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SECTION II

ANNOTATED BIBLIOGRAPHY



INDEX TO ANNOTATED BIBLIOGRAPHY

The index is organized in the same fashion as the text. Particu-

larly pertinent references have been underlined. Note that documents

on specific technologies, such as Lurgi , may be found in several sec-

tions (e.g. Technology description under both Lurgi and General , Air

Pollution, Water and Solid Wastes).

TECHNOLOGIES

Technology Description - Gasification

General 2, 10, 25, 32, 35, 50, 51, 52, 54, 58, 103,

104, 105, 118, 139, 224, 226, 227, 232, 245,
270, 290, 309, 318

Lurgi 52, 148, 179, 233, 357, 386

Koppers Totzek 37, 109, 115, 235, 268, 303, 316, 321, 322

Texaco 109, 115, 134, 271, 321, 322, 329, 337

Winkler 109, 115, 121, 321, 322

Wellman Galusha 25, 296

Hygas 281, 324

Synthane 280, 356

Babcock and Wi Icox 121

Exxon Catalytic Process 137

Foster Wheeler Stoic 52

Grand Forks Slagging
Lurgi

150

Hydrogas i f i cati on 113

Kiln Gas 274

Kdlbel Slurry Reactor 114, 320
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Krupp-Koppers 308

Rockwell International 20

Rummel-Otto 17

Shell Koppers 268, 316

TriGas 279, 358

U-Gas 44, 52, 109, 141, 297, 302

Westinghouse 98

Application for Fuel

Gas (low Btu gas)
25, 54, 76, 105, 226, 227

Technology Description - Liquefaction

General 10, 36, 41, 50, 51, 58, 67, 104, 119, 120, 139,

211, 221, 245, 277, 318, 325, 335, 344, 352

Sasol II 2, 85, 256, 278

Fischer Tropsch 37, 52, 120, 190

Mobil M 17, 84, 114, 120, 121, 123, 124, 133, 141, 301,

320, 326, 327

H-Coal 104, 120, 199, 222, 288, 381

SRC I 157, 235

SRC II 56, 120, 134, 156, 235, 284

Exxon Donor Solvent 104, 120, 125, 126, 127, 222

COGAS 30, 52

Methanol 17, 121, 199, 283, 326, 327

Cresap Testing Facility 18, 287

Lumus-Cities Service 52, 359

CO-Steam 187

Unit Process Descriptions

General 2, 171, 179, 210, 221, 223, 227, 332, 339, 351,

354, 360, 361
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Sulfur Removal Systems

General 2, 7, 141, 209, 219, 225, 286, 295, 312, 338,

350, 353, 365, 366, 385

Claus 109, 225, 276, 292, 293, 298, 341, 368

Stretford 226, 227, 275, 300, 305, 341, 353

Holmes-Stretford 105, 109, 313

Super SCOT 156, 225, 227

Beaven 11, 34, 225, 300

Hot Gas Cleanup 7

Cold Gas Adsorotion 77, 306

Sulfuric Acid 102, 311

Acid Gas Removal 32, 109, 223, 224, 289, 380

Coal Cleaning 49, 165, 228, 229, 332

Coal -Oil Mixtures 165

Filtration Processes 334

Methanation - Combined
Shift

2, 147, 224

Particulate Control 213, 219, 367

Solids Separation 49

In-Si tu Gasification

Overview 39, 52, 131, 149, 269, 282, 349

Economics 124, 149

Picking Coal Deposits 46, 47, 154

AIR POLLUTION

Gasi fi cation

General 69, 74, 89, 128, 138, 139, 140, 144, 151, 153,

158, 159, 163, 164, 200, 206, 214, 224, 230,
232, 237, 246, 250, 251, 252, 299, 319, 332,
355, 371, 372

Lurgi 69, 146, 148, 186, 214, 220, 233, 242, 253,

314, 315, 369
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Slagging Lurgi 145, 146, 148

Koppers Totzek 115, 187, 222, 253, 363

Texaco 115

Winkler 115

Hygas 3, 4, 6, 129, 130, 153,

364, 376

253, 331, 362, 363,

Liquefaction

General 128, 132, 139, 140, 150, 151, 163, 164, 273

Fischer Tropsch 63, 159, 190

SASOL 200, 256

SRC 11 69, 132, 156, 186, 234, 257, 258, 259, 307

H Coal 132, 200, 222, 374

Exxon Donor Solvent 132, 159, 222

Mobil M 327

COED 374

Multimedia Environmental 25, 246, 247, 255, 259

Goals (MEG)

Source Analysis Models 255, 258

(SAM)

Modeling 133, 159, 179, 182, 200

NOx 58, 237, 284, 304, 317, 332

WATER IN COAL CONVERSION -

General 128, 199, 206, 230, 245

Use of Water 95, 205

Water Quantity

Gasification 1, 14, 43, 66, %, 1^, 262, 263, 264

Liquefaction 14, 43, 66, 90, 162, 262, 263, 264

Water Availability 162, 205
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Water Contaminants and
Monitoring Program

General 59, 67, 101, 128, 196, 204, 205, 212, 230, 240,

243, 251, 262

Lurgi 33, 207, 215, 233, 240, 242, 314, 315, 369, 377

Slagging Lurgi 346

Koppers Totzek 373

Hygas 3, 4, 5, 6, 130, 331, 362, 363, 364, 376

Fischer Tropsch 63, 256

SRC II 156, 257

H-Coal 219, 370, 375

Exxon Donor Solvent 219, 370

COED 374

Water Treatment 43, 58, 90, 95, 107, 109, 128, 147, 161, 179,

182, 204, 212, 215, 219, 239, 261, 262, 208,

339, 340, 342, 378

Potential Impact on

Environment
48, 66, 83, 90, 139, 164, 207, 230, 239, 245,
246

In-Si tu Gasification 65, 131, 149, 194, 197, 269

Dewatering 181

By-Product Reclamation
& Beneficial Use

28, 94, 160, 161, 179, 194

SOLID WASTES

General 140, 147, 188, 209, 214, 223, 225, 233, 235,
253, 255, 259, 260

Sources 132, 157, 188, 209

Solid Waste Disposal 157, 160, 164, 179, 182, 190, 209

Leaching Characteristics 135, 164, 182, 197, 207, 343

Environmental Controls 63, 235
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Lurgi 207, 233, 236, 253

Fischer Tropsch 190

H-Coal 207, 219

SRC II 235, 257, 259

Exxon Donor Solvent 219

HEALTH

General

Research (Bioassays,
testing, etc.)

56, 63, 69, 99, 140, 163, 164, 165, 223, 345

General 31, 89, 97, 122

Gasification 101, 143, 236, 251, 252

Liquefaction 87, 97

Lists of Hazardous
Compounds

Policy (Guidelines,
Controls, etc.)

19, 59, 100, 188

General 15, 19, 69, 99, 140, 151, 171, 188, 208, 248,

255

Gasification 168, 172

Liquefaction 156, 169, 231, 235, 259

Coke Ovens 170

Safety Assurance 198

ECONOMIC IMPACT

General 82, 123, 173, 189, 199, 200, 218, 254, 265

Construction & Operation 8, 12, 13, 136 , 155, 184, 185 , 254

Workforce

163



Synfuel Plant Material
& Energy Input

202

Auxiliary Econonomic
Impacts

8, 12, 13, 62

Population Impacts 8, 12, 13, 80, 96, 136, 155

Fiscal Impacts 12, 11, 62

Econometric Models 12, U

SOCIAL IMPACT

Impact Overview 8, 9, 16, 21, 22, 23, 24, 26, 27, 29, 40, 42,

45, 47, 61, 62, 64, 68, 70, 71, 72, 78, 79,

80, 81, 86, 88, 91, 92, 93, 96, 106, 110, 152,

165, 166, 167, 176, 177, 178, 180, 183, 191,

192, 193, 195, 199, 200, 201, 203, 216, 218,
241, 249, 266, 267, 379

Montana Studies 24, 42, 57, 68, 70, 78, 88, 96, 152, 183, 379

Case Studies - Gasifi-
cation or Liquefaction

8, 61, 176, 179, 182, 192, 193, 200

Assessment Methodology 8, 26, 68, 79, 82, 166, 174, 180, 203

Preparing for and
Handling Impacts

21, 175, 192, 241, 244

MISCELLANEOUS

Ammon i

a

37, 109, 270, 271, 308, 316, 382

Chemistry of Coal

Gasification
52

Conversion of Rapid City 328, 348
Pilot Plant

Economics of Synfuel

s

38, 53, 55, 133, 147, 210, 283, 286, 323, 325,
344, 383, 384

Environmental Impact
Statements

156, 179, 182, 183, 185
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German Gasification
Program

52

Government Regulations 75, 128, 149, 159, 211, 238

Great Plains Gasifica-
tion Plant

52, 61

Public Policy 55, 60, 73, 111, 112, 185, 191, 211, 217, 285

Tenneco & Washington
Natural Gas Plans

108, 272

Thermal Efficiency 277, 291, 296, 310, 325

Westfield 294

t
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001

Abbey, D.

Water Use for Coal Gasification: How Much Is Appropriate ,

LA-8060-MS, Los Alamos, New Mexico, Los Alamos Scientific
Laboratory, 18 pages, October 1979.

Availability: Abstract only

Purpose/Topic:
Water Needs in Coal Gasification Useful

Reviewer's Comments: (N.Z.)

This report indicates the variation in estimated water
requirements for coal gasification nlants. Water requirements

are highly dependent on the use of dry cooling and the moisture
content of the coal. In the long run, economics (cost of water)

dictate water requirements.

002

American Gas Association
Proceedings of Ninth Synthetic Pipeline Gas Symposium ,

Arlington, Virginia, American Gas Association, 648 oaqes,
1978.

Availability: Environmental Library

Purpose/Topi c

:

Gasification Technologies Useful

Reviewer's Comments: (R.E.)
I attended both the eighth and ninth symposia and summarized

(for DNRC) the papers delivered at the eighth. As is usually
the case for a rapidly developing technical field, the utility
of the meetings (and the papers delivered) is transient. We
do not have the most recent volumes but would advise DNRC to
purchase the 1980 volume.

Examples from the 1977 symposium:
1) Five papers on the status of pilot plants.
2) Eight papers on methanation/combi ned shift methanation.
3) Status of SASOL II (notes that H2S is emitted directly

at 50 ppm and that their ash disposal system of ponding
with impervious clays has never leached toxic substances
into the groundwater for a 2-3 year operation period.)

4) Five papers on environmental consideration (includes two
very good papers on sulfur-removal— one by W.M. Seward of
C.F. Brown, who sets up a methodology for how to select
a removal system, the other by W.J. Strycin, also of
C.F. Brown, who compares systems. Also there is a paper
on Guidelines for New Source Performance Standards for
Lurgi plants).



003

•fet
4

,

Anastasia, L.J. , et al

.

Environmental Aspects of the HYGAS Process , Chicago, Illinois,
Institute of Gas Technology, pgs. 79-87, 1977.

Availability: Environmental Library

Purpose/Topic:
Air Not Useful
Health Not Useful

Reviewer's Comments: (G.B.)
Preliminary report on proposed Hygas monitoring project.

This document yields little or no specific information as it
is only a progress report early in their monitoring orogram.

Part of this report addresses the composition of oil
components in coal feed slurry (PNAs, toluene, benzene, BAPs

,

etc.) for the pilot plant converting Rosebud subbituminous coal.
(There is also a section on solid wastes.)

004

Anastasia, L.J., W.G. Bair, and D.P. Olson
Environmental Aspects of the HYGAS Process: Presented at
175th National Meeting of the American Chemical Society.
Anaheim, California , Chicago, Illinois, Institute of Gas
Technology, 13 pages, March 1978.

Availability: Environmental Library

Reviewer's Comments:
Received too late for connent.



005

Anastasia , L. J. , et al

.

Environmental Characterization of HYGAS Pilot Plant Water
Streams: Presented at the 87th National f'leetinq of the American
Institute of Chemical Engineers, Boston, Massachusetts , Chicago,
Illinois, Institute of Gas Technology, 19 pages, August 1979.

Availability: Environmental Library

Revievyer's Comments:
Received too late for comment.

Abstract:

This report discusses data acquisition and Interpretation for process

water characterization in the HYGAS® pilot plant. Emphasis is placed on the

pretreatment and gasification sections, which are considered scalable to

larger plants. Aqueous components with potential environmental impacts have

been identified, quantified, and, where possible, related to processing

parameters and coal type. Biological treatability characteristics are

summarized for cyclone and quench waters obtained while processing bituminous

coal.

006

Anastasia, L.J., et al . , Institute of Gas Technology
"Environmental Characteri zation of the Hygas Procers," in Sixth
National Conference on Energy and the Environment , CONF-790571-6

,

Chicago, Illinois, Institute of Gas Technology, 9 pages, 1979.

Availability: Environmental Library

Reviewer's Comments:
Received too late for comment.

Abstract:

Process streams from the HYGAS* Pilot Plant have been systematically sampled

and analyzed to obtain experimental data necessary to estimate the formation a[id

fate of environmental species of interest in large demonstration- and commercial-

scale HYGAS coal gasification plants. The HYGAS Pilot Plant uses a coal-oil

slurry feeding system and operates at coal feed rates up to 3 tons/hr. The

pilot plant units of Interest include the pretreoter and gasifier reactors which

sre considered scalable to the larger plants. The areas of Interest reported

here Include water-soluble components, oil-soluble components, minor and trace

element distributions, and gaseous non-mothane hydrocarbon formation.



007

Anderson, G.L. , Institute of Gas Technology

"Hot Gas Cleanup in Coal Conversion Processes," in IGT Symposium:

Advances in Coal Utilization Technology ,
CONF-790598-3, Chicago,

Illinois, Institute of Gas Technology^ 24 pages, 1979.

Availability: Environmental Library

Purpose/Topic:
Unit Process Technology Description Useful

Reviewer's Comments: (R.E.)

Hot Gas Cleanup is a very important developing technology.

However, its main use will be for combined cycle power generation,

a process which is unlikely to come to Montana for the next ten

years.
Since current NSPS require only a reduction of SS% in sulfur

content for combined cycle power generation, several technologies

appear to be feasible (e.g.. Battel le-Northwest's Molten Carbonate

System, and the Zinc Oxide Process.)

Abstract:

CLL
PUULLbSLtf may UNL DAY Ul.



008

Argonne National Laboratory, Energy and Environmental Systems

Division
A Socioeconomic Assessment of Energy Development in a Small Rural

County: Coal Gasification in Mercer County, North Dakota (2 Vols.

)

by T.E. Baldwin, D.D. Davis, E.J. Stenehjem, T.D. Wolsko, Argonne,

Illinois, Argonne National Laboratory, 411 pgs., August 1976.

Availability: Environmental Library

Purpose/Topic:
Impact Overview
Case Study and Assessment Methodology

of Energy- induced Growth
Secondary Employment Impacts

Population Impacts

Employment Estimates

Useful

Significant
Significant
Significant
Useful

Reviewer's Comments: (J.C.)

This report describes a case study and a methodology that are

part of an analysis of the overall problem of energy-induced growth

in rural America. The case study approach delineates economic

(fiscal) and sociocultural effects and attempts to identify and

understand the character of the key underlying causal factors. It

also serves to validate and improve the methodology for future

studies. Volume I provides an overview of the content in which the

research was undertaken. It summarizes the most important assess-

ment conclusions draws, and describes a framework for interdisci-

plinary assessments of socioeconomic impact.

The study is divided into three portions: 1) Introduction, Back-

ground, etc., 2) Assessment of Economic and Sociocultural Impacts,

and 3) A Framework for Interdisciplinary Assessments. Pertinent

to social impact is Section 2.2, which analyzes the sociocultural

impacts, by means of a social survey. The survey was conducted over

the phone, and the accuracy of this method was checked by computer

systems. The authors explain the strengths and weaknesses involved

with this method as well as identify secondary sources from which
additional data was obtained.

This section makes the assumption that this sort of development

will have the greatest impact on three particular sociocultural di-

mensions of the town. These are: 1) demographic composition, 2)

quality of life, and 3) expectations for the future. Each of these

topics is addressed by certain questions from the survey, and appears

to be considered adequately.
The analysis does point out that the population projections as-

sume the development of a specific type of coal gasification plant--

in a certain site--and should not be transferred or assumed to apply

to all other areas. However, applicability to Eastern Montana is

pertinent due to the similarities in geographic location, popula-

tion size and common employment trends of the current populace.



008 (Continued)

Reviewer's Comments: (T.S.)

Vol. 2 is of particular interest, providing a detailed descrip-
tion of analytic methods used and results obtained. Technical data

on the plant is based on a 1974 industry proposal referenced in

Woodward- Environ Inc., Socioeconomic Characterization and Assess-
ment of the North Dakota Coal Gasification Project Area (prepared

for the Michigan-Wisconisn Pipeline Co., Sept! 1974)

.

Good discussions of induced employment projection methodologies,
and of population distribution impacts.

Its general approach is relevant for eastern Montana because the

prevailing socioeconomic characteristics in the study area are sim-

ilar to those in eastern Montana coal counties. However, techno-
logical advances since 1974 probably have made the actual numbers

in the study unreliable. It also fails to consider the potential
for explicit state policy strategies in managing population im-

pacts--!. e. active rather than reactive planning.



009

Atlantic Richfield Co., Colony Development Operation

An Environmental Impact Analysis for a Shale Oil Complex at

Parachute Creek, Colorado, Volume 3 , Denver, Colorado,

Atlantic Richfield Co., 257 pages, 1974.

Availability: R. Gold

Purpose/Topi c:

Impact Overview Useful

Reviewer's Comments: (J.M.)

Study was done to determine present status of the region

and to analyze any socioeconomic impacts as a result of shale

oil complex proposal. Traditional treatment of most impacts,

presented in clear, readable form (designed so casual reader

can glean general facts). Scope of analysis is limited almost

exclusively to the secondary impacts infrastructure, economy,

housing, etc.) induced by population increases in a three-county

area.
ARCO also sponsored a public opinion survey in 1973, which was

done by a market research firm. The survey involved 600 residents

in a three-county area. A 22-page questionnaire was used. Public

officials in a four-county area were also interviewed. No mention

is made of any preliminary work done on a community level to

prepare respondents for the study and no mention is made of

whether or not they were well-informed of anticipated development

and impacts to be expected from it. Most questions asked were

closed-ended questions (agree/di sagree--no intervals). Apparently

only eight questions on a 22-page questionnaire dealt directly

with residents' attitudes toward the proposed oil shale project--

these questions tended to be exceedingly ambiguous, considering

the close-ended nature of the questions.

Abstract:
"

The socio-economic discussion contained in this analysis is

divided into three sections. The first relates to a historical

inventory of the present status and facilities of Garfield, Rio

Blanco, and Mesa counties. The second section of the analysis

presents a brief summary of the environmental programs which have

been conducted in connection with off-site development. The

third section contains an analysis of potential socio-economic

impacts upon the counties of Garfield and Mesa, which may result

from various development patterns. In addition to the detailed

information contained in the inventory and to some degree the

analysis and the general information provided in the text, this

discussion was meant to include a wealth of source material.

The document ends with a section of conclusions concerning land

use plans, policies and controls, addressing potential land use

conflicts and pointing to policies of federal, state and local

governments as well as advisory planning agencies. Alternatives

to oil shale development, unavoidable adverse environmental impacts,



009 Cont.

Abstract: continued
irreversible resource comnitment, and national energy policy

are among the items discussed, along with the relationship

between local short-term uses of man's environment and the

maintenance and enhancement of long-term productivity.



010

Baughman, G.L.

Synthetic Fuels Data Handbook , Denver, Colorado, Cameron Engin-

eers, Inc., 438 pgs., 1978.

Availability: University of Montana Library

Purpose/Topic:
Solid Wastes Not Relevant

Reviewer's Comments: (C.K.)
Contains almost no information of use on solid wastes from

coal gasification or liquefaction.

Reviewer's Comments: (R.E.)

Excellent short descriptions of all potentially useful gasification
and liquefaction technologies. Good description of basic chemistry
engineering too. The total of 81 pages on pertinent synfuel processes
(out of 435 total pages) may seem meager, but the data and accompanying
words are well selected.

The remainder of the volume (oil shale, coal characteristics,
and oil sands) is of value also.

on

Beavon, D.K., R.H. Hass, B. Muke
"High Recovery, Lower Emissions Promised for Claus-Plant
Tail Gas," Oil and Gas Journal , Vol. 77, No. 11, pgs. 76-80,
March 12, 1979.

Availability: Environmental Library

Purpose/Topic:
Unit Process - H 2 S Removal Significant

Reviewer's Comments: (R.E.)
Describes the Beavon Sulfur Removal /Selectrox I Process for

Claus tail gas.

The process aims at recovering 98.5% to 99.5% of sulfur in

gas streams and is now being used in Germany.

1) Claus tail gas is hydrogenated (converts SO2 to H 2 S and S)

and hydrolized (to convert COS and CS 2 to H 2S).

2) Gas is cooled to condense water (small amounts of H 2 S

removed from this water and water re-used or discharged).

3) Gas stream oxidized (proprietary catalyst) to sulfur.
The process is cheaper than the BSR process, but does not remove

all of the sulfur (BSR removes 99.99% of the sulfur).



012

Bender, L.D., L.C. Parcels
An Introduction to the COALTOWN Impact Assessment Model , Boze-

man, Montana, Montana State University, 1980.

Availability: Montana State University

Purpose/Topic

:

Describes Econometric Model Significant
Used to Determine Population,
Employment and Fiscal Impacts
from Coal-related Development
in the Northern Great Plains

Reviewer's Comments: (T.S.)
Describes an econometric model developed at MSU for near-term

prediction and assessment of socioeconomic impacts caused by energy
development. The model simulates future employment, population,
wage levels, migration, state and local tax receipts, and local

expenditures for counties in Montana, Wyoming and North Dakota.

The model has three principal uses: prediction of absolute levels
of population, employment, migration and other impact variables for

planning purposes; assessment of impacts due to a specific project
for evaluation purposes; and assessment of sensitivity of results
to various measures as an aid in pol i cy analyses.

The model in its present form is a prototype. Although it has

been used primarily for coal mining and power plant projects, it

could be structured to assess synthetic fuel plants.
See Bender, et al

.

(1980), "Impacts of Coal Mining and Conver-
sion in Northern Plains States" for additional information on the

kinds of results generated by the model.



013

Bender, L. , et al

.

Impacts of Coal Mining and Conversion in Northern Plains States ,

Paper Presented at Land Use Issues of Nonmetropolitan America

Conference

,

Bozeman, Montana, Montana State University, 1980.

Availability: Montana State University

Purpose/Topi cs

:

Ancillary Employment Estimates Significant

Population Impacts Significant

Fiscal Impacts Significant

Reviewer's Comments: (T.S.)

A good summary of the MSU/USDA COALTOWN econometric model pro-

jections: includes four energy development scenarios (including

two scenarios involving synfuel plants) for three coal counties

in the NGP (including Rosebud Co., MT.) Also includes an excel-

lent discussion of the long-term institutional (property rights)

implications of western coal development.
Probably the only source of economic impact data that is spe-

cific to Montana. However, the model's projections should be con-

sidered rough approximations of the magni tudes involved; they are

not precise enough for detailed planning and impact analysis.



014

Bozeman Daily Chronicle
"Synfuel Water Needs Lower," Bozeman Daily Chronicle, p. 20,

June 3, 1980.

Availability: Montana State University Library

Purpose/Topic:
Water Requirements for Synthetic Fuel Plants Useful

Reviewer's Comments: (M.Z.)

The assessment by the U.S. Water Resources Council, based on

a report by the Missouri River Basin Commission, says construction

of plants to produce synthetic fuels with the energy equivalent of

1.7 million barrels of oil per day would require up to 350,000

acre feet of water per year. The council's report conflicts with

the U.S. Department of Energy's report prepared for President

Carter a year ago. That report said that consturction of plants

producing the energy equivalent of 1.8 million barrels of synthetic

fuel a day from coal would consume 468,000 acre feet of water a

year.

The assessment said "base" level development at 1.1 million

barrels per day oil equivalent would use less water, about 250,000

acre annually.
The council's report said that water use by synthetic fuel

plants would reduce hydroelectric power along the Missouri River

by less than 1 percent and effects of navigation would be

negligible.
The report lists seven water-supply options for synthetic fuel

developments along the Tongue and Powder River basins on Montana

and Wyoming, including the Gillette area of Wyoming. They include

aqueduct systems diverting water from the Big Horn and Yellowstone

rivers, the Moorhead Reservoir and Lake Oahe in South Dakota;

reservoir storage; purchase of existing agricultural water rights

and transfer of water use; and groundwater.

015

Cammage, R.B., and J.E. Turner
"Synthetic Fossil Fuel Technologies: Health Problems and Inter-

society Cooperation," in Safe Handling of Chemical Carcinogens ,

Mutagens, Teratogens and Highly Toxic Substances, Volume I , Ann

Arbor, Michigan, Ann Arbor Science Publishers, Inc., pgs. 313-

327, 1979.

Availability: Environmental Library

Reviev;er's Comments:
Received too late for conment.



016

Carson, D.H., Editor
Man-Environment Themes , No Address, Environmental Design
Research Association, Inc., 205 pages, 1974.

Availability: R. Gold

Purpose/Topic:
Preparing for and Handling Impacts Not Relevant

Reviev/er's Comments: (K.E.)
Although some substantive material concerning social impacts

can be obtained from the articles, much of the collection
serves as a means to understanding the roots of Social Impact
Assessment and its place in wider, environmental concerns.
Of significance to the field of SIA is the article "Cultural
Change and Redevelopment: The South Wales Coalfield," authored
by Shane Davies and Robin Doughty. The need for decision makers
to consider citizen participation and advocacy planning in
arriving at new sources of employment in the area is emphasized.
Following descriptions of the mining community and the miner's
job, changes in the communities with the substitution of light
industry are discussed. Hence, the paper analyzes a situation
once a major mining operation has been developed and then
nearly completed. The methodology, magnitude estimation, which
allows respondents to give numerical estimates of their percep-
tions, is presented as a way to investigate the v/eight people
place on community values, i.e., quality of environment.

Abstract:
Propositions from general ecology and the requirements of

human and urban ecology are reviev/ed in a number of articles.
Following an introduction to the field of human ecology, an
article concerning the broad social and economic constraints
on environmental designers is presented. Also included are
articles concerning social design for limited growth, energy
forecasting, and local government provisions of environmental
amenities and services. A socio-ecol ogical study of classic T'aya

culture and a study of cultural change and redevelopment in a

South Wales coalfield represent case studies included in the
collection.



017

Changelian, G.P.

Synopsis of Interim Final Report Conceptual Design of a Coal-

to-Methanol Commercial Plant Presented at Fifth International

Conference on Coal Gasification, Liquefaction and Conversion to

Electricity , Cambridge, Mass., Badger Energy, Inc.

Availability: Environmental Library

Purpose/Topic:
Commercialization Plan Useful

Reviewer's Comments: (R.E.)

Badger Energy Inc. has contracts with DOE to develop

conceptual designs for plants to convert coal to methanol

and to convert methanol to gasoline. This document is an

announcement of the latter task and a review of the former.

It's a very big operation--1700 acres; 63,000 tons of coal/

day; 58,200 tons methanol/day.
They suggest using a Rummel/Otto gasifier at atmospheric

pressure to produce the synthesis qas for methanol production.

Overall thermal efficiency projected (to methanol) is 59%.

The size of such enterprises is overwhelming. Particularly

disturbing are emission figures given in relative rather than

absolute terms. Thus, 250 ppm SO2 doesn't sound bad, until one

calculates the amount being spewed out.

018

Chapel, D.G. c.

Initial Operation at the Cresao Test Facility , Irvine, CA,

Fluor Engineers & Constructors, 11 pgs., August 1978.

Availability: Environmental Library

Purpose/Topic:
Test Facility Not Immediately Relevant

Reviewer's Comments: (R.E.)

In 1968-70, Cresap was used to test the Consol Donor-Solvent

system. Now Fluor (under a DOE contract) is operating the facility

as a testing arena for various unit processes used in liquefaction.

At the time of this report the plant had been operating for a very

short time, and was still having various types of mechanical problems.
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Clark, B.R. , et al.

Biologically Important Compounds in Synfuels Processes ,
paper

delivered at 179th National Meeting of the American Chemi ca

1

Society (Houston, Texas), Oak Ridge, Tennessee, Oak Ridge

National Laboratory, 24 pages, March 25, 1980.

Availability: Authors

Purpose/Topi c:

Mutagenicity of Compounds in Synfuels

Processes Useful

Reviev/er's Comments: (N.Z.)

This report details preliminary results of mutagenicity

testing of compounds in synfuels processes. There is substantial

information for anyone studying this topic and some general

conclusions which are useful.

Alkaline constituents of the petroleum substitutes are often

major contributors to their mutagenicity.

In contrast, the mutagenicities of petroleum crudes is

determined almost solely by the neutral constituents as would

be expected if polycyclic aromatic hydrocarbons (PAHs) were the

determinant constituents.
Polycyclic aromatic primary amines (PAAs) are found to predom-

inate in the mutagenic isolate and are found to exhibit excep-

tionally high mutagenicities. These results suggest that PAAs

should be monitored in occupational and environmental assessment
components of technology development programs. They also suggest

that engineering steps capable of degrading primary amine function-

alities or removing highly alkaline constituents may be effective

in reducing the mutagenicity of petroleum substitutes.

Abstract:

Crude products, fey-products and wastes from synfuel processes

contain a broad spectrur. of chenical compound s—cany of wnicn are

ortivp in biolo>-ical systecE. i>iscernin,'^ which compound classes

are most i.-nportant is necessary in order to
_

establis.. elj.ective

control over release or exposure. Polycyclic aromatic hydrocarbons

(PAH), multtalhylated PAH, primary aromatic amines and ..-heterocyclic

PAH are si'^nificant contributors to the overall m.uta-enic activities

of B. large^*nUuiber of materials examined. Ames test/ data snow

that the basic, primary aromatic amine fraction is the most active. \
PAHs, multirfilkylated PAHs and Il-hcterocyclic PAHs are all components

Of the neutral fraction. In nearly all cases, the neutral .raction..

rnntribute the l.nrrest portion of the mu ta-^'cnic activity ,
•

th^baS^ prlLry aromatic amine fractions have the hinhost specific

confruiuSn o'r the hcAthl Jtnctloh to the t,t«,-ehlc

activity' of most samples. Biologically active constituents are isolate

in preparative scale mounts from complex mixtures utilicinf;

combinations of liquid-liquid extraction and various liquid

chromato.Trauhic column-eluent combinations. inactions arc

characterized uoin.'T a combination of s,.ectroscopic technique.,

gas chroma tof.raphy/mass spectrometry.
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Combs , L.P. , et al

.

Rockwell International Gasifier--nash Hydropy rolysis prepared

for the Fifth Annual International Conference on Coal Gasification,

Liquefaction and Conversion to Electricity , Canoga Park, CA,

Rockwell International, 16 pgs. + append., August 1978.

Availability: Environmental Library

Purpose/Topic:
Technology Assessment - Rockwell International Useful

Reviewer's Comnents: (R.E.)

Excellent reviews of Rockwell progress through 1977. Work

on Rosebud coal was less successful (less carbon conversion to

gases) than with Kentucky coals or with peat.
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Coon, R.C. , et al

.

The Impact of the Safeguard Antibal listic Missile System
Construction on Northeastern North Dakota , Agricultural
Economic Report No. 101, Fargo, North Dakota, North Dakota
State University, Agricultural Experiment Station, 70 pages,
April 1976.

Availability: R. Gold

Purpose/Topic

:

Impact Overview Useful
Preparing for and Handling Impacts Useful

Reviewer's Comments: (K.E.)
Following an overview of the local economic situation and

infrastructure of the community, a general treatment of socio-
economic impacts is attempted in this report. An increase in
population and the influx of construction workers is discussed,
along with housing problems, upgrading public utilities, over-
crowding and new construction of schools, expansion of law
enforcement personnel and facilities, rise in crime rates,
increase in hospital capacity. Stimulation of the area's
economy with increased employment, business sales, and personal
income, is noted. Changes in way of life are defined as follows:
changes in community organizations (recreation, churches,
leadership) which lead to changes in quality of life. While
the discussion of impacts is not highly detailed, information
regarding the planning and assistance provided to the community
and the future of rapid decline of the area is not expanded on.
Secondary and primary methods were employed in the study.
Demographic and economic statistics are presented in the 26-page
appendix. Costs of increased public services and facilities are
cited. A survey consisting of two parts, i.e., a standard
questionnaire administered to a population sample and a set of
additional specific questions administered to officials and
leaders, was conducted to obtain respondents' views as to the
benefit/detriment of the project to the community and to the
respondent's self. How the survey was conducted (i.e., by mail
or personal interview) and the type of questions asked is not
disclosed in the report. The characteristics of the survey
sample are discussed, however.

This case study of a community in a geographically and cul-
turally similar area is useful in its description of what impacts
have actually occurred with a sudden and major technological
development. Its significance is its depiction of a "boom town"
situation vn'thin the Northern Plains region. However, the
additional problems of an energy resource development will not
be covered in this report.
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Abstract:
This report presents a case study of a region affected by

a large federal defense construction project (the Safeguard

ABM Project) undertaken to determine the changes in the local

economy and community and the acceptance of these changes.

The local economic situation before, during and after the

construction project is described. The impacts of the ABM

construction on public services, governmental units, and the

way of life in the communities are evaluated. Data were ob-

tained from personal interviews of local residents and com-

munity officials/leaders and from secondary sources.
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Crawford, A.B., H.H. Fullerton, W.C. Lewis

Baseline Description of Socio-Economic Conditions in the Uintah

Basin; Phase I of Impact Analysis of Proposed Oil Shale Development ,

Providence, Utah, Western Environmental Associates, Inc., 245 pages

,

June 1975.

Availability: R. Gold

Purpose/Topic

:

Impact Overview Useful

Reviewer's Comments: (K.E.)

The social aspects treated in this baseline include: facilities

(housing, education, utilities and communication, and transporta-

tion) and services (public safety, health and welfare and recrea-

tion); soci o-cul tural environment (demographic profile, ethno-

cultural groups, attitudes toward the area development, historical

features); and population and economic activity, baseline projec-

tion. Quantitative data are provided concerning the demographic

features; a qualitative sketch of the several cultural traditions

(the Ute Indians, Mormon, Anglo) is included. The attitudes of the

Basin's residents toward present living conditions and/or additional

development are revealed, in part, by two recently completed surveys

and an analysis of local newspaper editorials. The survey methodology

entailed: in survey 1, personal interviews and questionnaire of closed

and open questions; and, in survey 2, and mai led ,
formal question-

naires. Secondary and primary sources were used in data collection.

The report is valuable in its example of the baseline information

gathered for the analysis of impacts of energy development. Although

the collection of social data involved qualitative descriptions of

cultures in the area, data obtained is primarily quantitative, i.e.,

population profile and projections, survey results. The treatment

is an overview, covering several topics but not with great depth

—

from infrastructure to demography to. culture.

Abstract

:

This report constitutes the first of a two-phase study of the

socioeconomic impacts of oil shale development in the Uintah Basin

of Utah. Phase I report contains a socioeconomic description of

the region and provides a "baseline" for the Phase II assessment

of what socioeconomic changes might be expected as a result of oil

shale development. Elements included as part of Phase I are as

follows: economic characteristics, structure and growth; infra-

structure and public service provision; availability and use of

water and land; socio-cultural characteristics; selected legal and

institutional factors related to energy development; and methodology

and assumptions employed in preparing the project baseline.
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Crawford, A.B., H.H. Fullerton, and W.C. Lewis

Socio-Economic Impact Study of Oil Shale Development in the

Uintah Basin: Phase II of Impact Analysis of Proposed 0i1~
Shale Development , Providence, Utah, Western Environmental

Associates, Inc., 217 pages, November 1975.

Availability: R. Gold

Purpose/Topic:
Impact Overview Useful

Reviewer's Comments: (K.E.)

Two basic project development plans are considered: 1)

support of a development of a commercial shale oil module

development in Colorado, and 2) construction of a commercial

module demonstration complex in Utah. The treatment of socio-

economic impacts varies, therefore, because under Alternative

Two some impacts in the construction and operation of the demon-

stration complex in Utah are considered. Primary impacts on

employment, population, and income are outlined, using employment,

population, and household multipliers to generate projections of

indirect employment, population and number of households. Data

from this analysis are used to generate impacts on other socio-

economic conditions, i.e., infrastructure. The discussion of

infrastructure impacts include projections of budgets of local

governments, an overview of the budgeting process, demand on

community facilities and services; and impact on recreational

activities and opportunities. For example, housing demand,

characteristics, and location are detailed. The analysis con-

centrates on the services provided by the public sector, i.e.,

water supply, waste treatment, energy, public safety services,

health service, schools, and telephone services. The treatment

of sociocultural impacts involves a detailed study of the attitudes

of the local residents towards their communities, as they have been

and are now, and also their attitude's towards the proposed action.

An opinion survey was conducted and also involved an exploration

of values pertaining to economic growth and rural lifestyle. Impact

on the Ute tribe is briefly mention. The analysis concludes with

the examination of a set of social indicators, i.e., selected crime

rates.

Primary and secondary sources were utilized. Quantitative

measures, i.e., population projections and survey results, were

emphasized. A range of impacts were assessed. Because an ethno-

graphic study of sociocultural impacts was lacking, an in-depth

look at impacts was not possible. (Information on impacts for the

Ute is especially lacking.) Statistical measures are there for

those individuals interested in that limited approach to SIA. The

study's framework, i.e., the socio-economic and the socio-cultural

involves that weakness of hyphenated impacts. That is, the purely

social is not focused upon and often takes the back seat to economic

or cultural concerns, The methodology employed in the survey in-

volved problems, i.e., questionnaires administered by telephone,

interviews conducted with community leaders used to check survey

results, question phrasing.
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Abstract:
This report is the second of a two-phase study of the socio-

economic impacts of oil shale development in the Uintah Basin of
Colorado and Utah. Phase II report contains the identification
and measurement of the probable impacts of the proposed shale
oil mining and processing. The predicted impacts indicate
changes in socio-economic patterns and characteristics that will
occur as a result of the proposed action during both the con-
struction and operation periods. Objectives met in this impact
assessment are: 1) estimation of economic (income, employment,
etc.) and demographic changes due to development plans, including
those associated with possible new town development; 2) relating
economic/demographic changes to changes in demand for, and supply
of, local governmental services; 3) assessment of potential
problems associated with the socio-economic impacts, as perceived
by people in the area; 4) measurement of attitudes of local resi-
dents toward the proposed action; and 5) integration and organiza-
tion of the information obtained in a form useful to policy makers.
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Crow Impact Study Office
A Social, Economic, and Cultural Study of the Crow Reservation:

Implications for Energy Development. Tv/o Volumes, Summary Report

and Final Report , Crow Agency, Montana, Crow Tribe, 1977.

Availability: Environmental Library

Purpose/Topic;
Impact Overview Useful

Reviewer's Comments: (K.E.)

The report represents a first step in an analytical process

necessary to provide the tribe with enough information upon which

to base informed decisions about economic development. Statistical

information regarding household composition, demographic charac-

teristics, reservation economy, housing conditions, residential

patterns and preferences, and Crow culture (i.e. , language preference)

is provided, as well as statistics concerning the expectations about

environmental, economic, social and cultural effects of reservation

coal development. The survey results involved the following social

and cultural impacts: population channes, changes in crime, more

drinking, inter-marriages, loss of Crow lifestyle, loss of relation-

ships, money feuding, more services, better housing and schools.

The survey method involved the interviewing of Crov/ tribal

members who were decided to be family heads. Criteria for the

definition of family heads created problems with bias, i.e., one

definition considered the male as the family head in the case of

two married Crow tribal members. By the given definition, there

could be several family heads, all related to one another, living

in the same household. The survey sample of on-reservation Crow

members consisted of all family heads who could be reached and who

were willing to be interviewed. Different procedure was followed

off the reservation. The questionnaire was made uo of five parts,

one of which included questions about household composition, demo-

graphic and labor force characteristics, housing conditions, resi-

dential preference, and farming and ranching. This section v/as

administered to all 1,016 Crow family heads who were interviewed.

The family heads were randomly assigned one of the other four sections

to answer. The questionnaire encompassed "open" and "closed" types

of questions. However, data obtained from either type of question

was analyzed quantitatively.
The study's importance is due to its focus upon the Crow people,

who may be involved in synfuel development. Its general treatment

of social concerns in energy development (and lack of scope) results

in a vague analysis. The survey methodology is incomolete in its

failure to include qualitative data and in its general approach (i.e.,

interviewing a great deal of people without depth). Problems exist

also in the application of the survey (i.e., in defining family head

and in restricting parts of the questionnaire).
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Abstract:
The report describes a socio-economic survey of the Crovi tribe,

primarily reviewing survey findings. One-thousand-sixteen families
on or near the reservation during 1976-1977 were interviewed con-
cerning the following: household composition; demographic charac-
teristics; labor force and employment characteristics; attitudes
toward culture; residential patterns; and feelings about resource
development, especially coal mining and conversion, and its effects.
Due to the large volume of data collected, only the information of
most general interest is presented. Included is a chapter describing
demographic, economic, social and cultural conditions of the tribe
as they now exist.

025

Culbertson, R.W., and S. Kasper, Dravo Corporation

Economic Advantages and Areas of Application of Small Gasifiers ,

Pittsburgh, PA, Dravo Corporation, 17 pgs. + append., 1977.

Availability; Environmental Library

Purpose/Topic:
Useful

Reviewer's Comments: (R.E.)

This paper is a relatively short (18 pages with a 10-page
appendix) argument by the Dravo Corporation for small gasifiers
(using Wellman Galusha process). Their argument is relatively
simple. The technology is available, it's cheaper than high-BTU
gasification (no oxygen plant, no CO shift), it's 15% more
thermally efficient than high-BTU gas and because of inflation
it's cheaper to buy now.

