »>f this apprcach for a variety of spplications.

Pipeline~-Quality Gas

Pipeline-quality gas, or high~Btu gas, from coal is intended
to be essentially interchangeable with matural gas In transmission
and utilizarion. It is frequently. called "substitute natural gas"
or "synthetic natural gas" (SNG).

large gasification plants mnear coal fields are in the planning
stage fo; producing pipeline-quality gas from cocal. The gasifica-
tion process may be similar to that for on-site gasification, but
cleaned intermediate-Btu gas is upgraded by a methamation step to
yield the same emergy value as natural gas (4'1,060 Btu/cu ft).

R&D for this category would be that directed to processes for
gasification, clean-up, énd methanation 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 processes

that are sensitive to small differences in gas interchangeability.
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APPLICABILITY MATRIX OF FUELS AND END-USE APPLICATIONS

Boilars, Etc. — Fiving Method

5
f
<

Stokep,

COAL AND COAL-DERIVED FUELS

by 509 Emission Regulations

2.  LowSulfur Coa! Fired Specifically to
Mewet SOp Emasion Regulations

3 Coal AsMined, Fired With SO,

§

&
1. Cosl As-Mined, Fired Unconstrained ;
Emission Control Equipment ‘ l

® Stack-Gas Treatment $
® Fluidized Bed 9

4.  Chemically Cleaned Coal

¢ Solvent-Refined Coal
{fired »s solid)

¢ Other Desulfurized Coal

o-
—o—-

5. Synthetic Liguids
* Specs Matcned to Applicarion " 9 % ¢ L

6. Low-Btu or intermediate-Btu Gas

© Low-Bw Gas 2 I
® Intermediate-Btu Gas h

e B t t

May not meet NSPS limit.® May comply with S04 regulations for some sources in some jocalities.

<D0.75 sutfur coal willi meet NSPS SO limit. Lower sutfur may be required in some localities.
Special clesnup is necessary 10 make these fuels “turbine clean”. Will meer NSPS limit
Already “turbine cdean™. Will meet NSPE fimit.

Retrofit from listed firing method is generally feasible, but with ditfic:ity and possible deraiing. Wili meet NSPS timit.

" 0O»p OO

Revuiit from listed firing method is genevally Teasible without derating. Will meet NSPS kmit.

*NSPS: Federal New Source Performance Standards.
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CRITERIA FOR EVALUATING
THE FUEL CATEGORIES
and

RATING SHEETS

Criteria

‘The following criteria are considered to be & minimum set needed
in judgments concerning R&D priorities for coal and coal-derived fuels.
The criteria are listed below without intended order of importance:

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

B. Extent of technical problems
C. Economics

D. Environmental impacts

E, Human impacts

These criteria are further defined on the subsequent pages.

Rating Sheets

Each of the following sheets contains a brief explamation of
the particular criterion to e considered and a set of scales for rating
the various fuel categories. In each case, please place an "X" on the
scale to indicate your best judgement regarding the relative ability of
each of the various fuels to meet the specified criterion.

There are two parts to the set of rating sheets. The first
group of 5 sheets (Part I) asks you to assess the extent to which each
of the possible coal-derived fuels satisfies each of several specific
criteria. The final sheet (Part II) then asks you to rate the relative
importance of each of the criteria for use iIn establishing priorities or
preferences for the various fuels; this results in weighting factors for
the criteria.
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PART 1. EVALUATION OF FUEL CATEGORIES

Criterion: A. Contribution to Enmergy Self-Sufficiency in the Unitred States

This criterion is based on consideration of the extent to which
the United States can effectively utilize domestic coal and coal-derived
fuels on a major scale to eliminare dependency on foreign energy sources
as soon as possible. The criterion refers to the degree to which coal and
cogl-derived fuels can be used as substitutes for petroleum-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 military preparedness value of a specific contribution to
energy self-sufficiency should also be considered.

Low High

Contribution Contribution

1. Coal, fired uncomstrained 11 1 K 1 1 : 1 1 1
by SO, regulations 0 12 3° 4 5 6 7 8 9

2. YLow=Sulfur Coal, fired to 1 1 1 1 1 1 1 1 i 1
meet S0, regulations 0 1 2 3 4 5 [ 7 8 9

3. Coal, fired with S0, L 1 1 1 i 1 d 1 1 1
control equipment [ 1 2 3 4 L] [ 7 8 9

&. Chemically Cleaned Coal

-
et
=
b
e
=
-

5. Synthetic Liguids

o=
-
~
w
F
i
o
«©

.'sm—

€. Lou/Intermediate-Btu Gas

=

ok

7. Pipeline-Quality Cas

ok

oF
=
[
»
wn
o
g
-]
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Criterion: B. Extent of Technical Problems

This criterion refers mainly to the state of development of
technology associated with the various conversion processes, and with
the level of technical risk involved in the problems remaining to be
solved. Of parricular concern is the probability that the process can

be developed to a commercial scale. Related concerms include:

® Technical feasibility of retrofitting existing
installations to fire these fuels

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

e The need for R& in related technologies
(materials development, etc.) and the potential
for the R&D influencing the risk associated
with the coal conversiom processes

& The availability of scarce resources (e.g.,
water in some areas)

& The ability to produce certain manufactured
products (e.g., large pressure vessels) needed
to implement the wide-scale use of a given coal

product,
Many Technical No Technical
. Probleas Remain " Problems Remain

to be Solved to be Solved

1. Coal, fired unconstrained 1 [ 1 i 1 1 1 1 [ )
by SO, regulations ] 1 2 3 4 5 6 7 8 e

2. Llow~Sulfur Coal, fired to 1 1 1 ! ! } 1 1 ] L
aeet soz regulations 0 1 2 3 4 L] [ 7 8 9

3. UCosl, fired with SO, 1 1 1 1 1 L t 1 ! ]
control equipment 0 1 2 3 4 5 6 7 8 9

&. Chemically Cleaned Coxl

S. Synthetic liquids P

6. _Lov/Intermediate-Btu Gas

o
"
ey
19
&
w
(-]
~
-

7. Pipeline-Quality Gas

tfs
o
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Criterion: C. Economics

This criterion refers to the total cost of building and operating

a system to produce, transport, store, and utilize a given coal-derived fuel
product. This includes all of the tangible costs that must be incurred to
realize full implementation of a given coal-derived fuel.

Costs to be considered include the following:

¢ R& and demostration costs to enable full-scale operation

® Capital investment for plants and facilities (including
land, equipment, construction, interest, and cost escala-
tion during construction, etc.)

e All operating costs in producing finished fuels
® Costs for transportation of finished fuels to point of use

¢ Costs assoclated with enviroumental ccntrols and retrofit
at point of use (if retrofit is needed).

Relatively Relatively

High Cost o ) low Cost
Coal, fired unconstrained 1 1 A i 1 | 1 [ 1 1
by $0, regulacions 0 1 2 3 4 [ 6 7 8 9
Low-Sulfur Coel, fired to 11 L 1 1 1 1 1 [l 1
neet soz regulations 0 1 2 3 4 5 [} 7 8 S
Coal, fired with 50, L r 1 1 | 1 I 1 L 1
control equipment 0 1l 2 3 4 5 7 8 9
Chemically Cleaned Coal 1 1 1 I ? P 1 i 1 1
0 1 2 3 4 5 6 7 8 9
Synthetic Liquids 1 . ' N ST TR TR |
[ 1 2 3 4 5 6 7 8 9
Lou/Intermediate-Btu Gas IR WU NSNS N SN TR DU SR |
] 1 2 3 4 5 6 7 8 9

Mpeline-Quality Gas

op
=
'
“
*
w
o
-4
o
1
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Criterion: D. Envirommental Impacts

This criterion refers to the relative adverse impact on the
physical and biological envirorment 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 all elcments of the natural enviromment:
namely, air, water, solid waste and thermal, including aesthetic impacts.
Requirements for the use of scarce resources, or acceleration of the use
of non-renewable resources (resource depletion) are also comsidered to
be envirommental impacts.

This criterion deals primarily with locaiized impacts.

High . Little

Adverse Adverse

: Inmpact : Inpact

1. Coal, fired unconstrained 1 1 $ i 1 1 L I N N
by SO, regulations ¢ 1 2 3 4 5 6 7 8 9
2. Low-Sulfur Coal, fired to L L 1 ? I ) ! [ | 1
meet 502 Tegulations 0 1 2 3 4 5 6 7 8 9
3. Coal, fired with S0, 1 ) | ! A | $ y g 1
control equipment (1] 1 2 3 4 5 6 7 8 9

&. Chemically Cleaned Coal L ' ¢ | 1 1 1 ! 1 [}

5. Syathetic Liquids FYREN | (IS R | ] 1

e
fase.
-

6. Low/Intermediate-Btu Gas

ok
-
'
w
»
w
o
“J
)

7. Pipeline-Quality Gas

le
=
=3
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Criterion: E. Human Impacts

This criterion refers to the impact on the net “Quality of Life"
of the overall population as a result of extensive use of the various fuels.
Of concern are adverse impacts that might affect individuals, communities,
or soziety in gemeral. This ir:ludes the overall manpower requirements
associated with conversion and utilization of a given coal fuel and the
employment shifts caused by changing over to a different fuel. Also
included are any significant cultural impacts resulting from the comversion
processes and associated activities.

In considering this criterion, emphasis shall be placed on overall
impact to the nation; this means that intemsive local adverse impacts may
have to be carefully weighed against broader or more diffuse benefits.