Their arguments probably hold for new industrial use, but
retrofitting is a different story.
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Davenport, J. , and J.A. Davenport

The Boom Town: Problems and Promises in the Energy Vortex ,

Laramie, Wyoming, University of Wyoming, Department of Social

Work, 212 pages, 1980.

Availability: R. Gold

Purpose/Topic:
Impact Overview Significant

Reviewer's Comments: (K.E.)

The variety of perspectives presented in this book enables

consideration of a wide range of subjects: from descriptions of

social impacts to ways of dealing with them. Each perspective,

however, is presented in detail, thus allowing a more in-depth

look at boom-town problems than most overviews. For example, the

article addressing problems of women presents its hypothesis con-

cerning the role of women as social integrators and stabilizers

in communities and describes a preliminary study undertaken to

test such a theory. Two Colorado towns, one a boom town and the

other comparable to the first but with no rapid economic develop-

ment, were investigated. Field methodology included: in-depth,

semi-structure interviewing; informal interviewing; and self-

administered questionnaires. The article on native American

experiences with energy development is of interest because it

summarizes Crow, Northern Cheyenne and Navajo experiences. Past

experiences were reviewed, and some current developments were

analyzed. Discussion of future obstacles and remedies sought by

the Indians in their desire to prevent environmental degradation

and maintain community stability. Social impacts of boom towns

as they affect the elderly adds another dimension to SIA. Senior

citizens face not just quality of life but survival issues. Boom-

town effects on economic life, social services, housing, health

services, and municipal services--from the perspective of the

elderly--is detailed. An article defines the boom-town phenomenon--

with the goal of presenting a workable framework for viewing boom-

town problems. Four problem areas are depicted: increased demand

on services, super inflation, stress, structural changes in com-

munities. Following discussions of specific problems (each of

which provides a detailed look); ways of dealing with the boom- town

syndrome are discussed--from the perspective of a senator, of

planners.
The book is significant because of the variety of subjects

addressed and the variety of perspectives it represents. At the

same time, an overview of the "boom town" is provided, as we^ as

a detailed look at its problems, people, and potential solutions.

The book includes not only studies based on field work and community

observation, but also analyses reviewing and summarizing information

on presenting a framework for understanding.
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Abstract;
This book contains a variety of perspectives from social and

behavioral scientists, social workers, federal and state employees
and academicians on the social consequences and human costs of

rapid growth and devetopment. Articles include those focusing

on problems of select groups of people caught up in energy devel-

opment: i.e., women, native Americans and the elderly. Specific

problems (mental health, alcoholism, child abuse and community
nursing) are described, and ways of addressing them are presented.

Planning and policy concerns are the subjects of articles:

"Energy Impact: A Perspective from the Senate on Federal Causes,

Cures and Conflicts"; "Dynamic Needs Assessment: An Example"; and

"Community Planning in Boom Towns: Why It's Not Working Very Well

and How to Do It More Effectively." Also included are discussions
pertaining to local employment and the development of comprehensive

community helping systems informal in character.
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Davenport, J.A., and J. Davenport

Boom Towns and Human Services , Laramie, Wyoming, University of

Wyoming, Department of Social Work, 154 pages, 1979.

Availability: Institute for Social Research

Purpose/Topic:
,

Impact Overview Significant

Reviewer's Comments: (K.E.)
. . u

The manual serves to familiarize a diverse audience with the

general problem areas experienced by boom towns and possible re-

sponses. Of significant interest is the article, "The Sociological

Analysis of Boom Towns," authored by Charles F. Cortese and Bernie

Jones. Social impacts, as opposed to '^socio-economic impacts,"

arG considered to be generalizable social changes occurring with

a "boom" situation. An overview of institutional impacts (effects

on the government, local economy, education, helping services,

religion, and recreation) is presented, along with a concentrated

treatment of impacts on social structure and people's lives.

Changes in roles and impacts on local culture (i.e., community

characteristics) and on lifestyles are detailed. A thorough

methodology was employed, involving four collection techniques:

participant observation, surveys, historical records, and available

documents such as census data. In-depth, semistructured, household

interviews were conducted, in addition to long interviews with

institutional representatives.

Michael H. Reese and John C. Cummings' article, ' Energy Impacted

Housing," focuses upon the housing problems of boomtowns. Factors

contributing to the housing shortages (i.e., community infrastructure)

are described and private and public strategies to mitigate the

problems are discussed. Data were derived from secondary sources.

The situation of "boom town" is a possibility for Montana, given

the occurrence of large-scale technological development such as

synthetic fuel processing. A sudden increase in population and a

dramatic change of rural communities to an "urban" definition could

bring about the problems outlined in the articles.

Abstract:
A number of articles on human service problems, issues and

strategies in communities affected by rapid energy development,

i.e., boom towns, are presented. Contributors represent a number

of backgrounds, disciplines and occupations. Problems in the

areas of education, health, housing and mental health are discussed,

along with topics such as community planning, human service politics,

grassroots organizing, team approaches and the role of the church.
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Dickenson, R.L. and D.R. Simbeck, Stanford Res. Inst.

"SNG Plant By-Products Need Attention", Oi 1 Gas J

.

, Vol. 77, No.

11, pgs. 65-68, March 12, 1979.

Availability: Environmental Library

Purpose/Topic:
By-products Not Very Useful

Reviewer's Comments: (R.E.)

Not particularly useful. One of their concerns is that there
is little market for tars that are produced by several gasifiers
and the idea (seen in other reports as well) is that certain
gasifiers that use slurry feeds (Texaco or Koppers-Totzek) may
be added to systems comprised mainly of other technologies, just
to use the tars.



Dixon, M. n, . rt -i

What Happened to Fairbanks? - The Effects of the Trans-Alaska Oil

Pipeline on the Community of Fairbanks, Alaska , Boulder, Colorado,

Westview Press, 301 pgs., 1978.

Availability: R. Gold

Purpose/Topic:
Impact Overview Significant

Reviewer's Comments: (K.E.)

The study constrasts the social impacts which happened to

Fairbanks to the assumption in the Pipeline's EIS that primarily

positive social impacts would occur. A variety of effects to

the community are described in great deal. Problems of traffic

and safety, and problems pertaining to inflation, wages, and hiring

practices are considered. In discussing the influx of job seekers,

the chapter on the "outsiders" to the Fairbanks community describes

the migrants and presents accounts of individuals who are affected

by high cost of living and housing problems. The boom/bust

dilemma is examined by noting the arrival of specific crises, i.e.,

first the telephones, then housing shortages, then electricity . . .

The character of Fairbanks infrastructure, based on the community's

history of economic instability, is described, along with community

attitudes towards providing services before/after critical level of

need was evident. Another chapter presents the problem of conflictino

views and values among community members, i.e.. Chamber of Commerce

versus church organization. Other chapters consider: the effect

on community teen-aged members; those people, the very young and

old, who are most hurt by community changes: the increase in

prostitution; mental health problems, i.e., personal and family

problems of adjustment. Impacts that were predicted to occur but

•didn't (i.e., increased student enrollment, increased public welfare

services, creation of squatter communities) are discussed, along with

the reasons why (i.e., because of community structure and structure

of in-migration). The unexpected impacts, i.e., problems with

medical services and local employment, are also considered. A

framework for SIA is generated in the author's use of structural

analysis in predicting impact. The author includes in her treatment

of social impact an analysis of the failure of current planning

models and a presentation of a more comprehensive, viable model.

Lessons learned by the impact experience of Fairbanks and their

application to social science research concludes the book.

Methodology involved data collection from secondary and primary

sources. Quantitative information is complemented by information

obtained in personal interviews, community observation, and the news

media. The analysis is based on data collected by a Fairbanks re-

search organization (which compiles but not interprets data).

The work is excellent in scope and in its detailed treatment of

impacts. The author also takes the additional steps of presenting

an analysis framework and reviewing models of dealing with impact,

for planners and social scientists.
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Abstract:
The effects of the Alaska pipeline construction on the community

of Fairbanks are the subject of this book, which describes the

community during pipeline construction and how the community re-

sponded to the project. Unplanned negative effects that, in many

cases, outweighed the positive ones are assessed. Included is the

effect of the influx of job seekers outside the area on the city's

ability to provide services such as housing, transportation, tele-

phones, and electricity. Increases in prostitution and street

fighting, decreasing family cohesiveness, and inflation caused by

the high wages of pipeline workers are considered as contributions

to Fairbanks' problems. The author concludes that official policy

must require that resource development projects take responsibility

for social effects and involve affected communities in planning for

their future.

030

Eddinger, R.T. and R. Bloom, Jr.

The COGAS Process - A Promise for the Future , Princeton, N.J.,

COGAS Development Company, 6 pgs., June 1978.

Availability: Environmental Library

Purpose/Topic:
Technology Update Not Relevant

Reviewer's Comments: (R.E.)

This is a brief progress report on the planning done by COGAS
after they were chosen by DOE in 1976 for Phase I planning for a

demonstration plant. COGAS yields both liquids and gases (the
only technology designed to yield different products, and does so

with relatively high thermal efficiency).
The paper has little to report. Of possible significance to

Montana is the listing of the partners in the company--FMC Corpor-
ation, Consolidated Gas Supply Co., Panhandle Eastern Pipeline Co.,
and Tennessee Gas Pipeline Co., a subsidiary of Tenneco Inc.
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Epier, J.S. , et al

.

"Analytical and Biological Analyses of Test Materials from

the Synthetic Fuel Technologies. I. Mutagenicity of Crude

Oils Determined by the Salmonella typhimurium/Microsomal

Activation System," Oak Ridge, Tennessee, Oak Ridge National

Laboratory, 22 pgs., 1978.

Availability; Environmental Library

Purpose/Topic:
Health Useful

Reviewer's Comments: (G.B.)

This report exemplifies the type of research being undertaken

at ORNL (Biology Division) which is oriented towards identifying

the toxic substances in synfuel products and by-products and

establishing the magnitudes of their toxi cities (mutagencity

,

carcinogenicity, etc.). The author of this report is the key

person undertaking most of the synfuel-toxici ty studies at Oak

Ridge.

Abstract:

W« have assayed the mutagenicity of crude industrial products and

effluents with the Solmonel la/microsomol activation system. Test

moterials (crude products from coal -conversion processes and natural^

crude oils) were initially fractionated into primary classes by liquid-

liquid extraction and then further fractionated by column chromatography.

Prescreening was accomplished over a wide concentration range with the

Ames tester strains. Active fractions (mainly the neutral fractions

containing polycyclic aromatic hydrocarbons oncl certain basic fractions)

can be identiHed, and dose-response relationships can be established.

Stondard values are expressed as reverfants/mg of the test material assayed

with frcmeshlft strain TA98 including metabolic activation with rat-liver

preporations. Total mutagenic activity of synthetic fuel samples was

consistently higher than that of natural crude "controls." Activities of

subfractions are roughly additive and presumably reflect the mutagenic

potential of the whole test material. These results are being extended

to other genetic assoys. Chemical identification is ca.rled out along

with the bioassays.

1
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Felder, R.M. , et al

.

"How Clean Gas Is Made from Coal," Environmental Science &

Technology , Vol . 14, No. 6, pgs. 658-666, June 1980.

Availability: Environmental Library

Purpose/Topic:
Acid Gas Removal System (AGRS) Useful

Reviewer's Comments: (R.E.)

A feature article describing a pilot plant established by

EPA at North Carolina State University in 1977. The purpose

of the plant which is of interest to Montana, is the gas-

cleaning test facility. The facility is new enough that little

comparative data is available (e.g., they've used only one

solvent (methanol) in their acid gas removal system).

The difficulty with such a facility is that the distribution

of pollutants is so dependent upon the gasification system and

the kind of coal employed that all of the data will be meaningless

until internal comparisons (e.g., methanol monoethanol amine

for AGRS) are complete.

033

Feldman, R.J., C.B. Fogman, and N.R. Passow

Environmental Considerations in Coal Gasification Plant Design ,

paper delivered at 179th National Meeting of the American Chemical

Society (Houston, Texas), Bloomfield, New Jersey, The Lummus

Company, 21 pages, March 26,. 1980.

Availability: Authors

Purpose/Topic:
Water Treatment for Lurgi Design Useful

Reviewer's Comments: (N.Z.)

The authors present a brief discussion of two methods for

using stripped gas liquor as cooling tower makeup. These two

methods are:

1) Pre-cooling tower treatment facilities, followed by a

cooling tower blowdown evaporator.

2) Direct application of SGL as cooling water makeup,

followed by cooling tower blowdown treating facilities.

Otherwise, this report has little new or unique information.
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Fenton, D.M. , and H.W. Gowdy
"The Chemistry of the Beavon Sulfur Removal Process,"

Environment International , Vol . 2, pgs. 183-186, 1979.

Availability: Environmental Library

Purpose/Topic:
Technology Assessment - Sulfur Removal Useful

Reviev/er's Comments: (R.E.)

The significant points about the Beavon process are that sulfur

compounds such as COS and CS2 are removed and 99.9% of the

original sulfur can be removed. This article describes the

chemistry of the process but does not delve into the problems of

the Stretford system (of which Beavon is a part). These problems

are a tendency to form thiosulfate (leading to additional expense)

and possible loss of the vanadium catalyst to water streams.

Abstract:
The Beavon Sulfur Removal Process (BSRP) removes essentially

an of the S compounds from Claus plant tall gases. The
S-contalnIng compounds, e.g., H2S, S02 . carbonyl sulfide and
carbon disulfide, are converted to S In >99.9% efficiency. In
the 1st stage the various S compounds are hydrogenated or
hydrolyzed to give H2S, while In the 2nd stage the H2S Is
oxidized using the Stretford process to give elemental S of
good quality. The process Is a commercial success with 29
plants operating or under construction In the US and 4 In
Japan. This process can also be utilized in synthetic natural
gas plants, natural gas processing, and other similar
appl 1 cat Ions. (MS)

035

Fluor Engineers and Constructors , Inc.

Coal Gasification Technology , SFR-101, Irvine, Cal., Fluor
Utah, Inc., u.p., April 1977.

Availability: Environmental Library

Purpose/Topic:
Overview of Gasification Technologies Significant

Reviewer's Comments: (R.E.)
This is an industrial publication and about 20% of the

document deals with Fluor's capabilities in gasification
technology.

However, the document provides an excellent first view of
coal gasification. There is a 26-page section comparing
technologies and describing unit processes. Then there are
good 1- or 2-page descriptions of all technologies that have
reached pilot plant stage (20 processes).



036

Fluor Engineers and Constructors, Inc.

Coal Liquefaction Technology , SFR-103, Irvine, Cal., Fluor
Utah, Inc., u.p.. May 1977.

Availability: Environmental Library

Purpose/Topic:
Technology Description Useful

Reviewer's Comments: (R.E.)

Brief, two to three page descriptions of 16 liquefaction
technologies and an excellent set of tables which compare them.

The document also describes the capabilities of Fluor to aid in

the development of commercial facilities.
There are many sets of brief descriptions. We find this to

be one of the better sets.

037

Frantzen, J.E. and E.K. Geoke
"Petrochemical Developments/Gasify Coal for Petrochemicals,"
Hydrocarbon Processing , Vol . 55, No. 11, pgs. 134-138,

November 1976.

Availability: Environmental Library

Reviewer's Comments:
Not received in time for review.

Abstract:
A >U«VtY COvLt^S THL AOPPENS-TOTZt a (K-T) PNdCtSS. IN COMMERCIAL USE SINCE POSSIBLE APPLICATIONS
OF IML A-l PkuCLSS- INCLUOINL iMr. COAL-i<ASLO MANUFACTUNL OP MYOROuCN ANO OF SYNTHESIS OASES FOR
MttHANOL* IML UAU 5.VNIMLSIS. T Ht F | SC HL R - 1 KUPSC M StNlMLSlS* AND AMMJNlAi AND T HL ECONOMICS OF SYNTHETIC
AMMONIA PMJUOClU»N, :>HU«|NO iNAl, »|IM FAVOKAULt LUAL f'HiCLS. AMMJNIA FWUM COAL OR LU.NlTk CAN OE
COMPtllTiVL WITH THAT M.*M FutL OIL OK NAPMiHA. OlAOKAM* FLOW CHAHlS* lAOLtS. GRAPH, ANO PHOTOGRAPH*



038

Gaddis, D.E.

Comparative Economics of Coal Based Energy Processes and Fossi l

Fuel Prices in the 1980 's and f990's , Pittsburgh, Pennsylvania,

Fifth International Conference on Coal Gasification, Liquefaction

and Conversion to Electricity, 16 pgs., July 27, 1978.

Availability; Environmental Library

Purpose/Topic:
Comparative Economics Useful

Reviewer's Comments: (R.E.)

Gaddis did this work for ANG in connection with their proposed

gasification plant in North Dakota. First-year price of the nas

(if on line in 1983) is $5.66/mcf. Average price over 25 years

(constant 1978 dollars) is 4.13/mcf. Comparing these prices with

low-BTU gas and methanol production, he calculates the low-BTU

gas is considerably cheaper intially (3.14/mcf) but later becomes

more expensive, while methanol is considerably more expensive

(8.25/mcf) initially and remains so throughout the life of the

plant.

The paper gives some detail but not much justification on the

method for calculating prices.



039

Ganow, H.C.

"In Situ Coal Gasification at the Hoe Creek, Wyoming Field

Site— An Overview," Earth Science Bulletin , Vol. 12, No. 3,

pgs. 1-16, September 1979.

Availability: Environmental Library

Purpose/Topic:
In Situ Gasification Significant

Reviewer's Comments: (R.E.)

Emphasis is placed on the technical problem of "linking"

boreholes in a controlled manner, at the base of a coal seam.

The article describes a counter-current system that worked

(2400 tons gasified - average gas 108 BTU/scf).

Extensive roof collapse occurred in the most recent experiments

and a coal seam, 22-30 feet above the intended seam, was

gasified. It is pointed out that such a happening drastically

changes predicted water quality as new aquifers are affected.

Abstract:

The Lawrence Livermore Laboratory (LLL)-is cur-

rently involved in the stu'ly of m situ coal gasification for

the Department of Energy. This is a high risk but potentially

promising technology that may see commercial development

by the late 1980’s. A principal coal source is the group of

several thick, deeply buried western sub-bituminous coals of

the Powder River Basin that currently cannot be mined

economically. The gases produced by this process can be

directly consumed in industrial boilers, upgraded to synthetic

natural gas (SNG), or used as chemical feed stocks in lieu of

petroleum.

In this paper, the concept of in situ coal gasification

is briefly reviewed for those who may not bo familiar with it.

This is followed by a discussion of the Hoe Creek site geology

and hydrology, and the results of Experiments I and II.

Preparations are now underway for Experiment III which

will be burned almost entirely with steam and oxygon, and

should provide urgently needed data on process economics.

Lastly, results from experiments designed to assess two major

environmental concerns, cavity-induced subsidence and

ground-water prollution, are presented.



040

Gilmore, J.S.

"Boom Towns May Hinder Energy Resource Development," Science ,

Vol. 191, No. 4227, pgs. 535-540, February 13, 1976.

Availability: Environmental Library

Purpose/Topic:
Impact Overview Useful (Limited)

Reviewer's Comments: (J.C.)

Due to the fact that communities aren't able to furnish the

services and facilities to accommodate western energy growth,

Gilmore suggests government help in managing growth. He suggests

a concept of four functions of growth management, which are at

best generalizations. Then the article goes on to identify some

systems utilized by state governments to combat problems associ-

ated with boom-type societal changes.

Overall, the information given might be useful to an economist

attempting to visualize some management problems that could be

projected to an upcoming development, but not to a sociologist.

The data is sketchy and doesn't detail any true social impacts,

but mostly economic data.

Abstract:
John Gilmore's article deals primarily with accelerated

development of energy resources creating "Boom Towns" from

formerly isolated rural communities in the Rocky Mountain West.

He discusses the problems associated with the Boom Town phenomena

from a basically economic standpoint. Suggestions are made

regarding growth management and the role management may take in

looking for solutions to the problem. In introducing the Boom

Town situation, a hypothetical example of such a community is

described. From this point, the problems cited are identified,

and their origins are suggested. The example of "Pistol Shot,"

U.S.A., exemplifies a mental health problem in these communities.



041

Goelzer, A. R. , et al

.

Coal Liquefaction from a Refiner's Viewpoint , Houston, Texas,

Fluor Engineers and Constructors, Inc., 39 pages, August 1978.

Availability: Environmental Library

Purpose/Topic:
General Useful

Reviewer's Comments: (R.E.)

A different perspective is often useful. The abstract indicates

the direction of the paper, but the 39 pages include several

intriguing pieces of information and/or opinions. For example:

1) The high aromaticity and Heteroatom content of coal liquids

places new contraints on refineries.

2) It is suggested that liquefaction emphasize production of

clean boiler fuels, that it should optimize hydrogen
utilization and that the use of coal liquids for other
refinery products be postponed.

3) It is noted that low grade bituminous and lignite coals are

poor choices for donor-solvent schemes.

4) The amount of oxygen in a syncrude could adversely affect
refineri es.

5) It is pointed out that the hydrogen production process for

liquefaction facilities is a very big operation, e.g.,

a) 3-6 times larger than now used by the biggest refineries,

b) each complex will prduce 1/3 to 1/4 of all the hydrogen

now produced by all U.S. refineries, or c) will represent

the energy in 1/2 to 2/3 of a new 250x106 scf/day gasification

plant. If the cost of that hydrogen is $2-3/1000 scf and a

full-range liquid requires 6000 scf (SCR I may require only

3000 scf), a good portion of the price of syncrude is explained.

Clearly, the heavy fuels (which require less hydrogen) will

be more economical. (A table on hydrogen requirements is

* included in the appendix.)

6) Among the problems caused by the presence of heteroatoms are

a) NOx somewhat higher, b) carcinogenicity and toxicity in

handling raw coal liquids potentially higher, and c) odor,

solubility, and corrosion potentials require close attention.



042

Gold, R.L. , et al

.

A Comparative Case Study of the Impact of Coal Development on the

Way of Life of People in the Coal Areas of Eastern Montana and

Northeastern Wyoming: Final Report , Missoula, Montana, University

of Montana, Institute for Social Science Research, June 30, 1974.

Availability: Environmental Library

Purpose/Topic:
Impact Overview Significant

Reviewer's Comments:
None

Abstract:
Social impact which the development of coal is creating for

Montana and Wyoming residents is appraised by this study of the

attitudes of the residents whose lives are affected by coal

development. The ethnographical method of the study placed the

researcher in close contact with those individuals and enabled

investigation of what differences development makes to and in the

lives of coal area residents. The communities of Forsyth,

Colstrip and Gillette were studied; the reactions of townspeople

and ranchers were gathered. The attitude of opposition to coal

development of Montana ranchers is compared with Wyoming ranchers'

attitude of accommodation. Ranchers' concern with "people" problems

(i.e., the introduction of new and strange lifestyles and values)

and the concern of townspeople with newcomers is discussed. The

significance of values in the assessment of social impact is

explained. That is, the fear of the ranchers of "people" pollution

is understandable when one considers the effect a large influx of

people will have on the ranchers' enjoyment of their valued isola-

tion and attachment to the land. Other attitudes, e.g., feelings

of helplessness in the face of imminent coal development, are

detailed.

C



043

Gold, H. , J.A. Nardell, C.A. Vogel

"Pollution Control Practices--Fuel Conversion and Its Environ-
mental Effects," Chemical Engineering Progress , Vol. 75, No. 8,

pgs. 58-64, August 1979.

Availability: Montana State University Library

Purpose/Topic:
Water Requirements of Synthetic Fuels

Production Useful
Water Treatment Useful

Reviewer's Comments: (N.Z.)
This article is mostly a synopsis of the information contained

in "Water Related Environmental Effects in Fuel Conversion," by
Gold and Goldstein, EPA-600/7-78-0197a ,b. However, it is a good
summary of the important aspects of the report and there are some
worthwhile comparisons of water requirement estimates by the
authors to estimates by others.

044

Gray, R.W.

Industrial Fuel Gas Demonstration Plant , MLGW-DOE, Memphis,
Tennessee, Memphis Light, Gas and Water Division, u.p.,
August 1978.

Availability: Environmental Library

Purpose/Topic:
Commercialization - U-Gas Useful

Reviev'/er’s Comments: (R.E.)

Gas supply to the city of Memphis has decreased from 93.4
billion cubic feet in 1970 to 45 billion cubic feet in 1980.

They have turned to the concept of supplying industries with
industrial fuel gas. DOE is funding the project, which is now

in the conceptual design stage.

Connected with the project are a municipal utility, Foster
Wheeler, IGT (developers of the U-Gas process) and Energy Impact
Associates Inc. (environmental report).

U-Gas uses a fluidized bed gasifier at high temperatures. No

liquid products are formed and the gas formed is medium-BTU
(284 BTU/scf).

This relatively small plant will supply the equivalent of

50 million cubic feet per day of natural gas. That's one-fourth
of Montana's need. It seems unlikely that such a development
could fit Montana's need.



045

Gulf Oil Corporation and Standard Oil Company of Indiana
Rio Blanco Oil Shale Project: Social and Economic Impact
Statement, Tract C-a , Denver, Colorado, Gulf Oil Corporati on

,

u.p. , March 1976.

Availability: Environmental Library

Purpose/Topic:
Impact Overview Useful

Reviewer's Comments: (J.M.)

Statement outlines socioeconomic growth management program
for an oil shale leasing program. At the time this report was
written, the program had been going on for 18 months--this
report involves impacts not yet addressed or resolved to date.

The growth management program outlined in this report involved
a high degree of citizen participation; also the formation of

Community Development Study Teams to coordinate activities and

assist local governments in dealing with change.
The management program appears to be thorough and effective,

offering some innovative approaches to dealing with population
influx and community change. Providing a community with planning
assistance and front end money is no panacea to avoiding problems
with large-scale energy problems, however. Thus, this report
should not be read without backup documents dealing more specifically
with qualitative social impacts.

Abstract:
This addendum is designed to update information and present

necessary revisions brought about by modification of Rio Blanco
Oil Shale Project's (RBOSP's) Detailed Development Plan (i.e.,
change to Modified In Situ development of Federal Prototype Oil

Shale Tract C-a). The Detailed Development Plan is the result
of geotechnical and environmental data collection programs designed
to establish baseline conditions in the Tract C-a area and provide
input to engineering studies leading to the selection of mining
and processing plans for Tract C-a development. Changes in the

Social and Economic Impact Statement are noted on a chapter-by-
chapter basis. Included in this addendum is information pertaining
to: impacts of RBOSP's presence prior to full Tract C-a develop-
ment; impacts and mitigations for Tract C-a development; recommen-
dations for public policy concerning community development in

Northwest Colorado; Detailed Development Plan abstract; and human
resource inventory of 10 counties in Northwest Colorado.



046

Hand, J.W.

"Picking Coal Deposits for In-Situ Gasification," Oil and Gas
Journal , Vol. 77, No. 22, pgs. 119-121, 1979.

Availability: Environmental Library

Purpose/Topic:
Solid Waste Useful

Reviewer's Comments: (C.K.)
Author states that solid waste is not a problem with in-

situ gasification, and gives the characteristics of mine sites
desirable for such an operation.

047

Hand, J.

"Selecting a Deposit for In-Situ Gasification," Coal flining and
Processing , Vol. 16, No. 6, pgs. 62-64, June 1979.

Availability: Environmental Library

Purpose/Topic:
In-Situ Gasification Significant

Reviewer's Comments: (R.E.)

A short but significant paper. It gives the general guidelines
for selecting coal deposits for in-situ gasification (e.g., seam
thickness greater than 6 feet with no upper limit, depth between
65 and 2000 feet, gas price). Using the methodology established
in this paper (three relatively simply nomograms), it should be

easy to make a first-cut estimate on which Montana coal fields
might be exploited by UCG.



048

Harbes, S.E., C.W. Gehrs, G.R. Southworth
Organic Contaminants in Aqueous Coal Conversion Effluents:
EnvironmerTtal Consequences and Research Priorities, Publication
No. 880 , Oak Ridge, Tennessee, Oak Ridge National Laboratory.

Availability: Summary only

Purpose/Topic:
Chemical Constituency of Effluent Significant
Effects of Chemicals on Aquatic Environment Significant

Reviewer's Comments: (N.Z.)

This is a preliminary report on what is needed in research to

determine potential acute and sub-acute effects of potentially
hazardous effluents constituents, and to evaluate their transport
and persistence in aquatic systems.

Five major classes of organic compounds have been operationally
defined: 1) phenols, 2) arylamines (organic bases), 3) aliphatic
hydrocarbons, 4) mono- and polycyclic aromatic hydrocarbons (PAH)

and 5) sulfur-containing compounds.
This report points out the gaps in understanding and future

research needs are identified.

049

Higginson, G.W., and R.R. Maddocks
Using Chemical Comminution to Ease Solids Separation in Coal
Liquefacti on , Philadelphia, Pennsylvania, Catalytic, Inc.,

11 pgs. , July 21, 1978.

Availability: Environmental Library

Purpose/Topic:
Unit Process - Coal Cleaning Useful

Reviewer's Comments: (R.E.)

After noting the technical problems involved with solids
separation in the SRC processes, the authors suggest that chemical
comminution could be used in conjunction with other technologies
to solve the problem. It seems to us that the technology
(essentially a coal cleaning operation) could be used to advantage
with other coal uses too. It is not obvious that the technique has

great relevance to Montana.
The process involves treatment of raw coal with ammonia, which

penetrates the coal along the natural fault planes where most
pyrite and ash are found. Separation occurs but coal particles
are about the same size as before (mechanical separation leads

inevitably to coal fines--which usually means loss of utility).



050

Hill , R.F. , Editor

Energy Technology V: Challenges to Technology, Proceedings of

the Fifth Energy Technology Conference, February 27 - March 1,

1978, Washington, D.C. , Washington, D.C., Government Institutes,

Inc., 1063 pages, April 1978-

Availability: Interlibrary Loan

Purpose/Topic:
Utility - General Useful

Reviewer's Comments: (R-E.)
An excellent set of conference proceedings, with overwhelming

amounts of information and opinion on every facet of energy

technology. There are perhaps 200 pages of information relevant

to this paper, but the entire volume should be useful to DNRC

(or any other group) looking for an overview of what's new in

energy technology. We have decided to order this series for our

Environmental Library because it is so useful. For example,

there are:

19 papers on coal liquefaction or coal gasification;

14 papers on "environment";

22 papers on solar energy; and

Other specific papers, such as:

1) A glowing account of an energy park being planned for

Kentucky;

2) Thoughtful perspectives on coal liquefaction from an

international perspective.

We have chosen to reproduce three slides from the document for

the appendix.
The 1978 proceedings would also be classified as "useful," but

clearly all conferences have their utility in providing perspectives

and updates.
The 1980 conference proceedings (not yet available) should be

read.

051

Hill , R.F. , Editor
Energy Technology VI: "Achievements in Perspective," Proceedings
of the Sixth Energy Technology Conference, February 26-28, 1979,
Washington, D.C. , Washington, D.C., Government Institutes, Inc.,

1152 pages, April 1979.

Availability: Interlibrary Loan

Purpose/Topic:
Utility - General Useful

Reviewer's Comments: (R.E.)
See Volume V Comments.



052

Institute of Gas Technology
Advances in Coal Utilization Technology, Symposium Papers , Chicago,

Illinois, Institute of Gas Technology, 784 pages, 1979.

Availability: Environmental Library

Purpose/Topic:
General Useful

Reviewer's Comments: (R.E.)

Certain papers from this volume have been reviewed separately.

The conference had several other good papers that demand brief

review or abstracts.

1) Coal Gasification Technology Overview - A really excellent

24-page overview of gasifiers--their chemistry, their status of

development and their distinguishing characteristics.

2) Small Gasifiers in Industry--A good listing of all small

gasifiers in or planned in the United States as of 1979 (mostly

Wellman-Galusha or Woodahl Duckham, no Winklers). Some detail

on the problem the University of Minnesota was having with its

Foster-Wheeler STOIC unit was given.

Abstracts

:

Burwell, E.L., "Underground Coal Gasification Technologies"

Tha recently enacted national energy act calls for ac-
celerated development in the use of our abundant domestic coal
reserves as a viable alternative to imported oil. Any tech-
nology developed will have to meet increasingly severe eco-
nemic, socioeconomic, logistical, and environmental criteria
in order to become a commercial reality. Underground coal
gasification (UCG) promises to become one of the viable al-
ternatives. This paper presents the current U.S. program
which is addressing the production of energy by UCG from
coals of widely varying geologic characteristics. The pro-
duction of low and/or medium Btu gas from flat, thick sub-
bituminous seams; the gasification of steeply dipping coal
seams; and preliminary field tests in deep bituminous coal
seams are all under current investigation.

These technologies, if developed, could quadruple the
amount of coal recoverable in the U.S. by addressing coals
economically inaccessible by current surface and deep mining
techniques. Based on the field tests already completed,
underground coal gasification technologies should reach the
point of commercial decision by the late 1980' s.

Fisher, D.H., R.E. Hildebrand, "Transportation Fuels from Synthesis

Gas"
Sw Dapertamt of Cnargy (DOB) ha* Coiwulaco^ a progran to

procacao* to convert ajnthacia ga* fich* coal to geollty traea^

^rtatioe fuola. Tb* program involve* four aleasnta.

j. Saproved integration of gaaification with li<n>afactioa. HjI*

lavolvea the uae of low ratio H to CO aynthaaia gaa in th# hydrocarboa

torwatlon atop. Low ratio H to CO can b* converted to hydrocarbon by

Man* of the Kolbal-Engalhardt reaction. The net result is cooaidor-

ehle energy saving* in steam.



052 Cont

Fisher, D.H., R.E. Hildebrand, (Cont.)

2. Efaprovcd lelrctivity by uta of ahava aolactivo eatalyat.
Sonal Flachor-Tropach reaction cheaictry ia aubjoct to inherent
lluitacioaa due to the chain growth echaniaaa. Ute of ahape aelecciTO
cataljata can reault in circumvention of thia limitation by the uac of
OB intermediate that can be formed in high aelactivity (aMthanol) or by
ishibition of the chain growth nechanlaa.

2. Bee of improved thermally efficient liquefaction reactora. Uaa
of the liquid phaaa reactor can reault in aiogled paaa converaion,
elimination of recycle, improved temperature control, and recovery 'of
the heat of reaction at higher temperaturea.

4, Simplified upgrading methoda. Conventional uathoda for upgrading
fifcher-Tropach liquidc lead to a vary complex proccaa aequeoea. Use
of new eatalyat ayatema nay reault in greatly aimplified upgrading
eehoda.

St ia Concluded that auccaaa in theae areaa could make indirect coal
liquefaction a very coupetitiva method for converting coel to quality
liquid fuels.

Holighaus, R. , "Coal Gasification Program in the Federal Republic

of Germany"
The non-nuclear energy R&D program of the Federal Repub-

lic of Germany was started in 1974. Within this program
main emphasis was given to coal conversion processes. Due
to the fact that a proven German technology already existed
in the past, our efforts were mainly directed towards im-
proving these processes by applying new components, materials
end control methods meanwhile developed in other technical
fields. This is especially true for coal gasification.
Based on the different types of gasifiers such as Lurgi,
Koppers-Totzek, Winkler, Rummel-Otto, improvements were aim-
ed at with respect to thermal efficiency, unit capacity,
reliability, investment costs and environmental acceptability.
Meanwhile the respective pilot plants with capacities of up
to 15 t/h were either just in the start-up phase or were
already being operated successfully.

The paper gives technical descriptions of the processes,
deals with the objectives and the schedule of the different
projects and reports the results and experiences so far
gained.

Besides the improvement of existing technology, new pro-
cesses developments were started which shall enable the incor-
poration of nuclear process heat. Based on conceptual consid-
erations, two different processes were designed and tested on
a semi-technical scale. The results obtained were used for
the design of a pilot plant, which will start operation within
three years.

The overall concept of the process using nuclear process
heat will bo presented and discussed, the results so far ob-
tained from the test plants will be included.



052 Cont.

Lloyd, E.A., "High BTU Coal Gasification Demonstration Program"

The High Btu "Pipeline" Gas Demonstration Program is one of the

major elements of DOC's efforts to create a strategic technological
position with respect to the nation's gas supply.

TTie Process and Program Management organization is designed to

provide the more formal management structure required for effective
management of large programs like the High Btu Coal Gasification Demon-

stration PrografTi which includes two competitive projects; one proposed by

the CONOCO Coal Development Company and the other proposed by the Illinois

Coal Gasification Group. These projects are candidates for selection as

the project and process that is to proceed to final design for construction
of the single High Btu "Pipeline" Gas Demonstration plant for which funds

have been appropriated by the Congress.

The present demonstration plant program is to complete construction
of one demonstration plant in 1983, incorporating the best technology

available so that the commercial, private, interests can build profitable
gasification plants with confidence.

The High Btu Coal Gasification Demonstration projects have three

phases. Phase I is a design phase, already underway; Phase II will be a

ccr.struction phase; and Phase III will be an operation phase. Phase I is

fur,ded by DOE; Phases II and III will be funded equally by DOE and the

industrial partner selected. The CONOCO process uses an adaptation of the

turgi gasifier with a British gas developed bottom to produce a slag

rather than dry ash. The ICGG process combines the COED-staged pyrolysis
process with the COGAS gasification process.

Mujadin, M.J., "Great Plains Gasification Associates Coal Gasification

Project"
The Great Flams Gasification Associates Coal Gasification Project

is a cocnercial sir.ed demonstration plant designed to produce 125 M^ICFD

;f pipeline q-mlity gas from North Dakota lignite utilizing lurgi tech-
2olog>‘. The project is sponsored by five of the largest gas pipeline
ccernies in the country and has the support of the state government
:i North Dakota and the U. S. Deparcment of Energy. After six years

technical, environmental and economic studies, this project has
icquired nearly all the reqmred permits to begin construction. Under
t.he rjtne .ANG Ccai Gasification Project, over $30,000,000 has been spent
tc retch this point. Only an acceptable FERC Certificate which would
remit prcject financing to proceed is still required to set in motion
the final p.hases of the project: detail design and procurement; con-
structim and start-up. The FERC .Administrative Law Judge is currently
celi’.erating on the evidence for and against this project. His ruling
viJ the ultinate Caxiission certificate, if positive and timely, should
result Ln the first large volimes of SNG from coal being produced in
late :J£3.

7'.is pacer presents an overview of the Great Plains Project past
j.'.J present and describes those features which make this project unique

Neuworth, M.B., "Development of a Two-Stage Liouefaction ’’rocess"

TOra SeyavtMOC of Energy la Investigating tvo-atvgo J iquefoerlon,

laivelTliig hydroaxtractlon of coal, solvent deaahlng and e^acided bed

catalytic hydrocracking to distillate fuels. The LiunKta-Cltlee Service

eOHMrclal LC-Flnlng process Is being utilized for tha second stage hydro-"

cracking. Standard SRC I and high throughput coal extracts have been con-

sertad to high quality naphtha and fuel oil in a prototype LC-Flnlng unit,

g coomarclal NlMo catalyst was used for periods In excess of 30 days with

Bodast catalyst deactivation. Hydrogen consumption In the two-stage

Clwuld bs cosgvarable with other direct liquefaction processes.



052 Cont.

Patel, J.G., "U-Gas Technology Status"

The D-GAS Process has been developed by the Institute of Gas
Technology to produce a low- to medlum-Btu (150 to 300 Btu/SCF) fuel gas
from coal In an environmentally acceptable manner. The process accomp-
lishes decakXng, devolatilization, and gasification of coal In addition
to separation of ash In a single-stage f luldlzed-bed reactor. A 24 ton
per day pilot plant has been successfully operated on a variety of feed-
stocks Including a high-sulfur, caking Illinois basin bituminous coal.
The total operating time for the pilot plant has been over 5600 hours,
during which more than 100 test runs have been conducted. A raw product
ges having a heating value of 280 Btu/SCF and ash agglomerates contain-
ing 95T asb have been produced In the pilot plant. This corresponds
to an overall gasifier coal utilization efficiency of up to 94Z. Recent
operation of the pilot plant has firmly established process feasibility,
safe and reliable operability, and provided a strong data base for the
preliminary design of a demonstration plant. The U-GAS Process has
been selected by the U.S. Department of Energy and Memphis Light, Gas
and Water Division (City of Memphis) for the preliminary design of a
demonstration plant. The plant, proposed for construction In Memphis,
will produce 50 billion Btu of an Industrial fuel gas dally from 2800
tons of coal. Currently, based on successful pilot plant tests, the
demonstration plant preliminary design Is underway and Is to be completed
In November 1979

.

053

Institute of Gas Technology
Hiqh-Btu Coal Gasification Processes , ANL/CES/TE 79-2, by C.F.
Blazek, N.R. Baker, and R.R. Tison, Institute of Gas Technology,
Springfield, Virginia, NTIS, 92 pgs., January, 1979.

Availability: DNRC

Reviewer's Comments:
Not received for comment.

Abstract:
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Institute of Gas Technology
Low- and Medium Btu Coal Gasification Processes , ANL/CES/TE-79-1

by N.R. Baker, C.F. Blazek, R.R. Tison, Institute of Gas Tech-

nology, Springfield, Virginia, NTIS, 69 pgs., January, 1979.

Availability: DNRC

Reviewer's Comments:

Not received for comment.

Abstract:

COAL CAbll-ICM:.. FOH THE PHODUCl ION OF LO»- AND MtOlUM-UlU FUEL OASES. COME IN A w I OF VAWItTY OF otSlGNS
ANO CAMACIIILS. FON SINGLE LASIFILO VESSELS GAS LNEHOY PKUDUCIION HAIES MANGE F MOM AllOUl I 10 10
UILLIUN UlU/DAY. IME KLY LHAMAL I LM 1 ST 1 LS OF GASIFIEMS THAI WOULD HE OF IMOUMIANCL F OM IHLIH AMPLICATION
AS AM LNLMGY SUUI.CE IN INILGMATcU LIIMMUNIIY ENEMGY SYSTEMS I ICES) AIIL EVALUATED HLML. OIL TYPES OF
OASIFILMS CUNSIOLMlO HlML Aht single— ANO TWU-STAGE. FIXEU-DEO units; flu I D I 2EU-HE0 UM I S ; ANO
LNTkA INLU-bEU ONITS. AS PMUUUCEMS UF bOTH LOW-blU (LESS TFIAN 200 HTU/SCF AND MLDIUM-HIU (200 TO AOO
bTUFSCF) gases, tie. GASIFIEMS AML DISCUSSED WITH HLSMLCT TO MAXIMUM AND MINIMUM CAPACIIY. IHL EFFLCI OF
FEED LUAL MAMAMLILMS. PMOUUC I CHAM AC TLM I S T 1 CS . THEMMAL EFFICIENCY, t NV I MONMt N I AL LFF,_Llj. UPEMAIING AND
MAINTENANCE MEUU IMLMLNT S. MELIAblLlTY. AND CUST. SUML OF THE MUST RECENI ULVELOPMI.NI WUMA IN THIS AREA
OF COAL LONVLMSIUN. AND USE OF" THESE GAS PRODUCTS ALSO IS CUNSlUFMLD. EXCEPT IN SMALL PLANT
INSIALLA I IONS (< lOASUP VL DIU/DAY) TML ANNUAL UPl MATING COSTS FOR THE VARIOUS GA S 1 1 I L M TYPES AMl
APPROX I MA ILLY IHL SAME. THIS IS SOMEWHAT SUMPMISING IN VIEW OF THI. PI.MSU'INEL REDO I R LM N I S

.

EFFICIENCIES. UTILIIY REUUI RLMLN Is . HEAIING VALUE OF THE PRUDUCT GAS. AND UPLMAIING EH A li AC T LH I ST I C S
ASSUCIATlO wIIH each. OPLMATING costs tend to increase with a power FUNLIION EXPUNLNI UF 0.V2 (I.L.. A
bOUULING IN FA.ANT CAPACITY INCREASES THE OPERATING CUST bY AliOUT I.V).

055

Institute of Gas Technology
Synthetic Fuels Technology from the Industrial Point of View ,

By B.S. Lee, presented at 1979 Symposium on Instrumentation
and Control for Fossil Fuel Energy Processes, Chicago, Illinois,
Institute of Gas Technology, 9 pages, August 20-22, 1979.

Availability: Environmental Library

Purpose/Topic:
Synfuels - General Useful

Reviewer's Comments: (R.E.)
This is another interesting short paper by Bernard Lee, president

of the Institute of Gas Technology. He first makes an economic
argument; the externalities of reducing oil imports such as improved
trade balance, lower oil prices and decreased supply disruptions
should be added to the base cost of imported oil. Then we would see
how cheap synfuels really are. Next, he argues for a particular
commercialization scheme (see appendix for table) which emphasizes
development in the East (23 plants in West, 36 in the East).
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Jackson, D.M. , and B.K. Schmid

Commercial Scale Development of the SRC-II Process , presented

at Fifth Annual International Conference on Commercialization

of Coal Gasification, Liquefaction and Conversion to Electricity,

Pittsburgh, Pennsylvania, University of Pittsburgh, 11 pages,

August 1978.

Availability: Environmental Library

Purpose/Topic:
Technology Description - SRC II Useful

Reviewer's Comments: (R.E.)

More recent, more complete descriptions of SRC II exist

elsewhere.
It is noteworthy that SRC II is proud of their days-on-stream

record vs. SRC I. The latter was on stream 60% vs. 85% for SRC II.

They note that clinical surveillance of workers at the Fort

Lewsi pilot plant "has found no serious or permanent occupationally

related diseases, although a few cases of mild transient photo-

dermatitis have occurred."
It is expected that commercialization of SRC II will occur on

the East coast where there is a market for fuel oil.
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Jorgensen, J.G., et al.

Native Americans and Energy Development , Cambridge, Massachusetts,

Anthropology Resource Center, 89 pages, 1978.

Availability: Environmental Library

Purpose/Topic:
Impact Overview Not Relevant

Reviewer's Comments: (K.E.)

The collection represents overviews of social, economic,

political and historical concerns in energy development for

Indian communities. It does not present detailed examinations

of socioeconomic impacts per se, but merely calls for the con-

sideration of Native American needs and culture in any energy

development. The only article reporting on a case study of

energy development involved primarily anglo-Americans in six

communities. Three variables--attitudes towards energy projects,

rationales for attitudes, and expectations--were investigated

with the administration of open-ended interview schedules.

Methodology also involved statistical analysis to confirm

similarity of the four communities in Utah and allovi/ for com-

parison of the data obtained in the Utah communities, and the

Page, Arizona, and Hardin, Montana, communities.

The focus upon Native American concerns is important since

synfuel development will affect at least two Montana reservations.

A detailed substantive and methodological presentation of Indian

socio-economic problems with energy developments is lacking in

the collection. The only study per se involves an analysis,

primarily statistical, of attitudes of non-Indian residents of

"boom towns."

Abstract:
A number of essays describing the issues confronting Indian

people due to energy development on their reservations is presented.

Jorgensen's article, "Energy, Agriculture, and Social Science in

the American West," considers what social science can contribute

to fulfilling the information needs of Native American and Anglo

communities and criticizes the failure of environmental impact

statements to address questions about the fabric of culture that

are vital in the daily life of rural areas. "Black Mesa and the

Hopi," an article by Clemmer, presents a subjective narrative of

the Black Mesa coal development. Following a brief description

of Hopi communities and culture, the author's investigation of

mining, pipeline shipping, and plant expansion projects and his

participation on behalf of the Hopis in responding to the proposed

developments is discussed. Included in Robbins' article entitled

"Energy Developments and the Navajo Nation" are some of the ways

in which the expropriation of Navajo energy resources has affected

the Indians' economic, domestic and political life. Tribal council

responses to the Black Mesa and Page Projects, and to coal mining
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Abstract: continued
1n the Burnham District are briefly described, along with local
responses (i.e., by American Indian Movement) and tribal responses
(i.e., creation of offices such as the Office of Program Develop-
ment) to energy development as a whole. The article "Can Tribes
Control Energy Development?", by Owens, examines a variety of
means to control development: jurisdictional, financial, and
managerial controls, and control through diversification of the
tribal economy. The Northern Cheyenne are the Indians considered
here, with some references made to the Crow and Navajo tribes.
Little's article, "Energy Boom Towns: Views from Within," concerns
a study of six communities in the Lake Powell and Big Horn County,
Montana, regions. The data presented here provide insight into
how residents in these towns think about past energy projects, why
they think the way they do, and what they expect from energy projects
in the future.

058

Josephson, J.

"Synfuels Scale-Up," Environmental Science & Technology , Vol . 14,
No. 6, p. 652-656, June 1980.

Availability: Environmental Library

Purpose/Topic:
Technology Overview Useful (?)
Environmental Overview Useful (?)

Reviewer's Comments: (R.E.)

1) A summary review of the current status of several technologies.
2 ) Some specific environmental problems are listed:

a) NOx problem for Exxon Electron Donor Solvent system,
b) High boiling product ("Flaked Residuum" 975° F) from

H-Coal will be stored for future research,
c) Phenolic wastes, fugitive emissions and water reuse are

all listed as concerns for SRC II plants.
3) All in all, not too useful an article.
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Koppenaal , D.W. and S.E. Manahan
"Hazardous Chemicals from Coal Conversion Processes?", Environ-
mental Science & Technology , Vol . 10, No. 12, pgs. 1104-1107,

November 1976.

Availability: Environmental Library

Purpose/Topic:
Hazardous Substances Useful
Hazardous Chemicals in Synthetic Fuel

Plant Waters Useful

Reviewer's Comments: (R.E.)

For the most part, this article reviews information covered
better elsewhere. However, there is a useful emphasis on the
possible production of organometal 1 ics that may be formed in

the synfuel production process. For example, metal porphyrin
compounds, metal carbonyls, metallocenes, arene carbonyls, metal

alkyls, organo hydrides and metal chelates are suggested as by-

products.
Other than some mention of metal carbonyls in the existent

literature, this is a relatively new list. The questions are:

has anyone found such substance in effluents, and have they been

sought?

Reviewer's Comments: (N.Z.)

The report defines the constituency of coal and the dangers

of certain compounds. The report is relatively old (1976) and

most of the information is contained in more recent reports.
However, the information would be useful to anyone studying car-

cinogenic compounds in synfuel production.
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Lee, B.S.

Synthetic Gas from Coal , Chicago, Illinois, Institute of
Gas Technology, 14 pgs., November 2, 1978.

Availability: Environmental Library

Purpose/Topic:
Gasification Overview Useful

Reviewer's Comments: (R.E.)

Bernard Lee is always worth reading. Here he argues for
gasification over liquefaction (for DOE funding and for
commercialization). Gas is ready to use as it's produced
(liquids usually require further treatment), it's cheaper, and
it's ready for commercialization. Second generation plants
should offer significant price reductions, but (partially
because of inflation) Lurgi plants should be built now. He
also argues that third generation plants will not significantly
decrease price or increase efficiency.

Within the context of his argument and given his view of the
nation's "requirement" for gas, Lee is probably correct. His
major concern is not about the impacts of plants.
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Leistritz, F.L., and T.A. Hertsgaard
Environmental, Economic and Soda! Impacts of a Coal Gasification

Plant in Western North Dakota, Bulletin No. 509, Fargo, North

Dakota, North Dakota State University, Agriculture Experiment

Station, 160 pages, February 1980.

Availability: R. Gold

Purpose/Topic:
Impact Overview Useful

Reviewer's Comments: (K.E.)

Useful in its treatment of infrastructure and inclusion of

information qualitative as well as quantitative. The quantitative

aspect of the report, however, represents judgments by the re-

searchers who rely on theory and observations reported for other

areas experiencing growth. No ethnographic research was conducted.

Abstract:
This study of a coal gasification plant describes the soil

and overburden resource, meteorological and air quality, and

biological resources of the area. Discussions of economic and

social effects are included, along with explanations of the

chemistry of Lurgi Gas Liquor with respect to biodegradability

and the biooxidation of coal gasification wastes. Chapter 6

focuses upon social effects, such as the following: schools and

education; social services; recreation; medical facilities;

political organization; the criminal justice system; and community

organizations. Impacts associated with the plant construction

phase and the operation phase are considered. The chapter pre-

sents descriptions of the current status of community services

and systems, which are followed by an evaluation of possible

effects. Quantitative changes, e.g., school enrollments, expected

to occur with the population influx,' are projected. A second type

of impact projection is a qualitative one based on the professional

judgment of the researchers. Methodology included compilation of

secondary sources data, as well as the questioning of key leaders

in community organizations who were asked to identify perceived

impacts on their organizations.
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Leistritz, F.L., and T.A. Hertsgaard
Environmental, Economic and Social Impacts of a Coal Gasification
Plant in Western North Dakota (Continued)

Purpose/Topic:
Employment Estimates
Population Impacts
Fiscal Impacts

Useful
Not Relevant
Not Relevant

Reviewer's Comments: (T.S.)
This generally useful recent publication attempts to secure

baseline data and explore potential environmental, economic and
social impacts from constructing and operating a gasification plant
in western North Dakota. Technical data is based on a 1974 indus-
try proposal for a 250 mmscfd plant (by Natural Gas Pipeline Co.,
for Dunn County). The rest of the data were collected in 1974 and
1975.

Of particular relevance to a Montana assessment, because of the
prevailing socioeconon.ic conditions considered. Specific estimates
of employment needs are based on 1974 and cannot be considered re-
liable. Fiscal impacts are not relevant because of the different
state tax structure.

Important in that it attempts a regional impact analysis, rather
than a county-based perspective.
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Little, R.L.

Some Social Consequences of Boom Towns , Logan, Utah, University
of Utah, Dept, of Sociology, 34 pgs., 1976.

Availability: Environmental Library

Purpose/Topic:
Impact Overview Significant

Reviev/er's Comments: (A.W.S.)
This publication documents the social problems created by

rapid population growth in Western small towns and the difficulty
of reconciling social costs and economic benefits. To avoid

problems associated with large-scale energy problems, the usual

recommendations are to provide the community with planning
assistance and front end money. Historical examples show that

these measures do not eliminate social problems. The social

consequences of development have not been adequately addressed
in EISs, and, until they are, both in-migrants and oldtime resi-

dents will have limited options.
(Authors of the social impact section of the TER would do well

to read this paper.

)

Pages 10-21 describe impacts on divorce rates, school achieve-
ment, alcoholism and crime; value conflicts between in-migrants and

locals; and shifts in personal and institutional interaction

patterns. Pages 31-34 are a summary of conclusions. (Also

includes significant tax and other economic information.)

Abstract:
This publication identifies factors which classify a community

a. "boom town." Boom- town problems are detailed and exemplified

by presentations involving many communities. Included in the

discussion of economic factors is taxation. The problems pertaining

to mental health and health facilities are considered. The dis-

cussion of value conflicts examines values from the following per-

spectives: religious doctrines, personal interaction patterns,

and institutional interaction patterns. A section presenting an

overview of boom towns is also included.
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Loran, B.I., and J.B. O'Hara, Ralph M. Parsons Company

Specific Environmental Aspects of Fischer-Tropsch Coal

Conversion Technology ,
presented at Third Symposium on

Environmental Aspects of Fuel Conversion Technology,
Pasadena, California, Ralph M. Parson Company, 19 pages,
September 15, 1977.

Availability; Environmental Library

Purpose/Topic:
Air Useful

Health Useful

Reviewer's Comments: (G.B.)

This brief and somewhat outdated report highlights the

environmental (air, water, solids, health) problems associated
with the Fischer-Tropsch technology. Control measures and

expected emissions from a proposed commercial-scale plant are

described.

Abstract:

A preliminary design of a commercial-scale Fischer-Tropsch plant producing liquid hydrocarbons plus substitute
natural gas by indirect coal liquefaction has been completed. The units and processes utilized are raviewad to
high'ignt the progressive removal from the streams of compounds or materials capable of contributing to air and
water po’iution. All final effluents released to the environment are estimated to be in complisnco with applicable cr
related Federal and State standards.

Methods of environmental control for the following specific areas aro discussed:

• Fate of trace elements present in coal.

• Formation and oestruction of metal carbonyls.

• Cyanide formafon. partitioning among effluent streams, and final decomposition.

• Formation of coal-tar carcinogens and biohazards involved.

There still exist some environmental aspects specific to coal conversion for which additional experimental data are
required Resaarch and development programs that can provide this additional information aro defined.
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Ludtke, R.L.

Human Impacts of Energy Development: A Survey Study of Dunn,

McLean > M6rc6r and OlivGr Countios in North Dakota , Grandforks

,

North Dakota, University of North Dakota, Social Science Research

Institute, 204 pages, 1977.

Availability: R. Gold

Purpose/Topic:
. „ ,

Impact Overview I'lot Relevant

Reviewer's Comments:

None

This report includes a descriptive analysis of the population's

responses to energy development in four North Dakota counties,

along with a cross-sectional analysis of relationships from^which

inferences may be made regarding the determinants of people's

responses to energy development. A survey seeking measurement

of some 18 variables (e.g., attitudes toward coal industrial

development, commuting behavior, and projections of the future

with and without energy development) was conducted. Personal

interviews with 467 individuals were carried out and involved

the completion of a formal questionnaire.
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Mead, S.W., J.W. Campbell, D.R. Stephens
Ground-Water Quality Effects of Underground Coal Gasification
Experiment , Livermore, California, Lawrence Livermore Laboratory.

Availability: Summary only

Purpose/Topic:
Effects on Ground-Water Quality of
Underground Coal Gasification Significant

Reviewer's Comments: (N.Z.)
This experiment was conducted near Gillette, Wyoming. The

researchers sampled water from more than 12 wells in the vicinity
of the underground gasification experiment before, during and up

to six months following gasification. Water samples were analyzed
for a variety of compounds--phenol ic materials, dissolved organic
carbon, volatile organics and the presence of 70 inorganic elements
and compounds. The results showed a greatly increased concentra-
tion of phenolic materials (450 mg/1) just outside the burn
boundary, and a variety of inorganic species issuing from within
the residual ash bed. All contaminants decrease rapidly with
distance, although above-background levels of some species were
detected 100 feet from the burn zone. Several important contami-
nants showed a large decrease in concentration with time, possibly
a result of adsorption.

066

Miller, S.G., Thomas E. Carroll Associates
Environmental Impacts of Alternative Conversion Processes for
Western Coal Development , Washington, D.C., Old West Regional
Commission, 181 pages, 1974.

Availability: Montana State University Library

Purpose/Topic:
Water Use in Gasification and Liquefaction Useful
Water Pollution in Gasification and

Liquefaction Useful

Reviewer's Comments: (N.Z.)
A useful report despite the date (1974) of publication. It

summarizes the technologies of synfuel production and the needs
for waterfor each process. The report is brief and easy to
read and is a good start for investigating the environmental
effects of synthetic fuel production. However, some of the
information is outdated and a number of the technologies mentioned
are no longer considered viable.
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Montana Energy Advisory Council

Coal Liquefaction: Technology, Impacts, and Technical

Suitability for Montana , by J. R. McBride, Helena, Montana,

Montana Energy Advisory Council, 87 pages, September 1976.

Availability: Environmental Library

Purpose/Topic:
Liquefaction Technologies Useful

Suitability for Montana Significant

Water Use, Availability and Pollution Not Relevant

Reviewer's Comments: (R.E.)

The only problem with this volume is that it is four years old.

Nonetheless, it offers an easily readable set of short descrip-

tions of liquefaction technologies and those basic descriptions

really haven't changed much. The author includes Synthoil (which

has been dropped) and doesn't include Mobil's gasoline from

methanol process, but the short descriptions of several processes

not investigated in this report (e.g., Garrett, Zinc Chloride)

might prove useful.

The section on suitability to Montana is short (five pages) but

useful. He points out that in addition to resource availability

(water and coal), the crucial technical questions are 1) the

suitability of the specific technology for Montana coals, 2) the

suitability of the pipeline systems to move syncrude to Montana

refineries and 3) the suitability of Montana refineries to use

such syncrudes. The last question is a particularly good one.

We have done no research on the question and further information

is needed.

Reviewer's Comments: (N.Z.)

This report has very little information relating to water use

and water pollution in liquefaction plants. There is some

information useful in evaluating the different technologies of

liquefaction but, in general, this report is of little value.
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Montana State Department of Natural Resources and Conservation
Draft Environmental Impact Statement on Colstrip Electric Gen-

erating Units 3 & 4, 500 Kilovolt Transmission Lines and Asso-
ciated Facilities , (6 volumes), Helena, Montana, Energy Planning
Division, DNRC, November, 1974.

Availability;

Purpose/Topic

:

Impact Overview Useful

Reviewer's Comments: (K.E.)
Social concerns are included in the various steps of the

assessment. In the consideration of social aspects in the
determination of need of the facility, load growth is discussed,
noting energy conservation efforts and the effects of utility
promotional activities. Changing lifestyles and differentiation
between need and demand is also mentioned. Included in the
section comparing alternatives of plant site requirements is the
impact of the numbers of construction workers and their families
with each alternative. The socioeconomic inventory and impact
analysis of the power plant itself and the proposed transmission
lines involve: population projections for Rosebud County and growth
curves computed for high population increase categories; social
structure; and social service. The population discussions includes
three projections for the county's population and subpopulations;
each indicates differing rates of population increase. The pro-
jections utilized the categories, base population, direct employed
permanent population, and construction pooulation, and involved
the social perspective in growth projection (as opposed to the
economic perspective which entails a multiplier for growth associated
with secondary employment). The assessment of changes in social
structure describes changes in way of life and sense of community,
shift in established power structure, introduction of new values and
lifestyle with newcomers' arrival, and changes in town life, i.e.,
law and health care services, churches, schools, and taxes--from
the perspective of ranchers, townspeople, and newcomers. Methodology
used in this assessment included interviewing (ethnography) and con-
ducting a public opinion survey in the study area and statewide. The
study area survey involved interviev/s and questionnaire results ana-
lyzed quantitatively. The statewide survey involved mailed question-
naires of which 35. 4"^ were utilized in the quantitative analysis.
The inventory of social services describes those concerning health
care, welfare, fire protection, law enforcement, transportation,
water and sanitation, schools , housing and projected demand on the
following services (based on previous population projection): school,
housing, health care, water and sanitation. The social impacts of
transmission lines consider similar kinds of impact; i.e., population
Increases with construction and maintenance, statewide public opinion
survey to ascertain attitudes, impact on housing and education services.
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Reviewer's Comments: (K.E.) continued

Variety of data is available—quantitative and qualitative.

Problems exist, i.e., failure in population figures to include

secondary employment projections.

Abstract:
This volume is a summary of a multi -volume draft environmental

impact assessment concerning the construction of a coal -fired

generating facility and associated facilities, i.e., transmission

lines. Separate but interrelated social, economic, environmental

and engineering studies v/ere involved in the assessment. The steps

undertaken in the analysis included: 1) evaluation of need of

facility, considering technical, social and legal sides to the

determination of need; 2) comparison of the applicants'^ proposed

electricity sources with alternative sources of electricity, based

on the availability of plant sites and resources for each energy

source, existing technology, time constraints of licensing and

construction, and impact on the social, economic and natural environ-

ment; 3) analysis of mine-mouth generation versus the load center

approach, including a cost-benefit analysis of shipping the coal

to the load center versus transmitting electricity; 4) evaluation

of alternative plant sites, by means of a cost-benefit analysis of

impact on the human and natural environment; 5) evaluation of impact

on the preferred site and location-related measures to minimize the

impact (for mining activity, power plants, and transmission lines).

No recommendations, i.e., the approval/disapproval of the proposal,

are presented in this draft statement.
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Morris , S.C, , et al

.

"Coal Conversion Technologies; Some Health and Environmental

Effects," Science, Vol . 206, No. 4419, pgs. 654-662, November

9, 1979.

Availability: Environmental Library

Purpose/Tooic:
Air
Health
Water Pollution
Water Use

Useful
Useful

Not Relevant
Not Relevant

Reviewer's Comments; (G.B.)

This is an extremely enlightening article if one can persist

in analyzing the many complex results. The purpose of the

investigation was to compare various fuel cycles with each other,

from energy extraction to end use, not only in terms of delivered

BTUs but also in terms of total air, water and solid wastes. For

example, comparisons are made between using coal-derived products

(SRC II and Lurgi gases) and using natural petroleum or gas.

Comparisons are made between direct uses of these products and

uses in central power stations. The authors also attempted to

quantify and compare health and safety risks associated with

different energy fuel cycles. Overall results indicate that

fuel cycles using coal will have greater health and environmental

consequences than those with natural oil and gas. In general,

central station use of coal or coal conversion products produced

more wastes relative to direct combustion of these products or of

natural gas or oil. The discussion of the energy scenario for

the United States, based on these results, is extremely interesting.

The authors conclude that if these increased environmental
"costs" and health/safety risks are recognized and minimized, a

coal-base energy scenario does not need to be precluded.

Reviewer's Comments: (N.Z.)

This article is very general and has no unique or new information
regarding water pollution from synthetic fuel plants or water
consumption by synthetic fuel plants.

Abstract:
SCVfcHAL rLCH^(JU)GICl* CCJNVt.nT CUAL T(J LIQUID AND GA«JbOUS FUELS AME HLING
^TAiLs* suMt WITH Summon r ewuM ocmantmcnt uf CNtMcv. sur>b 1 1 Tur i un ur- i
CiAKLNiLV bLlNO USED WILL PWuDUCL OITFLMLNr MtALTM AND t NV I NON Mk. NT AL HA^AN
HtALTN AND LNV IkUN*^ L N I A L EFFtCI;* Ul- FuUH LOAL CUNVuHSION AND FOU« LAISTING
FOH EALM TtCrt4(JLUGt, |Mt CMISSIUN ESflMATtS FUK CUHMLLfL FUEL CYCLES, INCL
FROM tATKAClIUN fu IME END USE UF SPACE AND WAlLN Hk ATlNO DY ElCCTWICITY O
PNEMANEO UY tiANS OF TM£ UHUUKMAVEN tNENOt SYSTEM NtilWUNK SIMULATUN MODEL.
health and safety estimates AHE MkcSLNTLD F'UM THE EATNACTION, IMANSMOHTAfl
ANO CONVLNSIUN ACTIYITIeL ASSUCIATI.0 WllM EACH I L CFtNOLUC Y ; AeSU INCLUDED A
LSTIHATLS AhilslNo FUEL I K ANSMUH I A I U»N AND AlN MUELUIUJN IMPACTS. DUAL
OAMACL UUL lU t^JLYEYEElL OK UAN | C MATttW AND MtUUELU SwLF'oN A«t DISCUSSL ).
I Nt FF I L 1 1 Nv. I C S • L NY 1 KuNMl N T AE HE 1 DU AL !> • AND MLNCc IMPLIED t NV I WUNMr. N I AL
INCHLASL IN IMt UKDcH; |1> DlKELl LiiMitUSflUN UF NATUMAL C»AS AND UlLl (JJ
(»AS AND oil; IJI Ll n I H AL-S I a r 1 UN ELLlTHIL MUntk MKUDUCLO FHOM SYNTHETIC (,A
CLtCTHlC POWLM MNUDUCED FNUM LUAL I AND I *.» I LEN T R AL -S T A T I UN ELECTRIC POWER
SYNTHETIC LKAilD FUcLS. THE LUmplIANLL AND CUNFlICT OF I HE SE TECMNDCUGIES
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Mountain West Research, Inc.

Construction Worker Profile, Community Report, Forsyth and
Colstrip, Montana , Washington, D.C., Old West Regional Com-
mission, 61 pages + appendix, December 1975.

Availability: Environmental Library

Purpose/Topic:
History-background Information Significant

Reviewer's Comments: (J.C./A.S.)
The community report on Forsyth and Colstrip is part of the

construction worker profile series covering a number of con-
struction sites in a nine-state region. Two questionnaires were
done in Colstrip in 1975, a Project Survey of Construction Workers
on Colstrip power plants 1 and 2, and a Household Survey of the
town. The Household Survey was also done in Forsyth. Unfortun-
ately the project survey had only a 21.5% response rate. Of this
survey, the report states "of the 748 questionnaires distributed
to the Bechtel employees, Bechtel manaaement reported that approx-
imately 320 were returned; however, only 161 of these were forwarded
to be used in the study because the others apparently contained no

useful information." No member of the project survey study team
visited Colstrip, and the questionnaire was slightly different from
that used in the other study areas; consequently, the report states
"

. . . the results for this project should be considered suspect."
The community survey is more useful because the communities of

Forsyth and Colstrip can be compared to each other as well as to

the construction sites reported in separate volumes of the series.
Although the Project Survey has obvious problems, the publication

is rated "Significant" because this primary comparative data is rare.

Abstract:
The community report on Forsyth aiid Colstrip is part of the

construction worker profile series covering a number of construction
sites in a nine-state region. Two questionnaires were used in

Colstrip in 1975, a Project Survey of Construction Workers on

Colstrip Power Plants 1 and 2, and a Household Survey encompassing
the whole town. The Household Survey was also done in Forsyth.

The household surveys allowed for comparisons between the two com-

munities to be drawn.
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Murphy, M.J., S. Maeder, J.I. MacIntyre
Northern Great Plains Coal: Conflicts and Options in Decision
Making. A Future Choices Project of the Upper Midwest Counci l,
Minneapolis, Minnesota, Upper Midwest Council, 275 pages, 1976.

Availability: R. Gold

Purpose/Topic:
Impact Overview Not Relevant

Reviewer's Comments: (K.E.)
The document presents general discussions of the issues oer-

taining to the themes of planning and decision-making, growth
and limits to growth, and private enterprise and government
regulation. An in-depth analysis of social impacts is lacking.
Each section of the report, however, includes some limited
treatment of the social problems associated with coal development.
The section on utilities emphasizes the use of investigating im-
pacts to avoid error in choosing between alternatives, suggests
the inclusion of cumulative impacts in investigations, and
criticizes the superficial treatment of values and views of
those people affected by energy developments. In the second
sectipn, environmental and socioeconomic impacts are compared
for two plant sites, one a mine-mouth operation, the other load-
center. No primary data are utilized in the analysis, which
examines how the decision of plant-siting was made and the
analyses conducted by the decision-makers . The discussion of
socioeconomic impacts considers the prior situation of the two
communities (i.e., land use, employment and population) and
addresses problems concerning housing, schools and commuting.
Although the "boom town" phenomenon is defined, emphasis is
placed on the economic impacts, i.e., the communities' ability
to absorb new population in terms of municipal costs and revenues.
The socioeconomic impacts described in the section on energy
transportation alternatives mention briefly only those experienced
by construction workers versus operating workers. Included in
the sectionof understanding growth and limits is a discussion
of social limits. A note is only made of the conflicts of
people's values with technologic and economic solutions and
the inability to cope vn’th the frequency and variety of change,
i.e., change in lifestyle. The final section on coal on Indian
lands considers only the possibility of social and cultural im-
pact; it does not detail it.

Abstract:
The costs and benefits of coal production in the Northern Groat

Plains region are the subjects of this report, which consists of
six sections: 1) utility decisions and regulation; 2) comparing
twoplant sites; 3) energy transportation alternatives; 4)
regional planning and decision making; 5) understandina growth
and limits; and 6) coal on Indian lands. Findings and recommenda-
tions for each section address the following: l) broad policy
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Abstract: continued
questions; 2) decision-making alternatives; 3)

other resource policy; and 4) economic, social

values.

energy and

and cultural
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National Academy of Sciences, Academy Forum
Coal as an Energy Resource - Conflict and Consensus , Washington,
D.C., National Academy of Sciences, 324 pgs., 1977.

Availability: Environmental Library

Purpose/Topic:
Impact Overview Useful

Reviewer's Comments: (K.E.)
The discussion of the Northern Great Plains is concerned with

the social, economic, government and political issues of coal

development. The mayor of Gillette, Wyoming, describes the under-
provision of services (water, sewer, schools) and fiscal problems
and how they were addressed. An applied psychologist explains
why he considers the town of Wheatland, Wyoming, a positive
experience in anticipating and planning for growth, and finding
the financial means to deal with rapid growth. Concerns with
impacts other than those involving services are presented in

the discussions by Montana speakers. Ranchers' attitudes towards
the change in lifestyles is considered, along with the dual concerns
of Montana Indians in energy development, i.e., tribal identity and
values versus tribal economic needs. A speaker from a Montana
agency presented hitherto unmentioned issues: some impacts are not
remediable, what happens after coal development, is coal develop-
ment compatible with agriculture, the social and economic uncer-
tainties, and the need to acknowledge our dependence upon natural
and social systems and values and make a commitment to preserve
them. A workshop, "Habitat," as reported by Raymond L. Gold, out-
lined nine aspects of coal development concerning the local people,
i.e., stripmining as inimical to a ranching way of life, as seen
by western ranchers.

The document is useful in its representation of the many-
faceted field of social impact. Not only are the problems of
services and population growth discussed, but the concerns of the
rural way of life and values are also addressed. It provides
information on the variety of opinions involving the multi-issue
problem of energy development. For example, dealing with impacts,
i.e., plannina at the local level or examining our national energy
needs, is an issue considered in various ways.

Abstract:
The report is a record of an Academy Forum which addressed the

problems and promises of coal development. A theme which emerges
from this forum in all the case analyses and workshops is; "How
can we reconcile our local and regional aspirations and way of life
with national needs and purpose?" With strip-mining in the northern
Great Plains, the issue is the supply of coal and energy to metro-
politan areas versus the price of social displacement experienced by
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Abstract: continued

Indians and ranchers along with the problems of land reclamation

and boom towns. The viewpoints of adversaries and advocates for

increased coal production are both represented to allow for dis-

cussion of the required trade-offs between them.

073

National Academy of Sciences, National Research Council

Report of the Conference on Synthetic Fuels , Washington,

D.C., National Research Council, 56 pages, October 1979.

Availability: Environmental Library

Purpose/Topic:
National Policy on Synfuels Useful

Reviewer's Comments: (R.E.)

1) This report suggests "going slow," e.g., half a dozen plants

soon, but allow them to be tested commercially, rather than

rushing to Carter's 1990 goal.

2) It suggests "uncertainties" on environmental impacts because

of sparseness of data. Coal liquids (possible carcinogens)

and solid wastes are said to be the major problems.

3) Social impacts on undeveloped areas "must be recognized."

Suggests the need for more research.

4) Good rationale for several policy suggestions.

The value of the document lies more in the prestige of the

National Research Council than in the novelty of their proposals.

There is no new data in the document.
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National Technical Information Service
Pollution and Environmental Aspects of Fuel Conversion ,

NTIS/PS-77/0212, 1964-March 1977, Springfield, Virginia,
NTIS, 167 pages, April 1977.

Availability; Environmental Library

Purpose/Topic

:

Air Somewhat Useful

Reviewer's Comments:
None

Abstract:
Abstracts dealing with environmental impacts related to fossil

fuel conversion processes (primarily coal gasification) are
presented. A few citations concerning environmental considerations
pertaining to future energy growth are included. (This updated
bibliography contains 167 abstracts, 80 of which are new entries
to the previous edition.)
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Nehring, R. , et al

.

Coal Development and Government Regulation in the Northern Great

Plains: A Preliminary Report , Santa Monica, California, Rand

Corporation, 169 pages, August 1976.

Availability: R. Gold

Purpose/Topic:
Impact Overview Not Relevant

Economic Aspects Perhaps Relevant

Reviewer's Comments: (J.C.)

Main point: government regulations as related to energy development

in the Northern Great Plains Region.

Secondary emphasis : economics; focus on costs, specifically

external costs.

Content:
Section I: a basic framework for understanding the problem

(an overview).

Section II: describes the characteristics and development of

the strippable Northern Great Plains coal resource.

Section III: describes the significant adverse effects associ-

ated with three phases of the coal fuel cycle:

a) extraction
b) conversion
c) transportation

Section IV: addresses the question "Who Should Regulate?",

describing four key areas of potential confict

between national and state governments.

Impacts covered :

-- mainly environmental and economic impacts addressed;

—makes qualitative judgments concerning water quantity,

water and air quality;

—generalizations tend to gloss over the effects to the social

environment;
-- claims social objectives are effi ciency and equity- -these are

definitely not social concerns;
-- states "social costs" as: investment costs, operating costs,

insurance costs, and negative spillovers;

--"negative spillovers" is an attempt to introduce some social

problems, but not to any consequence.

The statement "... crucial focus for energy supply develop-

ments is the distribution of benefits and costs among and within

regions . .
." characterizes the tone of the document. Confuses

socioeconomic findings as economic-oriented and not social 1

Abstract:
The report is concerned with government regulations as related

to energy development in the Northern Plains region, secondary

focus is on external costs. Section I presents a basic framework

for understanding the problem. The characteristics of the coal

TU
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Abstract: continued
resource are described in Section II, along with its development.
Section III discusses the significant adverse effects associated
with the phases of the coal fuel cycle (extraction, conversion and
transportation). The question "Who Should Regulate?" is addressed
in Section IV, which describes four key areas of potential conflict
between federal and state governments.

076

Nelson, S.G.

Application for Industrial Fuel Gas: U.S. and International ,

Cleveland, Ohio, Arthur G. McKee and Company, 6 pages, 1978.

Availability: Environmental Library

Purpose/Topic:
Low-BTU Gas Useful

Reviewer's Comments: (R.E.)

This brief paper suggests some of the ways low-BTU gas can be
used.

1) The plant must be of suitable size (needing at least 50
million BTU/hour) and should have a steady requirement
for fuel

.

2) He suggests that paper mills and non-ferrous smelters are
both good candidates for such gases.

At some stage, Hoerner-Waldorf may qo to gasifiers--but it may
well be wood-wastes which are gasified. The economics don't point
to coal gasification as an immediate technology for them.

077

Nobles, J.E., J.W. Palm, and D.K. Knudtson
"Plant Performance Proves Process," Hydrocarbon Processing,
Vol. 56, pgs. 143-145, July 1977.

Availability: Environmental Library

Purpose/Topic

:

Technology Description - Tail Gas Sulfur Removal Useful

Reviewer's Comments: (R.E.)
A description of the Cold Bed Adsorption (CBA) process for

tail gas sulfur removal. The process follows a Claus plant,
using considerably lower temperatures, but the same chemistry
as the Claus process. Low temperatures allow a) a more favorable
equilibrium composition and b) adsorption of sulfur on the
catalyst. The process is being used by AMOCO in Canada and
removes 99.3% of the sulfur in the stream.

No mention is made of the exact COS or CS2 content of the
final vapor effluent.
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Nordstrom, J. , et al

.

The Northern Cheyenne Tribe and Energy Development in South-

eastern Montana. Vo1. I: Social, Cultural, and Economic

Investigations , Lame Deer, Montana, Northern Cheyenne Research

Project, October 1977.

Availability: Environmental Library

Purpose/Topic:
Impact Overview Useful

Reviewer's Comments: (K.E.)

The important aspects of this volume for the social impact

assessment field is the introduction, which gives background

information on the Cheyenne community, and Chapters 3 through 7.

Further information concerning the Cheyenne is provided in the

chapter describing the survival and importance of native culture

to the Cheyenne. One part of SIA is fulfilled in Chapter 4 with

its treatment (pages 179-186) of attitudes concerning impacts.

The list of 13 guidelines to be considered in development options

represents a means to prepare for and handle impacts. Chapter 5's^^

concern with a theoretical framework provides the "differentiation

theory as a way of understanding local values and way of life.

The response to impacts is the subject of Chapter 6, which considers

the management and development of tribal resources with cultural

and social concerns in mind. Specifically, policy implications

should consider the tribe as a whole, the native language and

religion, as well as community development and social problems

(alcoholism, poor services, crime, unemployment, communication).

The presentation of baseline demographic research in Chapter 7

outlines information available to the Tribe (but not reported

herein) regarding population of the reservation, population pro-

jections for 1980, 1985, and 1990, and education figures.

Methodology involved secondary sources (i.e., review of liter-

ature) and five surveys (from which’quantitative and qualitative

data was obtained). Elders of the tribe were talked to as well

to put information gained from the surveys in a cultural context.

The volume is useful because the focus of its topic, the Northern

Cheyenne, could become major players in the synfuel development.

Since it does not treat social and cultural concerns in depth, the

volume serves as a general introduction to social and cultural impact.

Abstract:
This volume (part one of two volumes) presents the results of

a study of social, cultural and economic aspects of life on the

Northern Cheyenne reservation. Following a look at Northern

Cheyenne history, an economic picture from a regional perspective

is described. A local rural area's difficulty in controlling its

economic development, which is undertaken by interests outside the

area, is considered. The reservation's place in the regional
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Abstract: continued
economic picture is reviewed historically, described statisti-

cally, and evaluated in terms of the kinds of economic develop-

ment available to the tribe. The survival of Cheyenne culture

and its importance to the Cheyenne is the subject of Chapter 3,

which presents individuals' expressions. Chapter 4 concerns

Cheyenne attitudes about alternative kinds of economic development

and focuses upon the Indian people's thinking of the good/bad

effects of stripmining coal (based upon a 1975 survey). Thirteen

guidelines in evaluating the compatibility of development with

Cheyenne culture and attitudes are outline. The theoretical

approaches of acculturation and "differentiation"* are explained

and analyzed in Chapter 5. Concluding Chapters (6 and 7) consider

policy implications (i.e., tribal participation in policy decisions)

and present demographic and economic baseline data research.

* Acculturation Theory: when two cultures come into contact,
the traits of one or both cultures change
until the two cultures have become alike.

Differentiation Theory: (Note: James P. Boggs' own term.)
how interacting cultures remain
different from one another.
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Northern Great Plains Resources Program

Columbus/Noonan Study: The Impact of Coal Development and Decline

on Two North Dakota Communities, Discussion Draft , by K.L.

Lemmerman, Denver, Colorado, NGPRP, 104 pages, June 1974.

Availability: Environmental Library

Purpose/Topic:
Impact Overview Useful

Reviewer's Comments: (K.E.)

Descriptive narratives of each of the following factors in the

communities' development are presented (the narratives include

statistical information): population trends, employment and

general welfare, market and trade sectors, government services

and policies, non-government services. The past and current

situation (i.e., one of decline) is depicted. Attitudes surveyed

involved the residents' position towards industrial growth, i.e.,

if it is possible to have industrial growth and a prosperous

agricultural community.

The study employed several methods: survey, field work, com-

pilation of basic data, and newspaper analysis. The survey

involved mailed questionnaires to all heads of households in the

two communities (as obtained from telephone directories). Of the

209 questionnaires, 47-48% were returned. The responses were

statistically analyzed (descriptive statistics and correlations).

Field work entailed individual -group interviews, involving 75

people. Traditional leaders in the conmunity, as well as house-

wives, students, and newcomers were interviewed. Basic statistical

data— concerning demography, education, taxation, services, busi-

ness, recreation, religious activities, civic/voluntary organization--

were compiled using secondary sources. In-depth, historal analysis

of three area newspapers provided an historical dimension, i.e.,

coimiunity development, community and coal -related events, attitudes

of residents of earlier days. This 'approach of including a variety

of methodologies represents a strength in the study: the methods

provide supplemental data and a means of cross-checking data and

analysis. This is particularly important for research with time

constraints and which is multi-disciplinary.

Although the descriptive narratives of communities which have

undergone development can prove useful in considerations of changes

for similar communities undergoing similar development, the

information pertaining to the question of what happens to a coal

town when the mines/power plants close is only preliminary. Two

weaknesses in the analyses--the lack of verification of study

results with other research and the lack of placing the findings

within a theoretical framework--inhibit the application of the study

beyond North Dakota. The report, however, stresses the preliminary

nature of the investigation and calls for further research. The

strengths of the research--its multi methodology— should be noted.
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Abstract;
This preliminary report is concerned with a community study

with the objectives to: 1) write a socio-economic history of
Noonan and Columbus (two communities which have experienced coal
mine and power plant development and decline); 2) assess the
impact of mine and/or power plant closings on coal mining com-
munities; 3) determine the impact of coal development on popu-
lation, governmental services and non-governmental services; and
4) assess the attitudes of the residents toward past, present and
future coal development in Burke and Divde counties and in North
Dakota. Attitude surveys, depth interviews, the compilation of
baseline data, historical analysis of old newspapers, and a review
of available secondary sources were combined in the project design.
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Northern Great Plains Resources Program

Effects of Coal Development in the Northern Great Plains: A Re -

view of Major Issues and Consequences at Different Rates of De-

velopment , Denver, Colorado, NGPRP, 1975.