Highly Undesirable Bighiy Desirabl

) Overall Impacts Onrai'l ;:w::tse

1. Cosl, fired unconstrained 3 1 L L PR L1 ! 1
by SO, regularions © 1 2 3 & 5 6 7 8 9

2. Low=Sulfur Coal, fired to { 1 1 ? [ EE B N | [ |
meet SO, regulations ) 1 2 3 4 5 6 7 8 9

3. Coal, fired with S0, I L | 1 | N DU N 1 L 1
centrol equipment 0 Y 2 3 4 5 6 7 8 9

4, Chemically Clesned Coal 1 L 1 ] 1 ] 1 1 ! L
o 1 2 3 4 S 6 7 8 9

5. Synthetic Liquids

O B | ! 1 ] 1 [

0 1 2 3 & 5 [3 7 8 9

6. Low/Interwediace-Bru Gas 1 i 1 | 1 1 1 i 1 i
0 1 2 3 4 5 6 7 8 9

7. Pipeline-Quality Gas FEENE TN DU DU IUNNE SN R I R
0 1 2 3 4 5 6 7 8 9
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PART II. EVALUATION OF CRITERIA

Criteria Weighting Factors

Please place an X" on the scale to indicate your best judgement
regarding the relative importance of the following criteria in determining

wriorities or preferences for the various coal-derived fuels. The scale

=esults in relative weighting factors for the criteria.

Negligible Of Ttmost
Importance Importance
Ae Contribution to Energy [ it I 1 1 1 1 ! [}
Self=Sufficiency in the U.S. 0 1 2 3 4 5 6 7 8 9

B, Extent of Technical Problemg | | B A 1 i ! L 1 1
[} 1 2 3 4 5 [ 7 8 S

Co Reconomics 1 [ B 1 ! 1 | B [ t
. 1] 1 2 3 4 5 [ 7 8 9

Ds Environmental Impacts 1 | I ) ) (I | 1 i
] 1 2 3 4 S 6 7 8 9

K. Human Impacts PO N X I | [l 1 1 [} 1
0 1 2 3 4 S 6 7 -] 9
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FORMAT FOR THE DISCUSSION MEETING

Agenda

8:00 Pick up of participants at Hilton Inn

8:30 Morning Session

¢ Introduction, objectives, and ground rules
¢ TInitial ratings by participants

¢ Open discussion for clarification of categories
and criteria

¢ Second ratings by participants
11:45 Lunch
1:00 Afternoon Session

® Summary presentation of ratings 1 and 2
® Open discussion of implications

® Final ratings by participants and summary
® Minority stitements

4:30 Adjourmment

Details of Meeting Plan

Specific workshop activities will be directed to the identifica-
tion of group viewpoints (including consensus and minority viewpoints), with
any needed clarification of fuel categories and criteria.

The first activity of the meeting will be for each of the parcici-
pants to complete the rating sheet included here as Attachment B. If you
have time to fill this out before coming to the meeting, it will facilitate
the initial rating procedure and additional time will be freed for discussion.
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Following the initial completion of the rating sheer, there
will be open discussion within the group to clarify and define appro~
priate concepts and to adjust any definitions required to remove any
smwbiguities in the broadly labeled categories and criteria as presented
in Attachments A and B, After the discuassions, the rating sheet will
be completed again to provide an opportunity for participants to adjust
positions on the basis of new or clarified information.

In the afternoon, the results from the first two ratings will
be presented to the group for review and discession. Opportunity 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
tv the group to exemine whether a consensus exists, and time provided
for recording of minority views. -

An electronic aid will be used to speed up the process of
recording the ratings of all participants simultaneously and tabulating
the results. Anonymity of the individual participants' votes will be
assured, while information related to averages and spreads in votes will
be made available to the group as & whole,

At the end of the day, each participant will.be provided with
a copy of the group's final position. Later, each participant will also
receive a copy of Battelle's summary report to ERDA covering the entire
series of meetings.
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PREDICTED UTILIZATION OF COAL AND COAL-DERIVED FUELS

We would 1ike to obtain your judgments regarding the likely
vixes of fuels derived from coal, as they wili be used in three distinct
time periods. Rate the fuel expected to have the greatest utilization

with a 9. Rate the remaining six categories relative to that one. (For
 example, give a rating of 3 to a frel that you expest to be used to
produce about onz-third of the "equivalent energy" produced .y the most
significant fuel.) Please do this for the three indicated time periods.

1980 1990 2000

1. Coal, fired
unconstrained by
502 regs.

2. Low-sulfur coal,
fired to meet
SO2 regs.

3. Coal, fired with
S0y control
equipment.

4. Chemically cleaned
coal

5. Synthetic liquids

6. Low/Intermedlate
Btu gas

7. Pipeline-quality
gas
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R&D PRIORITIES

Priorities for R&D Emphesis

Several of the industry groups have suggested that a direct
rating 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 category, comnsidering 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 100.

Fuel Categories

Chemically Cleaned Coal

Synthetic Liquids
Low/1ntermediate-Btu Gas
Pipeline-Quality Gas

N o
L

Please mail completed form to:

Thank you.

Coal, fired unconstrained by S0, regulations

Coal, fired with 50, control equipment

Percent
Effort

Low-Suliur Coal, fired to meet SO, regulatioms . ‘

[T

100 %

D. W. Tocklin

Battelle Columbus Laboratories
505 King Avenue

Columbus, OR 43201



Workshop Survey Form 3
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- 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.

Inadequate Adequate
1. Was there adequate opportunity ' T T T [ T SR S
for your ideas to be cousidered? 6’ ’ i é T é T ;
2. Do you feel that the finmal result
is truly representative of this
v d
group’s collective position? Unrepresentative Representative
a. The final evaluation matrix 6 - é —— t* $ t é
b. The coal utilization forecast é — % +—4+ ‘Ag —t é
3. Do you feel that the final result
is truly representative of your
industry's position? Representative
a. The final evaluation marrix 5774L~ } g -t ‘% —t é
b. The coal utilization forecast b ~+—i- 43 i ¢ ‘%’ +—t é

Part 2

4. What activities or copditions did you find particularly useful in helping
the group work towzcds the objective? 7 _

5. What activities or conditions did you find distractive or inhibitory to
the group task?



APPENDIX B

KEY COMMENTS BY PARTICIPANTS

This Appendix contains key comments of participants or group
positions that were selécteéd from notes taken at the_workshops as being
representative of significant inputs or insights, They have been dis-

tilled and conbingg.' in some cases.

Comments were recorded on tape only at the request of partici-
pants. The most significant of these’ taped comments, usually as group
posii:ions » are included : in Appendix C with the principal record of each

workshop group.
Comments in’ this Appem_i:!x are organized as follows:
o COMMENTS ON EVALUATTION CRITERIA

(for each ecriterion)

‘t COMMENTS ON FUEL CATEGQRIES
{for each fuel category)

e COMMENTS ON RSD EMPHASIS
e COMMENTS ON FEDERAL INCENTIVES
e COMMENTS ON SPECIAL ISSUES
 COMMENTS ON METHODOIOGE

® GENERAL COMMENTARY-

The last 5 sections are arranged by workshop group.



COMMENTS ON EVALUATION CRITERIA

Extent of Technical Problems

Economics

Human Impacts

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 to economics, safety reguirements for
workmen, and environmwental concern. (0il aud
Chemical Industry Group)

There was a concern by the Composite Group that
the weighting schewe for Criterisn B--extent of
technical problems--cannot be the same used for
the other criteria. Am illustration is that
"“"there may be no technical problems involved in
pcisoning the next generation."

The Electric Power Industry Group pointed out
the distincticn between "base-load" and peaking"
use. The decisions concerning the proper mix of
equipnent and fuels tracslates into tradeoffs
betwecn capital equipment investments and oper-
ating costs.

The 0Oil and Chemical Industry Group suggested
that major developmeats in energy conversion may
cause emplovment biddinmg. Major inflation could
occur if employment bidding proceeds unbounded.

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

e A participant suggested that there are many

secondary lmpacts associated with fuel categories
3 through 7 that we know very little about, e.g.,
carcinogenic agents. (Federal Government Agencies)

Interplay of Criteria

e A participant illustrated the interplay of the

criteria as follows: "We 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 1

to Category 7, l.e., the usable energy derived
from a ton of coal is less in the end use, going
from Category 1 to Category 7.

Coal, Fired Unconstrained by SO2 Regulations

The Public Interest Group questioned the health
effects of SO,. Sulfate and particulate matter
were mentionea as being important, especially
respirable particulates.

The Federal Government Agencies Group indicated
that 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 reconverting wany plants back
to coal burning. The distribution system for coal
would have to be completely rebuilt,
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e The Coal Industry Group stated that in order to
convert oll-designed burners to coal burners,
they would have to be derated. This 1s generally
not feasible. A 5 percent derating is usually
unacceptable to a utility.

Low Sulfur Coal, Fired to Meet SO2 Regulations

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

e The 0il 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, but the low sulfur coal is
in the southwest,

Coal, Fired with SO, Control Equipment

e The Federal Government Agencies Group coumented
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.

e A participant commented on fluidized combustion as
being a very attractive technology under the fuel
category. It may be most economiczl for retrofit-
ting. 7There is high technical risk associated
with AFBC and a question of the availability of
limestone at a reasonable cost. This process will
not be used extensively in industry (except for
very large companies), but pressurized FBC may be
another matter. (Composite Group)

Chemlcally Cleaned Coal

e The Electric Power Industry Group suggested that
the problem with SRC is that it is neither coal (solid)
nor oil (liquid) and it is very difficult to store,

it may be carcinogenic, and there is a great materials
handling problem.



o The State Governments Group expressed reservations
as to the economics of chemical cleaning processes.

Synthetic Liquids

¢ The Coal Industry Group pointed out that the transg-
portation sector is dependent oun liquids.

e The 01l 2nd Chemical Industry Group suggested that
synthetic liquids should be broken down to several
categories~-methanol, Fisher-Tropsch, hydrogenated
syncrude, and lightly hydrogenated coal (which may
have carcinogenic problems).

o The 01l and Chemical Industry Group stated that the
state of the art in synthetics Is not good. Govern-
ment action in R&D is needed. *

s The Electric Power Industry Group indicated that the
experience with synthetic liquids is that they sludge
out., Pyrolysis liquids have gummed up equipment.
There are a2 lot of problems yet in this area.

e The Industrial Fuel Users Group questioned the
absence of oll shale in the list of fuel categories.
This may be a lower cost alternative than synthetic
liquids.