Availability: Environmental Library

Purpose/Topic:
Impact Overview Not Relevant

(perhaps to economic

aspect)

Reviewer's Comments: (K.E.)

Part V of the report addresses the economic, social and cultural

impacts of coal development. The critical nature of these impacts

is considered as dependent on the timing and magnitude of develop-

ment. Thirty-six counties in Montana, Nebraska, North Dakota and

Wyoming were selected as "principal impact areas." Within these

areas, a number of communities were designated as "principal

impact communities." Indicators selected for measurements of

change within the "impact areas" were employment and population

(migration and spatial distribution) and v/ithin "impact communities"

were labor supply, population, institutional and community services,

housing and revenue. The kind and magnitude of changes expected

were involved in this primarily economic and quantitative analysis.

A look at coal development on six Indian reservations briefly de-

scribes current population, age of residents, labor force and

employment, the Indian family and income, educational levels, and

an anticipated reservation coal development. The potential impact

on culture and lifestyle is not explored. A discussion of the

present setting of agriculture is followed by an assessment of

labor, water and land impacts that coal development may bring.

Societal and cultural impacts are the subject of a three-page dis-

course that makes the following points (but fails to expand or support

them by discussing specific studies): acceleration of urbanization

process, loss of Indian cultural values, socio-psycholoqical trauma

at Coal Development Profiles 2 and 3 levels, large numbers of new-

comers v/ith different values, change in way of life as varying with

level and pace of development, "boom town" syndrome, cessation of

the rural family as a strong social unit, increase in variety of

cultural and recreational opportunities, fraomentation of well-defined

and long-term political and social relationships, and increased ac-

tivity in planning and organizing for changes.

The report is useful to those interested in economic and demo-

graphic projections of impacts, evaluated at three levels. Its

general treatise of social concerns "touches the bases," so to speak,

but includes no mention of methodology and no validation of points

made. The report of the Work Group, whose subject of study was the

social, economic and cultural aspects, may prove more useful.

Individual reports of the Work Group are in listed repositories and

centers.
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Abstract:
The purpose of the report is to provide information useful in

developing a perspective of the issues and consequences of ex-

panded development of coal. Cooperative studies of several
major impacts of increased production from coal deposits in the

Northern Great Plains region at different theoretical rates of

development during the next 25-year period are described. The

reported studies are expected to be helpful in the decision-
making processes of individuals; federal, state and local govern-
ments; industry; and other public and private groups. Seven work
groups with the following specific subject areas were involved:

regional geology; mineral resources; water; atmospheric aspects;
surface resources; social, economic, and cultural aspects; and

national energy considerations. Three pre-designated coal develop-
ment profi les--low, intermediate and high levels of development--
are considered in the analyses of the effects of different rates

of coal development.

081

Northern Great Plains Resources Program
Socio-Economic and Cultural Aspects Work Group Report , Denver,
Colorado, NGPRP, June 1974.

Availability: Environmental Library

Purpose/Topic:
Impact Overview Useful

Reviewer's Comments:
None

Abstract:
The report represents a summary of the findings of Work Group

F, which investigated the socio-economic and cultural aspects of
coal development in the Northern Great Plains. The problem of
population growth (its magnitude, rate of occurrence, uneven dis-
tribution, and short-term fluctuations during construction phases)
is discussed. Also included in the assessment of potential
problems are the following: 1) limited services and unpreparedness
of most communities; 2) lack of appreciation of potential magnitude
of coal development by private citizens and government officials;
3) lack of satisfaction of newcomers with community services;
4) lag of revenue collection behind public service requirements;
5) three service areas of particular concern--housing , health care
and education; 6) loss of local autonomy; 7) social and demographic
changes on Indian reservations. Recommendations for potential
solutions to some of the major problems are presented. Chapters
provide background information on the study area, examine potential
population changes attributed to alternative levels of coal develop-
ment, and discuss anticipated changes in lifestyles of local resi-
dents resulting from rapid population increases and accelerated
urbanization.
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Northrop, G.M. , C.A. D'Ambra, and R.L. Scott

"A Workable Methodology for Evaluating Socioeconomic and Envir-

onmental Impacts of Energy Conversion Facilities at Potential

Sites," in Energy Technology VI: Achievements in Perspective;

Proceedings of the Sixth Energy Technology Co nference, February

26-28, 1979, Washing~ton, D.C ., Washington, D.C. ,
Government

Institutes, Inc!, pgs. 215-230, April 1979.

Availability: R. Gold.

Purpose/Topic

:

Impact Overview Not Relevant

Economic Aspects Perhaps Relevant

Reviewer's Comments: (K.E.)

This methodology is not comprehensive, as is claimed in the

paper's introduction, in that data which cannot be guantified are,

of course, excluded in this check-list approach. Its aim to

reduce research effort in EIS preparation in itself is question-

able. Also, its concern with an orderly and logical manner of

EIS preparation can be attacked: standardization of investigation

fails to consider the "real" situation, which each study must

address. The methodology's use is limited and should be applied

only in situations where supportive research is also carried out

(to validate, substantiate, check the methodology's conclusions).

Abstract:
A methodology for the evaluation of socioeconomic and environ-

mental impacts expected to occur when an energy conversion facility

is implemented at a given site is explained. This "Site Evaluation

for Energy Conversion Systems" methodology (SELECS) at Level 1 is

designed to be performed by hand by a non -spec i al ist in one day

and to be used by government planning agencies, industrial and

academic parties. Th*e Level 1 methodology can be expanded to a

computerized Level 2, which would include a data bank of process

data, and options for computing impacts for construction and shut

down phases, in addition to the operational phase which is presented

herein. A Level 3 methodology would include additional modules for

air and water quality, community services, infrastructure, etc.

An outline of the SELECS Level 1 Methodology is presented; results

from nine hypothetical, illustrative applications involving nine

energy conversion processes located at urban, suburban, and rural

sites in eastern, central and western regions of the United States

are presented.
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Ohio River Basin Commission
Water Assessment for Mononqahela Synfuel Plant , Cincinnati,
Ohio, Ohio River Basin Commission, 47 pages, June 6, 1980.

Availability: Environmental Library

Purpose/Topic:
Water Quantity and Quality Barely Useful

Reviewer's Comments: (R.E.)
This is an assessment of both water needs and the effect of

development on water quality for the SRC-II demonstration plant
planned for a site near Morgantown, West Virginia,

The demonstration plant will require 8.7 cfs (2.4% of the low
flow), while the commercial plant would require 23 cfs (6.4% of
the low flow). There may be difficulties meeting the Pennsylvania
TDS standards (West Virginia doesn't have any).

Recommendations from the report are all concerned with further
study and the need for cooperation, planning and management.

084

Oil and Gas Journal
"New Zealand Methanol-to-Gasoline Process Can Be Based on Coal,"
Oil and Gas Journal

, pgs. 95-96, January 14, 1980.

Availability: Environmental Library

Purpose/Topic

:

Technology Description - Mobil M Significant

Reviewer's Comments: (R.E.)
Despite the title, the plan is to produce 1/3 of New Zealand's

gasoline from methane using the Mobil M process (methanol to coal).
A brief explanation of the technology is given.



085

Oil and Gas Journal

"Sasol Pushes Licensing of Coal Process," Oil and Gas Journal ,

pgs. 108-109, September 19, 1979.

Availability: Environmental Library

Purpose/Topic:
SASOL Useful

Reviewer's Comments: (R.E.)

A "news" type story on Floor's contract with Sasol to market

their technology in the United States. They claim that a 62%

thermal efficiency would be obtainable for a United States plant.

A brief description of Sasol II is given. For example, the

plant will use 36 Lurgi Mark IV gasifiers, 6 oxygen plants,

6 boilers (540 tons/hour of steam), and, synthoil units, an oil

workup section of about 50,000 b/day.

Fluor' s study seems to be centered on using Wyoming, Colorado

or New Mexico coal.
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Old West Regional Commission
Construction Worker Profile, Summary Report , by Mountain West

Research, Inc., Billings, Montana, Old West Regional Commission,

23 pages, December 1975.

Availability: Environmental Library

Purpose/Topic:
Impact Overview Useful

Reviewer's Comments: (J.M.)

This profile was conducted to study the socio-economic

consequences of construction of energy facilities and included

a household survey (door-to-door interviews with 1,432 households

in 9 western communities), a project survey (to construction

workers at 14 construction sites), and a community survey (in-

depth case studies with 3 households). The summary report

capsulizes the principal findings of the study.

The study is helpful in that it could aid communities in

anticipating and planning for construction worker impacts. The

project survey is not entirely dependable, however, because

surveys were self-administered. To determine local/non-local

composition of most work forces, a second questionnaire was

administered. The study does provide some demographic data

about workers, however, that is pertinent when planning for

impacts on community services.

The profile is not totally exhaustive and by the authors' own

admission merely scratches the surface of available data on con-

struction work forces.

Abstract:
This document presents a summary of an investigation undertaken

to help concerned individuals and community representatives

anticipate and plan for construction worker impacts. The body

of experience with, and information about, the effects of large

numbers of construction workers on communities and community
members is described in part and analyzed for regularities and

discernible cause/effect relationships. The study objectives

included: 1) to develop a broad-based set of primary data on

construction projects and related work forces that describe the

experiences of communities and that document the sources of the

impacts they have felt; 2) to analyze the data to determine both

the stability and the quantitative magnitude of certain important
relationships which are factors in determining the impact of a

construction force on nearby communities. Several of the study's
most important findings are described, followed by a summary of some

of the analytical results. The report concludes with a brief dis-

cussion of the applicability of the results to the planning and

impact assessment processes.



087

Palmer, A.
. , ^

"Mortdlity Experience of 50 Workers with Occupational Exposures

to the Products of Coal Hydrogenation Processes," Journal of

Occupational Medicine , Vol. 21, No. 1, pgs. 41-44, January 1979.

Availability: Environmental Library

Purpose/Topic:
Air
Health

Not Relevant
Useful

Reviewer's Comments: (G.B.)

The results of this investigation are inconclusive but

indicate that those workers exposed to carcinogenic substances

did not show an increased death rate (18-20 years later) due

to cancer. Additional research along these lines would be

advised.

Abstract:

^•4CMG.ASL l*P OtATH UUU TO ^VSTLMIC CAMCtH



088

Parfit, M.

"A Gathering Storm Over Synfuels on the Big Sky Range,"
Smiths onian Magazine

, pgs. 71-78, January 1980.

Availability: R. Gold

Purpose/Topic:
History-Background Information Significant

Reviewer's Comments: (J.M.)
This magazine article presents a close-up view of some of themajor participants inan organization which has formed in McCone

County, Montana, to fight construction of synfuel plants in
article, although brief, offers some insight

into the types of lifestyles that have evolved in the ranchinq
country of Eastern Montana, and also talks about some of the impactsthat have already begun to emerge as a result of the anticipation
of synfuel development. Implications are that any further news
of energy development in McCone Country will be met with staunch
opposition by area residents.

Abstract:
Attitudes and activities of Montana's McCone County residentswho are confronted with coal and possible synfuel developmenrare

thrMrrn^'
o^Joc^l farmers and townspeople who formedthe McCone Agricultural Protection Organization in response toa Burlington Northern, Inc., proposed liquefaction facility is

art,vlp^ h^h''
of Hfo fs descriedin this article which considers the controversy over whether landshould be used for agriculture or mininq.

089

Rhodes, and G.C. Page
^'^'^'i'^onmental Imoact of

pgs ?3-85Mg-

"Tg“.'
Progrps^.

Synthetic Fuels
Vol. 75, No. 6,

Availability: Environmental Library

Purpose/Topic:
Air
Heal th

Significant
Significant

Reviewer's Comments: (G.B.)
presents an excellent overview of the state-of-the-art on environmental research sponsored by EPA for 1979It summarizes the principal goals and projects that EPA i^'pr«0Ung and contains an excellent EPA Mb1?ography (Jor 1978-



090

Probstein, R.F., and H. Gold

Water in Synthetic Fuel Production: The Technology and

Alternatives, Cambridge, Massachusetts, MIT Press, 296 pages

,

1978.

Availability: Environmental Library

Purpose/Topic:
Water Quantities Required

Water Treatment Schemes

Technology Fundamentals
Cooling System Fundamentals

Reviewer's Comments: (N.Z.)

This book is by far the best overall reference on water use

in the synthetic fuels industry. I recommend purchasing this

book ($9.00) as prime reference material. After reading all

other material, I conclude that at least 80% of the information

could be obtained by reading this book alone. The material is a

fairly objective account of the most probable technologies being

proposed, water balances for each process are included and the

most appropriate v/astewater treatment schemes are discussed.

There is an extremely good chapter on cooling fundamentals

and the role of water in cooling. All aspects of water use are

considered including municipal use by a satellite town.

The authors indicate when assumptions are being made and

explain limitations in current knowledge or research. The book

is limited on details of chemical constituents entering the water

system. Water pollution is generally treated by a zero-discharge

regime and possible problems or upsets of this regime are not

discussed. The authors present an optimistic (perhaps overly

optimistic) view that all water-related problems are solvable.

The book appears to be the "bible" for information on water

ih the synthetic fuels industry; the authors are often quoted

and they are associated with a number of reports on the subject.

One should be aware that there may be other ways to approach the

problem and that these people have dominated the information on

this subject.

Significant
Significant
Signi ficant
Significant



091

Quality Development Associates Incorporated
C-B Shale Oil Venture, Socio-economic Monitoring Report Mo. 1,

January - June 1978 , Denver, Colorado, Quality Development
Associates, Inc., u.p., 1978.

Availability: Environmental Library

Purpose/Topic:
Impact Overview Useful

Reviewer's Comments: (J.M.)

This monitoring report was designed to provide continuing
information on project work force and socioeconomic impacts on
community infrastructure for project management and involved
communities. Information in the report was collected via
questionnaires completed by every member of the work force (300)
and by community agencies in two towns.

Information on work force is cursory, dealing primarily with
their places of residence, marital status and family size,
although report noted that at the time the survey was completed
it was impossible to distinguish between employees with families
along and those whose families are elsewhere--there is no explan-
ation for that discrepancy. Also at the time, statistics on
school-age children of employees were unavailable.

Socioeconomic data deal exclusively with housing, schools,
hospitals and health care and law enforcement, and is limited
to information tables. While not exhaustive, information pre-
sented here, when looked at in conjunction with later monitoring
reports, could reveal significant trends in work force needs and
makeup, as well as trends in impacts on community infrastructure.

Abstract:
This report is first in a series of reports which will provide

selected information on the C-b project work force and socio-
economic conditions within nearby communities. The community
data reflect a six-month period from January 1 to June 30, 1978,
while the work force data reflects the month of July 1978.
Information was collected through a survey form completed by each
member of the C-b work force, and from individuals and agencies
in the communities of Rifle and Meeker. Included are brief sections
pertaining to: economic indicators; law enforcement and fire pro-
tection; water and sewer; hospitals and health care; schools;
housing and land use; types of residence; marital status and family
size; school age children; the work force.



092

Quality Development Associates

C-b Shale Oil Venture Socio-economic Monitoring Report No. 4

(Quarterly Report) , Denver, Colorado, Quality Development

Associates, Inc., 11 pages, April 1979.

Availability: Environmental Library

Purpose/Topic:
Impact Overview Useful

Reviewer's Comments: (J.M.)

Report contains selected information on C-B project work

force— the data were obtained through use of a questionnaire

which surveyed 62% of the work force. Of 245 persons employed

at the site, 90% of workers still held construction jobs and

were considered temporary employees. The survey results deal

mainly with housing preferences of workers, average rental costs

in particular towns, as well as some demographic data on work

force. Methodology used, survey instrument, etc., were not

included as part of the report.

Apparently there is very little of significance in this

report to distinguish it from earlier similar ones. Report is

useful as general guide to characteristics of transient work

force, although it should be read in conjunction with earlier

reports for the tract.

Abstract:
This fourth monitoring report concerning the C-b Shale Oil

Venture contains selected information on the C-b project work

force. The data were collected through a questionnaire completed

by persons employed on the C-b tract, and reflects the current

work force as of April 6, 1979. Included are brief sections

pertaining to: housing (location, length of residence, type,

preference, cost); age, sex, marital status; family size and

characteristics; and recreational activities.



093

Quality Development Associates Incorporated
Cathedral Bluffs Shale Oil Project Socioeconomic Monitoring
Report No. 6, Year End Report 1979 , Denver, Colorado, Quality
Development Associates, Incorporated, 37 pages, 1979.

Availability: Environmental Library

Purpose/Topic:
Impact Overview Useful

Reviewer's Comments: (J.M.)
This report is the sixth in a series monitoring changes in

work force data and changes in community infrastructure due to
continuing shale oil project. As with preceding reports, data
was collected via questionnaires of labor force and from community
agencies in two affected towns. The surveys were coded and
analyzed through a computerized data base management system.

The report documents changes that have occurred over a two-
year period: for example, the percentage of workers who are
newcomers increased; the median age of workers decreased from
31 years to 29 years; population projections decreased from
expected totals; types of residences changed as more workers
began buying homes; crime increased, particularly crimes related
to fraud, etc.

Reading this report along with preceding ones is helpful as
far as revealing some of the more significant trends regarding
makeup of work force, their housing needs, and their impacts on
community services.

Abstract:
This sixth monitoring report provides local communities with

selected information on the C-B project work force, as well as
data on changing socioeconomic conditions. The information on
the work force was collected through a questionnaire completed
by employees when they started work at the Cathedral Bluffs site.
The surveys were coded and analyzed through a computerized data
base management system. The socioeconomic data are collected
from various community agencies in Rifle and Meeker. Comparisons
are made with data from previous years. Included are brief sections
pertaining to the work force: housing (location, length of resi-
dence, type, preference, cost); age, sex, marital status and family
size; recreational activities. Population growth of the two com-
munities is discussed, along with the communities' housing, law
enforcement and fire protection, hospitals and health care, school
data, labor force, and economic indicators.



I

094

Butte, Montana, Montana College of Mineral Science and Tech-

nology, 27 pages, 1973.

Availability: Montana College of Mineral Science and Technology

Purpose/Topic:
,

Reviewer's Comments: (N.Z.)

Presently, fly-ash production in Montana comes from coal-fueled

electric power plants. The fly ash produced in these plants is

analogous to fly ash produced in synthetic fuel plants and, thus,

this report is useful in evaluating the commercial value of fly

ash from synfuel production.

The report details a number of possible and successful uses

of fly ash. These uses include: cement manufacture; concrete

construction; concrete products; filler material in tile, rubber,

paint and putty; soil amender and plant-growth stimulant; soil

stabilization; abrasive, mineral filler in asphalt; lightweight

aggregate; water purification; oil-well cementing and grouting;

filtering medium for water and other fluids.

No mention is made in this report of possible polluting from

commercial use of fly ash (i.e., trace metals in fly ash, etc.).

Abstract:

The physical and chemical properties of Montana fly ash suggest

several practical uses for the ash, which consists mainly of oxides

of silica, aluminum, calcium, and magnesium. It can replace

part of the cement or aggregate when added to concrete. Sintering

to spherical particles useable as lightweight aggregate v/as successful

in the laboratory. Fly ash imparts strength and stability to soils.

As a mineral filler in asphalt, fly ash behaves like lime but to a

lesser degree.

The ash reacts with water and exhibits reverse solubility with

increased concentration. It is extremely basic as shown by the pH,

and this feature along with its cementitious properties indicate a

practical use in short- and long-period neutralization of acid mine

water. Adsorptive and filtering capacity are lacking, however,

because of carbon deficiency and the tendency of seepage water to form

channels. Montana fly ash is inexpensive, but utilization and

availability are affected by transportation costs.

Uses of Fly Ash

Dangers of Using Fly Ash

Significant
Not Relevant



095

Reilly, M.J.

Synthetic Fuels and Environmental Protection
, paper delivered

at 179th National Meeting of the American Chemical Society
(Houston, Texas), Washington, D.C., Engineering Societies
Commission Energy, Inc., 30 pages, April 1980.

Availability: Authors

Purpose/Topic:
Water Use in Synthetic Fuel Processes Useful
Water Treatment for Synthetic Fuel

Processes Useful

Reviewer's Comments: (N.Z.)

This is a very general report and has little or no unique
information on synthetic fuel production.



096

The Rho Corporation
The Northern Cheyenne Tribe and Energy Development in South-

eastern flontana; Volume 2: Decision Information System Design

and Analysis , Lame Deer, Montana, Northern Cheyenne Tribe,

392 pages, September 1977.

Availability: R. Gold

Purpose/Topic:
Impact Overview Not Relevant

Economic Aspects Perhaps Relevant

Reviev/er's Comments: (K.E.)

Since the focus of this volume is economic, its significance

to social inpact assessment involves the demographic changes

projected vn'th the three potential developments. Ball -park

estimates only are provided in this analysis, due to its crude

and preliminary nature. Baseline population projections for

the Indian population have been completed along with several

additional projections which reflect possible future variations

in Indian fertility and survival rates. The report does emphasize

that its focus on economic concerns does not disallow the exis-

tence of other, i.e., environmental and social, concerns. The

analyses attempted in this volume utilized secondary sources only.

This volume would be useful to the economic aspect of socio-

economic impacts, particularly due to its concern with the

Northern Cheyenne (a reservation which could become part of

synfuel development).

Abstract:
This volume (part two of two volumes) includes tv;o parts:

1) a report on the design of a system with the purpose of

providing information to tribal members making decisions about

future economic developments and planning for the impacts of such

developments; and 2) a preliminary analysis of three potential

developments in terms of a) their feasibility, in a strictly

economic-dol 1 ar revenues and dollar-costs sense, and b) the

economic impacts these potential projects would have on the

reservation if developed. The information system is considered

to be a permanent part of the overall decision-making and plan-

ning process and provides not only an overall design but also

"economic" elements. These "economic" elements involve impact

projections concerning: population increases, employment in-

creases, housing requirement increases, income increases, tribal

revenue increases, etc. The second part of the volume addresses

the feasibility (not to be mistaken with desirability) of the

following potential developments: 1) small-scale development of

the Midway Coal Mine, primarily for reservation use; 2) a large-

scale coal mine located near the reservation for export markets;

and 3) off-reservation grazing of cattle on U.S. Bureau of Land

Management or Forest Service land. Also included was a preliminary



096 Cont,

Abstract; continued
analysis of economic impact of the potential developments.
A population component and a more strictly economic component
were involved in the analysis. The changes in the number of

people in an area and in their age, sex, and racial breakdowns
make up the population component. The economic component deals

with changes in employment, wages and salaries earned, incomes

to individuals and households, etc. Two types of projections
of future conditions were determined: 1) a baseline projection,
assuming no major new developments, which provides the context
within which the impacts of potential economic developments are

to be evaluated, and 2) the projections of the impacts of the
potential developments themselves.

097

Roa, T.K. , et al

.

Analytical and Biological Analyses of Test Materials from the
Synthetic Fuel Technologies. II. Extended Genetic and
Biochemical Studies with Mutagenic Fractions , Oak Ridge,
Tennessee, Oak Ridge National Laboratory, 18 pages, 1977.

Availability: Environmental Library

Purpose/Topic:
Health Useful

Reviewer's Comments: (G.B.)

This study showed significant mutagenic activity is associated
with a synfuel crude product. The report is useful in that it
indicates the types of on-going research in the Biological Division
of Oak Ridge National Laboratories. More recent publications
should be consulted.

The mufagenicl
ly of environmenlal effluenfs from modern

synrheiic fuel fechnology has been described by Epler efcil. [6].

Th is ar^iclc• repo^^s an extensive genetic anci biochemical analysis

of a crude synthetic fuel, Synfuel A-3, to examine certain highly

mutogenic frocticins. The results indicate a fiomesliift mechanism

for the mulagerilcity of this test material which correlates with the

organic constituents known or suspected to oc:cur in it flOl. The

test notericil requires metabolic nctlvati^iM in orrier to be

mutagenic; vorlous activating or denctiv'atitig mechonisms in the

fijctobolic tiansformation ore discussed.



098

Salvador, L.A., and J.D. Holmgren

Mesti nghouse Coal Gasification System , fladison, PA,

Westinghouse Advance Coal Conversion Department, 7 pages,

August 1978.

Availability: Environmental Library

Purpose/Topic:

Technology Description Useful

Reviewer's Comments: (R.E.)
/^,-rnr.

The Westinghouse fluidized bed gasifier (IJTPD, process

development unit) was originally designed for ^as for

use with gas turbine combined power cycle plants. The simplicity

of the system and its capability of using any coal has lead to a

change to testing in an oxygen-blown mode.

The system consists of two units--a devolatilizer which pro-

duces char and a gasifier which gasifies the
.

achieves 90-99"4 carbon efficiency and produces no liquid products,

No environmental problems have been the plant.

It seems likely that the process will be tested f^'^st/or

power production in some other region of the country. We doubt

that such a gasifier will be used in Montana in this decade.

099

Sauter, D.Y. . .. . i

<;ynthptic Fuels and Cancer , New York, New York, Scientists

Institute for Public Information, 11 pages, November 1975.

Availability: Environmental Library

Purpose/Topic:

Air
Health

Not Relevant
Useful

Reviewer's Comments: (G.B.)

This short commentary briefly reviev^s

relationships between occupational exposures to coal processes

(oil shale, ^liquefaction, gasification, coke ovens, gas works,

e?J. ) and cancer- rates in «rkers. According to the stridres

reviewed and the President's Interagency Task Force ireport ( 1975)

,

adverse health hazards will be unavoidable if synthetic fuel

plants are built even with modern pollution controls

This is the only report I've reviewed which addresses potential

synergism between organics (PAH) and trace elements which may

brtrbe adsorbed onto fine particulates and also between NOx or

SOx with these organics, trace elements and particulates.



100

Schiller, J.E.
"Composition of Coal Liquefaction Products," Hydrocarbon
Processing , 6 pages, January 1977.

Availability: Environmental Library

Purpose/Topic:
Solvent Refined Coals Significant

Reviewer's Comments: (R.E.)
The author gives typical compositions of seven different SRC

samples from four kinds of coal at five different facilities.
Composition is strikingly different (e.g., average molecular weight
ranges between 295 and 550, the percentage soluble in hexane ranges
between 16 and 57%).

The point for Montana is that unless o^ coals have been tested
under conditions which will be used commercial ly, we will not know
the composition of the products.



101

Schultz, T.W., J.N. Dumont, L.N. Kyte
"Cytotoxicity of Untreated Coal-Conversion Gasifier Condensate,"

in Symposium on Energy and Environmental Stress in Aquatic
Systems, Savannah, Georgia, Savannah River Ecology Laboratory,

27 pages, November 1977.

Availability: Environmental Library

Purpose/Topic:
Health Not Relevant

Reviewer' Comments: (G.B.)

This study showed that greater than 2% water/product solutions

(gasifier condensate from Synthane plant) adversely affected an

aquatic cellular organism. The study is relevant to aquatic-

related envi ronmental impacts.

Abstract:

The unfrecfsd gssifier condansofs used In >his sfudy is a filtered product v/ater

from tne Synthane gcslficatlon process. To examine poxxible environmental .

effects of this product, populations of the ciliate Tetrohymeno pyriform is were exposed to

vorying concentrations, ond their behavior, respiration, cytology, and growth rates were

investigated. Product v/ater concentrations of l%and less cause little if any behavioral

(shape ard motility) changes. Concentrations of 2% and greater decrease motility end

'increase cell lysis. The condensate causes a nonlinear, dose-dependent reduction

in oxygen consumption. At concentrations of less than 2% no alteration In respiration is

noted over 300 min. At all concentrations tested, tlie most striking cytological alterations

ore in the mitochondrial matrix, which becomes more electron-dense. Cell membranes

ere also disrupted, a. id mucocysts discharge. Population grov/th is reduced by

concentrotions of product water os low as 0.2% and is completely inhibited by 1%.

The density of test populations plateaus at values inversely related to concentration.

Pure phenolic compounds elicit similar responses.



102

Shafer, J.R., R.W. Grendel , and D.R. Pogue

"Sulphuric Acid Plants for Handling HgS Gases," Chemical

Engineering Progress , Vol . 74, pgs. 62-65, December 1978.

Availability: Environmental Library

Purpose/Topic:
Technology Description - H 2S Removal Useful

Reviewer's Comments: (R.E.)

This article makes the case for converting H 2 S from coke ovens

(and in the future from coal gasification plants) to H 2SO4 (
rather

than to sulfur by the Claus process). Such an operation would

remove only 97 . 2% of the sulfur and would require further treatment

by an ammonia scrubber.

It seems unlikely that Western synfuel plants would select such

a technology given the poor market for sulfuric acid. (In fact,

extensive synfuel development would clearly gut the sulfur market,

too.

)

103

Smith, I.H., and G.J. Werner
Coal Conversion Technology: A Review , NP-20814, Park Ridge,

New Jersey, Noyes Data Corporation, 107 pages + appendices.

May 1975.

Availability: Environmental Library

Purpose/Topic:
Technology Descriptions Useful or Not Relevant

Reviewer's Comments: (R.E.)

Brief descriptions (and a glossary of terms) of all coal

conversion processes. This would have been very useful five

years ago when it was first published, but it is out of date.

Its only possible use now is that it provides an initial lead

for obscure or foreign technologies.



104

Stewart, J.T., and M.G. Klett

"Converting Coal to Liquid/Gaseous Fuels," Mechanical

Engineering , Vol. 101, pgs. 34-41, June 1979.

Availability: Environmental Library

Purpose/Topic:
Technology Review Useful

Reviewer's Comments: (R.E.)

A concise review of the technologies being developed for

synfuels. All of the information is available elsewhere but

specific critiques include:

a) The EDS process has a problem liquefying Western coals

(deposition of calcium carbonate in the reactor).

b) The H-coal process does not yet have an economical method

of separating solids in the boiler feed mode.

c) Inspection of comparable data of syncrude composition vs.

crude oil composition (see Appendix for table) shows how

variable "crudes" can be.

105

Stewart, J.T., and T.D. Pay

Coal Gasification Processes and Equipment Availability for

Small Industrial Applications . Reading, PA, Gilbert Associates,

Inc., 21 cages, August 1978.

Availability: Environmental Library

Purpose/Topic:
Small Gasifiers Useful

Reviewer's Comments: (R.E.)

1) Brief description of six small fixed-bed gasifiers, McDowell-
Wellman, Wilputte, Ri ley-Morgan, Woodal 1 -Duckham, Wellman-

Incandescent, and Foster Wheeler-Stoic.

2) Discussion and data on costs of three modes of operation:

a) hot, raw gas,

b) dust, tar, and oil-free gas, and

c) dust, tar, oil-free and desulfurized gas.

3) Case study of small gasifier for Caterpillar Tractor Company,

which will use Holmes-Stretford desulfurization plant (the type

proposed by Northern Resources Inc. for Billings).



106

Susskind, L.E. , et a1

.

Resol vinq Environmental Dispu tes: Approaches to Intervention,

Negotiation and Conflict Resolution , Cambridge, Massachusetts,

Massachusetts Institute of Technology, 131 pages, 1978.

Availability: R. Gold

Purpose/Topic:
Impact Overview No't Relevant

Reviewer's Comments:

None

Abstract:
This hand book, intended primarily for public agency personnel

,

summarizes the latest developments in the field of "environmental

dispute resolution." Case studies are used to animate the dis-

cussion of the nine steps which are undertaken to resolve environ-

mental disputes, e.g., confrontations between public agencies and

private interests wUh competing objectives. Techniques for

intervention, negotiation and conflict resolution are described,

as well as the political realities of intervention and mediation.

107

Takach, H.J.

Assessment of the Water Balance on Coal Conversion Plant Design ,

paper delivered at 179th National Meeting of the American Chemical

Society (Houston, Texas), El Toro, California, Mittelhauser Corp.,

March 26, 1980.

Availability: Authors

Purpose/Topic:
Wastewater Treatment in Synthetic Fuel

Production Useful

Reviewer's Comments: (N.Z.)

The informati on was obtained directly from the author and

consists of his viewgraphs used in the presentation; the report

has not been published. There is little new or unique information

presented except for an analysis of the costs of zero-discharge

designs. Zero-discharge is much more expensive and energy inten-

sive than several alternative approaches presented (minimum

organic discharge--utilizing carbon adsorption--and activated

sludge design cases).



108

Tenneco Coal Gasification Company
Tenneco Coal Gasification Company Montana Long-Range Plan,
April 1, 1980 , Houston, Texas, Tenneco, Inc., 20 pages, April
1980.

Availability: DNRC and Environmental Library

Purpose/Topic:
Water Requirements Not Relevant
Technology Used for Gasification Useful

Reviewer's Comments: (N.Z.)
This report has no information relating to water requirements

of the Tenneco gasification plant or water pollution resulting
from the plant. A very brief report stating the general direction
the company wishes to take regarding coal gasification. The
chosen technology is the Lurgi process to produce a nominal supply
of 250 million scf gas per day.



109

Tennessee Valley Authority
i cu i

Ammonia from Coal, Symposium , Bulletin Y-143, Muscle Shoals

Alabama, Tennessee Valley Authority, 202 pages, July 1979.

Availability: Environmental Library

Purpose/Topic:
Technology Descriptions and Update Sigmticant

Reviewer's Comments: (R.E.)
.

Twenty-five papers were presented at this symposi urn- -many ot

significance for either technology assessment or environmental

control. Some papers have been reviewed separately.

Topics (each with four or five papers) include Coal Gasification

Processes, Auxiliary Systems, Acid Gas Removal, Sulfur Recovery

Systems and Operating Experiences.

Particularly useful papers include:

1) The best description we've seen of the Winkler process

,

with some details on gas composition and efficiency for a

unit used for ammonia production in India for over 15 years.

2) A second paper on Winkler that describes new developments

(the high temperature Winkler). The paper describes a plan

to use the gasifier for methanol production and notes that

it can be used for wood or peat gasification.

3) A good description of the U-gas process.

4) Relatively short papers on Koppers-Totzek and Texaco are

included. Note is made in the Texaco paper of the environ-

mental advantages of that process (no phenols, tars or heavy

materials). A second paper on Texaco describes their

process for using coal fines in a demonstration plant in

Oberhausen-Holten in Germany. Construction is to finish

in 1981 on a commercial plant. The "demonstration plant,

finished in 1978, handles 6 tons/hr, which would place it

in the "pilot plant" category in this country. Two papers

describing Koppers-Totzek plants in India and South Africa

are also present.
_

5) There is a decent paper on water pollution control for

gasifiers.

6) A paper describing a Danish ammonia plant that uses a

special catalyst to hydrolyze COS to H2S and shows that

control of COS is achievable.

7) There are four papers on acid gas removal. None of them

provides a critical comparison of processes but the papers

on Claus and Holmes-Stretford give short summaries of the

basic technology.

All in all, this set of papers is useful and should an ammonia

plant again be considered for Montana, this collection should

provide some significant leads.



no

U.S. Commission on Civil Rights

Energy Rosource Development - Implications for Womon and

Minorities in the Intermountain West , l-Jashington, D.C.> GPO,

221 pages, November 1978”

Availability: R- Gold

Purpose/Topic:
Impact Overview Useful

Reviewer's Comments: (K.E.)

A variety of viewpoints on the problems and possibilities in

resource development for women and minorities are evident in the

collection. One paper defines the "boom town" situation in an

overview, briefly defining the problems of population growth,

finance, human services, local residents and construction workers,

social stress, and social integration. In examining Rock Springs,

Wyoming, another paper lists, with little in-depth analysis, prob-

lems in the political and fiscal arenas, housing, services, and

community life (i.e., recreation, quality of life, cultural dif-

ferences, family differences). Loneliness, the conflict of values,

and the rise in crimes such as rape and wife-beating are considered.

A case study of Craig, Colorado, presents primary data derived from

agencies' reports to the study of incidents and complaints in the

following categories: substance abuse, emotional disorder, child

abuse, family disturbance, child behavior problems, crimes against

people and property. A theoretical framework is given for under-

standing crime in and disorder in boom towns: i.e., rapid change

and stress. A discussion of the social costs to rural women repre-

sents the views of one woman rancher in Eastern Montana, who outlines

the problems with: estrangement in what had been own community;

breakdown in church, school, and family; marriage; quality of life;

and the newcomers' limited opportunities, loneliness, and tension.

The legal status and issue of coal sales are the concerns of the

articles addressing coal development on the rlorthern Cheyenne reser-

vation. . J.L. U • 4-

The papers represent a discourse only on part of the subject area

of social impact and provides identification, more than analysis

,

of impacts with resource development. The information is the

personal views of the conference participants and is derived in

part from secondary sources, with the exception of the study from

Craig, Colorado. The document's application to the investigation

of synfuel development in Montana is limited; the viewpoints can be

looked upon as being shared or contrasting. Its significance is due

to its focus, consideration of women often lacking in discussions of

resource development.

Abstract:
, . , . .

• . . ^.u

Selected papers presented at a consultation which considered the

impact of resource development on women and minorities are contained

in this report. Included are panels entitled: directions for the

future in the region; boom town sociology; resource development--



no Cont.

Abstract: continued
problems and opportunities; energy development, energy policies,

and reservations; mitigation of problems for minorities and

women; ways of participating in the opportunities; and policy

initiatives for the future.

Ill

U.S. Congress, House, Committee on Science and Technology

Findings and Recommendations of the Advisory Panel on Synthetic

Fuels , Washington, D.C., GPO, 34 pages, February 14, 1980.

Availability: Environmental Library

Purpose/Topic:
National Policy on Synfuels Significant

Reviewer's Comments: (R.E.)

1) The panel is concerned that present policy would concentrate

synfuel plants in the West. They argue for changes that

would place more demonstration plants in the East.

2) They also argue for several changes in the law that would make

synfuel production by 1990 more likely.

3) They state "Fast track legislation should not be used to speed

synthetic fuels- projects unless sought."

4) They make significant recommendations concerning environmental

impact statements and social impacts (see appendix).

Abstract:

The siicccssful execution of individual projects will depend on the successful

resolution of tlie social and economic problems that will accompany the construction

and operation of syntlietic fuel plants.

Responsibility for resolving these problems lies with the state and federal

governments, the industry participants in the project, and the local government and

their citizens. The resolution of die problems will depend upon the coordination

and collaboration of all these parties. In federal programs for both the

demonstration and/or production of synthetic fuels the burden of expediting this

collaboration rests with the federal government.

Studies of western^ energy development show that early planning and citizen

involvement is key to successfiil resoltuion of diese problems.

Early initation and preparation of environmental impact statements (FIS)
required by law will serve two functions for the synthetic fuel production and
demonstration programs: (1) at any given time they provide assurance that all known
and likely environmental impacts of the synthetic fuel program have been
considered as well as those of alternative energy options, and (2) to pu)\ide
information to the public to pemiit early and intelligent paiticipation in the planning
for both the synthetic fuels production program and spccil'ic projects.
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U.S. Congress, Senate, Committee on the Budget
Synthetic Fuels: Report by the Subcommittee on Synthetic Fuels ,

Washington, D.C., 6P0, September 27, 1979.

Availability: Montana State University

Purpose/Topic:
Federal Policy Reviewed
Production Potential
Economic Incentives

Signi ficant
Significant
Significant

Reveiwer's Comments: (T.S.)

Excellent summary of recent technical information and federal

policy. Assesses the long and short term costs of various incen-

tive proposals before the Senate. Very much a federal perspective
and sympathetic to synfuels development. Includes three good ap-

pendices on: Economic incentives; overview of production poten-
tial to 1990; and an analysis of production and conservation al-

ternatives to oil import reduction.
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U.S. Department of Energy

An Analysis of Coal Hydrogasifi cation Processes: Final Report ,

FE-2565-14 by M. Epstein, T. Chen, and M.A. Ghaly, Bechtel Cor-

poration, Springfield, Virginia, NTIS, 125 pgs., August, 1978.

Availability: University of Montana Library

Purpose/Topic:
Third Generation Technologies Useful

Reviewer's Comments: (R.E.)

Third generation gasifiers will have some distinct economic,

technical and environmental advantages. This is a positive final

report on several hydrogasification systems. It is unlikely that

such technologies would come to Montana soon.

Abstract:

Bechtel Corporatloa has conducted a program for the Department of Energy

(DOE) to investigate the operability potential and scaleup feasibility of

the Cities Service, Rocketdyne, Pittsburgh Energy Research Center (PERC) ,

and Brookhaven National Laboratory coal hydrogaslfication processes. As

part of the program objective, a reactor model study has been performed

for each of the processes, and a conceptual, full-scale hydrogasification

reactor design has been generated. The entrained—downflow reactor systems

operate at temperatures up to 2,000°F and pressures up to 3,000 psi. Re-

actor product is primarily methane, with smaller amounts of ethane, BTX,

light oils, and carbon-oxides.

Bechtel has collected and analyzed bituminous, subbitumlnous , and lignite

coal hydrogaslfication and hydropyrolysis data from Rocketdyne, Cities Ser-

vice, PERC, and Brookhaven National Laboratory. The data have been entered

Into a computerized data base for ease of evaluation and tabulation. Semi-

empirical correlations for predicting overall carbon conversion efficiency

and carbon selectivity to gaseous products have been fitted to the data.

The results show that the Cities Service bench-scale reactor and Che Rocket-

dyne 1/4-Con/hr reactor achieve similar values of overall carbon conversion

and carbon selectivity to gaseous products for subbitumlnous coal under

comparable operating conditions; therefore, the test data at Rocketdyne and

Cities Service should be scalable to a PDU or commercial-size reactor, within

the region investigated. The results also show that overall carbon con-

version (or reactivity) for bituminous coal is greater than the reactivity

for subbitumlnous or lignite coals at reduced residence time and/or pressure.

A conceptual design of a full-scale hydrogaslfication reactor has been gen-

erated, on the basis of the subbitumlnous coal data gathered in the Cities

Service and Rocketdyne reactors, together with the predictive reactor per-

forrance models fitted to the data. The hydrogaslfication stage has a con-

figuration similar to the Rocketdyne reactor assembly, which incorporates

an entralned-dounf low reactor chamber and high-efficiency injector nozzles

which produce coal heatup rates in excess of 100,000 F/sec. For the design

conditions of 50 percent overall carbon conversion and 100 percent carbon

selectivity to gas, predicted operating variable levels for reactor gas

temperature, pressure, and residence time were 1,875°F, 1,500 psig, and

1,100 milliseconds, respectively.
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U.S. Department of Energy
Assessment of Advanced Process Concepts for Liquefaction of
Low H?:C0 Ratio Synthesis Gas Based on the Kolbel Slurry Reactor
and the Mobi 1 -Gasoline Process , ORNL-5635, by M.L. Poutsma, Oak
Ridge National Laboratory, Springfield, Virginia, NTIS, 42 pages,
February 1980.

Availability: Environmental Library

Purpose/Topic:
Technology Assessment - New System Useful

Reviewer's Comments: (R.E.)
This paper analyzes an intriguing technical idea--the direct

conversion of low H 2 :C0 synthesis gas from second generation
gasifiers to make gasoline. The Kolbel reactor is a specially
designed Fischer-Tropsch reactor, invented in the 1950s. The
original data from the reactor have never been verified completely,
but Poutsma argues that one of two configurations (shown below)
might be advantageous (in terms of economics and thermal efficiency)
in producing gasoline.

Process 1

:

H 2 :C0 hydrocarbons, alcohols gasoline

Process 2: ,

u .rn Kolbel reactor
with

Kolbel and Mobil
^ gasoline

catalysts in same
reactor

The proposed process requires years of testing and development.

- The paper refers to a report by Shinnar and Kuo (DOE Report
FE-2766-13, 1978), which we have not reviewed. According to
Poutsma, they show that lowest cost synthesis gas will come from
processes (Slagging Lurgi , Texaco, K-T, Winkler) that use the
minimum amount of steam and oxygen. All those processes yield
gas with a H2:C0 ratio of about 0.6 - 0.7, which would normally
have to be shifted if high Btu gas were the desired product.
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U.S. Department of Energy

Assessment of Environmental Control Technologies for Koppers-

Totzek, Winkler, and Texaco Coal Gasification Systems ,

PNL-3104, by L.K. Mudge and L.J. Sealock, Jr,, Pacific

Northwest Laboratory, Springfield, Virginia, NTIS, 79 pages,

September 1979.

Availability; Environmental Library

Purpose/Topic;
Technology Assessment Useful

Air Fairly Useful

Health Not That Useful

Reviewer's Comments: (R.E.)

This is one of the few documents we've seen that compares the

gasification systems offered by Texaco and Winkler. Because K-T

and Winkler have operating gasifiers overseas and Texaco publishes

very little data on its proprietary system, many of the tables and

much of the assessment comes— from necessity— from calculations

and best guesses. Nonetheless, it's all we have, and several

tables have been reproduced in the appendix.

Limitations of note:

1) Winkler ash contains a lot of carbon--thereby negatively

affecting thermal efficiency unless the material is used.

2) Texaco's process seems to produce more COS than other

gasifiers (89% H 2S, ll?o COS).

Unit processes up and downstream are described. Other than the

coal feed systems for Texaco (they use a water slurry, 40-60%

coal), they are not greatly different than for any other gasifi-

cation systems.
One of the tables in the appendix lists thermal efficiency for

K-T and Winkler. The K-T data differ from that found elsewhere.

Reviewer's Comments: (G.B.)

Conclusions of the authors indicate that an insufficient amount

of comprehensive emission data are available on these three

technologies; especially on fates of trace elements and volatiles

from cooling towers, ponds, and storage tanks. Overall, they feel

modern control technologies are able to reduce hazardous air

emissions (except little is known about trace elements), but that

more monitoring and control technology improvements may be necessary.

Includes a very useful bibliography.
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U.S. Department of Energy

Biomedical Studies on Solvent Refined Coal (SRC-II) Liquefaction

Materials: A Status Report by Battelle Pacific Northwest

Laboratory , Springfield, Virginia, NTIS, 54 pages, October 1979.

Availability: Environmental Library

Purpose/Topic:
Health - Liquefaction Significant

Reviewer's Comments: (G.B.)

This document is a very useful but also a fairly technical

review of Battelle Northwest's on-going biomedical studies on

SRC materials. Four appendices to this report (which can be

ordered) provide details of methods and of results. The report

describes Battelle's approach to evaluating health hazards as

well as its preliminary results from studies of SRC I and II

products from a pilot plant in Washington. The results definitely

show carcinogenic, mutagenic and toxic properties of SRC by-

products— particularly of the heavy distal lates (SRC-II and

particular identifial fractions) and of process solvents (SRC-I).

Abstract:

This technical report summarizes the results of the biomedical

nisirc'n effort at Pacific northwest Laboratory on solvent refined coal

materials obtained from the pilot plant at Fort Lewis, WA. The

rr:;ess conditions under which the PNL samples were produced are dis-

cussed as is the relevance of these samples to demonstration/commercial

-

scale operations.

Samples of light, middle, and heavy distillates (LD, HD, and HD)

<»er2 obtained from the Fort Lewis pilot plant during operation in the

S'C-II mode. The samples were obtained from the raw product distilla-

cion section of the plant and contain components produced not only

curing stable operation, but also during plant startup and during upset

conditions. Thus, the samples were representative of materials produced

Curing a spectrum of operating conditions. As such, they bear a generic

•relationship to materials to be produced in a demonstration-scale facility.
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The above-described samples as well as samples of raw shale oil,

crude petroleums, and some SRC-I materials were evaluated for biological

activity in several different systems: (1) microbial mutagenesis coupled

CO cnemical characterization efforts, (2) in vitro mammalian cell

coAicity and transformation, (3) epidermal carcinogenesis (skin painting)

•in mice, (4) acute and subchronic oral toxicity in rats, (5) developmental

toxicity in rats, and (6) dosimetry and metabolism in rats.

Microbial mutagenesis (Ames assay) was used as the first step in a

tier approach (sequential assays in progressively more complex biological

systems). This system is commonly used as a rapid, inexpensive screening

procedure for potential carcinogens. Heavy distillate (SRC-II) and

process solvent (PS; SRC I), which are high boiling point materials,

showed significant mutagenic activity while lower boiling fractions from

both processes were inactive. Crude petroleum was also inactive while

raw shale oil showed only a low level of activity. Chemical characteri-

zation studies suggested that 3- and 4-ring primary aromatic amines are

responsible for a large fraction of the mutagenic activity of HD and PS.

Studies of transformation (altered morphologic and biochemical

properties which permit unrestricted growth) were performed in cultured

mammalian cells (2nd step in tier approach). These studies showed that

materials exhibiting a positive effect in the Ames system also caused

mammalian cell transformation. In addition, some materials which were

negative in the Ames assay showed a low level of activity in the cell

transformation assay. These included petroleum crudes and the poly-

nuclear aromatic fraction from process solvent and s'r,. ’e oil.

The results of skin carcinogenesis studies in the mouse (third

level of tier testing) were generally consistent with those of the

cellular studies. Heavy distillate, shale oil and the known carcinogen,

benzo(a)pyrene, produced high incidences of skin tumors. Wilmington

petroleum crude had less tumorigenic activity while LD has shown little

tumor induction after 456 days of study.
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Light distill ate, MD, and HD v/ere found to be moderately toxic

after oral administration to rats (acute LD^^'s ranged from 2.3 to

3.3 grams/kilogram body v/eight). When the materials were administered

once daily for 5 consecutive days, there were indications of cumulative

effects. The effects of LD, MD, and HD on devclopiiscnt v;ere detcririined

dfzcr administration to pregnant rats from either 7-11 or 12-16 days of

gestation (d.g.). Fetal growth and survival were decreased by LD, MD,

or HD administration at either period. Administration of HD from 12-16 d.

also increased the incidence of malformations (principally cleft palate,

diaonragmatic hernia, and hypoplastic lungs). In most cases, doses of

materials which produced prenatal toxicity also produced some indications

of maternal toxicity.

Fuel upgrading, process modification, and appropriate occupational/

environmental controls may ameliorate some of the biological effects of

SRC materials and other coal liquids of high boiling point. Low-boiling

SRC liquids appear to have little biological effects in the assays

employed.
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U.S. Department of Energy
Coal Gasification Pilot Plant Support Studies: Project 9030 First

Quarter Report, April 1-June 30, 1978 , FE-2806-1 by D.Q. Tran, et

al.. Institute of Gas Technology, Springfield, Virginia, NTIS, 83

pgs. , August, 1978.

Availability: University of Montana Library

Purpose/Topic:
Laboratory Studies on Gasification Useful

Reviewer's Comments: (R.E.)

This group is conducting laboratory studies on several problems
with or improvements on gasification technology. Problems being
investigated include:

1) Studies of reactions for improving the performance of Coal
Gasification Reactors,

2) Studies of Fluidized-Bed Reactors,

3) Studies to improve Methods of Feed Preparation,
4) Studies to improve the Processing Techniques of Product and

Waste Gases from Coal Gasification
The latter task would be significant for Montana. Research on

in-plant hydrolysis of COS and HCN is being carried out, but this
report gives no definitive data.

118

U.S. Department of Energy
Coal Gasification Quarterly Reports , DOE/ET-0024/1-4, DOE/ET-
0067/1,2, DOE/ET-67, Washington, D.C., GPO, December 1977 -

January 1980.

Availability: University of Montana Library; Environmental Library

Purpose/Topic:
Gasification - General Useful

Reviewer's Comments: (R.E.)

This was a useful series of reports for quick update on DOE-
sponsored gasification research and development. We believe that
the series is no longer being published.
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U.S. Department of Energy
Coal Liquefaction Quarterly Reports , DOE/ET-0026/1-4 and

DOE/ET-0068/1, Washington, D.C., GPO, December 1977-September

1978.

Availability: University of Montana Library

Purpose/Topic:
DOE-Funded Research on Liquefaction Significant

Reviewer's Comments: (R.E.)

The last quarterly report available to this reviev;er was

published in September 1978 for the period January-March 1978.

These reports are valuable for two very different reasons, and

if DOE is still publishing Coal Liquefaction Quarterly Reports ,

future issues will be of value to Montana. Their value lies in.'

1) Up-to-date technical review of the major liquefaction
processes being funded by DOE for commercialization; and

2) Summary of other DOE liquefaction research. By seeing
what kind of research in being funded, some idea of crucial,
unsolved problems can be obtained. For example , five of

fifteen projects in the most recent report deal with
attempts to upgrade the liquid products from major
liquefaction processes. The basic problem is that most
liquids derived from coal just aren't very good refinery
stock and further treatment is necessary.
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U.S. Department of Energy

Comparison of Coal Liquefaction Processes, Final Report ,

FE-2468-25, by K.A. Rogers, et al.. Engineering Societies

Commission on Energy, Inc., Springfield, Virginia, NTIS,

22 pages, 1978.

Availability: University of Montana Library

Purpose/Topic:
Liquefaction Technologies and Economics Significant

Reviewer's Comments: (R.E.)

A short but significant comparison. Tables II, III and IV of

the report have been included in the appendix.

1) Their conclusion is that the five major technologies are

ready for commercialization.

2) They state that H-Coal process (because of Reactor problems)

is the greatest risk.

3) The time to build any plant would be about five years. •

4) They doubt that any change in thermal efficiency will occur

for any of the technologies in the next decade.

Abstract:

Five prcx:esses Vv-ere studied to determine which could give best results
for supplying hydrocarbon fuels to replace petroleum products. The
processes were: Fischer-Tropsch; M-Gasoline; H-Coal; Exxon Donor Solvent;
and Solvent Refined Coal.

The conlcusions of the study are that all of the processes are considered
ccnmercially feasible and, because the different products frem the differ-
ent processes will meet different market demands, any significant future
liquids from coal market will probably use seme of each of these processes.

The anticipated conversion efficiency values are given to indicate resource
utilization.

Suiplified capital costs are approximated for each process. These are used
in cembination with product amounts and relative values to achieve a cost
ranking.

Because tlie study was concerned solely with liquid products, Fischer-Tropsch
was at a disadvantage. Ihe remaining four were relatively close and a final
decision would depend upon the actual end use requirements. For a situation
with residual fuels selling at severe discounts, M-Gasoline and H-Coal (Syn-
crude ^kxie) were the better choices.
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U.S. Department of Energy
Conceptual Designs of Commercial Facilities Coal to Methanol
Plant and Methanol to Gasoline Plant: Annual Report for August
1, 1977-July 28, 1978 , No. FE-2416-33 by Badger Plants, Inc.,
Springfield, Virginia, NTIS, 32pgs., September 12, 1978.

Availability: University of Montana Library

Purpose/Topic

:

Commercial Design - Mobil M Significant

Reviewer's Comments: (R.E.)

This relatively short report (20 pages) outlines progress on

the design of both coal-to-methanol and methanol-to-gasol ine
commerical facilities. The contract was to have expired in

1979 and the final report should be of particular interest to Montana,
should a Mobil M plant be sited in the state. Even if such
siting does not occur, the final report should be of interest for

technology assessment becuase the authors are. investigating the
following gasifiers;

1) Babcock and Wilcox suspension- type gasifiers,

2) Shell-Koppers gasifiers,

3) Winkler gasifier.
Design for the system is based on siting in Southern Appalachia.

122

U.S. Department of Energy
Developmental Toxicology of Energy-Related Pollutants,
Proceedings of the 17th Annual Hanford Biology Symposium,

October 17-19, 1977, CONF-771017, D.D. Mahlum, et al.,

editors, Springfield, Virginia, NTIS, 646 pages, 1979.

Availability: Environmental Library

Purpose/Topic;
Health Useful

Reviewer's Comments: (G.B.)

This symposium proceedings contains highly technical reports,
covering nearly every aspect of toxicology— representative of

the state-of-the-art in 1977. Reports describe cellular effects

as well as organismal responses to a wide range of energy-related
pollutants. Only two articles appear relevant to synfuels;

1) Developmental Toxicology of Organic Pollutants (p. 115);

2) Two reports on Benzo(a)pyrenne (p. 152 and 175).
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U.S. Department of Energy

The Economic Impact of Synfuels Development in the Upper

Colorado River Basin , LA-UR-2784, by G.E. Morris, Los Alamos

Scientific Laboratory, 92 pages + aopend. , 1979.

Availability: Environmental Library

Purpose/Topic:
Impact Overview Not Relevant

Reviewer's Comments:
None

Abstract:
This report describes the methodology and results of research

aimed at projecting the economic impact of emerging energy

technology development (oil production from shale and gas produc-

tion from coal) in the Upper Colorado River Basin. A computer

model, termed the Upper Colorado River Basin Optimization Model,

was run under economic conditions estimated to have prevailed in

1975 and conditions projected for the year 2000 without synfuel

development. Once the pictures of how the Basin economy looks

currently and how it might look in 2000 without synfuel development

were established, "baseline" and "accelerated" scenarios for synfuel

were considered for the year 2000. Personal income was the measure

of economic activity used to assess aggregate economic impact;

magnitude of the variable was seen as varying with the technology

employed. Dramatic impact on the economic size and structure of

the UCR Basin was predicted. A specific instance would be the

shift from export market to local market orientation in the agri-

culture and electricity sectors of the Basin.
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U.S. Department of Energy

"Economics of Gasoline Production from Underground Coal Gasifi-

cation via Mobil-M Process," in AICE Meeting , CONF-79-0405-12,

by M.S. Edwards, et al.. Oak Ridge National Laboratory, Spring-

field, Virginia, NTIS, 36 pages, 1979.

Availability: Environmental Library

Purpose/Topic:
Technology Description - Mobil M Useful

Reviewer's Comments: (R.E.)

The plan calls for 6 "trains" of 30 wells (10 wells for

production, 10 for injection and 10 for linking). Each producing

well has a life of 73 days.

The above-ground processing is identical to what is required

for any Mobil process (i.e., shift to CO to C02 to obtain correct

H2/CO ratio, acid gas removal, tail gas removal, methanol formation,

Mobil M process). They have chosen the Selexol Solvent process for

H 2 S removal, and the proorietary ICI process for methanol synthesis.

The overall 22% efficiency assumes a 64% efficiency of under-

ground gasification (80% of coal gasified and 80% of gas recovered).

They then assume 60% more loss of gas by leakage (see appendix for

a diagram of losses).
_ u i 4. ^

The overall economic analysis yields a price at the plant ot

$ 90/gallon for nasoline and suggests capital costs of only about

a half billion dollars (1978 dollars). If correct, the costs for

the process are considerably cheaper than technologies which use

20 million tons of coal above ground. The costs do not account for

mitigation costs connected with subsidence or groundwater pollution.

If 10% of the gas produced underground does "leak" out, we're

in trouble. For example, at least 2 tons/day of H 2S and 460 tons/day

of CO would be emitted.

Abstract:
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U.S. Department of Energy

EDS Coal Liquefaction Process Development Phase III A: EDS

Process Alternatives LP Model, Interim Report , FE-2353-19 by

B.T. Fant, Exxon Research and Engineering Co., Springfield,

Virginia, NTIS, 88 pgs., January, 1978.

Availability:

Purpose/Topic:
Technology Assessment - Exxon D.S.

(unit processes) Useful

Reviev/er's Comments: (R.E.)

This report summarizes a rather complicated model that Exxon

is using in making decisions on unit processes for an EDS

commerical plant. Their economic analysis might be of some use

for other processes, but most of the work appears to be technology

sped fic.

Abstract:

This is an Interim Report on. the development of the EDS
Process Alternatives LP Model (PAM)* PAM is a computerized linear
programing (LP) Model of the EDS Coal Liquefaction process. The model
vas developed for use in process engineering and cost evaluation studies.
PAM vlll be used to investigate the various process alternatives and
their interactions to determine the economics of alternative configurations
ror the EDS process. A PAM case has been run to simulate the Illinois
Base Case of the EDS Commercial Plant Study Design. The results were

by comparing the PAM LP Model simulation with the Study Design.

The report covers the development of PAM to simulate the Illinois
Base Case of the EDS Commercial plant Study Design. Included within
e.re a brief introduction to linear programming, an outline of the
components in the PAM LP-matri>;, the process and project bases for the
initial formulation of PA_M and the results of the validation case.
Attached are several sections covering the details of the process and
utility information from which the PAM LP-raaCrix was developed.
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U.S. Department of Energy

EDS Coal Liquefaction Process Development, Phases Illb/IV:

Annual Technical Progress Report, July 1, 1977 - June 30,

1978 , FE-2893-17, by W.R. Epperly, Exxon Research and Engineering

Co., Springfield, Virginia, NTIS, 371 pages + appendices,

September 1978.

Availability: University of Montana Library

Purpose/Topic:
Process Development EDS Useful

Reviewer's Comments: (R.E.)

Contents include:

1) Description of Recycle Coal Liquefaction Units on Wyoming

coal (the data are not all presented but it appears as if

Illinois coal may be better in this unit; Pittsburgh coal

is worse than Illinois coal).

2) Some data on the one-ton-per-day coal liquefaction pilot

plant (includes data on Wyodak coal).

3) Evaluation of gas treatment and sulfur recovery schemes

for low sulfur Wyoming coal showed that acceptable cleanup

could be achieved through split flow DEA (diethanol-amine)

and Claus plants. "Acceptable" means 94% cleanup with

additional cleanup (unspecified) of the tail gas.

The document is rich in data and conclusions. However, much

more useful material should be available soon (the Baytown pilot

plant began operation in April 1980).
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U.S. Department of Energy
EDS Coal Liquefaction Process Development: Phase IV. Summary

of EDS Predevelopment (1966-1975), Interim Report , FE-2893-16

by W.R. Epperly, Exxon Research and Engineering Co., Spring-

field, Virginia, NTIS, 50 pgs., July, 1978.

Availability: University of Montana Library

Purpose/Topic:
Technology Development Useful

Reviewer's Comments: (R.E.)

This short (50 pages) report summarizes 10 years of work

(1966-1975) on the Exxon donor solvent system.

Abstract:

The Exxon Donor Solvent (EDS) coal liquefaction process is cur-
rently being developed to a state of commercial readiness by Exxon Research (m

Engineering Company under a jointly funded research program. Prior to this
Jointly funded program, Exxon carried out privately funded research over
the 10 year period 1966 through 1975 which led to the selection of the EDS
Process as the preferred route to produce liquid fuels from coal. This
report summarizes the research program which led to the development of the
EDS Process. The significant research findings and alternative processing
options which were evaluated are discussed.
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U.S. Department of Energy
Environmental Analysis of Synthetic Liquid Fuels , DOE/EV-0044,
Washington, D.C., GPO, 90 pages + appendices, July 12, 1979.

Availability: Environmental Library

Purpose/Topic:
Liquefaction Commercialization - Environ-
mental Impact

Air
Health
Water Quality in Coal Liquefaction
Water Quantity Demanded
Water Pollution Technologies
Potential Problems

Significant
Useful
Not Applicable
Not Very Useful
Not Very Useful
Not Very Useful
Useful

Reviewer's Comments: (R.E.)
This document summarizes environmental constraints to the

commercialization of liquid-fuel -producing technologies. Oil

shale, ethanol from wastes and biomass, and coal liquefaction
are covered.

This is a very significant document. We have chosen to

reproduce several pages in the appendix, but all of it should
be read.

1) Regulations and institutional impediments, probable future
regulations and probable worst impacts (on commercialization, not

the environment) of stringent regulation were investigated.

2) Each technology was appraised for probable environmental
constraints.

3) A survey of sites was accomplished.

4) State permitting processes for facilities and mines were
viewed.

The findings of this report are in the index. Highlights
include:

1) There are no absolute environmental constraints.

2) Yet- to-be-defined regulations are perceived by developers
as the major impediment to commercialization.

3) For up to one million BPD, siting will not be a problem;
at two million BPD there may be problems.

4) Reducing institutional barriers such as water allocation
needs to be addressed.

5) Simplifying public review and specifying the conditions of

judicial review are recommended.
The specific assessments include:

1) The greatest environmental risks are hazardous wastes in

high volume wastes, reclamation, toxics in products and in

the work place, fugitive venting and in-si tu technologies/
water intrusion.

2) Montana has ten counties that could support 100,000 BPD

facilities.
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Reviewer's Comments; (G.B.)

The brief (150 pages) report only describes environmental

aspects of synfuels in terms of the existing or proposed

regulatory/siting hurdles that must be overcome. Some of the

principal "problems" with siting synfuel plants are the PSD

requirements. However, the consensus of the DOE authors of this

document is that in terms of Class II air increments "it appears

six to eight 50,000 BPD modules would be acceptable in western

locales judged capable of accepting the synthetic liquids plants"

(p. 58).

The report gives two hypothetical modeling results (EPA's

PTMAX and PTMTP models) which show that Class II increments

will not preclude "judiciously sited and efficiently controlled"

liquefaction facilities. They admit they cannot site in Class I

areas. This is an unrigorous report and can easily be questioned.

Reviewer's Comments: (N.Z.)

This report is a compile of general comments from a task force

and, thus, has little detailed technological information. The

report does identify general areas of potential problems such

as: 1) Pollutant characterization has often been from small lab

and pilot plant studies, so there is a possibility that unantici-

pated problems may arise. 2) Major potential sources of hydro-

carbons and potentially hazardous emissions from fugitive sources

such as wastewater drains and pumps, pump seals, valves, flanges

and other leaks should be addressed. 3) Studies are also necessary

to develop controls for the safe handling and use of synthetic

fuel products.

The report includes a detailed section on existing laws and

regulations affecting a liquefaction industry and the impact of

these regulations on the progress of liquefaction plant development.

Abstract:

Assuming application of the most effective environmental control

technologies and practices, deployment of synthetic liquids facilities on an
accelerated schedule to 1990 appears feasible in terms of current

environmental constraints. A set of first-generation technologies (surface oil

shale retorting, indirect liquefaction, and biomass conversion) at the low

(500,000 barrels per day (BPD)) and medium (1,000,000 BPD) levels of

production have sufficient siting opportunities; the high level of production

(2,000,000 BPD) brings rapidly increasing siting difficulties.

Yet -to-be-defined regulations, in their stringent forms, could change this

firxiing. These regulations include visibility, short-term nitrogen oxide
ambient standard, extension of prevention of significant deterioration (PSD)
regulations, hazardous waste standards, toxic product regulations, and
occupational safety standards.

Any production level requires resolution of a number of institutional

constraints, including permitting delays and the acceptability of the facility

to the local population and state authorities. The greatest impediments for

the first-generation technologies include long time delays, facility size

limitations, and unwillingness to change the character of the community.

In reaching this general finding, the environmental analysis found that,
within present and anticipated environmental regulations and standards, and
for a selected set of first-generation facilities.
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• There appears to be no absolute environmentally related constraint

identified for any of the first-generation surface conversion

technologies. Second -generation processes run greater risks of

major environmental problems. For in situ processes, the major

risk is leaching of hazardous materials into water; for direct

liquefaction, concern is potential worker and public exposure to

toxic substances.

• Yet-to-be-defined regulations are perceived by developers as

major technology development impediments. These include air

quality standards (visibility, short-term nitrogen oxide, and new
PSD regulations), regulation of hazardous wastes and toxic

products, underground injection guidelines, and worker safety

regulations.

• Some risk exists that environmental R&D programs cannot fully

satisfy all existing and expected regulatory demands, but these

risks should be known by 1985 and it is expected that appropriate

control adjustments can be made. Because of lack of data, one
area of concern with indirect liquefaction is environmental
emissions of processes following gas synthesis. However, as these

and similar catalytic conversions are currently effected in the

petrochemical industries, the primary impact of these adjustments

is expected to have a minor effect on product cost.

0 Reduction of these uncertainties requires refocusing of

environmental research and assessment programs to aggressively,

address these areas and to promptly identify environmental issues

that may become future impediments.

• There is a need for intermediate to long-term environmental

health and safety monitoring of operations at all scales of

development, especially with regard to anticipating the effect of

equipment reliability and maintainability on fugitive emissions and

the ultimate fate of solid wastes.

« From' the present state-of-the-art and from mitigation controls

developed as part of the research and assessment programs,

stringent environmental controls and engineering practices need to

be determined. Based on these, guidelines and standards must be

set early, followed by responsive periodic updating based on new
Information.

• Sufficient siting opportunities exist within current regulatory and

resource avaifability requirements, given that institutional

impediments are reduced, to meet an accelerated deployment

program. Practical maximum deployment levels, however, cannot

be projected without much more detailed siting analyses than were

carried out for this "siting opportunities" analysis.

Therefore, the primary environmentally related impediments that need

to be addressed at the general program level are as follows:

e Reduce existing institutional barriers such as water allocations and

transport rights-of-way to allow available existing physical

resources to be tapp^ by these new demands without overly

constraining prior claims for these resources;

• Improve the permitting piocesses and supporting technical

information systems to significantly reduce the required permitting

time schedules, including early conduct of broad locational surveys

to determine the detailed siting opportunities; and
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o Simplify existing and establish new points of public review and
comment and, further, specify more exactly the conditions for

judicial review of permitting procedures in order to reduce

probable delaying impacts of litigation.

While technology risks are not fully resolved, analysis of the interaction

of stringent environmental regulations, critical resource availability, and site

availability show that siting areas are sufficient to allow deployment of a

synthetic liquids supply industry within other projected energy tmd industrial

growth patterns. Therefore, programmatic and management activities to

facilitate technology siting and deployment, reduce complexity in permitting

requirements, reduce institutional constraints on critical resource allocations,

and improve procedures for providing public involvement in the program
appear most critical.

Table 1 provides a summary of the findings of the analysis grouped as

follows:

e Technology-specific results

• Siting opportunities

e Permitting process findings

Because many results of this environmental analysis and the potential
courses of action are discrete and do not lend themselves to summarization,
a more extensive list of concerns (Table 5) is presented at the end of this

summary.

The Office of Environment is rx)w initiating a broader, more
comprehensive assessment of the siting-related development, capacity for

synthetic fuels, which will address in detail all areas considered by the
present siting analysis, including state and local institutional considerations.
This more detailed assessment should be completed by October 1979 and will

be made available to the public at that time.

o
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U.S. Department of Energy
Environmental Assessment of the Hygas Process, Quarterly Progress

Report No. 6, October 1 through December 31, 1977 , No. F.E. 2433-

24 by Institute of Gas Technology, Springfield, Virginia, NTIS,

20 pgs., September, 1978.

Availability: University of Montana Library

Purpose/Topic:
Health Useful

Air Useful

Reviewer's Comments: (G.B.)

This progress report primarily describes the data from a

series of sampling programs undertaken at the plant. Full

analyses of results are not discussed in detail. Monitoring

appears to be still in progress and later reports which have

been completed should be consulted.

Abstract:

The data base for the HYGAS® environmental assessment program includes tests

made with Montana subbituminous coal and Illinois bituminous coal from the Peabody No.

10 mine. The data base has also been expanded to include information from previous

tests using Montana lignite and Illinois bituminous coal from the Sahara Mine.

Correlation of these data for extrapolation to demonstration and commercial plants is

continuing.

Editing and revision of the initial draft for the comprehensive test plan for the

BYGAS environmental assessment program have been completed, and a second draft is

being prepared.

Pollutant production rates are now being calculated by a computer program that

was written to minimize possible calculation errors, to provide a check on past results,

and to produce pollutant production rates for each HYGAS test on a consistent basis.

Development work continued for routine operation of three on-line analytical

instruments: a high-level sulfur chromatograph for gaseous streams, a total organic

carbon analyzer and a total oxygen meter for liquid streams.
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Gas analyses were obtained with the Bcndix 7000 sulfur chromatograph during

Test 67 with bituminous coal. Six analyses were carried out on each of five process

Streams for 1 or 2 days of plant operation (total of 60 analyses), and mean compositions

were calculated. The predominant species during pretreatment and gasification are

sulfur dioxide and hydrogen sulfide, respectively. Carbonyl sulfide amd ethyl plus methyl

mercaptans were also detected in all the sampled streams. Gases off the toluene storage

vent after pressure blowdown (1000 psig to ambient) show approximately the same

relative ratios of carbonyl sulfide and mercaptans as vent gases from the light oil

stripper; however, the stripper vent appears to be highly enriched in hydrogen sulfide.

Trace element analyses in selected solids samples from HYGAS Test 55 with

Rosebud subbituminous coal have been completed and reported. Interim trace element

results are updated for HYGAS Tests 56, 57, and 58 with this same coal. Additionally,

preliminary trace element analyses are presented for HYGAS Tests 59 and 60 with

Illinois No. 6 bituminous coal from the Peabody No. 10 mine. Some differences in trace

element distribution for both coal types are evident from these preliminary data; for

example, only 7% of the boron in the bituminous feed remained in the spent gasified char

while 77% remained in the char during subbituminous gasification.

Trace element analysis of subbituminous coals ana chars was investigated using

proton-induced X-ray emission (PIXIE), because this method appeaired promising from the

standpoint of good accuracy and quick analytical turnaround. The PDCIE method was

examined for precision amd accuracy by comparing results obtained with atomic

adsorption on "as-received" chaurs and low-temperature ashed samples. Good analytical

agreement was observed for manganese, nickel, copper, barium,. and lead but poor

agreement was observed for iron, arsenic, and seleniiun. Additionally, the PIXIE method

needs further development because it lacks sufficient sensitivity for chlorine, vanadium,

chromium, cobadt, zinc, cadmium, tin, antimony, tellurium, mercury, and thallium.

In Test 64, the major oxide species found in high-temperatiue ash from both

pretreated and spent chars consisted of Si02 ,
Fe203 ,

AI2O3 ;
minor amounts of CaO,

K
2O, MgO, Na20 ,

and Ti02 were present.

In Test 64 with Illinois No. 6 bituminous coal, the total gaisification of sulfur from

first feed through pretreatment and gasification was 95.6%. Pretreatment released 27%

of the sulfur and the first stage of gasification, 42%. In the spent gasified char, organic

Sulfur species were predominant and accounted for 80% of the total sulfur remaining.

Leaching studies with spent HYGAS subbituminous char are nearing completion,

and data are being tabulated in preparation for a final report. HYGAS wastewater

treatability studies are still in progress and should be completed shortly to allow timely

tabulation of the data and preparation of a final report.
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U.S. Department of Energy
Environmental Assessment of the Hygas Process, Volume I.

Interim Report on Hygas Environmental Characterl zation : Data
Synthesis, Analysis, and Interpretation - Tests 36 Through 64 ,

FE-2433-25, by R.J. Jonardi , et al . , Institute of Gas Tech-
nology, Chicago, Illinois, Institute of Gas Technology, 195
pages, June 1979.

Availability: Environmental Library

Reviewer's Comments:
Received too late for comment.

Abstract:

iMti INUTlIilTC l)f= CAS TCCHNOL.UCY f 1 GT ) HAS UkCN CUMH I SS I ONt 0 TO PERFORM AN ENV I RONM6 N T A L ASSLSGMtNT OF
ITS HYGAS PHOCbSS* IN THIS INIkHlM HLPUM « THL AVAlk.AULt UATA AHL MEVlcMLO ANO 1 N 1 1 ^ PKb. 1 CO • lH|s
DOCUMkNI kbPRbStNTS THt_ ANALY«;ir» UF ALL PKtVIUtlGLY MEPURTLD DATA PUML I Q L.Y lt.T T il. FLiMM OF
ttiiMtin Y ANU lAJ AffllUlV ML IMJUJJ^CUyi.W I 1. S ? S C.-« . 'AuU^^» tviiH A_prLLJ-j-JjJ-.aiON ur -*iL<_DfiIA
ANy INIlRPRC I A f I UNsV' TH I s KLMUIU JlSCMUJLS I » It7~ CUWkL AN S I A T L -CTF-THC - AW I . OUU.|Nc5 FUlURh TASKS*
AND SLRVLS as THC PMIMANY MbFCntNCC GUCUMcNl P UH Pt4UUHAM SiWAlLGYt DAfA« AND iNfCMPxi i A F I (JN« 1 HL
LNViMUNNtNTAC DATA UAbt IS OlVlOLU INTO I FU MARTS ~ uN b f QW IIlL COAL MW- IWtATMLNl Sf CTluN- ANp TH£
UTHLH FOR TMl GA s I P I C AT J ON SLCTION AND RCLATCD DOwNSTRbAM UPbHAIKJNS* 1 Mb fOWNAT LMmlu Yt D IS 10 "

1UC.NT1FY THb FAIb Ul SLLtCILD COAL CUNSllTUtNTS C T UH EXAMPLE* COAL NIlKUGLN* SULfUW. AN.^ TRACI. Li.LHENfS)
along MITH UlMLR INV IRONMLN1 ALLY IMPUMlANr LPLCILS LIOLMATLO UR PNUDULLO DURING 1 HL v>Al. I F 1 C AT 1 ON
PRUCLSS U-UR iXAMPUL* PmlNOLIC CUMPUUNDGI* I ML I INAL SLCTIUN Ob THIS DUCUHLNT MLVltwS CURKLNT PROGRAM
STATUS AND UUILINLS ISSUcS lU ML ADDULSSbO IN 1HL POlURC*
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U.S. Department of Energy
Environmental Development Plan Underground Coal Gasification ,

DOE/EDP-0047, Washington, D.C., GPO, u.p., September 1979.

Availability: Environmental Library

Purpose/Topic:
In situ Gasification Significant

Reviewer's Comments: (R.E.)
After listing the major environmental concerns of underground

gasification (groundwater contamination, subsidence, air quality
degradation via emission through cracks and fissures, and hazardous
substance effects on workers), the document develops a strategy to
"resolve environmental concerns."

There is an excellent review (brief) of all current activity
and a reference to the Russian work (An Overview of the Soviet
Effort in Underground Gasification of Coal, Report No. UCRL-
52004, Lawrence Livermore Lab, January 1976). Unfortunately,
there is little data on environmental, health or safety issues
from the Russian experience (which includes five power plants
using UCG gas).

We have included a four-page summary of environmental concerns
and research efforts to alleviate those concerns in the appendix.
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U.S. Department of Energy
Environmental Readiness Document--Coa1 Liquefaction,

Commercialization Phase III Planning , Springfield, Virginia,

NTIS, 16 pages + appendices, September 1978.

Availability; Environmental Library

Purpose/Topic:
Air Useful

Health Useful

Reviewer's Comments: (G.B.)

The summary document briefly describes the research needed
on environmental aspects of liquefaction (Appendix A). It gives

the reader an idea of the state of the art in 1978. At that time,

huge information gaps (though not insurmountable ones) existed.
R&D programs have since been implemented.

Abstract:

Abstract; Coal liquefaction technologies under consideration
for commercial applications appear to have a medium
probability of achieving environmental acceptability. However,
program delays or Increased costs may be encountered In the
event of adverse environmental R and D findings. Key
environmental Issues Include worker protection; siting;
potential public health risks from process products,
by-products and emissions; and management of solid wastes.
Direct coal liquefaction technologies treated In this document
are Solvent Refined Coal I and II. Exxon Donor Solvent. and
H-Coal. Indirect liquefaction gasification of coal followed by
conversion of gaseous products to liquid fuels has definite
environmental advantages because many carcinogenic compounds
are broken down into noncarc 1 nogen 1 c materials by the process.
There are no absolute environmental barriers to coal
liquefaction conversion processes under existing Environmental
Protection Agency. Occupational Safety and Health
Administration, or other agency regulations. A series of

proposed new regulations may require t^etter emission control
technologies. A plan of environmental research and development
related to the current commercialization program is included
In Appendix A. It Is anticipated that this research will
affect coal liquefaction development primarily by defining
health Issues more precisely, which may dictate further
safeguards. (ERA citation 04:012060)
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U.S. Department of Energy
Environmentally Based Siting Assessment for Synthetic Liquid

Fuels Facilities , by SRI International, Springfield, Virginia,

NTIS, u.p., December 1979.

Availability: Montana State University

Purpose/Topic:
Employment, Population Impacts

of Synthetic Liquid Fuels Useful

Reviewer's Comments: (T.S.)

This important, very recent assessment is an update and refine-

ment of ERDA's 1976 Assessment of Critical Factors study. Seeks

to determine whether sufficient siting opportunities remain to de-

velop a large-scale synfuels industry over the next 10 to 15 years.

Secondly, it assesses the ability to mitigate some of the constrain-

ing impacts through altering institutional arrangements. Analysis

is regional-specific. Technical data is derived from early con-

ceptual designs rather than operating experience, and thus should

be used with caution. The study acknowledges two major biases: it

does not consider cumulative effects of several plants built in the

same area. Second, the impacts of the plant's associated coal mine

are not considered. Thus, as the study states, site-specific anal-

ysis is needed to determine the full price of synfuels development.

(Note: several pages have been copied for inclusion in the text of

this report.)
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U.S. Department of Energy
Evaluation of an In-Si tu Coal Gasification Facility for Pro-

ducing M-Gaso11ne Via Methanol , ORNL-5439, by W.C. Ulrich, M.S.

Edwards, R. Salmon, Oak Ridge National Laboratory, Springfield,

Virginia, NTIS, 250 pgs., December, 1979.

Availability: DNRC

Reviewer's Comments:

Not received for comment.

Abstract:

A CL.NCEPIUAL PhUCtSS OLilON AND CU5T tSTIMAfE IS PNtSLNTED FDR A FACILITY PUDDUCING Ar'PROX. Ib.i

HAKKtLU M-^AiOLINt ^tK UAY VIA MtTMANOL FWUM SVNlHLblb GAi, GtNCWATLD LiY ^^^ * ** * ^^
*"

*
^

AN A»:TLR'1AX FAWNING MAIL UN C-UUftY UF I t AN IN-MLACL CUAL COGT (Jf- 4b/Tl]N* AN LPG (PKUPANC.)

CKLOIT OF *44/|04G>P 64 liTU* ANU A HLANl FAGlUK UF «OX* 1HC, F»»<bOUCT PkICt OF ^

C INCLUDING M iXtO—UUl ANt LPU) IG APPWUX* 4Q*90/GAU AT TML PLANT GAT t • CAuCULAfLO OVFKALL tFhlCiLNCY F

TMt FACILITY WAG ^^X* BAbtD UN IN-PLACL COAL.
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U.S. Department of Energy
Evaluation of the Texaco Synthesis Gas Generation Process for
the Production of Hydrogen from SRC- 1 1 Residue , ORNL/Sub-7240/6

,

by T.Y. Chang, A.S. West, Scientific Design Co., Springfield,
Virginia, NTIS, 87 pgs., December, 1979.

Availability: DNRC

Reviewer's Comments:
Not received for comment.

Abstract:
THL RLGULTS AkL PHlibCNIkO OF AN CVALUATtUN OF THE. TlaACO SYNTHESIS GAS GENEKATIUN PMOCCSS FUN THE
PkUUUCTlUN tlYUMUGLN FkUN GHC-It VACUUM liUlTUMS RCSIOUfc. OASLO ON GASIFICATION Tf.SIG CAHMlfcD UUT BY
rLXACU. IM4_ UPlWALULIIY ANL) LhFlCILNLY UF I Hl GASIFILH MAVt HlltN Ci>MMLNlLL> UP»»N, MWtLlMlNAkV MHOCESS
ULSluNG FUN A rLXACU GAGIFICAIION FACILMY FUL A COMNLRCIA»_ SCALE COAL LlUUtFACflON ULANT liLRL
PNLHAktU. A UUMilLU UF STUDIES WLME PEKFUWMuO TU LSlAtlLlSH A NLAW-OPTlMAL UPERAllNG PLlSSURl ANO MtiTHUU
OF Ado GAS NLMUVAL. r>LANT INVESTMENT ANU OMEWATING COST ESTIMATES ARE INLLUUEO- THL KLPUNr CUNCLUOES
THAT IML TEXACO GASIFILR lb WELL bUIlEO FUR Tml EFFICIENT PRODUCTION uF MYJHUutN Fngm bi<L-ll PESIUUl
ANO ONLY MINIMAL UL V L LUPML N T A L WORK IS NLLDEO PH I UR TO CUMME PC 1 AL I 7 A 1 I UN. HECAUbE OF TMt SHUNT OUHATION
UF' THL TEST mUNS. NEFKAEIUNY AND UUNNLN LiVLS AhL A PulNI UF CUNCtNN. HASEL) ON THE CLKKtNI STATE UF
UAYGLN CUMPRLSSIUN TLLHNUlUGY THL GASIFlLN SHOULD OL OuSIGNc.0 TU OPEHA1L AT ABOUT eOO PblG.
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U.S. Department of Energy
Experimental Analysis of the Leaching Characteristics of Resid-

ual Hygas Coal Gasification Solids , FE-2496-28 by R.G. Luthy,

P. Vassiliou, and M.J. Carter, Carnegie-Mel Ion University,

Springfield, Virginia, NTIS, 106 pgs., November, 1978.