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

Low/Intermediate BTU Gas

o 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.

e A participant preferred to separate low- and
intermediate-BTU gas. The places for use of low-
BTU gas are limited. Retrofit possibilities for
nitrogen-bearing gases are limited., (0il aad
Chemical Industry Group)

*
See also recorded comments by 0il and Chemical Industry Group in Appendix C.



e The Federal Government Agencies Group pointed out
that lgw~BTU gas has potential for combined-cycle use
with high efficlency. Much of the curreat thzcust in
low~BTU gas is for combined-cycle use,

Pipeline Quality Gas

e 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.)

e The 0il and Chemical Industry Group stated that the
problem with synthetic fuels is the difficulty in
obtaining finmancing.

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

e A representative from the Elzctric Power Industry Group

commented that pipeline quality gas is so expensive
that it will not be viable for a long time.

Mixed Fuels (Coal Industry Group Ouly)

e 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
teckbunology may be required to make possible delivery
as a liquid; e.g., a stabilized liquid.

o The costs associated with mixed fuels will depend on
several factors: whether the liquid is natural or
synthetic; pulverizing to a2 coiloidal level; the
emulsifier; whether it's transported as a slurry or
colloidal suspension. These possibilities suggest
that this is a frultful area of research.
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COMMENTS ON R&D EMPHASIS

Oil and Chemical Industry

Gas Industxy

Electric Power

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

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 e2xclude 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., 2 high vote on fuel category l.

Industry

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 pogssible to intervene.

Industrial Fuel Users

Nonenergy intensive 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 RS&D efforts could be most useful in this area.




Public Interest Groups

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

State Governments

e Some of the questions are not relative to R&D, e.g.,
that we can make pipeiine quality gas, low-BTU gas,
and solvent refined coal are well demonstrated.

Composgite Group

e The State Governors have gone on record for separation
of data collecrion from regulatioas.

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

COMMENTS ON FEDERAL INCENTIVES

Coal Industry

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

0il and Chemical 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.



Industrial Fuel Users

If we cannot bulld 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,
etc.

Compogite Group

Coal Industry

Electric Power

There is a vital concern that there must be conscancy
of the regulations in order to allow industry to make
decisions aund 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-derived fuels.

Industry cannot risk the R,D&D.

COMMENTS ON SPECIAL ISSUES

The uacertainty of the future legislation is a problem.
Coal companies cannot risk new developments with this
degree of uncertainty.

Industry has to forecast a viable position in making

investment decisions. This is impossible with too many
uncertainties due to shifting rules.

Industry

In considering regulations, it would be helpful to
establish a modified position. For example, the
standard could be based on ground-level ambient con-
ditions, with managed operation wirh shutdown at times
of inversion, and cost/effective considerations of all
sources for ambient standards, This would assume
removing point source emission regulations.

0il and Chemical Industry Group

(See Appendix C.)



Industrial Fuel Users

e 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 rapidly.

o 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-sufficient if they do not have gas.

Public Interest Groups

e This group thought that its greatest contribution to
the exercise is in setting priorities on the criteria.

The group felt most competent in evaluating these
priorities.

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

State Governments

e This group pointed out that although the consumer
is aware of energy costs, he is not aware of the
environmental protection cost.

Federal Covernment Agencies

® The Federal Government Agencies Group indicated that
we need all of the fuel categories--none are less

important. They predict that we will fall short of
our total needs.

Composite Group

e It was suggested that this group think in terms 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 the observation that we were
addressing the budget format as isolated entities and
thus getting bland results.

SCORING

Public Interest Groups

e Expressed concern that any time a mathematically
derived "score" is used, there are questions about .
reliability and validity.

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

e Expressed annoyance about the scoring, since it is
not clearly defined and it is not clear how it will
be wused.

o The definitions of the fuel categories and criteria
are too wide and this creates "smearing" and "skewing"
of the results,

Composite Group

e One individual explained that he had factored con-
straints into his ratings under criterion--energy
self-sufficiency~- and, therefore, it was "double
counting" to mulitply the ratings by the weighting
factors for the other criteria.

e There was a view that the scoring process is less
sophisticated than the participants.
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GENERAL COMMENTARY

Gas Industry

e The EPA/ERDA should do a service by establishing the
effect that 302 has on the population.

Public Interest Groups

e Current research on health aspects show that sulfates
are being studied more carefully and that with par-
ticulates the most significant health hazard is the

1 percent that is uncontrollable, i.e., the respirable
particulates,

® There was concern that there are differences between
Federal and State regulations and standards and no one
seems to know the basis for these. Perhaps we are
wasting money to do things we do not need to be doing.

Industrial Fuel Users

e Many new plants are designed with coal-fired central
heating to insure ther fuel will be available, even
where gas is now available.

¢ One company 1s looking to coal for any new industrial
plants.




APPENDIX C

PRINCIPAL RECORi)S FROM EACH WORKSHOP

This appendix contains the principal records from each of the
workshops. The material for each group includes the feollowing:

] ‘Compositi.on of the Group

¢ Edited Tape Recorded Comments

e Final Evaluation Matrix

e Graphical Ratings of Fuel Categories .and Criteria

¢ Graphical Rating of Fuel Categories and Criteriea
(High and Low Votes Removed)

e Forecast of Relative Mix of Fuels for Each Group=--
Relative Allocation of R&D Effort for Each Group.
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WORKSHOP OF
COAL INDUSTRY GROUP

July 8, 1975
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COMPOSITION OF COAL INDUSTRY GROUP

Type of Organization

Description of Representative

Steel company producing 25 million toms of
steel per year. Utilizes sbout 29 million
tons of coal per year.

R&D staff position in coal utilizarion and
energy.

Manufacturer of coal handling and prepara-
tion equipnent aand engineering of coal
handling systems and preparation plants
with vorldwide capabilicy.

Management of research and development
projects. Experienced in mineral pro-
cessing.

Operating underground and surface mines in
South, Midwest, and West. In ceal busi-
ness for over 80 years.

Position in energy plannirg and environ-
mental quality.

Engineer-contracror using broad scope

of techoology worldwide. Has experience
in coal mining, prevarvation, gasification
and liquefaction.

Vice president, Enexgy Ensineer Sources.
Experienced in worldwide management of
engineering and construction.

Large energy company producing oil, gas,
coal, uranium, and shale. Developing coal~
derived synrhetics. ’

Manages synthetic fuel development.

Resource, traansportation, and user of
energy products. Energy and resource
mansgement producing oil, gas, coal,

and chemicals.

Department head with main field of
experience in engineering process
design, plant operations (oil and
chemical), and business management.

Coal mining and sales with 12 mines, 25
million annual production. Have had
50 years experience in coal mining and
utilization.

Manager technical services, with
experience in coal utilization and
steam generator design considerations
for vtilization.

Steel company which is major coal producer
and consuder. Has approximately 10 major
ranufacturing plancs and approximately 12
coal mines.

Supervisor of energy research. Experi-
enced in fuel utilization. Currently
involved in synthetic fuels research
project.




COAL INDUSTRY

Relevant Comments From Tape

The time frame for rating the fuel categories is defined as preseant
to 1990.

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

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

a liquid. It would be (1) a mixture of pulverized coal and petroleum

products (a coal/oil slurry) with the coal beneficiated by present
technology or advanced techmology; or (2) a mixture of pulverized coal

and synthetic liquids (coal-derived). The product has potential for

being distributed by conventional systems or new pipeline distribution

systems. For this exercise it is assumed that tte product would be

transported by existing methods.



? ] E’ g%g g g ‘3 g 9
LK g g 8 5
133 5 &8 g 44 g § 3
2 a o a @
Welghts 7 R 4 '
1, Coal, fired ¢ 2 7 ¢ '
mosiaw | 76 | ogol | oae Lar | gy || o
9 7 - §
2. Lo: su:fur coal, ! s < ¢ 3
ired to maat .
50, regs.m ° S/ g 6.% 9 6.‘ ] 6. ? ; 6.0 : 9' 51
3. Coal, fired with * ' L ¥ 3
50 1
oaitpment. 3.6 A6 3.1 $.8 H9 S &
6 [ 3 7 7
T 0
4, cnemiially cleaned 3 t ? 6 v ’ .
. coa 0 .0 X- 3 L0
4o Jd 27, . %7 |l 6.7
L 7 7 3 3
5. Synthetie Liquids .
as | as | a¢ | s1 | #6 | *F°
0. Luw/Iuturuediate 3 * ' ! d s
Btu gas A J.9 oY ./ 7[ 9 6.2
2 gl = ' '
! ! Z Z. Z.
7. Pipeline~quality °? S 4 ,1 < /
gas X 4 .
3 % /-4 ) S.7 g #o2 7
3 . L'} ¢ 5 )
8., Mixed Fuels
. | %% | o7 | w1 | &1 4| =6 8.1

FINAL EVALUATION MATRIX, COAL INDUSTRY

S-0




COAL INDUSTRY

INITEAL RATING . SECOND RATING THIRD RATVING

] et —
MM \\\\\\ \\\&‘\{‘ DR \\\\\\\:\\\\\\\\\\\\\

NI
SRR

i M

_

000000

¢ AT sutass seur-swrrativsecey
ttresicey #rpering
EEITLIY

Gusisoungurs. Loragiy

RSN tAPRCTY

13
vnu- “ay [
eBIpLInGg, AR08 0010 wN1L} Varege v upn o NI




COAL INDUSTRY
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FUEL CATEGORY

Coal Industry
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DISSENTING VIEW (OR MINORITY REPORT)

The following letter was submitted by one of the Coal Industry
Group participants after the workshop.

July 28, 1975

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

My analysis is based on the belief that the overriding criterion is energy
self-sufficiency (weight of 9) and that to attain self-sufficlency it will
be necessary to provide coal derived fuels to meet the needs of industrial
users as well as the electrdic utllity industry.

We predict that by 1985 (we have not extended our prediction to 1990) the
industrial sector will have a fossil fuel requirement of 22.5 quadrillion
Btu/year (not including coking coal) and the electric utility sector will
have a requiremenr for fossil fuel of 21.0 quadrillion. Thus the total
fossil fuel requirement in 1985 for industrial use and electriec power
generation will be 43.5 quadrillion Btu/year.

If we assume that all of the electric utility requirement and 1/3 of the
industrial Tequirement can be met by direct firing of coal, 28.5 quadrillion
Btu/year can be provided for in this manner. This leaves 15.0 quadriliion
Btu/year that must be provided for by other than direct firing of coal. We
also predict that demestic o1l and gas production in 1985 will total 46.5
quadriliion Btu/year or 7.1 quadrillion Btu/year more than the combined fossil
fuel requirement of 39.4 quadrillion Btu/yr for the residential and trans-—
portation sectors. Thus, assuming the maximm possible usage of direct firing
of coal and using all domestically available oil and gas there would still be
7.9 quadrillion Btu/year of fossil fuel requirement for industrial users that
must be made up from some other source, e.g., imported oil and gas, oil from
coal, or gas 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 following
comments.

First, regarding the relative weights of the five criteria. As stated before,
the No. 1 consideration is always being able to supply the necessary fuel,
l.e., Energy Self-Sufficiency. This I rate at 9. Economics and environmental
impacts are important considerations and are rated 7 and 6, respectively. In
ny opinion, the extent of the technical problems yet to be solved and the



human impact are of lesser lmportance and each should have a rating of 3.
Highly technical processes should not be rated poorly if they offer significant
other benefits. Extent of technical problems should not be confused with
chance of success.

Under A) Energy Self-Sufficiency we have rated each fuel category according
to its ability to meet all of the fuel requirements, as stated above, within
the constraints imposed assuming an unlimited supply of that fuel category.
Synthetic 1iiquids, low, intermediate and high-Btu gas will meet all of the
requirements for fossil fuels. Chemically cleaned coal and direct firimng of
coal can be used for 28.5 quadrillion/year or 7/9th of total fossil fuel
requirement. Hence the rating cf 7. Our rating of 3 for mixed fuels is
based on the belief that SO, 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) Environmental Impacts are self-evident.

For the Human Impacts ratings I have taken the position that all of these fuel
categories will fall scmewhere between "Highly Undesirable" and "Highly
Desirable" Overall Impacts. The categories for straight firing of coal and

for mixed fuels I have given a rating of 5. Since the synthetic fuel categories
will require additiomal manpower, 1 have given these a rating of 4.

On the f£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 in actuality the supply is inadequate to meet the total
requirement. Thus neither of these represent realistic solutions to the probler
of increased coal utilization.

After these first 2 categories, Synthetic Liquids and Low/Intermediate Btu gas
have the highest ratings.

I believe rhat this analysis represents a2 more balanced consideration of both
Industrial and electric utility fuel users, and feel that the higher rating
for coal conversion research in general and liquefaction in particular is more
representative of the true requirements in the U.S. than the average rating
developed during the meeting in Columbus.

I was pleased to have the opportunity to participate in your coal industry
session, and hope that you will be able to corroborate and give additional
weight Lo the views presented herein,

Very truly yours,

Attachment
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WORKSHOP OF
OIL AND CHEMICAL INDUSTRY GROUP

July 15, 1975




COMPOSITION OF
OIL AND CHEMICAL INDUSTRY GROUP

Type of Organization

Description of Representative

International petroleum company which owns
¢coal deposits, R&D on synfuels from coal.
1974 product sales 2.3 million barrels/
day, revenues $24.5 billion.

Manager, speclal studles in research
deparctmeat. Experience in analysis and
planning of research, engineering-
economies studies.

Major fully-integrated perroleum company
with growing inreresis in alternative
energy sources. Operares 4 domestic
refineries and is opening its first coel
nine.

Directs the planning and assessment of
new technology for oil and gas e«plora-
tion and production. R&D experience in
petroleun processing and synthetic fuels
production.

Major 21l company w.th 5 domesric refin-
eries and 1 operating mine. 7Ten years
experience of coal research.

Planning manager. Experlenced in plan—
ning in areas of oil and coal.

Hedium sized integrated oil company. No
msjor coal holdings or coal processing
experience.

Technical advisor to vice-presidentc of
Research and Chemicals. Experienced in
enhanced recovery of hydrocarbons.

Chemical manufacturer with 100 plants
bavinog $5-6 billion sales. Considerable
experience ' in coal and coal derived fuels
prior to 1956.

Research manager, Energy and Materials
Department. Experienced in chemical
regearch.

Large engineering and comstruction
contxactor, serving principally the oil

and chenical induscries having approxi-
mately $700 million business per year.
Contractor for engineering and construcrion
of 1 major coal converaion plant (over-
seas). Also active in R&D in coal gasi-
fication,

Director of process engireering. Experi-
ence in process engimeering, principally
synthesis gas, petroleum refining, petro=—
chexnicals.

Multinacion broad base company. Anmnual
sales about $4-5 billlom, chemicals and
plastic sales about 50 percent of total
corporate sales. Extensive R&D in coal
chemistry, coal coaversicn, coal utiliza-
tion

Department manager. Experienced in
chemicals and plastics, coal cooversion.
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OIL AND CHEMICAL INDUSTRY

Statements Preparsd on Wallcharts by Participants¥
(No taped comments)

Things ERDA should consider in setting R&D priorities:

(1
(2)

(3)

)

(5)

(6)

€))
(8)
9

(10)

(11

(12)

(13

Short range - maximize coal substitution

Liquid hydrocarbon has priority uses (e.g., transportatiom).
Coal can and should substitute for nonpriorityv uses.

Technology for production of methanol from coal is considerably
mor. advanced than production o syncrude from coal.

Technical and economic uncertainties produce an unjustified
derating of synthetic liquids.

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

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

(b) Home heating oils

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

Real need is for liquid hydrocarbons from coal
Immediate acceleration for producing a range of petroleum liquids

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

Possibly overlooked processes which produce a combination
of products.

The real environmental impact of surface mining is acceptable.
The problem lies 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 upsn
technology which has been Gemonstrated on a commercial scale.
Development of synthetics could be accelerated if commercial 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 aud
definition of terms. If this category is limited to "Synthetic
Liquid Hydrocarbons" if we concentrate on a time frame from 1985 to
2000, then "Symthetic Liquids" assume great significance. 1In
particular we believe they will be of increasing importance as
transportation and space-heating fuels, and as chemical feedstocks,
first to supplement petroleum and then to substitute for it.

* St~tements recorded betwcen second and third ratings.



" |
o i AL g - ,
pd | g | 1| Pl
£ HER 8 Eé 5 | 3
| 3 2 s a a
"y J [ J
Weighta 7.9 '\_9‘ 4. 6‘ ) 79 s 3.0 & 33/ 7
« GCoal, firedi it . ¥ ¢ s ¢ !
unconstraine
802 regs. y 7-3 9 b’- 0 y 7,X y o?-é ¢ 3.8’ ¢ . 9' 9
. I.ovfr gulfur coal, & ¢ . ¥ > |
faps | g0c | ma | by | &S | 4L | seo
. Cosl, fired with 3 N Y 3 4 .
§0y contro
poc Revnring &1 | 46 | #5 | s& | 6o ) &0
« Chemically cleaned . : g ¥ ?
50, A&| 32 | 41 Js2 | 53
t ° . [ 4
. Synthetic Liquids . .
: 17117 % \3"/' ) /' ? ] &6 9 6’0 7 .6' 0
3 _ 3 ! Y Y
» Low/Intermediate : o
Btu gas “ G2 9 \.5-7 ¢ 3.6 g 64 . é‘/ . 7- 7
— L 3 ° 1 m
« Pipeline-quality
gas 61'61 ol 6‘,? . 02./ " 6'.8' . -6.0 ] 6.5

FINAL EVALUATION MATRIX, OIL AND CHEMICAL INDUSTRY

LT=D




OIL. AND CHEMICAL INDUSTRY

INITTIAL RATING SECOND RATING THIRD RATING

) . 3 . 3 [ ] [ ] ? 3 [} 1 ) 1 » .
H % 3 2 H :

» ) ] » ] ] 3 ¥ ] . [} H 4
j—r - k.. T RS [ 4 1 . X X " e ey — A A 4
A Ainnnnnhin g . T A T T T T
IR T Iinnnu N i ninnnaak A N A N A T T
1 AT X \ A RN
o « RN _ X NN
’ N 3 Annnnunnasy
. AN AT
' AR Y
v T IR TNV NIRRT T DT TR RRRR TH
[ HHHRANIN A T DDA DI HRIIN R
’ USRI MU O UL
LR PHIERN
s (TSR [N
« [T T T TR O AT E O I
' TGN . )
Vizz / V722 7 i i i
A / AP s i i i fl‘
i A GG y—
TL200000 A o
LI VA .
. . _ T . ______‘
' o EESETTOCONITESSITG reresr anve sernicnnens
' o (EROTIEINUUMNITD v coeress roen 0
N (sl v /. JOLILID
¢ : fe=ew
. aE 0T Sty 400 : RIS TR s
t {esetrtng-ges . v hie. i SENITEDR v e ann
LR A 2 )




OIL AND CHEMICAL INDUSTRY

(High and low votes removed)
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FUEL CATEGORY

Oil 8 Chemical Industry
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WORKSHOP OF
GAS INDUSTRY GROUP

July 2, 1975
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CCMPOSITION OF
GAS INDUSTRY GROUP

Type of Organization

Description of Represencative

Gas distribution company haviog 3 million
custoaers. Six years experieace in feasi-
bilicy study and dewign of coal gasifica-
tion facilicy.