Availability: University of Montana Library

Purpose/Topic:
Solid Wastes Significant

Reviewer's Comments: (C.K.)

Excellent, although preliminary analysis of trace elements

found in char from Hygas gasification pilot plant. Several eluants

were tested to determine which of these trace elements would

leach from the char. Most of the eluants were water of varying

types. With the water eluants, proposed EPA standards for dis-

charges from coal residues were not exceeded, except for pH, but

the authors explain how the results may differ under actual con-

ditions, which will vary from site to site. The report points

out that the fate of the trace elements leached from the char

remain essentially unknown, and that environmental assessment is

impossible without explicit site-by-site data.
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U.S. Department of Energy
Exxon Catalytic Coal Gasification Process: Predevelopment Pro -

gram. Annual Report, July 1976-June 1977 , FE-2369-20 by T.

Kalina, Exxon Research and Engineering Co., Springfield, Vir-
ginia, NTIS, 96 pgs., January 26, 1978.

Availability: University of Montana Library

Purpose/Topic:
Third Generation Technology - Exxon Catalytic

Coal Conversion Useful

Reviewer's Comments: (R.E.)
This technology receives funding from DOE and the American Gas

Association. It's many years away from commercialization.
In the long run, the technology may offer several economics and

thermal efficiency advantages. Use of an alkali metal catalyst
during gasification leads to the following reaction:

coal + H2O ^ CH4 + CO2

The reaction is thermal neutral and requires many fewer processes
to produce pipeline gas.
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U.S. Department of Energy
Fuel Contaminants. Volume 3. Control of Coal-Related Pollut-
ants. Final Report, July 1975-1976 , PB-293328, by E.J. Mezev.
et al . , Battelle Columbus Labs., Springfield, Virginia, NTIS,
135 pgs., January, 1979.

Availability: DNRC

Reviewer's Comments:
Not received for comment.

Abstract:
r«fc HtPUHT Givts RtSUUTS OF A STUDY TO IDENTIFY STRATfeblCUAL-OtWIVCU LIOUIL>:>« OF TMfc, APPkOACNLS CONS I UC. Wt L) , F|Vt
t APtM IMLN I A I UIN (A SIXTH* i MHM uVk MSN I S IN MYMIlL LIHtHAI
SIUNIEJCAnT AUVAN^LS UY UTMLHS). sIUOY ElNOlNoS inlcuul:
L lUUl OS—+>WULrf»t C T S UF USING NUNMulAltO UAClLklA MJk SULK
AM^’CAW shall; i.'i L.IMANCLMINI U» l»yHllL kLMiiVAL DUUINO ItOUlYALLNI To IHAT UltlAlNLU ItJM ILUAI-SINA ANALYSIS WAS
IHL SAML ItCHNiUUt r-UUNL) lU tiL tM'LCTIVu I* Uk hLLOVLklNl,
PLANT FINLS; IJ» tAlHACIiliN i)i LLLAN FULLS f NUH LNAL LIOM3X OF COAL LlliUlO AI SUM^ k CN 1 t I L AL CUNOITIUNS lU YILLD
CUNCcNTNAI I UN la- UNl,AN1C SULI OH AnI» NITWUULN ANU ASH MUJ
AllUUT lO'A OF THl N| IKUOLN LAN UL ktMUVtO HY MASSiNo LUAL
IS) CUNVLHSILA4 UK LUAL L 1 UUl. h AC 1 ) UN MLSIOULS lU LNVIkuNM
CIUUCFALliUN WLSItWL WITH M<r/LO HiXTUkLS HLDOCwS NllMOUt

CS FOR REMOVING POLLUTANTS FWOH
WLNh SELtCieo Fim Pk£LIM|NAWY

lUfJ F'MUM LOAL* WAS NOT ST UD I L O
(1) UlULUGlLAL ACTION UN C'lA^

UP ANU/Uk Nl TWUULN PL HUVAL tku
HHIStiMLh FLUlU /Sv.C.L LiHI HAT | ( ;N
ULilAiNLU UY PHI TKl. A I MLN I ANi/ U|
li»<LAfLH THAN NOX LUAL I UUM C
UU)S— LIUHl HYliKlK AkilUNS CAN UL
A LfJw sut ANU niimul^ln tull;

CliAL L I v>0 1 OS--</f* TU /CL U» TH
LlUOIOS OVLM VAHIlAJS SPLCIAL P
LNIALLY ALCLPTALiH FULLS TUtAT
N LUNTLNT IIY AS ‘40CH AS |4X*

COAL AND
Al LtSSMLNT OY
HlCAUsL of
ULH 1 VbU
COAL LIUUIOS

UL MuV AL
L AGt^LUHcNA r I UN
UAL LLEANINo
OSLO T U LX THAL
( A )

L SULFUM ANU
likuus mloia; and
H..NT OF COAL
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U.S. Department of Energy

Guidelines for Multimedia Environmental Monitoring of

Department of Energy Fossil Energy RD 5 D Facilit ies^,

(2 Vol umes ) , FE-2495-T13, Washington, D.C. , GPO, 103 pages,

November 1978.

Availability: Environmental Library

Purpose/Topic:
Air
Health

Useful
Useful

Reviewer's Comments: (G.B.)
,

This document broadly outlines DOE's proposed environmental

monitoring program for all their own (or supported) fossil

energy demonstration projects. Monitoring will include continuous

studies (chemical, physical, biological) before, during and after

plant construction of all media (air, water, wastes). Also

included are useful brief descriptions of the various coal

conversion technologies as their associated emission or effluent

streams. This report is somewhat useful as an introduction to

coal conversion processes and environmental effects, but more

useful in understanding what DOE plans to undertake when con-

structing a facility (at least on paper).

Abstract:

These guidelines outline a procedure for the detailed
design and specification of environmental monitoring projects
relating to all fossil energy technology research, develop-
ment and demonstration (RD & D) facilities funded by the
Department of Energy (DOE) , as well as a procedure for
determining when and how much of such monitoring is appro-
priate. The guidelines cover effluent and ambient monitoring
foe the following:

• Coal gasification •

• Coal liquefaction •

• Magnefcohydrodynamics •

• Fluidized bed combustion •

• Combined power cycles
Coal-oil slurry •

combustion •

•

In-situ coal gasification
Surface shale oil retorting
In-situ shale oil retorting
Recovery of oil from tar

sands
Enhanced oil recovery
Enhanced gas recovery
Advanced well drilling

technologies

They are also applicable to other fossil energy technologies
which are not currently funded by DOE.

The guidelines do not address OSHA monitoring, process
monitoring, the monitoring of socio-economic effects, or the
monitoring of raw material resource extraction, unless such
extraction is an integral part of the technology under
development.
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U.S. Department of Energy, et al.

Health and Environmental Effects of Coal Gasification and

Liquefaction Technologies: A Workshop Summary and Panel

Reports , No. DOE/HEW/EPA-03 by R. Brown and A. Witter,
MITRE Corporation, Springfield, Virginia, NTIS, 358 pages
+ append. , May 1979.

Availability: Environmental Library

Purpose/Topic:
Air
Health
Solid Wastes

Reviewer's Comments: (G.B.)

These excellent reports assess the state-of-the-art on health,

air quality, terrestrial effects, ambient measurement and

monitoring and source characterization from both coal gasification

and liquefaction technologies. Panels clearly identified

specific data gaps and problem areas within their areas of

expertise. In sum, the panels (composed of leading government/

industrial researchers) identified these major areas of concern

and/or in need of additional research:

a) Health - need more analyses on toxic and carcinogenic

substances and their associated health effects; need to

undertake planning for occupational health monitoring
programs

;

b) Terrestrial - study transport and transformations of

chemicals emitted; work on modeling and baseline information

from impacted areas, research more on pollutants exposures

and effects;
c) Source Characterization - improve sampling and analytical

techniques

;

d) Air Quality - study losses of volatile species that are

toxic or photochemically reactive in and near plants;

study effects of carbonyl sulfide; study visibility and

acid rain effects;
e) Ecological Effects - gain knowledge on toxicology of

contaminants to use in prediction modeling of ecological
effects

;

f) Ambient Air - develop occupational and ambient monitoring
strategies and programs, develop reliable analytical
techniques particularly for nonchromatographic organics,

and heterocyclic compounds, carbonyl sulfide and HCN;

develop quality assurance programs for ambient data collected.

This document is an excellent source for understanding major
health and environmental concerns.

Reviewer's Comments: (C.K.

)

This document does not contain information on specific con-
stituents found in various solid wastes generated during coal
conversion, but has a very good approach to determining environ-
mental impacts to aquatic and terrestrial systems. The authors'
approach is much more concerned with bioaccumulation, synergism.

Significant
Significant
Significant



140 Cont.

Revievver's Corments : (C.K. ) continued
and chronic effects than the ERA "MEG/MATE" system. Both
methodologies suffer from insufficient data and too little
time to do adequate research, but this document's approach is

much more realistic in terms of what potential impacts will be

and is much superior to what the ERA has come up with on its

own. The authors also give listings of what type of research
needs to be done for each aspect of the solid waste problem.

Abstract:

The purposes of the workshop were:

0 to assemble biomedical and environmental scientists, repre-
sentative of a broad range of disciplines, to address current
developments in coal gasification and liquefaction technolo-
gies

« to review and identify specific health and environmental

issues and problems associated with the development and

commercialization of these technologies

O to consider the research strategies required to address them
and to identify the requisite research information needs,
expressed via detailed task statements, for resolving the
uncertainties of assessing the relevant impacts of coal gasi-
fication and liquefaction technologies.
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U.S. Department of Energy
Hydrogen-Sulfide Removal Rrocesses for Low-BTU Coal Gas ,

ORNL/TM-6077, by M.S. Edwards, Oak Ridge National Laboratory,
Springfield, Virginia, NTIS, 216 pages, January 1979.

Availability: Environmental Library

Rurpose/Topic:
Technology Assessment - H2S Removal Useful

Reviewer's Comments: (R.E.)
There are over 50 processes capable of removing hydrogen

sulfide from coal gas. The author, after a technical evaluation,
selects 14 processes of 6 basic types for detailed study (see
Appendix).

The goal of the author was to describe the operation of
feasible processes rather than to select optimal processes.
A close reading of this lengthy document could be of use in
determining relative impacts of different sulfur removal systems.
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U.S. Department of Energy
Industrial Fuel Gas Demonstration Plant Program, Task III Re-
port, Demonstration Plant Mechanical Design, Vol . I, Overall
Plant Description , FE-2582-1 (Vol. 1), by Memphis Light, Gas
and Water Division, Springfield, Virginia, NTIS, 86 pgs., De-
cember, 1979.

Availability: DNRC

Reviewer's Comments:
Not received for comment.

Abstract:

TMC UNI rbO SI

A
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ILb ULPAPTMtNT OF fcNEWGY AwAHDEO A CONTRACT TO MCMPHIS LIGHT* GAS AND WATHM DIVISION
LOUlPLb MLCW TO PERFORM PROCESS ANALYSIS* DESIGN* PROCUREMENT* CUNS T R UL T 1 UN* ICSllNG*
EVALUATION OK A PLANT WHICH WILL OEMUNSTRATt TMC FEASIBILITY OF CONVcRTING HlGM SULFUR

L Hi INUUSIRJAL FUEL GAS WITH A HEATING VALUE OF JOO 4- 30 GTU PER STANUARu CUBIC FOUl
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THIS TASK. IN ADDITION lU THE CUST tSTIMAlL. IS COMPRISED UF THE FuCLUWlNG ITCMSI
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MLS. THIS RLPURT in Ik' VOLUMES EnTITEeD DEMONSTRATION PEAr.T MECHANICAL D.SlGN IS INTENDED
LNeINLERING INFORMATION NECESSARY FUR THE PRELIMINARY DESIGN OF THE PLANT* THIS REPORT*

L USED IN CUNJUNCI lUN WITH THE TASK 11 REPORT DeMONST R A T I JN PLANT PROCESS DESIGN INCLUDLb
ALL PLANT UNITS SHOWN UN TAOLE 1* THIS IS VOLUME I* OVERALL PLANT OLSLKiPitUN*
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U.S. Department of Energy
Inhalation Toxicology Research Institute Annual Report,
1978-1979 , LF-69, by R.F. Henderson, J.H. Diel, and B.S.

Martinez, editors. Inhalation Toxicology Research Institute,
Springfield, Virginia, NTIS, 639 pages, December 1979.

Availability: Environmental Library

Purpose/Topic:

Health Siginifcant

Reviewer's Comments: (G.B.)

A significant portion of this document (pages 275-279) contains

biologically technical articles on Lovelace's coal technology

toxicology research programs, which are divided into three

emphases

:

1) Field collection and characterization of effluents from

coal utilization,

2) Lab studies on airborne pollutants associated with coal

utilization,

3) Toxicology of airborne pollutants associated with coal

uti li zation.

Their present research appears to be limited to fluidized bed

combustion and low BTU gasification processes (associated with

research ongoing in Morgantown Energy Technology Center, West

Virginia). These annual reports with cited references and materials

printed in open literature by Lovelace personnel probably represent

the state-of-the-art on health effects from gasification technologies.

Abstract:

Ocveloprnent of a well-peasoned strategy for expanded use of coal to meet national energy needs

requires knowledge of the potential human health effects associated with various technologies. This

program is directed to developing such health effects information with major emphasis on studies

relevant to advanced coal utiliziation technologies such as the fluidized bed combustion (FBv.) of

coal and low Btu gasification of coal. This reflects the role of the Department of Energy (DOE) in

^cv^loping these technologies in an environmentally acceptable fashion. Because many of the poten-

tial effluents from these developing technologies are similar to those from the conventional com-

bustion of coal, the studies address problems conrwn to most coal utilization technologies. This

orientation to developing comparative health risk data on the airborne effluents from various tech-

nologies can provide the basis for intelligent risk versus benefit judgements between various coal

technologies and environmental control strategies.
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The entire program has benefited from a series of collaborative studies that have been initl-

ited over the past 3 years with the Morgantown Energy Technology Center (METC). The HETC Is located

In Morgantown. WV and operated by the DOE. Among METC objectives are the development of FBC of coal

•nd of low Btu gasification of coal. Thus, with full cooperation of HETC, it has been possible for

ITRI to Initiate field sampling studies on the experimental FBC and low Btu gasifier units located

It HETC. The strategy has been to obtain Information on the physical and chemical characteristics

Of airborne material at various locations In the process stream as an Indicator of potential fugi-

tive emissions to which workers may be exposed or potential environmental emissions that may result

In exposure of the general population. Further, the Information gained has unique value in under-

standing the dynamics of the process stream and how the airborne constituents may be modified by

loplementlng various control technologies. The field studies also provide samples for use In

laboratory-based Inhalation toxicity studies.

This program also Includes a series of laboratory-based studies concerned with developing In-

struments and methodology for the characterization of aerosols, studies on the basic properties of

aerosol fomatlon and behavior and the development of equipment and techniques for exposing experi-

nental animals to atmospheres of real or simulated airborne effluents associated with coal utiliza-

tion. Instruments and approaches developed are then applied to field sampling studies. These

studies also provide a better understanding of aerosol formation and the subsequent biological

behavior of aerosols following Inhalation by man.

%. major emphasis of the program 1s determining the potential toxicological effects of emissions

from coal utilization. When applicable, a multi-tiered approach Is being used. This consists of a

series of relatively rapid in vitro and in vivo screening tests for cytotoxicity or mutagenicity.

These are then followed by Inhalation studies to determine the retention and distribution of the

inhaled materials. A more limited number of materials are then selected for chronic Inhalation

studies which may extend for the life span of the animal to establish dose-response relationships

for laU-occurrIng diseases. With this approach It Is anticipated that the number of compounds on

which extensive toxicological testing is done can be reduced.
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U.S. Department of Energy

Pacific Northwest Laboratory Annual Report for 1979 to the

DOE Assistant Secretary for Environment, Part 5. Environmenta l

Assessment, Control, Health and Safety , PNL-3300, Part 5, by

W.J. Bair, et al.. Pacific Northwest Laboratories, Springfield,

Virginia, NTIS, 113 pages, February 1980.

Availability: Environmental Library

Purpose/Topic:
Air Useful

Health Not Relevant

Reviewer's Comments: (G.B.)

The annual report gives short synopses of current research
ongoing at Battel le Northwest. Part of their research includes
analyzing control technologies for gasification systems,
particularly for Koppers-Totzek , Texaco and Winkler.
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U.S. Department of Energy
Phase I : The Pipeline Gas Demonstration Plant. Annual
technicaT~~Proqress Report, July 1, 1977 - June 30, 1978 ,

FE-2542-12, by G.A. Sweany, Continental Oil Company,
Springfield, Virginia, NTIS, 222 pages, 1979.

Availability: University of Montana Library

Purpose/Topic:
Air Not Very Useful

Health Not Very Useful

Reviewer's Comments: (G.B.)

This preliminary technical report gives very little information
on associated environmental and health hazards for a commercial-
scale slagging Lurgi gasification plant (one or two tables).

Later reports (Phase II and III) should give more information
as would the environmental impact statements required for siting

this plant. Since the plant will be located in Illinois, the

coal used and predicted emissions may be significantly different
than a similar plant for Montana.
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U.S. Department of Energy
Phase I, The Pipeline-Gas Demonstration Plant Design and Evalua-
tioji of Commercial Plant (4 Volumes) by Continental Oil Company,
Springfield, VA. , NTIS, 1979.

Availability: Montana State University

Purpose/Topic:
Employment Estimates, by Skill Significant

Reviewer's Comments: (T.S.)
A 1977 contract between Continental and DOE requires the company

to construct and operate a demonstration 242 mmscfd high-Btu Lurgi
gasification plant, using high-sulfur bituminous coal. A major
task, the preparation of a preliminary design of a commercial-scale
plant, was completed in 1978.

VI. Executive Summary
V2. Process and Project Engineering Design
V3. Economic Analysis and Technical Assessment
V4. Environmental Assessment and Site Requirements.

V3. was used in this preliminary assessment.
As the Lurgi process is perhaps the most advanced gasification

process, the study's design and estimates are generally reliable.
However, the data is not specifically relevant to Montana because
of the types of coal to be used. Such factors as different heat-
ing values and sulfur contents would lead to changes for a similar
kind of plant for Montana.
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U.S. Department of Energy

Phase I: The Pipeline Gas Demonstration Plan t Design and

Evaluation of Commercial Plant, Volume Three. Part One:

Economic Analysis. Part Two: Technical Assessment ,

FE-2542-10, (Vol. 3), by Continental Oil Company, Springfield,

Virginia, NTIS, 173 pages, 1979.

Availability: University of Montana Library

Purpose/Topic:
Demonstration Plant Design Significant

Reviewer's Comments: (R.E.)

See previous abstract, which is in same series.

An economic analysis of the Slagging Lurgi is presented

(capital costs approximately $1.3xl09, first quarter 1978 dollar

price for gas estimated at $4.85 to $6.60 per million BTU).

The technical assessment is given in slightly more detail than

in the previous document. A risk analysis of each of the unit

processes concludes that the Gasification, Shift Conversion and

Methanation units are riskier than all other units because each

unit involves some scale-up problems.

The "zero discharge" solids disposal area has been assigned

a moderate to high risk factor. The authors state "This area

would be best proven by operating the Demonstration Plant with

a conventional waste water treatment system and having vendors

resolve the chemical fixation characteristics of the dissolved

solids in the waste water using actual plant streams."
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U.S. Department of Energy

Phase I: The Pipeline Gas Demonstration Plant. Annual

Technical Progress Report, July 1, 1977 - June 30, 1973 ,

FE-2542-12, by G.A, Sweany, Continental Oil Co., Springfield,

Virginia, NTIS, 222 pages, 1979.

Availability: University of Montana Library

Purpose/Topic:
Demonstration Plant Design Significant

Reviewer's Comnents :
(R.E.)

This progress report for the Slagging Lurgi Gasification

Demonstration is particularly useful because it should represent

the state-of-the-art for most of the unit processes (other than

the gasifier itself, v/hich is unlikely to be used here) for any

Lurgi unit placed in Montana.
Significant decisions include:

1) Although the demonstration plant will purchase electric

power, the commercial design calls for generation of

electricity on site.

2) Sulfur will be recovered by a Claus plant but the tail gas

will be incinerated in power boilers.

3) Power boilers will use the Wellman-Lord process to remove

SO 2 (in the Wellman-Lord process, SO2 is recovered; the SO 2
will be recycled to the Claus unit).

4) Most of the other unit processes are those used by Lurgi

plants elsewhere (e.g., Phenosolvon for phenols, Rectisol

for acid gases).

The next progress report should be more complete.

Several tables have been included in the appendix.

Abstract:

Co.''.tract No. E?-77-C-01-2542 betwean Continental Oil Company and

the U.S. Department of Energy requires Continental Oil, as Con-

tractor to design, construct, and operate a Demonstration Plant
capable of converting bituminous coal into pipeline quality
gas. Work under this contract started on July 1, 1977.

On January 6, 1978, DOE requested that v/ork on Task II be
deferred for the present, and work on Tasks III, IV, and V be

continued at a reduced rate. Work on Task VI which was stooped
in September, 1977, was not restarted. Work on the remaining
tasks', particularly Task I and Task IX, continued as planned.
Plans are being made to reprogram and restart the project on

October 1, 1973.
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Durir.a the reporting period, the design and evaluation of a Coo\-

nercial Coal Gasification Plant, using the British Gas/Lurgi
slagging gasifier technology, was completed. The Commercial
Plant is designed to produce 241.7 million standard cubic feet

of pioeline gas per day from Illinois No. 6 coal. The gas has

a heating value of 960 Btu/SCF. The capital cost of the
Ccmercial Plant is estimated to be $1.3 billion (first quarter,

1973 dollars) and the cost of gas ranges from $6.60 to $4.85
oer thousand standard cubic feet depending upon the assumptions
about financing, ta:ces, etc.

Thirteen slagging gasifier pilot plant runs were completed at

the Westfield Development Centre in Cardenden, Scotland, under

a technical support program. This program produced extensive
experience with the Operation of the gasifier on eastern coals.

Ohio No. 9 coal and Pittsburgh No. 8 coal were successfully
gasified. It is concluded that Pittsburgh No. 8 coal is some-

what easier to gasify than Ohio No. 9 coal, but both coals could
be handled in a Demonstration Plant gasifier designed on the
basis of the data from the Westfield technical support program.

A Demonstration Plant site of approximately 1,200 acres has been
evaluated, selected, and proposed to DOE for approval. Environ-
m.ental data collection has been proceeding over the entire year.

A plan to obtain permits and licenses was submitted to DOE. A
coal fines marketing study and a coal briquetting study were
prepared under Task XII as trade-off studies.
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U.S. Department of Energy

Proceedings of the 5th Underground Coal Conversion Symposium ,

Conference No. 790630, Washington, D.C., GPO, 449 pages.

May 1979.

Availability: University of Montana Library

Purpose/Topic:
Undergound Coal Gasification Significant

Reviewer's Comments: (R.E.)

This 449-page volume is on the "must" reading list if under-

ground gasification comes to Montana. Forty-one papers are

published, including four on "environmental studies." Two other

very significant titles ("Environmental Studies of LLL's Hoe

Creek II Underground Gasification Experiments" and "Department

of Energy Environmental Activities Related to Undergound Coal

Conversion") were not printed in the pre-print to the symposium,

but must be available. In all probability, there will be sixth,

seventh, etc., symposia in the future.

We have included four abstracts from this volume.

Abstract:

Sashihara, T.F., et al., "Low and Medium BTU Gasification - A

Chemical Industry Perspective"

A ehealcal Icduatry perspective of the uses and value of the gaseous products obtainable ftoa un-
Itrjtound conversion of coal is presented. Discussed briefly is its use as a syngas source for con—
Tcrslon to cheaical products. Also, its value as a boiler fuel opposite alternate fuel is analyzed.
It is concluded chat the nadiua Btu gas (MBC) derived when converting coal by oxygen injection can be
atuictlve for both feedstocks acd fuel use by the chemical processing industries. The usefulness of
ie low Btu gaa derived when injecting air is much more limited. Underground conversion of coal to MBC
aeries increased erphasis.

Hagen, A. A., et al .

,

"Implications of RCRA, SMCRA, And TSCA on

Underground Coal Gasification"

TMs paper presents an assessment of the Implications of current legislative and regulatory

ittloos associated with the Resource Conservation and Recovery Act (RCRA), Surface Mining Control and

Eetlaaatlon Act (SMCRA), and Toxic Substances Control Act (TSCA) upon underground coal gasification.

1C?A and TSCA regulations are not final; however, under the regulations as currently proposed, liquids

tod tars condensed from UCG product gaa scream will be classified hazardous wastes, requiring applica-

tion of prescribed waste disposal techniques. Options will Include use of Incinerators meeting

ipeclflc design and performance criteria, or storage and disposal chat must be documented through a

tahlfcst syacem for up to 20 years. TSCA preoanufacture notice of chemical substances may apply unless

provisions for exclusion are pursued by DOE.

SMCRA regulations are now final, and coal in situ processing Is to be regulated under the under-

jmnd mining pro'/lslons which will include submission of detailed mining and operation permit appllca-

tlras, and reclamation plans, with fees based on coal production rates.

I
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Mattox, C.F. and Humenick, M.J., "Organic Groundwater Contamin-

ants from UCG"

The purpose of this research Is to Identify and quantify the organic compounds that could

contanlnate groundwaters in the vicinity of In-sltu gasification of Texas lignite. Field samples

gpouadwater and above groud condensate and tar from twe sites in Texas were analyzed by gas

ehronatography-nass spectronetry (CC-MS) . The extent of groundwater contamination was found to be .

a strong function of the water solubility of the organics. Phenolic compounds such as phenol, indanol,

naphthol, and other alkyl derivatives comprised most of the organics In the bum cavity waters.

Polynuclear aromatic hydrocarbons (PSA) were present In very low concentrations consistent with their

solubilities. PN.A's of up to rive condensed rings. Including benzo[a]pyrene, were found in the ppb

levels. Based on limited sampling, water quality has appeared to Improve over a one year period

after gasification operations were completed at a field test site.

Edwariis, M.S., et al .

,

"Economics of Producing Gasoline from

Underground Coal Gasification Synthesis Gas"

A conceptual process design and cost estimate Is presented for a facility producing approximately

15,000 barrels per day of M-gasoltne via methanol from synthesis gas generated by underground 33.<;ifica-

tion of coal. The design was based on experimental data and mathematical predictions from the Laramie

Energy Technology Center on the linked vertical well UCG process. In-pLace subbituminous coal consump*

tlon is 23,000 tons/day. The capital investment was estimated to be $535 million (first quarter 1973).

M-gasoline product price was calculated as a function c£ financing approach, in-place coal cost, and

plant factor. AC a 70/30 debt/eguity ratio, 9 % debt interest rate, after-tax 15% return on equity,

S5/COQ In-place coal cost, $4/10* BCu propane by-product credit, and 90^ plant factor, the product

price of M-gasoline (including butane LPG) is about $0. 90/gal (plant gate). The sensitivity analyses

provided permit Che Interpretation of study results for widely different technical and economic

assunpcloas.
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U.S. Department of Energy

U.S. Department of Energy Environmental Control Symposium

Proceedings: Volume 1 of 3. Plenary Session and Fossil Fuels ,

DOE/EV-0046, Springfield, Virginia, NTIS, 642 pages. September

1979.

Availability: University of Montana Library and Environmental

Library

Purpose/Topic:
Environmental Controls Significant

Slagging Lurgi Significant

Reviewer's Comments: (R.E.)

This volume contains papers on Precombustion, Control of Fossil

Fuel Power Generation, Conventional and Fossil Fuel Power Generation-

Advanced Methods, which are of little interest to synfuels. However,

two sections on liquids and gasification (14 titles with 9 published

papers) contains pertinent papers. Four of the five missing papers

(on environmental control of liquefaction processes, hazardous

compounds from liquefaction, polycyclic aromatic hydrocarbons,

control technology for in-state work) should be obtained and read.

We have presented four abstracts of particularly pertinent

papers and note that the work at Grand Forks on the Slagging Lurgi

(contact R.C. Ellman) should prove useful to Montana if a Lurgi plant

is to be sited in this state. One table from the Grand Forks work is

included in the table. It indicates the large differences in organic

by-products obtained from two different lignites.

Abstract:

Parsons, et al., "Improved Water Management of Coal Conversion

Processes by Preliminary Absorption of Halides"

Quench water Is a principal wastewater from coal conversion processes

that employ wet cleaning of gasses. The origin of the water is moisture in

the coal and steam injected into the coal conversion reactor. Depending
upon coal composition the quench water contains chlorides, flourides, acmonla,

hydrogen sulfide and sulfur oxides. V/ith tar producing coal conversion tech-

nology the quench water also contains cyanides, thiocyanates, phenols and

various organics.

A two stage gas quenching process was proposed to absorb strong elec-

trolytes in a small flow first-stage quench so as to Improve the feasibility
of reuse of the larger volume second-stage quench. A study was made to com-

pare the technical and economic feasibility of two-stage quenching with
conventional single-stage quenching.

The study evaluated methodology for estimation of quench water charac-

teristics and engineered a concept for accomplishment of the two-stage quench.

The results indicated that strong electrolytes could be absorbed from the

gasses to a high degree in a first-stage quench with a blowdown of from b

to 10 percent of the total condensate. The blowdown would be purged to

waste disposal. The second-stage quench would collect 90-95 percent of the

condensate containing a low content of strong electrolytes. The condensate
containing weak, electrolytes and organics would be treated by steam stripping

and bloxldatlon prior to reuse as process water. Alternative disposal con-

cepts were evaluated for two sites using representative Eastern and Western
coals.
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Klein, et al., "Abstracts of Papers in Session 12 Wastewater

Treatment for Coal Conversion Plants"

Data on the treatment of aqueous coal conversion waste are needed to

ensure that iTater supply and quality are not adversely affected by the

developing coal conversion Industry. This work Is not Intended to develop

new wastewater treatment processes, but to provide useful and timely In-

formation on the application of known control technologies to coal conver-

sion wastewaters.

Samples of llgnitic coal and steam-plant fly ash have been tested for

their ability to remove polyaromatic hydrocarbons (PAHs) and refractory

phenolics from aqueous streams. Removal of up to 99% of the organics was

obtained with solid loadings as high as 15 mg/g. In experiments with a

tapered fluldized-bed bioreactor, phenol reductions of 'V 99.9% were achieved

at phenol degradation rates of 7 to 10 kg per day per m’ of reactor volume.

Ozonation • tests have shown that, with biologically treated wastewater, 99%

of the residual phenol and 22 to 97% of the refractory PAHs, along with cost

of the associated colors and odors, can be degraded using ozone dosages of

0.01 to 0.14 kg per thousand liters. Experiments using wet oxidation for the

destruction of both soluble and absorbed organics have been initiated.

(Research sponsored by the Division of Environmental Control Technology, U.S.
Department of Energy under contract W-7405-eng-26 with the Union Carbide
Corporation.)
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U.S. Department of Energy
Regional Issue Identification and Assessment (RIIA), An

Environmental Evaluation of the EIA, Mid-Mid Scenario for

Federal Region S , LA-8098-MS, by D.W. Morris, Los Alamos
Scientific Laboratory, Washington, D.C., GPO, 103 pages, 1979.

Availability: Environmental Library

Purpose/Topic:
Air Useful
Health Useful

Reviewer's Comments: (G.B.)

This report addresses general air, socio-economic, health,
water and solid waste problems associated with synthetic fuels

on regional and state levels. The information is useful for
comparing general site-specific impacts between different areas
within the region and for identifying institutional and regulatory
barriers. It is not all that useful for identifying specific
technology-oriented impacts of synfuels.
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U.S. Department of Energy
Regional Profile Energy Impacted Communities, Region VIII ,

DOE/TIC- 10001, Springfield, Virginia, NTIS, 426 pages,
March 1979.

Availability: Environmental Library

Purpose/Topic:
Impact Overview Useful

Reviewer's Comments: -(K.E.)

This report addresses a wide array of data critical in an

analysis of current and potential socio-economic impacts on

the states (Colorado, Montana, North Dakota, South Dakota, Utah

and Wyoming) and local communities identified in the report.

This 1979 publication (an earlier 1977 version has been reviewed/

abstracted) has data on 325 communities, 73 of which are in

Montana. The information was made available to the study by

state and local governments. Data are set forth under the

categories of: population; administration; finance; housing;

health and safety; human services; education; and water and

sewer. An executive summary and state summaries are included,

as well as the tabulated data.

The study operated under similar assumptions and with same

limitations of the 1977 study. So, please refer to review of

that document.
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U.S. Department of Energy
A Review of C-MU Contributions to DOE-FE's Coal Gasification

Environmental Assessment Program, Seventh Quarterly Report ,

FE-2496-38 by M.H. Massey, Carnegie-Mellon University, Spring-

field, Virginia, NTIS, 45 pgs., July, 1978.

Availability: Environmental Library

Purpose/Topic:
Air Marginally Useful

Health Marginally Useful

Reviewer's Comments: (G.B.)

(See also later and more comprehensive report on C-MU

contributions, December 1978 Annual Report.)

This report briefly summarizes activities of C-MU's

environmental assessment program on many gasifiers. No data

are presented.

Abstract:

In its role of providing assistance, coordination, and evaluation,

C-MU has performed four basic tasks since the formal initiation of the DOE

Coal Gasification Environmental Assessment Program in July 1976:

(1) Strategic development of an effluent data base

(2) Analysis of process-related environmental engi-
neering problems

(3) Coordination of industrial hygiene sampling and
analysis efforts at the DOE pilot plants

(A) Environmental assessment support activities.

To date, activities on these tasks ha'"* encompassed work with five high-BTU

pilot plants (Bi-Gas in Homer City, Pa.; CO^-Acceptor in Rapid City, S.D.;

the fixed-bed slagging gasifier in Grand Forks, N.D.
; Hygas in Chicago, II.;

Synthane in Bruceton, Pa.), two low-BTU plants (Glen Gery Brick Co. in York,

Pa.; the Combustion Engineering gasifier in Windsor, Ct.), and two national

laboratories (Argonne National Labs in Chicago, II.; Oak Ridge National Labs

in Oak Ridge, Tn.). What follows is a brief but comprehensive review of C-IOJ

activities and accomplishments within and across these organizations with

respect to each of these four tasks. Included are references to all reports

and publications generated during the course of the work. A complete listing

of these references is presented in Section V of this report.
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U.S. Department of Energy
"Site Selection and Characterization for an Underground Coal

Gasification Process" in 49th Annual International SEG Meeting ,

SAND-79-1022C, by L.C. Bartel, Sandia Labs., Springfield, Vir-

ginia, NTIS, 12 pgs., 1979.

Availability: DNRC

Reviewer's Comments:
Not received for comment.

Abstract:
OCULOUtC *NU MVOMOCtULOGIC FCATUMtS iNFLOtNLC 7MC SUCCtbL OF THE UNO t K G>rfUI)NO COAL OA L I f I C A 1 i ON COCG)
Process, ir OLJ*iHAbLL to tml ulc mwuccsg at smls having optimal conoithing. ok at llast tml
silk OcTAlULO to TAKL ADVANTAGtr OF GlULU^IC ANO HYOKUuLUc.OG 1 C FLATUf<CG« A SITL GLLbCllON AND
CHANACItNl 2A I I ON PMOOMAM IS 1 AN 1 No MLACL IN TriL STATc OF mASNINGION ANO CLCMLNTS OF IhIS MKuGkAM AKC
OUTLlNLO IN IHJS PAHtk. THL SLLLCTIUN ANO CHA M AC T t K 1 Z A T 1 ON STUOILS FOK A COMMUKClAL OLG HKULLSS r4r.Sl> 10
B£ CCONUMICAL WHICH PUCCLUOCS THt tXTtNSIVC USC OF HURLMOLE SURVLYS. THK PMOGWAM UUTLIMLO HtLPS 10
kSTAOLlSH cKin.HiA I or« thl use or less laplmvivl sokfacl tcchniouls In up Iniiial sirt .hlectiun Arjo
CHAHACILkIZMI UN PHASES FU«* A CUMMhPClAL f»KuCKGS ANU TU ESTAHLISH AOtOUAlt. CHAk AC I L»* I Z A t I ON PWOCtOUKtS
WHICH WtUUlHL A MINIMUM NUMlSLP UF UUKLHUcLS. LXAr4PLtS WlLC UL GIVLN UF INI OWMATlUN LUUAINlU FKuM
SURFACE OtUPMYSICAL ItCHNIUUtS tMPLUYLU Af TML HANNA IV SITE AND THL GULF Silt WeST UF KAWlINS. WY , ANO
£aAKPL£S will also BC GIVEN OF INFU»NAT1UN THAT CAN BE 0H1AIN&0 FROM WELL LOGS*
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U.S. Department of Energy
Socioeconomic Impact Assessment: A Methodology Applied to Syn-

thetic Fuels by Murphy & Williams Consultants , Springfield,

VA. , NTIS, 79 pgs., April 1978.

Availability: Montana State University

Purpose/Topic:
Employment Estimates Useful

Population Impacts Useful

Reviewer's Comments: (T.S.)

This is a major supporting document for ERDA's 1977 environ-

mental impact statement of a synfuel commercialization program

(cited here as ERDA, 1977). It describes the detailed method-

ology used in the ERDA study, and highlights the findings. It

uses illustrative sites for various geographic locations and com-

munity types (including gasification in Custer Co., and liquefac-

tion in Powder River Co.).

Generally more applicable to the operations phase. It is also

important to note that the projections are of gross impacts, with

no consideration given to local conditions (for eg., it is assumed

that all project jobs will go to non-locals). Thus, it tends to

overstate the scale of economic impacts.
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U.S. Department of Energy
Solvent Refined Coal-- 1 1 Demonstration Project, Fort Martin,

Monongalia County, West Virginia, Draft Environmental Impact

Statement, D0E/EIS-0069-D, Washington, D.C., DOE, u.p.. May

1980.

Availability: Environmental Library

Purpose/Topic:

Reviewer's Comments: (R.E.)

We have reviewed only small sections of this EIS, looking

particularly for the degree of sulfur control planned for the

process and for the kinds of mitigation of environmental impacts.

We have also looked briefly at the section on "Economic, Social,

and Cultural Impacts."

1) The SRC-II Process has been declared to be a petroleum

refinery by EPA and must meet new source performance

standards for such a refinery.

2) Sulfur control will be through a double Claus unit,

followed by a Shell SUPER-SCOT Unit. Emissions under
normal operating conditions will be 790 tons/year of SO 2 .

3) There are clearly better systems available. The EIS notes

that the Beavon-Stretford system would emit 126-253 tons/yr

and that other systems could emit less than 126 tons/yr.

790 tons/yr will meet the NSPS of 250 ppmv and is a decrease

from that planned in the phase 0 conceptual design where

500 ppmv was anticipated. Note that this is a 6000 tons/day

plant and that a commercial plant will be five times as big.

Presumably sulfur dioxide emissions will increase five fold,

too.

4) SO2 emissions during upsets and emergencies could reach

16 tons for a two-hour period.

5) They will apparently produce their needed hydrogen by

gasifying the carbon containing mineral residue slurry from

the process.

6) The demonstration plant is designed to produce no liquid

waste discharge.

7) This is a rather peculiar EIS. Because the proposed design

is still under evaluation by DOE, almost every process
description is "hedged." All language is conditional. Any

comment feels like a shot at the proverbial moving target.

Clearly, the EIS was written to meet a legal obligation.

8) Some of the plant is built on a flood plain.

9) The social impact section is brief (8 pages) and quantitative.
All impacts are seen as either favorable or manageable.

Technology Demonstration - EIS

Air
Health

Useful

Useful
Useful



156 (Continued)

Reviewer's Comments: (G.B.)

This EIS contains some fairly useful and specific information

on air quality and health concerns. However, because final

engineering designs are not available, many predictions may be

inaccurate or simply unavailable.

The most significant health hazards are those associated

with exposure of workers (maintenance workers, especially) to

toxic SRC products and/or by-products either from accidental

explosions, spills, etc., or from constant fugitive leaks.

Worst cases for worker (and public) exposures would be during

emergency upset conditions where huge quantities of gases or

oils may be leaked or incompletely combusted in the emergency care

system. Approximately 90 tons (max) of fugitive gas emission and

200 tons of TSP are expected per year under normal operating

conditions. Emissions during emergencies may be one or two orders

of magnitude greater if based on those predicted SO2 emissions

during upset conditions.
I do not think the EIS addresses the emergency situation well

at all

.

Abstract:

The organization of this Draft Environmental Impact Statement is suggested by the CEQ

regulations. Section 1 documents the purpose of the proposed demonstration plant, the need

for it, and its current status. Section 2 describes the proposed action and alternatives to

it, focusing on possible plant designs, sites, and timing for the project. It also

summarizes the impacts of the project on the environment and compares these impacts at each

of the alternative sites. Section 3 details the critical features of the potentially

affected environment at each of the alternative sites. Section 4 analyzes the environmental

consequences of the proposed action and alternatives to it during both the construction and

operations phases of the project and identifies potentially significant issues that could

arise during decommissioning or expansion to commercial scale. Section 5 presents the names

and professional qualifications of the persons responsible for preparing the Draft

Environmental Impact Statement.
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U.S. Department of Energy

SRC-I Coal Refinery. Task 7. Environmental Analysis , ORO-

3054-T7, by Southern Co. Services, Inc., Springfield, Virginia,

NTIS, 353 pgs., July 31, 1979.