Respousible for administracion of emviron-
mental programs, contract sdministracion,
management systeas, etc., for coal gasifi-
cation project.

Gas distribution utilicty having over 1
nillion meters. Pursuing coal gasifi-

cation projects. Engaped in coal research
for 15 years.

Officer—RAD, engineering, transmaission,
and storage responsibilities.

Tully integrated natural gas company hav-
ing a é-state marker. Experience in
investigating high and medium-Btu coal
gasificarion.

Vice preaident.

Interstate pipeline company operating
throughout southvest. Ome of firat P/L
companies to commit t> coal gasificariom.

Envircamentsl scientist.

Uorldwide engineering contractor having
all foros of energy plants from coal,
petroleum, and other energy-based projects.
Sxperience in design, engineering, and
construction of coal to various energy
uses.

Project management in solids fuel
departuent involved on a detailed design
project plus numerous other studies.

Integrated gas company involved in produc-
tion, transpcrraticn, and distributiom.
Has 2 million weters retail in 7 states,
msjor wholesale sales. Oun considerable
coal properties, conduct coal research.

Research management.

Major gas pipeline company. Production

sud markeriong of kydrocarbons, gas, and

oil sxploratiom. Experienced in evalua-
tion of coal projects and coal gasifica-
tion projects.

Production and R&D of SEG from coal and
petroleumm hydrocarboas.

Energy/construction organizarion very
large in energy facilities. Intersive
study and design experience primarily with
gasification and transportation. HReavy
expcrience in all phases of coal to
electric power.

Heads technology group for coal
conversion.
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GAS INDUSIRY

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 electrification of the
United States. This is the implication even though all uses of coal
will contribute to energy self-sufficiency.

. The direct use of coal contributes to energy self-sufficiency through
electrification of the U.S. Electrification carries the burden of in-
efficiencies in the use of capital as well as ipefficiencies in the use
of a lower energy form. For these reasons the direct use of coal, in

and of itself, cannot make a major contribution to energy self-sufficiency
through electrification.

There is a concern that if the group consensus shows that direct firing
of coal can contribute to energy self-sufficiency,‘ERDA may dinterpret
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 programs for this nation to become emergy self-
sufficient and on action programs to accomplish that. ERDA should not
"re-invent the wheel" for the nth time.

The first four fuel categories imply that SO2 control is an important
activity of concern. This is indeed a field of study that is worthy

of research money, but it is not an ERDA activity to deal with health
effects or other already assigned respomsibilities. ERDA's responsi-
bilities are mot 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 bollers. '



There is agreement that fuel category 6, low/intermediate BTU gas,
should be changed to "industrial fuel" gas in the range of 100 to 5V0
BTU per cublc foot. This category encompasses application in the
combined cycle.

The U.S. uses about 600 million tons of cocal per year in present
coal~fired boiler plants.

Relative to the long-term solution to our energy independence, 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 problem in the lomg run.

In considering fuel categoriles 4, 5, 6, and 7, the group agrees to con-
sider new rechnologies in ratings under criterion 3, Extent of Tech-

nical Problems.

In considering fuel categories 1, 2, 3, and 4, the group agrecs Lo inter-

pret "finished fuels" to be electricity.
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FUEL CATEGORY

Gaos Industry
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WORKSHOP OF
ELECTRIC POWER INDUSTRY GROUP

June 30, 1975
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COMPOSITION OF
ELECTRIC POWER INDUSTRY GROUP

—— et ——

Type of Organization

Description of Representative

—
———

Manufacturing, pouer plants, engineering
developnent, research in materials,
Pprocesses, etc. Gross sales around

$3 billion. Studies on use of coal-
derived fuels.

Corporate engineering planniag.

Large manufacturer cf emergy-related
products worldwide. Approximarely 8
manufacruring plants associaced with
puclear and fossil fu=1s. Brozd experi-
ence in all forms of cozl and other
fossil fuels.

FPossil product development, including
present product improvement and develop-
meat of nev products. Approximately

20 years axperience in design and per-
formance of fossil-fired steam genmerators.

Federal agency operationg in 6 states doing
development in the aresas of regional
resources aod electric power. 30 years
experience in coal-fired powver plamts.

Supexrvision of electric power related
energy/fuels conversion research.
Primary experience in R&D nuclear power,
coal comversion.

-Large internmational eagineering/construc-
tion company providing services to
utiliry and process industries. Have
constructed many utiliry plents on all
types of fossil fuels. Also, participarved
in several emergy BAD studies related to
coal-derived fuels.

Assistant Chief Environsental Enginser,
involved in analyzing environnentsal
inpacts from enexgy and process plant
facilities including aiting and socio-
economic evaluations.

Large electric utility system operating
in 7 atates.

Vics president, system planaing. Exten-
sive experieace in planning.

Designer and manufacturer of fossil-fired
boilars for power and industrial use, and
nuclear stesa supply systems.
Maoufacturing capazicy for 4~6

nuclear unics/yr, 15-20 fossil power unics/
yr, 100-150 indusrrial boilers.

Manager, ceatral techmology. Ideantdify
and plan RSD work to assure technology
availability for future sxperience in
equipment design and operation of boilers
and related equipment.

Large manufacturer of power gemeraticn and
electrical equipment. Over 100 plants with
& broad scope for electric pover genera-
tion equipment. Have performed comsider-
abie research im utilizing coal ia gas tur-
bine cycles over the last 20 years.

In charge of strategic placning pertaxin-
fng to power generation equipment.
Extensive expsriance in electric power
generation particularly steam and gas
turbine.

Large multiplant uriliry presencly firing
gas, oil, and coal having 15 plants,
13,000 exployces, $& billion capitaliza-
tion.

Internal consultant. 35 years technical
experience, directed combustion 1/4
billion tons of coal, 10 years R&D
syathetic fuels.
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ELECTRIC POWER INDUSTRY

Relevant Comments From Tape

The interpretation of Fuel Category 1 is coal :ired unconstrained by
constant emission regulations, with ambient standards maintained as
establishad by proper cost-benefit analyses and allowing for research

and devElopment by ERDA to make such cost benelit analyses meaningful.

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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FLECTRIC POWER INDUSTRY
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ELECTRIC POWER INDUSTRY

(High and low votes removed)
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FUEL CATEGORY

Cc-36

Electric Power Industry
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WORKSHOP OF

INDUSTRIAL FUEL USERS GROUP

July 17, 1975
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COMPOSITION OF
INDUSTRIAL FUEL USERS GROUP

Type of Organization

Description of Representative

Large integrated steel company. Extensive
experience in coal and coal-derived fuels
and also operate some coal mines.

Director, Engineering Services. Operating
and engineering experience in field of
melting and energy utilization.

Worldwide automobile manufacturing company
with 75 coal burning ateam plants with
usually four 80,000 1b boilers each.

Department Head of 45 technical persons
developing processes and equipment for
process and power-house energy and environ—
mental control. Experience in manufac-
turing plant equipment.

Electrical equipment manufacturer with
60 locetions varying from 250,000 to
5,000,000 aq fr. Two of their plant3 uge
coal—4 stoker units in one plant and 4
pulverized coal in other plant.

Corporate engineering responsibility for
energy use and conservation, as well as

boilers and power planta. Experience in
design and construction of power plants.

Eagineering and manufacturer of liquid and
gaseous fuel combustion syatems for indus-
tris]l and commercial uses. Larg> manu~
facturer of industrial oil and gas burners.
Supplies burners for producer ges and
several syathetic gases; alao for by-
product and synthetic oils.

Director of Technical Information. Experi-
ence in combustion and heat transfer.

Stean geuerator manvfacturer having one
plant for industrial boilers and 2 plants
for exchanger type units.

Involved in design performance with experi-
ence in steam generators ranging from
1000 #/br to 450,000 #/hr.

Large, multinational packaging and con~
sumer products company having more than
100 domestic plants and cffices. More
thar 20 of these using over 100 mm Btu/hr
of fossil fuel. Sales over §2 billion
annually.

Responsible for technical aspects of
corporate £aergy, conservation programs,
and for technical inputs to energy plaoning.
Experieace in chemical engineering, R&D
process design, process engineering.

Manufacturer of solid fuel firing equip-
went for industry and small utilities.
Experience in solid fuel firing equipment
since 1898. Equipment in uge in all 50
states and in export market.

In charge of engineering and or manage~

ment team. Experience in sales and

engineering dealing directly with users
~ and consultants for 22 yesrs.




INDUSTRIAL FUEL USERS

Relevant Comments From Tape

e Coal and oil are our heavy fossil 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 coutinue to use a material similar
to current use. This is where ERDA should be most importamt to us 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 low-BTIDU gas around the clock.
These are major technical, economic problems.
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INDUSTRIAL FUEL USERS

(High and low votes removed)
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 FUEL CATEGORY

I. Coal, unconstrained
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WORKSHOP OF
PUBLIC INTEREST GROUP

duly 22, 1975



COMPOSITION OF

PUBLIC INTEREST GROUP

Type of Oxganization

Description of Representative

American Public Health Assn. Professional
sssociation wich 50,000 members snd 400
organization members.

Dasignee formerly Director of Profession-
al Servicas on APHA Staff. Experience in
savirocnmental health sciences. Active 1in
Natiocnal Clsan Air Coalition.

Common Cause. MNatiomride citizens'
lobby for sccountability and openness in
the political process. Approximately
300,000 individual mezbers.