Availability: DNRC

Reviewer's Comments:
Not received for comment.

Abstract:

lAbK SCVL.N “ k NVl hUNMLNT AL ANALYSIS. CONTAlNli A l> I bCUbS I liN OF ALL THK L N V I MfiNMC N T AL IGSUtS »4tLATCU fO
IML CUNSrMUCIIUN ANLi UPLHAriUN OF INC 6e000 IPO l»L MUN S rii A T |l IN PLANI, TMt SWL-I PMtKLSb HILL
OtNlNAIL A NONi.lL H Of A | cHlbblUNb INCLOUINC* l.Ol.f UU I> AN T 1 C.Ol. A 1 1 , H VOKUC A M ( «l JNb AMI> NLOULLO
bOL» OM CONf>UUNl),«» f Mr. MAJuM |Mi»ALl UN 1 HL INVINuNMlNI I*. I.KI'LLII.M I »J III LAil!*LO riV l.UI.ruK DIOXIOl ANO
flYONOL AltliUN IH IM. LiiLFUN OUlKlUL I.MIS.SlUN.. MAVL MLl.N UNCAfLY NIOIKIIi MY U 1 t L I / I Nu III.. LLLANFOLL
LAL UI.NLHAILO MY Hit b»lL-l f*LANl At, A f UL L tiOMNCLe MY l/i«UL AN | M)N I. M | *. *.. | UN- , MAVI Ml-Lfl ..NtAILY kCOOLLO IIY
LMf'LUYINO CONINOL llLMN|UULb« « A f. 1 1. M A T L H LlNlWAll.l) IN MVLNAL A^L At> Of HH. bKC-l PLANT WILL fit
COLLLL1LO ANO iNkAliO |»Y A INLAlMCNT tALlLllT LOv.Allt) UN I ML PLANI bllL. SOLID WASH O' Nt NA ILO HY H*.
SNL>t PNULLSS WILL ML MANULLU AS tULLUWl,: I NL U I M 1 Ne H AL ASM Mr. b 1 DDL WILL Lit. SIUNlD i >N -M H. IN
AcCOMOANLt WllM lltSI LNL.IN 1 LHIN0 PNALMCL: r*A/ANOuoO WASlLS WILL Ml: UluIMjSLif Or IN A IMNNIIILD StCUMfc
LANDFILL LOCAIlI) UN-SI II; ANO NIJN-MA / AMUMUS WASTL wILL DL »%I.CVCLLL) IU TMc PN0LL*..S t UN MI.IIMAIL
ULOMAUAllON. LUMPL|ANt.L W|lH APf'LlLADLt L N V 1 N MNML N T AL MroULAllONS INKLUt.NCtS IHL OLMt.N Ot I ML PLANIe
1U iNSUMt IMAI I ML »'i.ANI W I LL UL IN LilMMOlANLLe ALL DiHLCiLY APPLICAIIIL N I. t.U L A f I UN S .« I M LUMMINlU W|IH
IML HUSI SlNINi4.NI NLoULAIIUNS WMILM CUULU ML Dl.lLNHlNLU F UM SIMILAN lALlLlllLS A.nD Lt.lPLlLO lU IA<UVlL>L
A St.T UF LI rtULNT OUIULLINIS* UPILUIL LUMfLlANLL ItLIINIOUl.S AML U I SLM. .1 U IN IHJ-, AN
LNV IHUNML Nl AL ANALYSIS IS DLlNi, LAMM|LU«UUI lU PMUWlUL IHL IIA'.,1S f MU Ml* 1 . MAN A I 1 UN L'f AN I NV | KUNHLNr AL
IMPACt SIATtMLNfe
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U.S. Department of Energy

Synopsis of C-MU Technical Contributions to the DOE Coal

Gasification Environmental Assessment Program. Second Annual

Report for July 1977 - July 1978 , FE-2496-39, by M.J. Massey,

et al., Carnegie-Mellon University, Springfield, Virginia,

NTIS, 240 pages, December 1978.

Availability: University of Montana Library

Purpose/Topic:
Air Useful

Health Useful

Reviewer's Comments: (G.B.)

This synopsis describes C-MU's comprehensive environmental
monitoring program on many gasification plants (Bi-gas, Hygas,

C02“Acceptor, Slagging Fixed bed gasifier, Wellman-Galusha)

.

Some results are presented—primarily on those technologies

other than Hygas. Bibliography is useful for Hygas although

slightly outdated. (Most Hygas information was published 1977-

1978.)

Abstract:

Carnegie-Mellon University, in its role as assistance, coordina-

tion and evaluation contractor for the DOE-FE environmental assessment pro-

gram has performed four basic tasks:

(1) Strategic development of an effluent data base

(2) Analysis of process-related environmental engineering
problems

<S) Coordination of industrial hygiene sampling and analysis
efforts

(4) Environmental assessment support activities

lo date, task activities have encompassed work with five high-BTU and two

low-BTU pilot plants. High BTU plants efforts include: Hygas in Chicago,

Illinois, Bi-Gas in Homer City, PA., CO^-Acceptor in Rapid City, SD., the

•lagging fixed bed gasifier in Grand Forks, ND., and Synthane in Bruceton,

tk, Low-BTU plant efforts are the Glen Gery Brick Company in York, PA. and

the ConJjustion Engineering gasifier in Windsor, CT. Activities have also

Involved relationships with two national laboratories — Argonne National Labs

In Chicago, Illinois and Oak Ridge National Labs in Oak Ridge, TN.



158 (Continued)

Tho following section is an executive summary of the comprehensive

technical review of activities. The comprehensive technical review examines

Individual task activities and presents significant findings and conclusions.

Detailed reports of Individual work efforts are referenced specifically to

allow in depth examination of the work Involved. The final section Is a

complete reference of C-MU contract reports and publications and a reference

of other publications pertaining to the assessment program.
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U.S. Department of Energy, Office of Technology Impacts
Synthetic Fuels and the Environment: An Environmental and
Regulatory Impacts Analysis, Review Draft , Washington. D.C. ,

DOE, u.p., January 7, 1980.

Availability: Environmental Library

Purpose/Topic:
Air
Heal th

Useful
Not Relevant

Reviewer's Comments: (G.B.)
This long policy document emphasizes the major current reg-

ulatory and environmental constraints which can and must be
overcome before "development" of our synfuel development program.
Most of the environmental information is general. However, a
fairly detailed attempt is made to justify synfuel s complexes
in spite of potential air quality degradation. Several air
modeling analyses (using CRSTER and VALLEY models) on liquefaction
technologies (Exxon Donor and Fi scher-Tropsch) generally showed
little or no siting constraints in fl at-terrained Class II attain-
ment areas; however, potentially greater constraints appeared for
Class I areas, rough terrain sites in Class II, and in nonattain-
ment areas. The appendices to this report contain some relevant
input and output data on ambient air modeling.
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U.S. Department of Energy

The Utilization of Coal Conversion Process By-Products, Final

Report, June 28, 1974 - September 27, 1977 , by I.J. Solomon,

et al., FE-1724-33, Springfield, Virginia, NTIS, 144 pages +

appendices, January 1978.

Availability: Environmental Library

Purpose/Topic:

Reviewer's Comments: (R.E.)

See abstract. The only things to add are that the by-products

investigated came from HYGAS, SRC, Synthane and COED (none of

which is particularly relevant to Montana) and that it seems

unlikely that such by products will ever be used for anything

but fuel or feedstock for gasifiers.

Reviewer's Comments: (C.K.)

In order to increase the efficiency of coal conversion processes

(CCP), a number of methods are discussed to render useful products

from the char and heavy tar residues associated with CCP. The

authors suggest that the synthesis of thermosetting polyester

resins is a feasible outlet for such wastes.

Reviewer's Comments: (N.Z.)

Chemical products that could be derived from coal conversion

by-products viere identified as follows: 1) benzene carboxylic

acids, 2) terephthalic acid, 3) detergent ingredients, 4) hydrogen,

5) benzenes, toluenes and xylenes. The report concludes with an

economic analysis showing the combined production of terephthalic

acid and detergent builders is probably most economical. In

addition, five alternate process flowsheets were developed for

conversion of the by-products to these chemicals. The detail of

this report would be useful to anyone incorporating by-product

recovery in a plant design.

Abstract:

The work described in this report was aimed at determining
the feasibility of converting coal conversion process (CCP)
by-products, i.e., chars and heavy tars, to one or more
commercially useful materials. Initially the oxidation of
the by-products was studied. It yielded a complex mixture
of organic acids. In the case of the chars the acid mixture
•obtained in the aqueous alkaline oxygen oxidation was composed
mainly of benzene carboxylic acids (807.) and smaller amovmts
of aliphatic carboxylic acids. The utilization of the acid
mixture was subsequently studied, and a flow sheet of the
processes envisioned is presented in Figure 1. One chemical
process investigated was designed to convert the oxidation
mixture to terephthalic acid by means of a modified Henkel

By-Products
Solid Waste
Useful By-Products from Coal

Not Relevant
Useful

Conversion Processes Significant
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reaction. Terephthalic acid is a valuable large tonnage
chemical feedstock used in many industrial processes. The
product yields for the process were low, the maximum yield
of terephthalic acid being 107. by weight. A preliminary
economic analysis showed that the process could be economically
feasible if the yields were increased.

The higher benzene carboxylic acids (BCA's), benzene tetra-
carboxylic, benzene pentacarboxylic and benzene hexacarboxylic
acids have been shown to be prime candidates to replace
phosphates in detergent formulations. A separation scheme
was developed for isolating the higher BCA's from the lower
acids using a pH fractionation. The possibility of using
this mixture of higher BCA's as builders in detergent formula-
tions was examined.

During the final phase of the program, the feasibility
of synthesizing low cost, thermosetting polymers from the
carboxylic acid mixture obtained in the oxidation of the coal
conversion process chars was investigated. The synthesis of
.polyester resins was found to offer considerable promise.
This application allows the utilization of the carboxylic
acid mixture as a whole with no need for separation of specific
components or fractions. Several polyester compositions
were prepared by condensation of the carboxylic acid mixture
with various glycols and subsequently evaluated as molding
materials. Among the various glycols investigated, tetraethylene
glycol "bottoms", a by-product of the synthesis of ethylene
glycol, was found to be a useful, low cost co-reactant for
polyesterification. Polymerization reactions were conducted
under conditions leading to the formation of fusible, partially
polymerized resins, which were subsequently cross-linked
with epoxide-functional curing agents in the presence of
«mine catalysts. Plastic sheets and glass reinforced composite
• tructures were fabricated and tested,. Encouraging
results have been obtained which demonstrate the feasibility
of manufacturing commercially useful polymers by using CCP
oy-products as raw materials.
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U.S. Department of Energy
_ m 4. n

"Wastewater Treatment Technology for Coal Conversion Plants,

by J.A. Klein, et al . , in Environmental Control Symposium

(Was hington, D.C.) ,
DOE/EV-0046 (Volume 1), Springfield,

Virginia, NTIS, pgs. 376-392, November 28, 1978.

Availability; Abstract only

Purpose/Topic:
Wastewater Treatment Useful

Fly Ash Reuse Useful

Reviewer's Comments: (N.Z.)

The report describes an interesting use of fly ash in its

ability to remove polyaromatic hydrocarbons (PAHs) and refractory

phenol ics from aqueous streams.

Abstracts:
Data on the treatment of aqueous coal conversion waste are needed

to ensure that water supply and quality are not adversely affected

by the developing coal conversion industry. This work is not in-

tended to develop new wastewater treatment processes, but to pro-

vide useful and timely information on the application of known con-

trol technologies to coal conversion wastewaters. Samples of lig-

nitic coal and steam-plant fly ash have been tested for their abil-

ity to remove polyaromatic hydrocarbons (PAHS) and refactory phe-

nol ics from aqueous streams; removal of up to 99% of the organics

was obtained with solid loadings as high as 15 mg/g. Ozonation

tests have shown that, with biologically treated wastewater, 99%

of the residual phenol and 22 to 79% of the refractory PAHs, along

with most of the associated colors and odors, can be degraded using

ozone dosages of 0.01 to 9.14 Kg per thousand liters.

Experiments using wet oxidation for the destruction of both sol-

uble and adsorbed organics have been initiated.
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U.S. Department of Energy
Water Related Environmental Effects in Fuel Conversion,
Vol . I , FE-2445-1, by H. Gold and D.J. Goldstein, Washington,

D.C., GPO, 231 pages, 1979.

Availability: Environmental Library

Purpose/Topic:
Site-specific Water Requirements
Site-specific Water Availability
Water Pollution
Water Treatment

Signi ficant
Significant
Useful
Useful

Reviewer's Comments: (N.Z.)
Volume I is particularly useful, especially for its pro-

jections of water requirements and availability and methods of

wastewater treatment. Volume II is of little use to anyone
unless they are developing a detailed design for a synthetic
fuel plant's water system.

This report details water requirements and availability for
a number of sites in Montana; included are projections of total

water requirements during the next 20 years for a variety of

scenarios. Much of the general information in this report is

included in Water in Synthetic Fuel Production: The Technology
and Alternatives by Probstein and Gold.

Abstracts

:

The report gives results of an examination of water-related
effects that can be expected from siting conversion plants in the

major U.S. coal and oil shale bearing regions. Ninety plant-site
combinations were studied: 48 in the Central and Eastern U.S.

and 42 in the Western. Synthetic fuel technologies examined in-

clude: coal gasification to convert coal to pipeline gas; coal

liquefaction to convert coal to low sulfur fuel oil; coal refin-

ing to produce a de-ashed, low-sulfur solvent refined (clean)

coal; and oil shale retorting to produce synthetic crude. Results

presented include the range of v/ater requirements, conditions for

narrowing the range and optimizing the use of water, ranges of

residual solid wastes, and cost and energy requirements for waste-

water treatment. A comparison of water requirements with those of

two recently published studies shows widely varying estimates and

emphasizes the need for both site- and design-specific calcula-
tions. A review of various combinations of cooling requirements
indicates a factor of 4 difference in water consumption across all

processes studied. Where water costs <25(t/1000 gal., a high de-

gree of wet cooling appears best. If >$1.50/1000 gal., a minimum
of wet cooling should be considered. Between these, a more bal-

anced mix needs to be reviewed. All water requirements of this

study are based on complete water re-use; i.e., no direct water
discharge to streams or rivers.
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U.S. Department of Energy
Water Related Environmental Effects in Fuel Conversion,
Vol . II, Appendix , FE-2445-1, by H. Gold and D.J. Goldstein,

Washington, D.C., GPO, 652 pages, 1979.

Availability: Environmental Library

Purpose/Topic:
Water Not Very Useful

Reviewer's Comments: (N.Z.)

Volume II is of little use to anyone unless they are developing

a detailed design for a synthetic fuel plant's water system. See

Volume I commentary for additional information.
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U.S. Department of Energy, et al.. Federal Interagency
Committee on the Health and Environmental Effects of Energy
Technologies
Background Material for the Workshop on Health and Environmenta l

Effects of Coal Gasification and Liquefaction Technologies,
M78-58, by J. Antizzo, MITRE Corporation, McLean, Virginia,
MITRE Corporation, 265 pages, 1978.

Availability: Environmental Library

Purpose/Topic:
Air Significant
Health Not That Useful

Reviewer's Comments: (G.B.)

This is an excellent resource document for understanding
general air pollution problems and potential health effects

related to both gasification and liquefaction (also in situ).

Although problem areas are identified in a general matter,

they are often illustrated with examples from specific technologies.

Abstracts

:

The purpose of this document is to provide background material

for participants in the Interagency Workshop on the Health and

Environmental Effects of Coal Gasification and Liquefaction

technologies. The workshop is jointly sponsored by the Department of

Energy, the Department of Health, Education and Welfare and the

Environmental Protection Agency. The document is an edited

compilation of information designed to provide a broad view of three

lajor coal conversion technologies: coal liquefaction, coal

gasification, and in situ gasification.

The document is organized to provide several different cuts of

information, depending upon the needs of individual users. It con-

sists of five major sections and four Appendices containing supporting

naterial.

The introduction provides a brief overview of the need for coal

conversion technology, and a short description of coal resources

available for conversion. The primary purpose of the discussion of

coal resources is to make the reader aware of the great variations in

chemical and physical properties of coal and subsequent variations in

environmental implications.

Section 2 provides brief, generic descriptions of the three tech-

nologies, including technology classifications and status, process

chemistry, and process sequences. Specific process options which are

considered likely candidates for emphasis and commercialization are

indicated.
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Section 3, Source Characterization, provides an overview of

potential sources of pollutant streams, and the general classes of

pollutants which may be present in those streams. The section also

discusses the various perspectives from which source characterization

may be accomplished, and the general problems associated with compar-

ability of results. Finally, section 3 presents the state of knowl-

edge of source characterization for the three technologies. More

detailed descriptions of process steps which may be used in the three

technologies are presented in Appendix A. The Appendix also identi-

fies potential waste streams associated with each process step, possi-

ble constituents of the streams, and a brief discussion of the most

salient environmental aspects. Appendix B provides more detailed

process descriptions, flow diagrams and development schedules for

Specific process options, e.g.. Solvent Refined Coal, Hygas, Bi-gas.

Section 4, Potential Pollutants, is a discussion of the pollu-

tants which may be associated with coal conversion technologies. The

pollutants are discussed in seven categories: air, water, solids,

organics, trace elements, products and by-products, and transients.

Qualitative and quantitative data are presented in Section 4 and

in Appendix C to provide an indication of the species and concentra-

tions which have been found in various studies. But again the reader

is cautioned that the data may not be truly representative or scalable

to commercial facilities; considerable source characterization work

remains to be done.

Appendix D is a cursory description of legislation which may

affect efforts to develop and commercialize coal conversion tech-

nologies.

Section 5 presents a discussion of potential health and environ-

mental problems of the technologies. The purpose of this section is

to provide a "strawman" set of potential problpms for each of the five

panels of the workshop.- A significant activity for each panel at the

workshop will be the identification and prioritization of potential

health and environmental problems, for the entire energy cycle, of

each technology. The "strawman" problems presented here are to be

considered only a starting point and are offered to panelists for

augmentation and modification.
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U.S. Department of Energy, et al.. Federal Interagency

Committee on the Health and Environmental Effects of Energy

Technologies
Health and Environmental Effects of Coal Gasification and

Liquefaction Technologies, A Workshop Summary and Panel Reports ,

DOE/HEW/EPA-03, by R. Brown and A, Witter, editors, MITRE
Corporation, McLean, Virginia, MITRE Corporation, 358 pages +

append. , May 1979.

Availability: Environmental Library

Purpose/Topic:
Health
Air
Solid Wastes

Reviewer's Comments: (G.B.)

This excellent document reviews both the major environmental

and health problems associated with synthetic fuels and the

research needs to solve or mitigate these problems. The report

is organized around six panel reports, which detail each specific
environmental /health problem area and associated research needs.

Names of panel members are given and would be useful contacts.

The information in this document is an excellent jumping-off point

for understanding the basic environmental /health problems of

synthetic fuels development.

Reviewer's Comments: (C.K.)

Discusses what factors are important in determining what the

environmental impact of solid waste disposal will be and what

type of research is needed to aid in such determinations.

Disposal techniques are discussed with comments on their
potential impacts. Leaching from land or mine fill sites

identified as major problem. Authors point out that almost

nothing is known about biological effects of low levels of

exotic organics found in process wastes.

Significant
Si gni fi cant
Significant

Abstracts

:

j-1^ <Umtc 200 worn) — .

.

I
rois report responds to President Carter's directive to identify health .and environmental!
problems associated with advanced energy technologies. The report contains a presentatiot;

of the highllgh-.s of the issues and the detailed Information requirementf. _:-.ntified by

:panels of a workshop held in Leesburg, Virginia in August 1978 to address the health and 1

environmental effects of coal gasification and liquefaction technologies.
|

The purposes of the workshop were to; 1) assemble multidisciplines of bioLiedical and '•

environmental scientists to address current developments in these technologies
, Z) review

end identify specific health and environmental Issues and problems associated with their
development and commercialicatibn, and 3) consider research strategies required to address

i
them and to identify requisite information needs for resolving uncertainties of assessing
the relevant impacts of coal gasification and liquefaction technologies.

The six panels of the workshop were: occupational and public health and safety; air
quality; water quality, water quantity, and aquatic ecology; terrestrial effects; ambient
measurement and monitoring; and source characterization. Panel reports containing
specific information on environmental and health effects, information requirements, and

detailed research statements are included in this report.
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U.S. Department of Energy, et a1., Federal Interagency Committee

on the Health and Environmental Effects of Energy Technologies

Health and Environmental Effects of Coal Technologies: Background

Information on Processes and Pollutants , DOE/HEW/EPA-04, by R.

Brown, editor, MITRE Corporation, McLean, Virginia, MITRE

Corporation, 509 pages, August 1979.

Availability: Environmental Library

Purpose/Topic:
Air Useful

Health Useful

Reviewer's Comments: (G.B.)

This document describes environmental problems (air emissions,

water effluents and physical disturbances) associated with

several coal-related activities. These include: a) chemical

coal cleaning, b) fluidized bed combustion, c) coal-oil mixtures

and d) in situ gasification. It is one of only a few reports

that looks at coal cleaning or coal -oil mixtures.

Abstracts

:

This report provides technology descriptions and characterization

of air emissions, water effluents, and physical disturbances associated

with coal-based technologies. The material was prepared as background

Inforraatlon for use by the working groups for conventional and advanced

coal technologies.

The coal-based technologies addressed in this document are

conventional coal, chemical coal cleaning, fluidized bed combustion,

magnetohydrodynaraics ,
coal-oil mixtures, cocombustion with municipal

solid waste, and in situ coal gasification. Because the subject

of underground coal conversion is being reevaluated, it has been

Included within this compilation of background information. Background

information on other technologies associated with coal gasification and

liquefaction, as well as related information on health and environmental

problems and research needs, may be found in documents previously released

by the Committee and listed within the appendix. Although every effort

has been made to provide up-to-date information on technology descriptions

and source characterization in these documents, including an extensive

review by scientists involved in technology development, the reader is

cautioned that such information rapidly becomes dated as these technologies

are refined.
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U.S. Department of Energy, Nuclear Regulatory Commission
Socioeconomic Impacts of Nuclear Power Plants: A Paired

Comparison of Operating Facilities , by M.A. Shields, J.T.

Cowan, D.J. Bjornstad, Oak Ridge National Laboratory,
Springfield, Virginia, NTIS, 176 pages, July 1979.

Availability: R. Gold

Purpose/Topic:
Impact Overview Significant

Reviewer's Comments: (K.E.)

The study examines a comprehensive, although not exhaustive,
range of socioeconomic impacts. A section details its analytical
framework of social impact assessment, and the case study of the

two plants follows the framework in its comparative, empirical
analysis of impacts. The framework outlines an approach that

involves a systematic element (host community interacting with
project-related inputs causing social impact) and a comparative
element (its application to the analysis of several types of

impact situations). Four sets of variables are defined: 1)

project-related inputs (human resources, revenues, facility
characteristics); 2) community system (sociodemographic struc-
ture, services, economy, normative system, political system);

3) impacts (structural and functional); and 4) exogenous impacts.

The role of the case study as a general methodology for SIA
is evaluated, along with problems encountered with the research
design of reconstruction of impacts. In reconstructing relation-
ships between the nuclear plants and changes in host areas,
internal and external validity* problems are noted. Some "post-

licensing" study, and studies of rural industries and western
"boom towns" are included-- to address the problem of external
validity. That is, the use of a comparative framework connects
findings to empirical research and broadens considerations of

community and regional change.
Data gathered in the case study were both qualitative and

quantitative. Statistics obtained were concerning population
estimates, marriages and divorces, housing, health care, crime,

and employment. Unstructured interviews were conducted; news-

papers perused.
The report is significant in its complete definition of the

theoretical components of SIA, as well as in its attention to

* Internal Validity: making valid causal inferences about a

relationship betv;een the plant and ob-

served changes in a host area, i.e.,
whether or not alternative explanations
for the observed effects can be ruled out.

External Validity: extent the results may be generalized to

a large class of studies.
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Reviewer's Comments; (K.E.) continued

needed research. Care in field work, i.e., obtaining the

"crucial" data of open-ended interviewing is called for.

Also considered as necessary is a socioeconomic impact moni-

toring program (i.G., data basG for large number of projects),

"quasi-experimental" research designs, and subject-limited

case studies (i.e., monographs focused on health, housing,

attitudes, crime). Consideration of "distributional impact

assessment" (how different types of impacts affect people at

different times) and the integration of theory and empirical

research is also viewed as necessary. Although the case study

concerns power plants in a dissimilar geographical area, the

comparative approach could prove of interest to Montana-area

planners.

This study compares the social, economic, and political effects

of constructing and operating two nuclear power plants in the rural

Southeast: Brunswick 1 & 2 in Brunswick County , North Carolina,

and Hatch 1 & 2 in Appling County, Georgia. It is a comparative,

"post-licensing" case study designed to analyze variations in tne

range and magnitude of impacts experienced by the areas in which

the plants were constructed. The study is intended to assist the

Nuclear Regulatory Commission in the preparation of socioeconomic

impact sections of environmental impact statements for proposed

nuclear power stations.
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U.S. Department of Health, Education and Welfare, National
Institute of Mental Health
gu ilding a Power Plant: Mev/comers and Social I mpact, by G
Massey, Rockville, Maryland, National Institute of Mental
Health, 105 pages, 1978.

Availability: R. Gold

Purpose/Topic:
Impact Overview Useful

Reviewer's Comments: (K.E.)
The study is exploratory and descriotive, serving best to

supplement the understanding of one part of an imoacted com,-
munity, i.e., the newcomer. Although it defines a few featuresof the work situation and describes the mobility of the workers
a more complete picture of their values, lifestyle, relation-

’

ships to the community, and needs not provided by their job
and company is required. Weaknesses in the methods employed are
not due to the types chosen (i.e., primary methods of field
observation and informal interviewing and supplementary methods
of Tormal interviews and secondary data sources) but due to
application of the methods. The researcher admits to problems
of conducting field research v/hile fully employed and of the
type of interviewing done. The timing of the studv also is a
factor in the incompleteness of the data; it occurred at one
point in time— after the project's start and before its com-
pletion. Since the focus is upon the construction worker, the

useful in understanding mobile workers who
would be involved in coal development projects in Montana.

Abstract:
.This report focuses on social impact of the construction of

a power plant from the perspective of the newcomer, the con-
struction _workers. From data obtained mainly by field observa-
tion and informal interviewing methods, a profile of these
people is presented. Although the report considers problems
the workers face concerning recreation and special concerns of
single workers, it emphasizes the housing problems, the mobility
of the workers, and two features of "the job," i.e., commuting
versus living in the community and the role of unions in main-
taining labor at the plant.

C
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U.S. Department of Health, Education and Welfare, National
Institute for Occupational Safety and Health
Coal Gasification Plants Occupational Exposures: Criteria
for a Recommended Standard , Report No. 78-191, Washington, D.C.,
GPO, 195 pages, September 1978.

Availability: Environmental Library

Purpose/Topic:

Not Relevant
Significant

Reviewer's Comments: (G.B.)
This report is essentially NIOSH's current assessment of the

hazards associated with gasification that must be mitigated.
They recommend many unit process precautionary measures to
minimize worker exposures, such as emergency deluge systems in
areaswhere particulate can be high, designs of lockhoppers and
gasifiers so that fugitive emissions are minimal or vented to
combustion units, appropriate designs and maintenance of valves,
flanges, etc., fail safe emergency procedures and many others.
No new in-plant ambient air standards are recommended other than
those which currently exist. Instead they recommend compliance
with existing standards and permissible exposure limits. They
believe worker protection through engineering controls and work
practices and medical surveillance can be achieved.
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U.S. Department of Health, Education and Welfare, National

Institute for Occupational Safety and Health

Coal Liquefaction: Recent Findings in Occupational Safety

and Health, Draft , by L.R. Harris, et al., Rockville, Maryland,

National Institute for Occupational Safety and Health, 14 pages,

January 1980.

Availability: Environmental Library

Purpose/Topic:
Health Significant

Reviewer's Comments: (G.B.)

Although extremely brief, the report is the latest "statement"

available from NIOSH. It describes results of their pilot plant

monitoring program for PNAs, benzene, teulene, xylene, aromatic

amines, particulates (also noise and heat) completed at two

direct liquefaction pilot plants. Results show ambient levels

of some of these chemicals can be detected but, where standards

exist, do not exceed standards. NIOSH believes commercial plants

will still pose substantial hazards to workers and recommends where

process and technological change should be made to prevent worker

exposure to these materials.

Abstracts:

Coal liquefaction materials contain potentially hazardous and biologi-

cally active substances, many of which have not been characterized as to

their composition and/or health effects. Animal studies have shown

that certain fractions of coal liquefaction process streams may cause

tumors at the site of application. Recent industrial hygiene data show

worker exposure at low concentrations of suspected carcinogens.

Current control technology assessments of coal liquefaction processes

Indicate potential exposure of plant maintenance and repair personnel

to hazardous materials. This report presents the results of recent

NIOSH industrial hygiene studies at two coal liquefaction pilot plants

and reviews recent health and process aspects of this technology.
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U.S. Department of Health, Education and Welfare, National

Institute of Occupational Safety and Health

Control Technology for Worker Exposure to Coke Oven Emissions,

Technical Report , NIOSH #80-114, by J.W. Sheehy, 29 pages,

March 1980.

Availability: Environmental Library

Purpose/Topic:
Health
Air

Slightly Relevant
Not Very Relevant

Reviewer's Comments: (G.B.)

This report is only relevant to synthetic fuel development

as it points out how coke oven emissions (which are theoretically

similar to gasification off-gases) are extremely hazardous to

coke oven workers. The skin and lung cancer rates of coke oven

workers historically have been and are astonishingly greater than

other steel workers a: well as national averages.

Abstracts

:

SlOTetO'Js studies have shown "coal tar" products increase the risk

of skin and lung cancer. One study showed top side coke oven
workers had a lung mortality rate 10 times that of all steel

workers. Another study showed that men employed at coke ovens for

more than five years showed a mortality rate 3.5 times the

expected rate. In view of this significant health hazard to

thousands of coke oven workers a NIOSH in-house study to assess
coke oven control technology was performed.

Control technology for coke ovens was assessed through visits to

seven United States coke oven plants with state-of-the-art
control technology and by a review of current coke oven control
technology literature. Each control method is briefly described
and the effectiveness of important engineering and work practice
controls is presented. The report discusses, separately,
controls for charging emissions, pushing emissions, doer
emissions, and top side leaks.

Charging emission controls include larry car stage charging,
fixed duct secondary collectors, and pipeline charging. More than
a dozen pushing emission control methods are discussed in the
report. Door emissions control technology such as new door
sealing techniques, guillotine doors and exhaust hoods are
described and evaluated, and enclosed filtered air systems are
discussed.

Significant conclusions are: Greater effort should be devoted to
the development of control technology for door emissions, and
pipeline charging appears to have advantages over larry car stage
charging in reducing worker exposure. Important recommendations
include: Develop controls for 6-meter metal- to-metal doors,
evaluate well ventilated sheds, and evaluate pipeline charging in
terms of worker exposure.



171

U.S. Department of Health, Education and Welfare, National

Institute for Occupational Safety and Health

Potential Health Hazards Involved with Coal Gasification ,

NIOSH Technical Report No. 79-113, by R.J. Youno, Washington,

D.C., 6P0, 181 pages, November 1978.

Availability; Environmental Library

Purpose/Topic; ^ ,

Health Useful

Reviewer's Comments: (G.B.)
.

Unfortunately, much of this report is devoted to description

of the unit processes of gasification instead of health hazards.

However, the report is useful in identifying where in the

gasification processes occupational hazards exist. Since this

initial report was published, NIOSH and other agencies have

gathered more specific information.

Abstracts

:

objective of the reseD.rch effort described in -his

report ’.vas to develop an inventory of specifically identi-

fied, potentially hazardous contaminants which may be

generated in synthetic fuel plants, which are likely to

become commercially viable within the next decade. An

additional objective v/as to prepare a review of the toxi-

cological and epidemiological information on the more

important substances.
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U.S. Department of Health, Education and Welfare, National
Institute for Occupational Safety and Health, and U.S. Environ-
mental Protection Agency
Recommended Health and Safety Guidelines for Coal Gasification
Pilot Plants , EPA-600/7-78-007, by Enviro Control, Inc.,
Springfield, Virginia, NTIS, 239 pages, January 1979.

Availability: Environmental Library

Purpose/Topic:
Health - General Hazards Useful

Reviewer's Comments: (G.B.)

This report is useful for obtaining a general feeling for
the types of health hazards (toxic substances, noise, fire),
which may or will exist at commercial -scale gasification plants.

The document's data is based on pilot plant observations.
Much background information on health effects and OSHA

standards is given for various in-plant pollutants expected to

be emitted. However, this document does not cover Lurgi

gasification (ana it doesn't cover Texaco or Koppers-Totsek)

.

It is useful for understanding soma potential health hazards
unique to HYGAS. The report does include recommended employee-
health programs, but points out much more health and toxicity
information is needed before standards could be developed.

Abstracts

:

The Occup:t':iHl Safety and Health Act of 1970 ernphacizes the need
for standarcs to protect the healtli and safety of workers exposed to
an ever-increasing nurrber of potential hazards at their workplace.
The riaticnal Institute for Occupational Safety and Health has pro-
jected a for-al system of research, with priorities determined’ on the
basis of specified indices, to provide relevant data fro- which valid
criteria for ef'ective standards can be derived.

This docurent has been developed as part of the Interagency Energy and
cnviron.~ent Research and Development Program. It's purpose is to
identify potential hazards to workers in coal gasification pilot plants,
and to deve’oo nazard control strategies. The guidelines ernhasize
worker protection measures such as safe work practices, personal pro-
tective egufc-er.t and clothing, industrial and personal hygiene, work-
place and -.cc-ical monitoring, labeling and posting, iiazard' i nfo.-mation
and awareness, and recordkeeping.

Although this document is specific for pilot scale coal gasification
plants, meny cf the potential hazards and research and development
needs are similar to those in bench or demonstration scale coal
gasification or coal liquefaction facilities. The recorirended health
and safety c..-:celines are in many ways applicable to these facilities
as well. This document should also be a valuable reference for re-
searchers arJ acministrators responsible for the development and
operation O' tnese related coal conversion implementation of those
guidelines in e.<perimental coal conversion facilities will not only
help protect one health and safety of today's workers, but will also
rake occupational health and safety research an integral part of
the develop-ert of coal conversion technology. In this way, hazards
can be identified and effective control technology can be developed
prior to t‘"e design and construction of commercial coal gasification
piit’tS.
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U.S. Department of Housing and Urban Development
Rapid Growth from Energy Proje c ts, Ideas for State and Local Action:

A Program Guide , Washington, D.C., 6P0, 59 pgs., April 1976.

Availability: Environmental Library

Purpose/Topic:
General Impacts Useful

Reviewer's Comments: (T.S.)

A practical program on impact assessment methodology for commu-

nities undergoing rapid growth. Not specifically addressed to syn-

fuels. El Paso's 1974 coal gasification proposal serves as one of

the source documents. Includes many names and references for fur-

ther information.
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U.S. Department of the Interior, Bureau of Land Management
Public Involvement in Coal Leasing Activities , Billings, Montana,
Dureau of Land Management, 77 pages, August 1977.

Availability: R. Gold

Purpose/Topic

:

Impact Overview Useful

Reviewer's Comments:

None

Abstract:
The brochure describes the results of public meetings in South-

eastern Montana that focused on federal coal leasing proposals.
Meeting objectives were to bring involved persons and groups up-

to-date on BLM activities and, through small group workshops,

document the factors that the participants themselves would use

in deciding between a number of different possible leasing tracts.

The following areas of concern were addressed: coal resource;
mining economics; water resources; need; environmental concerns;
social, economic and cultural; surface owner's consent; reclamation;
geographic location; end use; administrative concerns; net energy
return; and competition between federal coal and private coal.

Ideas addressing each of these concerns are included in a summary

analysis, which tallies the ideas on a point system. Ideas involving

social, economic and cultural concerns were: impacts on local

population; public opinion in areas to be mined; human concerns;

leasing scheduled to minimize impacts to local communities; local

economic impacts; impacts on existing agricultural operations;

long-term impacts; regional impacts; status quo. Processes that

BLM has undergone regarding the leasing of federal coal are summar-

ized, along with the proposed federal leasing action.
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U.S. Department of the Interior, Bureau of Land Management
Sociological Research in Three North Dakota Counties: A Work
Plan , Billings, Montana, Bureau of Land Management, 5 pages,
July 1975.

Availability: R. Gold

Purpose/Topic:
Preparing for and Handling Impacts Useful

Reviewer's Comments: (J.C.)
This paper should be noted, as it was a forerunner to much of

the more recently conducted field studies. It identified
inadequacies in available research at the time, and pinpointed
specific data areas that were considered necessary to obtain.

Abstract:
The work plan expresses the Montana State Office's concern for

possible coal exploitation in the West, and the need for research
and impact assessments. They outline existing social and economic
research related to coal development in Montana and North Dakota,
as well as data they feel is lacking. MSO has determined that
the sociological sphere has the greatest research needs and goes
on to anticipate an approach for fulfilling this need.

Included in the outline are: research methods, timing consider-
ations, research coordination, proposed topics for study, and an
anticipated contract position. The document is a brief supposi-
tional statement that ultimately states the need for research in
the area of coal development.
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U.S. Department of the Interior, Bureau of Reclamation

ANG Coal Gasification Company, North Dakota Project, Final

Environmental Impact Statement , FES 78-1, Washington, D.C.,

Bureau of Reclamation, u.p., January 20, 1978.

Availability: Environmental Library

Purpose/Topic:
Impact Overview Not Relevant

Reviewer's Comments: (J.M.)

Description of socioeconomic impacts is brief and predict-

able, dealing only with quantifiable impacts. The socioeconomic

characterization was mentioned as being done specifically to

identify community facilities affected by population growth and

the change from an agricultural to an industrial economy. The

EIS does mention the fact that most technical labor for the coal

gasification plant and support facilities will have to come from

outside the area. The use of a construction camp to handle peak

work forces is also planned for this project.

The statement's attitude toward social impacts is evident in

the remark that whether or not permanent changes in the existing

social environment are adverse will depend on "the ability and

desire of local citizenry and institutions to adapt to changes

of these magnitudes." No mention is made of the company's or

the state's obligations to the community. No mention at all of

impacts on qualitative aspects of the communities.

Abstract:
A brief description of socioeconomic impacts is presented in

this report, which focuses upon community facilities affected by

population growth and the change from an agricultural to an

industrial economy. The technical labor for the coal gasification

plant is considered to require workers outside the area. The use

of a construction camp to handle the peak work force is planned.

The document's treatment of social impacts is evident in the

remark that whether or not permanent changes in the existing

social environment are adverse depends on "the ability and desire

of local citizenry and institutions to adapt to changes of these

magnitudes

.
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U.S. Department of the Interior, Bureau of Reclamation
Assessment of Cumulative Sociocultural Impacts of Proposed Plan s

for Development of Coal and Water Resources in the Northern New

Mexico Region , by J.R. Leonard Associates, Inc., Salt Lake City,
Utah, Bureau of Reclamation, 260 pages, September 1975.

Availability; R. Gold

Purpose/Topic:
Impact Overvievj Useful

Reviev/er's Comments: (K.E.)

Baseline information pertaining to the socioeconomic (demo-
graphic and economic statistics) and the sociocultural (Navajo,
non-Navajo, and the social issues of alcoholism, the interface
of Navajo/non-Navajo) is provided prior to the analysis of im-

pacts. Impact projections were made at three levels of develop-
ment: no development, seven projects developed, some projects
developed. Statistics of socioeconomic impacts are presented
concerning population, labor force and employment, income, and
infrastructure (transportation, sev/er, housing, education, health
services, utilities, social services, government services).
Sociocultural impact projections involved political impacts,
social trends, ethnic interface, and changes for traditional
Navajos (social organization, family conflict, the abandonment
of traditional economic activities). The section on projected
impacts concludes with a discussion of perceived social impacts
by Navajo and non-Navajo. County-wide planning for housing,
education, and transportation is mentioned to address ways of
dealing with the impacts.

Quantitative and qualitative methods were employed. In

making the projections the impacts were quantified wherever
possible, and tables used to present statistical information.
Projections in the sociocultural area, however, involved com-
parisons of the projects with developments elsewhere, analysis
of local values and attitudes and projections of sociocultural
trends which are already discernible in the area. Open and
closed questions were included in the Questionnaire used for
the formal interviews.

The assessment is pertinent to Montana and synfuel development
in its consideration of impacts for two coal gasification com-
plexes and its concern with a native population, as well as with
non-Indians. Although quantitative analysis is emphasized in

the projections of impact, qualitative analysis is utilized.
A wide range of concerns is included in the projections: atti-
tudes, values, economic and demographic, infrastructure, cultural,
etc.

Abstract

:

The objectives of this study are to make projections of the
cumulated socioeconomic impacts that current and proposed coal
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Abstract: continued
and v;ater resource development projects will have on the San
Juan County area; and to analyze the impacts these socio-
economic changes will have on the current social structures
in the major Mavajo and Angle communities of the county.
The study seeks to provide a definitive analysis of probable
sociocultural impacts of seven specific resource development
projects: 1) El Paso Coal Gasification Complex; 2) El Paso
Coal Mine Development; 3) UESCO Coal Gasification Complex;
4) Utah International Coal Mine Expansion; 5) Four Corners
Generating Plant; 6) San Juan Generating Plant and Coal Mine
Expansion; and 7) Mavajo Indian Irrigation Project. The
current social structures and processes of the major Mavajo
and non-Navajo communities in San Juan County and their inter-
face with each other are assessed. These analyses taken to-
gether with current socioeconomic trends (migration patterns,
land use patterns, industrial and agricultural development,
employment, etc.) form a baseline from which predictions of
socioeconomic and then sociocultural changes are made. Attitudes,
opinions and activities of various groups in the affected communi-
ties were obtained with formal questionnaires, direct community
observation and informal interviewing.
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U.S. Department of the Interior, Bureau of Reclamation
Construction Worker Survey , by J.A. Chalmers, Mountain West
Research, Inc., Springfield, Virginia, NTIS, 70 pages, October
1977.