Voluntear intern, doing research on
energy policy.

League of Wowen Voters of the U.S. 1350
state and local leagues throughout U.S.
The league studies land use, eavironmental
issuss, humen resources, and snergy.

Coordingtor, Inergy Task Force, with
experience in political science, ensrgy
problems, and policy.

Bational league of Cities. Represents
cities to federal governmeut and provides
sssistance and iuformation to cities.
Has 15,000 direct and indirect city
wenbers. Has general interest in cost,
supply, and distribution of fuel, znd
impacts of fuel use on cities.

Assistant Director, Office of Policy
Analysis. Experience in political
scignce, general urban policy analysis.

Eatioonsl Wildlife Federation. Concerned
with conservation education, haviag
approximately 3 million members in all
50 states. Gives opinion on requests to
legislatures, litigates eavirounentsl
issues, contacts executive agencies, and
edits a number of periodicais.

Public Interest Resesrch Group. Personal
staff to Ralph Mader, doing research on
wvarious topice iz the public interest.

Intern, working on economics of coal and
auclear power plasats. Degres in economics.

Smithsonian Inatirution. Experience ia
historical documentation—mining, proces-
sing, tramsportation, and markets.

Curater of mining with experience as
mining engineer, coal miner, coal trade
joutnal editor, bistoriaa.
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PUBLIC INTEKREST GROUPS

Relevant Comment:~-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 land use implications, and such things as internalizing
whatever costs, social and environmental, may be associated with any of
these fuel categories. It is less important which one is chosen than
it is that the one or omes that are chosen meet certain thresholds —-

certain criteria of environmental and human impact concern.

e ERDA should be constantly evaluating and re-evaluating the directions

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

e This group can make a very strong case, based on empirical data gained
through public opinion polls, that the public is concerned about such
things as air and water pollution and does not accept the weakening
of environmental stamdards as the only way to achieve energy self-

sufficiency.

o The environmental and human impact areas are the areas of expertise of
this group. Some of the other groups participating in this exercise
have other interests which may or may not and often do not coincide with
the public interest, e.g., economic or personal interests. This group's
evaluation of the criteria ~— enviropmmental 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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FUEL CATEGDRY
Public interest Groups
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STATE GOVERNMENTS GROUP

July 9, 1975
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COMPOSITION OF
STATE GOVERMMENTS GROUP

Type of Organization

Description of Representative

Arizona. Advisor to State.

Professor of engineering and a specialist
i energy conversion.

Colorado. Energy Research and Development,

which is a sponsoring and coordinating
agency for state. Has small office with
staff of 7, hcving a broad range of coal
technology RAD and environmemtal impacts
of development.

Director, baving experience im research
management and public policy determina-
tion.

Kentucky. Governor's Office.

Governor's energy advisor, specializing
in development. Experienced in economic
research especially in relation to
development. .

Michigan. State Energy Office, adminis~
tering state and federally delegated
responsibilities relating to petroleum
products, coal, natural gas, and
electricity.

Director, State Energy Office, with 19
years experience in various levels of
state government.

Ohic. State Govermmeant.*

Chief Policy Planning with experience
in enexgy.

Pennsylvania. State Government Energy
Policy and Energy Program Coordinating
Agency. Develops state coal policy and
coordinates coal policy implementation.

Chief of Staff with experience in public
adninistracion.

Utah. S:ate Government.

Science and technology advisory function
with experience in RSD, design, sales,
academics, comsulting, systems.

West Virginia. Concerned with energy
matters and policies baving several
state agencies with a variety of objec-
tives and duties.

Advigory capacicy in energy policy and
Tesource panagement.

Representative unable to be rresent for all 3 ratinga, but participated in much of
discussion. His ratings are mot included in reported &versges or scores.
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STATE GOVERNMENTS

Relevant Comments From 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 group desires to delzte the "score"™ columm of the evaluarion matrix
because this colummn is a numerical or quantitative attempt to assess the
collective, the evaluative, gqualitative judgments of all the factors

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

The rating system appears to be indicating that the two highest rated

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

The rating system should be revised preferably to a ranking system in
which there is a forced discrimination allowing for am allocation of

a portion of points to each fuel category for each criterion.
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STATE GOVERNMaNTS

(High and low votes removed)
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WORKSHOP OF
FEDERAL GOVERNMENT AGENCIES GROUP

August 6, 1975




COMPOSITION OF
FEDERAL GOVERNMENT AGENCY GROUP

Type of Orgamization

Description of Representative

¢ Federsal Energy Admimistration.

e General Services Admiunistration.

s U. S. Department of Commerce.

Environemntal Protection Agencv. Energy
Processes Division ot R&D Office of
Energy, Minerals, and Iandustry. Main
sctivity: power utiliry and new energy
sources, environmenral R&D.

George Rey. Senior Staff Advisor, Epergy
Processes Divigsion. Past experience as
Chief Industrial Pollution Control and
Senior Research Engineer.

Office

of Coal, ERD. Main activity: coacern

over coal supply.

George W. Sall. Acting Deputy Associate
Asgiszant Adainistrator, Coal. Mining
engineer with coal wining experience.

Federal Power Commission. Office of
Energy Systems. Review and development
of commission policy for enviroamental
quality, fuel resources, systems planniang,
energy utilizacior. and RAD.

Richard F. Hill. Chief Engineer and
Director of che Office of Energy Systems.
Education in engineering. CExperience in
environmental research and management and
in systeas engineering.

Office
of the Administrator. Maim activiry:

agency policy on all energy problems.

Lance B. Swann. Assistant to the Deputy
Administrator—Energy Office. Coordinates
all epergy activities of GSA. Experienced
ic resource analysis and crisis manage-
ment {energy), procurement policy-life
cycle costing, transportation, and build-
ings management.

Inostitute
for Materials Research in the Natiooal
Buresu of Standards. Main acrivircy:
standards, measurement methods, materiala
properties.

A. William Ruff. Chief, Microstructure
Characterisrics Section, Institute for
Materials Besearch. Physical scientist
with main experience as line administrator,
R&D experience in coal.

D. S. Department of Defemse. Direcrorate
for Energy in Office of the Secretary.

Main activicy: management of energy.

Walter C. Christeansen. Assistant for
Energy Resources. Experieaced io energy
research developmeat 2nd demonstration
(general), heat and power, nuclear
physics, industrial engineering,
political science.

U. S. Deparrment of the Interior. Division
of Interfuels Studies of the Office of
Aasistant Director—Fuels, U.S. Bureau of
Mines. Maln activity: "In-house" evalua-
tion of energy resources, production, and
consumption forecasting.

Mark Wesley A. Edwards. Induscry
tconomist, Division of Interfuels
Studies. About 30 years experience in
senior staff position, responsible for
analysis of producticu and use of coal,
competitive fuels, and related labor-
management problems.
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FEDERAL GOVERNMENT AGENCIES

Relevant Comments From Tape

e The group did not agree on using a specified time frame.

[ ] Thére 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 low-BIU gasification, used in a
combined—cycle system, or some equivalent system. Also, other types of
coal refining would provide the flexibility meeded throughout the 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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TUTL CATIGORY

Federal Government Agencies
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WORKSHOP OF
COMPOSITE GROUP

July 24, 1975
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COMPOSITION OF
COMPOSITE GROUP*

Type of Organization

Description of Represeatative

American Gas Association, Energy trade
association. Has 300 menmber companies
sod represents over 90 percemt of gas
movers. Involved in synthetic gas
research since 1943.

Director of research.

Douglss TI. King.

American Perroleum Inscitute. Energy
trade association, representing oil
industry in technical and pudblic
affairs.

Mike Rusin. Economist—policy. Major
experience in perroleum. Had 6 years
experience in coal and coal-derived fuels
R&D.

Bituminous Coal Research, Inc. Imdustry
organization for coal resesxch. Long

experience in coal and coal conversion.

J. R. Garvey.
of Research.™*

President and Director

Elecrric Power Research Instituta. Re—
search organization for the electric power
industry, directing zesearch programs in
coal utilization and conversion for
electric power production.

Bert Louks. Consultant. Experienced in
econoics of energy and chemical systems.

Pormer EPRI staff member.

Eational Association of Manufscturers,
Trade Group, including general manufactur—
ing. 13,000 manufacturing and mining
companies and & fev associate members in
ressarch, engineeringz/conscruction.

Stanley M. Berman., Responsible for all
energy and natural resource programs and
policy activities. Experienced in
economice and public policy assesswent
in natural rescurces.

Narional Governors Conference. Gilves
energy project support to 50 governors

oo naticnal resources. Preseatly iuvolved
in policy resolution on lessing Western
coal.

James Baroff, Science Advisor. Physics
backgroumd, presently workiog on
scrubbers.

National Science Foundatiom.
private and fedcral R&D.

Overview of

Len Joprer, Staff specialist with
experience in enexgy RA&D.

A Tepresentative of a nationzl consumer~-interest group was invited to participate in this

workshop, but did aot attend.

** Dnable to zttend, but gent initial ratings and comments lager.

His ratinga were not

aversged with those of sttendees that participated in the discussion.
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The Lurgl process is expensive, but research promises to reduce the
cost. This process is a valid target for ERDA activity. (IP)

In the low/intermediate-BTU gas systen there is a need to operate the
gas producer at a constant rate. There are two ways of handling this.
One way is to store the gas produced in the evening or turm it in to

compressed air or to steam for use in the day. The other is to have a

storage system and convert the stored portion to pipeline quality gas
on a continuing bzsis.

The largest users of low-BTU gas will be power plants and these gas
plants will be on-site. The gasification plant will be rum at a
constant rate and the clean gas could be rurn 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 firding.

IP = view expressed by individual participant.
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FUEL CATEGORY Composite Group
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APPENDIX &

ADDITIONAL SUMMARIES OF RESULTS ACROSS GROUPS

The following tables display the results of ratings znd
weighted scores across gﬁroups. {(The ratings are expressed on a 0
to 9 scale,) ’

Iable D~1. Final Rating and Ranking of Criteria

Table D-2. Final Rating arnd Ranking of Fuel
Categories (For Each Criterion)
a. Enmergy Self Sufficiency
b. Extent of Technical Problem
c. Economics
d. Envirommental Impacts
e. Human Impacts
Table D-3. Weighted Scores and Rankings of Fuel

Categories for all Groups (Scale O
to 10).



TABLE D~1. FINAL RATING AND RANKING OF CRITERIA

Numbers in italicas refer to rank order
of ratings within groups.

Group

Evaluyation
Criteria

A. Energy Self- 8.1 7.9 6.4 7.5 7.7 5.1 7.4 7.6 7.0
Sufficiency 1 14 2 1 2 3 1 1 3

B, Extent of Technical | ¢ ¢ 6.4 6.1 7.4 4.9 3.4 6.1 6.9 6.2
Probleul 2 3 3 24 5 5 3 3 q

C. Economics 6.4 7.9 8.0 1.4 7.9 3.9 6.4 6.7 7.3
3 1+ 1 2+ 1 4 3 ¢4 1¢

D. Environmentsl 5.6 5.0 4.9 5.9 5.3 7.6 6.0 7.0 7.3
, Impacts 5 P 3 5 3 2 ¥ v 8 1+

E. Human Impacts . 6.0 5.1 6.0 6.0 5.0 7.7 5.8 6.7 5.3
4 d 4 4 ) 1 & 4+ 5
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TABLE D-2a, .FINAL RATINGS AND RANKING OF FUEL CATEGORIES--CRITERIA A. ENERGY SELF-SUFFICIENCY
" Numbers in {talics refer to rank order of ratings within groups.
Fuel
v Category
1, Coal, fired '
unconstrained by ) 1.8 1.9 7.8 7.1 1.1 6.7 7.6 1.2
50, regulations b) 1 b 7
2. Low sulfur coal, ' ‘;I
fired to meet 5.1 7.0 1.6 5.5 6.1 6,7 6.0 6.4 3.5
502 regulations 2 2 4 §
3, Coal, fired with
§0, control 3.6 5.9 3.1 4,2 4.9 6.0 6.3 6.0 5.7
equipment 5+ & 3 14
4. Chemically cleaned | 4 4 3.0 2.6 3.5 4.9 5.6, 5.7, 4.1 3.2
coal 4 5H ) ‘9 6
5, Synthetic liquids 3.5 4,8 6.6 3.6 3.9 5.1 6.4 4,0 5.0
7 7 2 4
6. Low/intermediate 1.6 5.2 5.0 4.8 5.7 5,9 5.9 4.6
» * . * L] - L[ ] * 5!7
Btu gas &+ 3 5+ 1+
7. Pipeline-quality 2.5 bt 7.2 2.0 5.1 5.4 5.9 5.0 5.5
. gas 8 4 5+ 3
Mixaed fuels 4.4

2=




TABLE D-2b.

FINAL RATINGS AND RANKING OF FUEL CATEGORIES=-=CRITERIA B. EXTENT OF TECHNICAL PROBLEMS

Numbers in italics refer to rank order of ratings within groups,

g;pup

&
O JP > N J’
& & AT w S e ¢
& s - A g &
o, \S’, "p =94§P QY
s & s""
Fuel

Category
1. Coal, fired

unconstrained by 8.0 8.0 8.5 8.5 8.4 7.1 1.9 8.7

so2 regulations 1 b
2. Llow sulfur coal,

fired to meet 6.8 7.2 7.8 8.0 7.4 6,7 6.4 7.0

SO2 regulations 2 2
3. Coal, fired with

502 control 2.6 4.6 5.6 3.5 3.4 5.0 3.9 3.2

equipment 14 4
“. Chemically cleaned | 39 2.2 2.5 3 3.4 4.3 3.3 3.0

coal 5¢ ' 5¢
S. Synthetic liquids 2,5 3.4 1.9 . 3.8 3.0 3.6 ’ 3,0 3,5

. 7

6, Low/intermediate

Btu gas 3.9 5.9 3.5 4.9 4,7 3 3.9 3 4,3 6.3
7. Pipeline-quality 4.6 4.9 2.1 4.1 4.1 3.3 4.4 6.0

gas g 5+ )

Mixed fuels

5.9

€-ad




TABLE D-2c.

FINAL RATINGS AND RANKING OF FUEL CATEGORIES--CRITERIA C, ECONOMICS

Numbere in italics refer to rank order of ratings within groups.

Group

Fuel
Category
1. Cosl, fired
unconstrained by 8.5 7.8 3.0 B.4 7.9 7.0 8.4 8.3 7.8
50, regulations 1 1
2. Low sulfur coal,
fired to meet 6.6 6.4 2.4 6.4 6.1 6.0 6.4 6.7 6.2
80, regulations 2 2
3, Coal, fired with
$0, control 3.1 4,5 1.4 3.9 4.3 5.0 3.7 2.9 4.3
equipment 4 3+
4, Chemically cleaned . 4 '
conl 2.9 5 3.2 0.8 3.8 3.7 5 3.7, 2,9 2,7 3.2
5. Synthetic liquids 2.4 1.9 6.8 2.8 2.9 3.0 2.0 1.7 3.7
. 7 6
6, Low/intermediate )
Btu gas 2.8 s 3.6 7.0 5,0 4,3 2 3.4 3.4 3.0 5.7
7. Pipeline-quality 1.4 2.1 7.9 1.4 2.7 2.6 1.7 2.1 4.8
gas 8 ? *
8. Mixed fuals 3.1
. 3




FINAL RATINGS AND RANKING OF FUEL CATEGORIES-~CRITERIA D, ENVIRONMENTAL IMPACTS

TABLE D-2d,
Numbers in italics refer to rank order of ratings within groups.
Grou
4 s >
& > < B * > <
b°. o °b° o ¢ "\v 5
o8 Y A S S &
N & » o b v
& 1 o N AS > &
N « , 4 o
Fuel c ]

Category
1. Coal, fired

unconatrained by 2.8 2.6 1.0 3.8 2,1 0.4 1.3 1.2 0.5

so2 ragulations 8 4 ? 7 7 7 7 7 7
2. Low sulfur coal, ?

fired to meet 6.9 5.5 4.5 6,0 5.6 5.1 5.0 5.9 4.5 W

$0, regulstions 1 41 [ 4 I+ : 1 3 4 8
3, Coal, fired with

$0, control 5.8 5.8 5.0 4,6 4.7 4.6 5.9 6,1 4.8

equipment é 24 5 ) 8 4 1 1 5
4. Chezically clesned | ¢ g 4.8 5.4 5.9 5.3 5.0 4.6 6.0 5.0

coal 4 8 4 5 5 '3 5 2 4
5. Synthetic liquids 5.9 5.5 6.4 6.4 5.6 4.4 4.9 5,7 6.8

5 44 2 3 3+ 5 ] 5t 3

6. Low/intermediate 6.1 6.4 6.2 6.8 5.9 4.8 5.1 6.0 7.0

Bru gas 8 1 ] 1 1 3 2 3+ 2
7. Pipeline-quality 5.4 5.8 8.0 6.6 5.7 4.0 3.9 5.7 73

ges ? 24 1 2 2 8 ¢ 5+ 1
8. Mixed fusls 6.1
' a2+




TABLE D-2e,

FINAL RATINGS AND RANKING OF FUEL CATEGORIES--CRITERIA E, HUMAN IMPACTS

Numbers in italics refer to rank oxder of ratings within groups.

Fuel
Category

Group

1.

Coal, Eired
unconstrained by
302 regulations

4,1

3.8

4.1

2.8

2.

Low sulfur coal,
fired to meet
802 regulations

6,0

6.6

5.3
3+

4.5

3.

Coal, fired with
50, control
equipment

4.9

3t

6.0

3t

3.9

5.5
3+

Chemically cleaned
coal

4.9

3+

5.2

5.8

4.9
5+

4.8

Synthetic liquids

h,6

6.0

3+

6.2

4.7
5+

5.0
3+

6.3

Low/intermedfiate
Btu gas

4.9

3t

6.9

5.9

5'3

6.4

24

6.1

24

5.5
3+

Pipeline-quality
gas

’ 4,2

6.0

3+

5.6

5.4

500
3+

6.9

6.1

2+

5.8

8.

Mixed fuels

5'6

9~a




TABLE D-1.

Numbers in italics refer to rank order of
scores within groups.

WEIGHTED SCORES* AND RANKINGS OF FUEL CATEGORIES

(—a

Group
*
3 ~ <.°°Q
& A3 o o & < ©
o L o° Y >
b & AS & W o F W
A& o> - A A Gk &
& o Py O X
o A & A4S b ¢ &
o G A& '\» &
Fuel oy & o
Category
1. Coal, fired
unconstrained by 10.0 9.9 5.2 10.0 10.0 4.1 9.8 9.3 6.6
50, regulations i 2 6 1 1 7
2, Low sulfur coal,
fired to meet 9.4 10.0 6.0 8.9 9.8 10.0 10.0 10.0 8.6
50, regulations 2 1 q 2 2 1
—_ N )
3. Coal, fired with ”‘2"1"‘““‘ "‘: ue
§0,, control 5.8 8.0 5.6 5,7 7.1 8.9 8.4 7.8 7.9 o Zcore s
equipment 6 3 5 8 5+ 2 10.0.
f. Chemically cleaned 6.1 5.3 4.3 6.1 7.2 8.5 7.0 7.0 6.3
5 ? 7 44 4 IH
5. Synthetic liquidsa 5.5 6.0 8.6 6.1 6.3 7.8 6,9 6.6 8.4
. 7 6 2+ 44 7 H
6. Low/intermediate 6.2 7.9 8.6 7.8 8.4 8.5 8.1 7.7 10.0
Btu gas q 4 2+ 3 3 3+
7. Pipeline-quality 5.1 6.5 | 10.0 5.0 7.1 7.5 6.5 7.5 9.7
gas 8 & 1 7 6+ 6
8., Mixed fuels 8.1
' 3




E~-i

APPENDIX E

STATISTICAL ANALYSES OF RESULTS




APPENDIX E

STATISTICAL ANALYSES OF RESULTS

This appendix contains selected analyses of the results
of the study. These are:

» Graphical Comparison of Integrated Group
Responses vs Composite Group Responses

e Graphical Ccmparison of Integrated Group
Responses vs Composite Group Responses
(Bigh and Low Votes Removed)

e Analysis of Variance (ANQOVA): Comparison
of Mean Ratings of Criteria Within
Interest Groups

¢ Conclusion of Comparison of Fuel Ratings
by Interest Groups Within Criterion and
Round of Ratings.
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ANALYSIS OF VARTANCE (ANOVA):
COMPARISON OF MEAN RATINGS
OF CRITERTA WITHIN INTEREST GROUPS

The results of the analysis are shown on the
following computer print-outs. This analysis shows
that there are statisticaj.ly significant differences
in the average ratings of the five criteria by six of
the n::.ne groups. The groups whose average ratings are
Dot statistically different are: State Govermments,

Federal Government Agencies, and Composite Group.
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SOURCE _ DeFs___ SUM OF SQUARES MEAN SQUARES F RATI)  F PROB.
OZTWEEN 5IUPS 8 29,3500 73375 Sobtet 018
e v e MITHIN GROUPS 35 __Theb280 _  e.3n - e - e
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— o ——— i — e e e e e e e e e r—— 1 ———t © o ¢ e —e o - -— - _m
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COCHRANS C = MAX. VARIANCE/SUM(VARIANCES) = 3216, P = (432 (APPROX.)
BARTLETT=~ROX F = " T 1e148y P m 333
. hMaxIMu VARIANGE / (TANIHUM VARIANCE ®= = 3.%94 . .
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- JETHEEN 6RIUPS & ] 63,4000 15,8500 94819 4000
o e ewe oMITHIN GRIUPS 35 56,5000 1.6143 - ettt o ettt i e e e 1
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13
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e e UL BETATT T T S BRG ¢ yaggg e e i - ~5.88027TO TSP D108 <~ o=
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_ TESTS FO HOMOGENI1TY OF VARIANGES

COCHRAMS € = MAXe VARIANCE/SUMIVARIANGES) = 45288y P = o007 (APPROX.)
BARTLETT-EOX F = - 2.5134 P'3 7040
HAXIMUM VARIANGE ¢ MINIMUY VARIANGE = 10,391
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. "RANDIF £FFEGTS Y0JEL +8130 + 3636 oo " 5.,8156 TO 7+ 8344
. TESTS FOR HOMOBENEITY OF YARIANCES L
N COCHRANS G = HAXe VARIANCE/SUH(VARIANGES) = ,29384 P = 4635 (APPROX.)
BARTLETT~AQX #.x 1,7564 P a  ,136 -
vemeen o HAXINUM VARLANCE / MINIMUM VARIANCE =~ 7.933 — e e e .




09/26/75

" _FILE NONAME _ (CREAYION DATE = 09/26/75 ) __ . __ ... _._._.. ..
SUDFILE  IND

. PAGE_

--..;-.-..---..-..----.--....0‘"‘.,.5(i‘l.,,v‘,.‘.-..».;,-.-.-,---.-“--------.-.

& —

DR R L

VARIAULE RATING
aY CRITIRIO

" ANRLYSIS CF VARZANCE

. ~ SOURCE __ DeFs ____SUM OF SRJARES HEAN SQUARES F RATID
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TTTUTTT T OUTTUNGROUPED OATAT T TTTTTTU2,0600 T T e 3482 e
TTUSTTTTT pIXZO EFFECYS MODEL T T T 4463380 T W 2770 °
B “77 RANDIM EFFECTS YOJEL ""1.508% 6746
TESTS FOR HOMOGENZIITY OF VARIAMNCES , .
_COCHRANS C = HAX. VARIANCE/SUM(VARIANCES) 3 42908y P = 718 (APPRDX,)
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3.2291 YO 67709
5.,4352 10 " 6.8505
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c e — . MITHIN GRIUPS 30 705784 _2,3524 e e = e i e
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STANDARD
ZRROR

STANDARD

"7 GOUNT HEAN BEVIATION HINIMUH HA XTHU*S 95 PCT CONF INT FOR MEAN
70000
50003

TTTT640000 T
9,0000

9.,0000

Fa4185 TO
2.7009 TO
246131 YO T T 7T
5.9823 ToO
641380 TO

6.8672
e 1562

2.0000

* 3.0000

T T 240000
4,0000
4e0000

5.1429
J.a248f.

T TTTT 34857147
7.5714
7.7143
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T T Re3882 T
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v5084
25494
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T0TAL 38 5.5429 2.0000 " " 9,0000
TTTTUTTT T T TIUTUNGROUPED DATATTT T TT243307 T T 3940 T T T T T T T s s e 0237 T0 T T 7 T 643435 T
7
""" FIXZD £FFECTS HONEL ™7 ° 14,5337 2593 ° T " 5.0134 TO 600723 °
-

; RANDIH SFFECTS “10DEL 2.0188 +9028 - "3.0362 TO 840495
_..TESTS FOR HOMOBENZITY OF VARIANCES ~

.. .COCHIANS € = MAXe VARIANCE/SUMIVARIANCES) = 42955, P = ,679 (APPROX,)
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. HAXIMUN VARIANGE / AINIMUM VARIANGE = BeB15 o o s o,
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GROUP COUNT MIAN DEVIATION ERROR MINIMUM MAXIMUY 95 PCY CONF INT FOR MEAN
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_6ee 2 1 _501629 1.8645 L FO0L7 40000 940000 44185 TO  T.8672
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GRP & 7 %.0060 2.9439 1.1127 1,0000 9.0000 3.2173 10 8.7227
GRP § 7 h,1429 1.9518 7377 3.,0000 8.0003 4.3378 10 T.9480
TOTAL 35 6k 286 1.0000 9.0003
TTOTTTTTT T UTUUTUUNGROUPED DATA T L4322 T T V60 T T e - 5.6961 T0° T.1610
FIXID EFFECYS 102EL 2.1996 3718 5.6693 10 7.1879
o " RANDIM ZFFECTS M0JEL «5603 2598 7 T 5.7081 YO Te1491
TESTS FOR HOMOGENEITY OF VARIANCES _
COCHRANS C = MAX. VARIANCE/SUMIVARIANCES!) = .3383, P = .299 (APPROX,)
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SJURCE . DeFs SUM OF SQJARES HEAN SQUARES F RATID F PROB.

. i BTHEEN GROUPS . &4 345429 8857 NYI +803
_ - —— ... MITHIN GRIUPS 30 . 654286 _ _  __ 2.1810 — —. - et e o+ e e
. TOTAL - 6649714

. o _ STAN9ARD  STANDARD
GROUP £ OUNT HzaN 0ZVIATION ZRROR HIN1MUH

ty
L}
NAXIHUA " 85 PCT CONF INT FOR HEAN ‘.:;

G2P 1 4 T r.5714 7 1,1339 4286 ' 6.0000 T 9.0000 77 845228 TO 8.6201
_.GrRP _2 e 649571 ___2.1157 ___._e?997 340000 ____9.0000 4,90C5 TO 8.0138
GRP 3 7 6,7143 TLet360 T T T T T 5650 T T T B.00007T T 89,0000 T 563307 Y0 T TBe0979 T T T T T T T
4
7

GRP & 7.0000  _ 1.0000 3780 6.0000  9,0000 640752 ToO 709248
GRP & 6e7143 143801 <5216 5,0000 9,0003 5.,4379 TO 709907

T TOTAL 1 77 Cewardis 0 - i . 3,0000 7T T 99,0009

T T T e T T NGROYBED GATAT T T 10B2643 T 2G0T T T T e e T e 4822 TT0 T T 7.4607 : T
o " FIXTD EFFECTS 40DEL 14768 " e249 7 ' TTTTITTTOT T gab6ie 10 Te4B812
""" RAMODIY ZFFECTS 4N3EL «3557 «1591 7T - T T T Be5298 TO 74131
_..TESTS_FOR HOMOSEMSITY OF VAIIAMCES o _ _
.. COGHRANS C = MAX, VARIANCE/SUM(VARIANCES) = 4105, P 3 4134 (APPROX,)
BARTLETT=00X F = «803y P = L4186 : :
oo . . MAXIMUM VARIANGE / MINIHUM VARIANCE = B TS e e e e e e e e
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_ “10TAL ) 28 98,8276
STANDARD STANDARD
GROUP counT HE AN DEVIATION £RROR HINIMUM HAX IMUY 95 PCT CONF INT FOR HEAN
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_Gre 2 b B.1367 _1.7224 .7032 4,6000 8.0000 4.3591 710 7.9742
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foTaL 29 6.6207 3.0000 59,0000
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CONCLUSION OF COMPARTISONS OF
FUEL RATINGS ' BY INTEREST GROUP
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 tabulation 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 gemerally similar, category to category, in tﬁe
first round of ratings, but that dissimilarities became more apparent
in the second round of ratings. The third round produced even
greater dissimilarities. This means obviously that the sequence of
discussions led to more discrimination of the 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., Jepkins, J. G., Steinbrenner, X., and
Bent, D. H., Statistical Package for the Social Sciences,
Second Edition, McGraw Hill Publishing Company, New York,

New York (1975).
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