Availability:

Purpose/Topi c

:

Impact Overviev/ Useful

Reviev/er's Comments: (K.E.)
Limited sociological information, i.e., background informa-

tion, was collected. The study sought to categorize construction
v;orkers as local or non-local, by occupation, by marital status
and household size, by type of housing, and if workers had been
unemployed previous to their employment on a project. Methodology
involved self-administered questionnaires distributed by the
contractors, or their representatives, at 15 project sites.
Closed-type questions were included in the questionnaire. Ilo

opportunities for respondents to comment aside from the 10 given
questions was possible with the survey design (i.e., lacking
interviews and open-ended questions). The data v/ere analyzed
quantitatively through the "Statistical Package for the Social
Sciences" computer program. Also included in data analysis were
a number of computer models: 1) a Resident Choice Model, based
on the assumption that a number of non-locals choosing to reside
in one community relative to another reflects the relative attrac-
tiveness of the two communities; 2) a source of supply model used
to determine the factors in the ability of community to supply
workers; and 3) a model to estimate the number of local workers
unemployed prior to employment on a project. No qualitative
analysis of the characteristics of construction workers vjas

possible with the research design. Of the quantitative analyses
undertaken, 650 observations from the survey data allowed for
some conclusions about the demograpiiic characteristics of the
workers. However, meaningful analysis involving quantitative
relationships that could be used to predict the supply of local
workers, the residential choice of non-local workers, or the
number of local v/orkers previously unemployed was not supported
by the too- thin data.

The survey data represents information obtained at one point
in time and, thus, cannot be related directly to construction
projects in Montana. Only four projects in the Dakota-Wyomi ng
area and no projects in Montana were included in the survey.
The report's use is that it exemplifies quantitative methodology.

Abstract:
The problems associated with estimating the economic and

demographic impacts arising out of project construction activities
are the focus of this report. A survey was conducted to determine
the following: the characteristics of construction workers and
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Abstract: continued
their families; the distribution of the construction force
between local and non-local workers; the extent to which non-
local workers were accompanied by their families; the way in

which the local residences of the non-local workers were
distributed; and to investigate the previous employment status
of local workers.
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U.S. Department of the Interior, Bureau of Reclamation

El Paso Coal Gasification Project, New Mexico, Final Environ-

mental Statement (two volumes), FES-77-03, Washington, D.C.,

Bureau of Reclamation, u.p., February 8, 1977.

Availability: Environmental Library

Purpose/Topic:
Conmercialization of Lurgi

Solid Wastes
Water Quantity Required for Gasification

Water Quality of Effluent

Water Treatment Scheme

Useful
Significant
Not Very Useful

Somewhat Useful

Useful

Reviewer's Comments: (R.E.)

As one of the original projects scheduled in the United States,

El Paso's EIS is worth reading. Newer documents on Lurgi

technology are more valuable, however.

We chose to look more closely at the WESCO and the ANG North

Dakota Project EISs, but data from El Paso are included in the

commentary.
Technically, the most striking feature of El Paso was their

decision to produce power and steam from low-BTU gasifiers on site.

Reviewer's Comments: (C.K.)

This EIS documents how solid wastes would be disposed of in arid

regions, which obviously includes Montana. Estimates of the amounts

of solid wates to be generated by a 288 MMCFD Lurgi gasifier are

given, as well as some guesses about certain trace elements expected

in the ash. The EIS assumes no leachates from the solid wastes will

reach ground or surface waters, so almost nothing is said about what

the leachate may contain and what potential impact it would have on

aquatic or terrestrial biota.

Reviewer's Comments: (N.Z.)

An obviously very site-specific report. Has a very short but

interesting section on marketability of by-products. The report

also discusses some water technology schemes including methods

of by-product recovery. In general , the report does not have a

substantial amount of information pertaining to water and synthetic

fuel production.
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U.S. Department of the Interior, Bureau of Reclamation
A Guide to the Preparation of the Social Well-Being Account:
Social Assessment Manual, by S.J. Fitzsimmons, L.I. Stuart,
P.C. Wolff, Washington, D.C., Water Resources Scientific
Information Center, 279 pages, July 1975.

Availability: R. Gold

Purpose/Topic:
Impact Overviev; Significant

Reviewer's Comments: (K.E.)
The manual provides an orientation to conducting social

assessment and instructions for completing a formal Social
Well-Being Account on behalf of the water resources planning
officer. It represents a comprehensive, systematic and
representative basis for social assessment in agency planning.
Much of the manual is devoted to materials and procedures nec-
essary to prepare a SWB account. Two fields , i .e. , social and
social -psychol ogy field and water resources planning and
development field, of literature were reviewed, analyzed and
related. The manual was developed from program experience;
federal requirements and the theory and research found in the
two fields.

The representativeness of social concerns in the account is
insured. Impacts are defined carefully, i.e, as changes which
are given the social meaning of beneficial or adverse effects.
Lists of the variety of impacts are provided; each is defined
and scope of concern within each category is explained. Then,
too, impacts are considered as indirect/direct and long/short
term.

Methodology in SWB is also extensively described. Theoreti-
cal orientations or approaches, i.e., social sciences and a

dynamic systems model, are examined. The broad perspective
versus a selected, detailed assessment in designing one's re-
search is discussed. Ways to rate impacts as beneficial /adverse

,

i.e., uniformity and monetary values, are evaluated. The methods
to describe the community and to acquire data, both part of the
SWB account process, are explained. Hard data versus soft data
is a topic of discussion, along with the types of primary data
and secondary sources.

The manual is important to government personnel who must
operate with agency requirements. Since it is concerned with
water resource management, it can be utilized by agencies involved
in synfuel development, of which water is a key element.

Abstract:
The manual establishes procedures for conducting research and

analyzing data to forecast probable future impacts of implementing
alternative water development plans and assessirtg their beneficial
and adverse social effects upon people and their communities.
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Abstract: continued
The procedures produces a Social Well-Being Account, which is

organized into five components, each containing various
evaluation categories with specified data; 1) individual,
personal effects; 2) community, institutional effects; 3)

area, socioeconomic effects; 4) national, emergency prepared-
ness effects; and 5) aggregate, social effects. Five steps
are required for the completion of the SUB Account: 1) de-
scription of the history of v/ater resources of the area;

2) description of the planning area to be affected in terms
of its history, current social profile, and lifestyle; 3)

identification of the future social impacts attributable to

each alternative plan for each of the components; 4) comparison
of the future beneficial and adverse social effects of the al-

ternative plans; and 5) recommendations of the plan with optimal
future social well-being effects on the plan area.
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U.S. Department of the Interior, Bureau of Reclamation

Water for Energy, Missouri River Reservoirs, Draft Environmental

Impact Statement Pick-Sloan Missouri Basin Program , DES 76-38,

Billings, Montana, Bureau of Reclamation, u.p., October 12, 1976.

Availability: Environmental Library

Purpose/Topic:
Water Use and Quality Associated with

Synthetic Fuel Plants Not Relevant

Effects of Dewatering a Stream Useful

Reviewer's Comments: (N.Z.)

This report is relatively old (1976) and has little information

on synthetic fuel plants. There is some useful information on the

effects of dewatering on a stream habitat but for the most part

this report is of little use.
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U.S. Department of the Interior, Bureau of Reclamation
Western Gasification Company (WESCO) Coal Gasification Project
and Expansion of Navajo Mine by Utah International Inc. , New
Mexico, Final Environmental Statement (two volumes). Salt Lake
City, Utah, Bureau of Reclamation, u.p., illus., diagr.,
January 14, 1976.

Availability: Environmental Library

Purpose/Topic

:

Solid Wastes
Water Re-Use and Conservation
Water Quality of Effluent
Water Treatment Schemes
Water Quantity Required for Gasification

Significant
Signi fi cant
Not Very Useful

Useful
Somewhat Useful

Reviewer's Comments: (C.K.)
Pages E-1 to E-14 contain information on the fate of Hg, Sb,

Se, Te, Cd, Pb, and F in a Lurgi gasifier. A computer program
was used to simulate gasifier equilibrium conditions and derive
the conclusions as to the disposition of the trace elements.
These hypothetical results should be compared to leaching studies
that have since been conducted.

Reviewer's Comments: (N.Z.)
An obviously very site-specific report, but it has some

worthwhile information. The report has a particularly good
section on re-use and conservation practices for water. The
basic needs for water are discussed along with methods for
minimizing use of water and reusing water. The report also
has a section on monitoring water after construction to determine
the effects of synfuel production on water quality; this section
gives insight to setting up a monitoring program for a synthetic
fuel plant site.
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U.S. Department of the Interior, Geological Survey

The Impact of Coal Development on the Cultural Resources in

Southeastern Montana , by Anthro Research, Inc., Livingston,

Montana, 318 pages, 1978.

Availability: Environmental Library

Purpose/Topic:
Impact Overview Not Relevant

Reviewer's Comments: (J.M.)

This report, done for inclusion in an USGS EIS, deals

exclusively with evaluating impacts on cultural resources in

Southeastern Montana and defining impacts of coal mining and

development on those resources. (Cultural is defined as rela-

ting to sites, structures, objects, districts, etc., having

significance in historical and/or archealogical perspectives.)

Research methodology included literature searches and inter-

view of local area residents.
Historical overview of the area (Southeastern Montana)

might be significant as far as understanding tribal use of

the land--for example, study mentions that, to the Crow Tribe,

the area holds keys to cultural development and migration

patterns. Some impacts could be expected in the v/ay of loss

of parts of their heritage if certain lands are developed.

There is, however, no section in the study devoted to inter-

viewing affected tribes for their feelings about possible

development.
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U.S. Department of the Interior, Geological Survey
Western Coal Planning Assistance Project Reference System (4

Volumes) by Mountain West Research Inc. , Omaha, Nebraska. Missouri
River Basin Commission, January 1979.

Availability: Montana State University

Purpose/Topic:
Employment Estimates and Significant

Schedul ing

Reviewer's Comments: (T.S.)
VI. The Fact Book for Western Coal/Energy Development
V2. A Guide to Methods for Impact Assessment of Western Coal/

Energy Development
V3. Forecasts for Western Coal/Energy Development
V4. Source Book for Western Coal/Energy Development
Probably the best source of recent estimates of employment re-

quirements and scheduling (in VI). Based on two recent industry
proposals: 137 mmscfd plant, ANG (1977); and 139 mmscfd plant.
Panhandle Eastern (1978). A very comprehensive reference system
for all coal-based energy developments. V4 includes names of many
officials who may be useful sources.
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U.S. Energy Research and Development Administration
Alternative Fuels Demonstration Program, Final Environmental Im -

pact Statement (2 Volumes) , Washington, D.C.. ERDA. Seotembpr 1977.

Availability: Montana State University

Purpose/Topics:
Employment Estimates and Scheduling,
Including by Skill/by Year Useful

Reviewer's Comments: (T.S.)
Relies heavily on the less-than-rel iable 1974 Project Indepen-

dence Blueprint report. Another weakness is its broad, national
perspective. Still, it has some useful updates on employment es-
timates .
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U.S. Energy Research and Development Administration

Assessment, Selection and Development of Procedures^ fo r

Determining the Environmental Acceptability of Synthetic

Fuel Plants Based on Coal, Basic Report and Appendix I .

FE-1795-3 (Part 1), by R.G. Oldham and R.G. Wetherold,

Austin, Texas, Radian Corp. , 124 pages. May 1977.

Availability: Environmental Library

Purpose/Topic:
Air
Health

Very Useful

Not Very Useful

Reviewer's Comments: (G.B.)

Waste streams from Koppers-Totzek, Lurgi and SRC (also Syn-

thane, Synthoil) processes were determined based on engineering

analyses. Data are given primarily for stack emissions from all

unit processes and auxiliary units. The major pollutants

analyzed were particulates, NO^, SO 2 , CO, various carbon-sulfur

species, ammonia, HC and trace organics, tars, oils, elements.

How these data compare with later studies has not been determined.

This documsnt eunmtrtrsi Ridlsn CorporsCion's resales

Abstract:
Ixoa *n Investlgsclon conducesd for chs Energy Resesrch and

D«vclopm«nc Adatntsersclon (EW)A) . This progrsa was d.slgr.td

80 develop approaches for docenalnlng Che environmental accepc-

sblllcy of lyntheclc fuel plants based on coal.

Frocess engineering analyses were conducted on five

proceeaes which were considered representative of the emerging

.technologies. The processes were Koppers-Totzek, Lurgi. Solvent

Refined Coal, Synthane, and Synthoil. In addition, a detailed

analysis was performed on a generalized coel handling facility

which la coasMD to all of the above procesaei.

The process englnaerlng analyses were conducted from

a BSSf and energy balance orientation. In this manner, all

process streams, including effluent streams., were fully

cheraeterlzed as to temparsture, preaaura. phase, bulk compe-

Sltlon and flow rate. By starting with raw macarlal inputs

and parforalng mass balancaa around each unit operation, the

poaalble path of pollutants was followed through the five

elected procesiee. All gaaeoua, liquid and solid efflusnc*

were Identified for each procaas, with special emphasis being

placed on che EPA criteria pollutants and trace organics and

inorganics contained In these ecreama,

A aeapllng approach was developed that la ganarally

applicable to ell coal convaraton proceasea. Emphaala wap

pieced on the selection of sampling procedurea chat would yield

repreeencetlve eamples from proces# scraama under unueual condl-

Clone of temperature and presjure.
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U.S. Energy Research and Development Administration
Development of the Co-Steam Process for Liquefaction of

Lignite and Western Subbi tumi nous Coals , by E.A. Sondreal,

et a1.. Grand Forks Energy Research Center, Grand Forks,

North Dakota, Grand Forks Energy Research Center, 31 pages,

1977.

Availability: Environmental Library

Purpose/Topic:
Technology Description Not Very Useful

Reviewer's Comments: (R.E.)

This three-year-old paper describes a very small bench

scale unit (3-5 lbs coal/hr) for liquefying coal via carbon

monoxide and steam. The technology does not sound particularly

promising from this paper (too much pyrolysis in the mechanism)

but later papers may show some advantages.
The process is, in any event, many years away from commercial-

ization.
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U.S. Energy Research and Development Administration

Environmental, Health and Control Aspects of Coal Conversion:

An Information Overview , by H.M. Braunstein, E.D. Copenhaver

,

and H.A. Pfuderer, editors. Oak Ridge, Tennessee, Oak Ridge

National Laboratory, Information Center Complex, u.p. (2 volumes),

April 1977.

Availability: Environmental Library

Purpose/Topic:
Solid Wastes
Air
Health

Significant
Useful
Significant

Reviewer's Comments: (C.K.)

Excellent review of information available at publishing date.

Contains data on types of solid wastes from gasification and

liquefaction processes, as well as indicating where further

research is needed.

Reviewer's Comments: (G.B.)

This highly technical and comprehensive document provides an

excellent resource for information on specific environmental
(particularly ecological) or health e/fects of particular sub-

stances (i.e., trace elements, PAH, SO
2I • It is organized by

major environmental compartment (plant, animal, health,

environment) and then by individual substances (PAH, SO 2 , trace
elements). The Health Section provides excellent background

and specific information on effects. However, the information
cn air effects is scattered throughout.
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U.S. Energy Research and Development Administration

Factors Infl uencing an Area's Ability to Absorb a Large-Scale

Commercial Coal -Processi ng Complex, A Case Study of the Fort

Union Lignite Region, Final Report, September 1973 - June 197 5

,

FE-1526-2, by University of Denver Research Institute, Spring-

field, Virginia, NTIS, 280 pages, August 1975.

Availability: Environmental Library

Purpose/Topic:
Mot Anplicable

Reviewer's Comments:
Not received in time for review.

Abstract:
The introduction of a hypothetical large-scale, multiple

product coal processing complex promises to have a major impact

on a rural Western community, if located in a representative

area in the Fort Union coal region. Each complex is seen as

employing 3,000 workers and requiring a capital investment of

$2.5 billion. Likely scenarios for development show a doubling

or tripling of population in affected areas by 1990, and major

increases in personal income.

In analogous instances where large-scale developments have

been superimposed on rural communities the impacts have included

housing shortages, inadequate retail and professional services,

and an inability on the part of local governments to finance

needed capital outlays and operating expenditures. This has led

to resident dissatisfaction and alienation, unsatisfactory living

conditions, high employee turnover rates, and low labor produc-

tivity.

With careful growth management, most of these negative impacts

appear to be avoidable. This will mean strengthening existing

institutions for balancing basic and nonbasic investment,

affecting resource use and conservation, developing the local

labor force, and accommodating and retaining the local population.

External financial assistance will be necessary during the early

years of the development period.
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U.S. Energy Research and Development Administration
Fischer-Tropsch Como ! ex Conceptu al Design / Economi c Analysis ,

Oil and SNG P roduction , R?<D Report No. ll'l. Interim Report
No. 3, FE- 1775-7, by Ralpii M. Parsons Company, Washington,
D.C., ERDA, u.p. , January 1977.

Availability: Environmental Library

Purpose/Topic:
Unit Descriptions
Energy Balance
Environmental Factors
Ai r

Health
Solid Wastes

Significant
Significant
Si gni fi cant
Useful

Not Very Useful

Useful

Reviewer's Comments: (R.E.)
Conceptual design for a large F-T plant, hyoothetical siting

II hnois-Kentucky (size 250xl0o scf gas ^d 50,000 bbl/day)
Features of the design include:

1) Use of the Bi-Gas Coal Gasification system,
2) Production of diesel fuel rather than gasoline from the

F-T process,
3) A sulfur removal process using first a Claus unit (95%

S removal), then a tail gas treating unit (Beavon), which
yields a gas with 1 ppm H 2 S.

4) The plant would produce its own power and yield up to
140 MW of marketable power.

_

It is very unlikely that this particular design would be used
in Montana. However, there is enough good data in this document
that It should be used to compare any planned F-T olant for
relative impacts.

Reviewer's Comments: (G.B.)
Most of this document addresses and describes the Fischer-Troosch

process and not the environmental considerations. However, the few
pages on environmental factors indicate significant levels of CO?
may be emitted. No criteria pollutant emissions will exceed existing
state or federal standards (CO, particulates, CO, NOx, H?S, HCN
etc.) according to one useful emissions table.

Reviewer's Comments: (C.K.)
Contains small amount of information on types of solid wastes

generated by the Fischer-Tropsch process and possible environmental
problems associated with their disposal. Generally a superficial
treatment of the problem.
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Abstract:

A conceptual design and economic evaluation has been completed for a project

to design, engineer, procure, construct, start up, and operate an industrial

cor.plex wSich will mine high-sulfur coal and convert it to a nil sulfur product

~ix using Fischer-Tropsch technology. The objective uss that the coniplc.';

should be responsive to future U.S. energy requirements and be competitive

with alternate energy sources. The results arc sunimariced in this report.

The design basis was developed in cooperation with representatives of LRi'A and

the work was done with their guidance and support.

As conceived, the complex is located in the Eastern Region of the U.S. Interior

Co.sl Province, which includes portions of Illinois, Indiana and Kentucky. It

will mine approximately 40,000 TPD of run-of-mine (ROM) coal from whicii it will

produce about 30,000 TPD of clean, sized coal as feed to the Fischer-Tropscli

plant.’ Here the coal will be gasified, the gases purified, and then rer.cted

to produce liquid products plus substitute natural gas (SNG) . The products

will be separated and refined ready for sale. Plant products will have an

enerjv value of "appro.ximately 525 billion Btu/day, which is about twice the

er.ergv value of com;nercial coal gasification plants planned for construction

in the U.S. The plant will consist of two production lines. The plant is

d'.signed to meet environmental standards. It should bo noted that the design

is one of many that can be developed using Fischer-Tropsch technology,

Frcd.icts from the plant include about 260 ^C•lSCFt) of S.NG and approxirntely

3C',000 3PD of liquid products. The liquids consist of F.PGs, light and henvy

r.iChtlas, diesel fuel, fuel oil, and oxygenates (consisting primarily of

a: cfhol.s) . .All petroleum liquids produced contain nil sulfur, nitrogen an''

•v; : iculatf matter and can be referred to as premium fuels.

.'tiT.ated time needed to design, procure, construct and start up the facility'

ii .? months. The estimated fixed cc.uital investment is aiiproximately SI.

5

'iilion; all economics h.avc heci'. based on fourth ciuarter 19'.’5 dollars. 1 iie

:o:.ai capital investment required is estimated to bo about $1.75 billi''r. In

t-.d'tion to fixed capital requirements, this total inc.lude.s tiie cost of iiiitial

rv.; materials, c.atalysts and dicniicals, working capital, allowance foe >‘aiLi:ji

c:..ts. and allowance for land acquisition. Th.e cost of financing during Ce.dgn

a".i .“onstiuction depends on the method of fin.nncing, and was added to t!-,.- .$1.75

i'illion for the separate project cases reported.

The ii.xed c.npital Investment estimate was invlcpcndcnt ly evaluated by th.c U..S.

A'."'/ Lngineer liivision, UunTsvi 1 le, ,A1 aluima (IJS.AF.UH) . Tins woi'k was Joiio

under contract to ERDA, Contract No. IiX-76-C-l)l- 1759. The USAF.UH estimate

w.-.s nptu'oxir.atcl}- 10" lower tlian Parsons, and they report an indicated o.crall

e.'ti.site confidence factor of +10».

Aar..:al operating costs for the complex are predicted to be about $190 million,

riant population is approximately 2100 people.

Predicted required product selling prices, e.xpresscd as dollars per million

3:u, for a 12", DCF rate of return and a twenty-)ear project operating lifc

are:

FI.NANCING METHOD

lOO’i Equity — Ratio = 65/35
Equity

Break-Even

5.25 2.50 1.45

These values correspond to about $14. .SO and $19.40 per barrel equivalent for

T.ae 65/35 Debt/Cquity (D/E) ratio and lOO'o equity cases, respectively, ha?.ed

o:; a heating wiluo of 6 million Btu per barrel. Full details of the ccu.unnic

analysis, including complete sensitivity analyses, arc presented.
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PRCCF.SS .\ND n.'AT FACTORS

characteristics of the complex include:

• Large captive coal mine.

• Use ot high capacity gasifiers - each gasifier vessel projected to

produce 230* million Btu/day of energy [jroducts.

• .-ischer-Tropsch converter design that permits high tiiroiighput and

reco\ery of reaction heat at 1,200 pound per square inch steam.

• L'esign fo;' high tliermal efficiency. Predicted tiicrmal eff icienc;.- is

approximate!)' 70 j, c.xpresscd as Btu's in salable products divided by

Btu's in feed coal, times 100. Predicted efficiency i.s the resuit of
considerable tcciinical and economic analysis of alternates. Results
of these t-.nalyscs arc reported.

The .'ischer-Tropsch converter design is based on application of flamo-spraycd
catalyst (FSCj techni(|ues which iiave been demonstrated experimentally b>- what
i.s r.ow the Pittsburgh Fnergy Research Center (PFRCj of ERDA. Similar I'oactor

designs were used for the shift and mothanation reaction sections. Tii > s ts^pe

c: r.-actor is projected to provide efficient recovery of reaction Iieat as

steam at a pressure of 1,200 pounds per S((uarc inch. As a result, all steam
re.r.dred to operate the plant, produce the necessary, capt ivc power requ i :enient

:;r.d also produce excess power for sale is generated in the {)roccss sections;

n :’.;e 1 - rT rod utilit'.' plant is not required for normal operation. All utilitio

;ivo int,r:'.all\ go:.-;- rated , i.c., feeds to the process plant consist of coal,

ir, and '...iter.

inis design is intended to aid in defining the potential for large, scefond-

gererat ion coal con'.ersion plants. It incorporates a number of concepts and

oiu.ipment items that careful analyses indicate have potential advantages

and good probabili:;.' for high performance. A number of these items is based

or. ccv.r.ercial i tation of expected favorable results of an in-progress dcvelop-
.me.-.t rragra.m. F.e\' developments required and recommendations for contiiraed.

develop.:’er.t are presented. Comments regarding projected plant performance
are presented.

Jh? products, having nil sulfur, nitrogen, and particulate matter, represent
nremi'.im grad-e fuels from an environmental standpoint. Thc>- also have charac-
ter:-^:ics which make them attractive as potential feedstocks for high laliu-

petracl'.emical and chemical manufacture.

L'etails of the design, operating efficiencies, and economic projections arc
prese.nCed ir. this report.
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U.S. Energy Research and Development Administration

Fossil Energy Research and Development Program of the U.S.

Department of Energy , D0E/ET-0013(78) > Washington, D.C., GPO

,

475 pages, February 1979.

Availability; R. Gold

Purpose/Topic:
Impact Overview Relevant

Reviewer's Comments: (J.M.)

Report outlines the basic goals and objectives of the

National Energy Plan and hov; it relates to various fossil

energy technologies. Three pages of the 470-page document

deal with environmental and socioeconomic implications of

fossil energy development. That section outlines MEPA re-

quirements for each Environmental Development Plan (EDP)

and reiterates fossil energy's commitment to deal with socio-

economic impacts of development in pre- and post-planning

phases.

Abstract:
, . i

Major research activities investigating national fossil fuel

resources and reserves and the technologies involved in their

use are reported. Individual sections in the document address

coal, oil and gas. Included in the sections are the following:

an overview of the resource; the research, developm.ent and

demonstration of mines; enhanced oil and gas recovery; coal

liquefaction; coal gasification; heat engines and heat recovery;

combustion systems; fuel cells; advanced environmental control

technology; advanced research and supporting technology; magne-

tohydrodynamics; oil and gas from oil shale--drill ing and off

shore technology; and capital acquisition. The support of energy

research centers and national laboratories in research is dis-

cussed, along with university research activities and interna-

tional programs. A four-page discussion of environmental and

socioeconomic implications notes the government's goal of insuring

the environmental acceptability of fossil energy technologies.
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U.S. Energy Research and Development Administration

A Framework for Detailed Site-Specific Studies of Local Socio -

economic Impacts from Energy Development, Draft , by T.E.

Baldwin, et al . , Argonne, Illinois, Argonne National Laboratory,

20 pages, December 1976.

Availability: R. Gold

Purpose/Topic:
Impact Overview Useful

Preparing for and Handling Impacts Useful

Reviewer's Comments: (K.E.)

Although the report considers itself as representing "detailed

assessment," its framework is based on theoretical and research

approaches limited in the treatment of social phenom.enon. Inte-

grated studies of local socioeconomic impact and interdisciplinary

research combining analysis of fiscal; sociocultural and institu-

tional changes represent the approach developed at the ANL. The

approach builds on Gilmore's theory "that the interdependencies

between labor supply, public capital, and the availability of

goods and services circumscribe the most important spheres of

socioeconomic impact: 1) industrial productivity, 2) the delivery

of local services, and 3) quality of life." (p. 2) This social

meaning of quality of life is not treated; the concept is viewed

in its relationship to the ability of public services to cope with

growth.
The seven major analyses that the report regards as contributing

to a "detailed assessment" of socioeconomic impact reflect the

incomplete approach of the framework to social concerns (and

methodology): 1) employm.ent-based projections of population

growth; 2) demographic analysis of anticipated population com-

position; 3) attitudinal analysis of population-specific prefer-

ences for housing, public services, and residence-to-work com-

muting patterns; 4) application of 'a simulation model that allo-

cates population growth to local communities based on preferences

for and availability of housing, public services, and access to

employment opportunities; 5) analysis of net revenue/expenditure

balance associated with anticipated levels of population growth;

6) analysis of administrative capacities and governmental response;

and 7) comparative studies of impacted communities. The limited

input of residents in the case study of the coal gasification

project in Mercer County, North Dakota, exemplifies the v/eakness

in the framework. A survey requesting respondents to rate 13

given qual i ty-of-1 i fe indicators (by noting their satisfaction

with the delivery of public services, with the personal situation,

with existing local business conditions, and with social change)

represented the attempt to obtain attitudes.

The strength of the framework, which could be significant to

persons involved in synfuel development is the advantage of a

site-specific case study approach in suggestion policies that

could be implemented to mitigate impacts. It should he rememl'ored.
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Reviewer's Comments: (K.E.) continued
however, that the impacts which are considered and which could

be mitigated do not include all the possibilities of socio-

economic impacts.

Abstract:
This report describes an analytical approach v/hicfi can be

used to assess the impacts of energy development in site-
specific situations and prepare recommendations for the
mitigation of these impacts. The framework presented enables

the user to forecast annual changes in the magnitude and

composition of employment and population of the impact area

and then evaluate the effects of these changes on the provision
of needed services and local quality of life. The framework
has been applied to the case of a single coal gasification
facility in Mercer County, North Dakota. Study results are
summarized to illustrate the nature of the analysis, the types
of conclusions, and the variety of mitigating strategies
obtainable from use of this framework.
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U.S. Energy Research and Development Administration
Framework for Projecting Employment and Population Changes
Accompanying Energy Development: Phase I Draft , by E.J.

Stenehjem, and J.E. Metzger, Argonne, Illinois, Argonne
National Laboratory, 206 pages, August 1976.

Availability: R. Gold

Purpose/Topic:
Impact Overview Useful

Reviewer's Comments: (K.E.)

A full range of socioeconomic impacts is not assessed in

this report, which focuses upon changes in employment and
population. The report considers that the rate and magnitude
of these changes represents determinants of future local

social and economic impacts. It stresses the interrelation-
ship among employment requirements of energy industry, popu-
lation growth, and changes in local quality of life. Quality
of life, however, is defined in terms of public service infra-
structures, i.e., the failure of these infrastructures to keep

up with the expansion of demands leads to the decline of quality
of life. Social concerns in assessing quality of life, employ-
ment and population changes are not considered: demographic
figures and an economic analysis of employment are the components
of this study.

Methodology is concerned with quantitative analyses to fore-

cast the rate and magnitude of expected growth. Included are a

set of quantitative estimates and estimating procedures used to

project changes in employment and population. From data obtained
from institutional studies, estimates of industry, and environ-
mental statements, the number of employees required in a devel-
opment's construction and operation is determined. With these
numbers and using employment multipliers, the number of secondary
positions is forecast. A lag model* is also included in the
analyses to assist inthe determination of time required for the
projected increases in secondary employment to become manifest.
These changes are examined by county, although groups of counties
which are relatively the same size and within geographically
similar areas are also used as observation units in a multiple
regression analysis. A final set of planning factors assists
in making population impact projections by a simple demographic
model, from the base period (1970) and using census data and
other secondary sources. By estimating the number of jobs
unfilled by local workers, which can be filled by in-migrants,
and using household factors for each county population changes
are projected.

The report is useful to government officials and energy
planners who need to project changes in employment and population
statistically. Its breakdown of estimates by the type of energy
development, i.e., coal liquefaction and gasification, and use
of individual counties as observational units (while allowing
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Reviewer's Comments: (K.E.) continued
for analysis on a multi-county basis) is helpful to the planner

with a focused area of concern. A problem with county pro-

jections, however, is that a site for a development may occur

in one county while the population center for the v^orkers is in

another. Since synfuel development could encompass a wide area

in Eastern Montana, the multi -county assessment v;ould prove

useful. Hov;ever, the limited treatment of impacts due to the

report's focus should be emphasized: the social meaning of the

projected changes is lacking.

Abstract:
This report provides a framework to estimate the size and

timing of population and employment changes associated with

energy development. The direct employment requirements for

eight different technologies (oil shale conversion, coal gasifi-

cation, coal liquefaction, coal -fired electric generating plants,

nuclear power plants, geothermal facilities, strip-mining and

underground mining development, off shore oil and gas development,

with on shore support) are listed. This direct employment re-

quirement can be combined with the set of employment m.ulti pliers

and other information provided therein to obtain practical esti-

mates of the employment and population impacts consequent to new

energy development. Some explanation is given for the variation

of the multipliers between counties in the same region. A demo-

graphic model is described to derive the annual population changes

that can be expected as a result of in-migrating workers and

their families. Several hypothetical examples of the orocedure

for making the calculations are discussed as practical exercises

in using the multiplier. The necessary data are provided for

obtaining estimates of population and employment changes in any

county in the United States.
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U.S. Energy Research and Development Administration

"Ground-water Quality Effects of an Underground Coal Gasification

Experiment," by S.W. Mean, et al., in Annual Underground Coal

Conversion Symposium (Fallen Leaf Lake, California) , ERDA/520200,

CONF-770652-8, Springfield, Virginia, NTIS, 15 pages, June 6, 1977.

Availability: Abstract only

Purpose/Topic:
Groundwater Contamination from In-Si tu

Coal Gasification Useful

Reviewer's Comments: (N.Z.)

The report indicates groundwater in the vicinity ofan in-situ

coal gasification project is contaminated within a limited area

surrounding the site. More work is required to determine the

long term effects of in-situ gasification in contaminating

groundwaters

.

Abstract:
Abstract: Ground-wa ter sampling and analysis have been carried
out at the site of an In situ coal gasification experiment
conducted by the Lawrence Livermore Laboratory (LLL) near
Gillette, Wyoming. An important environmental question
associated with the in situ gasification of coal concerns the

possibility that reaction products (ash and tars) left

underground following the gasification process may lead to the

contamination of local ground waters. In an effort to clarify
the significance of this problem. the water from more than 12

wells In the vicinity of an underground gasification
experiment before. during, and up to 6 months following
gasification was sampled. Water samples were analyzed In the

field and at LLL. U.S. Geological Survey, and Research
Triangle Institute for a variety of characteristics. Including
the presence of 70 Inorganic elements and con'pounds

.
phenolic

materials, dissolved organic carbon, and volatile organics. A

greatly Increased concentration of phenolic materials (460
mg/1) Just outside the burn boundary,. and a variety of

Inorganic species Issuing from within the residual ash bed
were found. All contaminants decrease rapidly with distance,
although above -background levels of some species were detected
100 ft from the burn zene. Several (mportant contaminants
showed a large decrease In concentrat Ion with time, possibly a

result of adsorption. (ERA citation 03:009028)
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U.S. Energy Research and Development Administration

The Management of Social and Economic Impacts Associated with

the Construction of Large-Scale Projects: Experiences from The

Western Coal Development Communities , by M.R. Greene and M.G.

Curry, Battel le Pacific Northwest Laboratories, BNWL-RAP-16,

UC-11, Springfield, Virginina, NTIS, 45 pages, June 1977.

Availability: Environmental Library

Purpose/Topic:
Impact Overview Useful

Reviewer's Comments: (K.E.)

Specific impact assessments or techniques used are not discussed.

The report is a summary of potential management tools and is

organized as follows. Sections corresponding to "major" social

and economic impacts experienced by rural communities surrounding

an energy development are presented. Each section contains a brief

introductory description of the types of problems "typically"

associated with the impact sector, and a discussion of management

strategies either proposed or implemented for the impact. The

management strategies are presented in tabular form, indicating

the level of government responsible for implementation. The treat-

ment of impacts considers: community cohesion and social structure;

the education system; housing; police and fire services; social and

health services; recreation; transportation; utilities; planning

and growth management; and funding problems and needs. The report

serves only to introduce the general issues in impact management.

A more comprehensive analysis of management, in which a conceptual

framework is proposed, is required.

The paper includes local and state strategies and, thereby, could

be useful to city/county and state planners. Its brief treatment

of impacts and assumptions that those imoacts presented are "major"

or "typically associated" should be evaluated prior to the attempt

to apply a planner's problem to the outline of impacts and strategies.

Then, too, the approach singling out an impact fails to take into

account the inter-relatedness of impacts.

Abstract:
This paper addresses the question of impact management and

discusses management strategies proposed or used for social and

economic impacts associated with coal development communities in

the West. A list, based on a literature review and analysis, of

the strategies most commonly recommended or implemented in this

area was compiled. An introductory analysis to the following

issues raised by social and economic impact management is provided:

planning and management capabilities; community acceptance of

planning; and adequate funding.
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U.S. Energy Research and Development Administration
Manual of Methods: Preservation and Analysis of Coal Gasification
Wastev/aters , ERDA/010404, by R.G. Luthy, Carnegie-Mell on Univer-
sity, Springfield, Virginia, NTIS, 53 pages, July 1977.

Availability: Abstract only

Purpose/Topic:
Methods for Analyzing Coal Conversion

Wastewaters Significant

Reviewer's Comments: (N.Z.)

An important aspect of controlling potential water pollution
from coal conversion plants is the establishment of an efficient
and accurate method for monitoring waters around the site. This

report would probably be useful only to someone designing a

monitoring program.

Abstract:
Abstract: One facet of a program for environmental assessment
in the ERDA high BTU coat gasification program has been the
development of a cost effective strategy for characterizing
the composition of coal gasification wastewaters. Three
factors have been Identified as Influencing the development of
acceptable sampling and analytical methods; (1) The presence
of temporal variations In stream constitution and composition.
(2) The effect of sample Handling and preservation techniques
prior to analysis. particularly the Influence of sample
degradation before analysis. (3) The choice of analytical
methods for wastewater analysis. Studies on the nature and
extent of fluctuations in wastewater streams with time and
their effect on specification of an optimal stream sampling
Strategy are reported elsewnere. Preliminary screening studies
on the adequacy of conventional wastewater preservation and
analytical techniques are also reported elsewhere; however,
results clearly indicate a need for validation of a set of
modified procedures which are responsive to the particular
complexities of coal gasification wastewaters. With the
cooperation and assistance of the other environmental
assessment contractors In the program, C-MU has developed and
tested a modified set of preservation and analysis procedures
for 23 priority coal gasification wastewater parameters. (ERA
Citation 04:028740)
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U.S. Energy Research and Development Administration

"Preliminary Laboratory and Modeling Studies on the Environmental

Impact of In-Situ Coal Gasification," by J.H. Campbell and H.

Washington, in Underground Coal Gasification Symposium

(Morgantown, West Virginia) , ERDA/010900, CONF-7608 17-2,

Springfield, Virginia, NTIS, 23 pages, July 22, 1976.

Availability: Abstract only

Purpose/Topic:
Contamination of Groundwater by In-Situ

Gasification Useful

Reviewer's Comments: (N.Z.)

Leaching of contaminants into the groundwater occurs from

in-situ gasification. The report indicates which components

are most likely to be leached from the coal and concludes that

un-gasified coal actually retards dispersion of pollutants.

Abstract:
Abstract; A preliminary laboratory and modeling study on the

environmental Impact of ''1n-s1tu'' coal gasification field
testing Is reported. Experiments were conducted on the aspects
of ground water pollution; water leaching, transport. and
dispersion of pollutants. The major inorganic contaminants
leached from the coal ash were determined to be A1 exp *-3

, Ca

exp *2 . and OH exp -
,
while the principal organic pollutants

were found to be phenols. A simple ca 1 cu 1 a t 1 ona I model Is used
to predict the movement of the polluted ground-wa ter . This
model Inputs Information from laboratory experiments for the

rate at which the above pollutants are removed from the

gasification rone and the degree with which they are sorbed by
the surrounding coal. It was discovered that ungasified coal

has a strong beneficial effect on retarding the dispersion of

the pollutants. The problem of air pollution resulting from
the flaring of the production gas was also examined. The
extent of the air pollution plume that develops from this
fl'arlng Is predicted using a simple computer model. These
predictions have been carried out for a set of atmospheric and
flare operating conditions that may be encountered during
field tests. It wad determined that the LLL field experiments
Will adequately meet air quality standards, even under adverse
conditions. (ERA citation 02:000070)
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U.S. Energy Research and Development Administration
Safety Assurance Study of High BTU Coal Gasification Pilot
Plants , Interim Report, FE-2240-8, by A.L. Wilson, C.F. Braun
and Co., Springfield, Virginia, NTIS, 209 pages, August 1976.

Availability: Environmental Library

Purpose/Topic:
Air Not Useful
Health Marginally Useful

Reviewer's Comments: (G.B.)

The safety study was oriented towards discovering safety
hazards associated with the technology processes of pilot plants

as opposed to hazards associated with waste streams directly.
Hazard discoveries and recommended corrections at two Hygas
pilot plants consisted of a) preventing corrosion of a coal

dryer shell, b) controlling temperatures of gasifiers, c)

preventing possible explosions, and d) properly venting waste
gases to avoid health/ fire hazards. The document is not that
relevant to currently identified environmental or health problems

or commercial-scale operations. Other pilot plants investigated
included C02~Acceptor , Synthane and a Bi-gas plant.

Abstract:

Plants that convert, coal into pipeline gas contain new large size
equipment and processes which are unproven commercially. Concern
about operating safety has led to this study.

The purpose of this study was to investigate the pilot plant gasifiers
to uncover operating conditions or equipment deficiencies that
night lead to potential hazards.

A hazard was defined as any process-related event or condition having
a significant potential for causing serious injury or major damage.

A systems analysis technique employing fault tree logic revealed
certain potentially hazardous events existing in the plants.

These events were brought to the attention of the pilot plant operating
contractors. Suitable actions were then taken by the operating
contractors to eliminate, minimize, or mitigate these events.

This report gives details of the investigation leading to discovery of
these events, and the actions taken - or planned - which will
satisfactorily mitigate these potential hazards.
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U.S. Energy Research and Development Administration

Synthetic Liquid Fuels Development: Assessment of Critical

Factors, Summary , ERDA 76-129/1, VJashington, D.C., GPO, 110

pages, May 1977.

Availability: Environmental Library

Purpose/Topic:
Impact Overview
Water Quantities Required

Water Effluent Quality

Water Treatment Technologies

Significant
Very General

Very General

Very General

Reviewer's Comments: (K.E.)

The social consequences of two scenarios, i.e., maxi mum

_

credible implementation and constrained growth, are summarized.

The occurrence of boom town situation is assessed; rapid and

sustained population growth in currently rural communities is

projected, along with deficiencies in public services and losses

of social amenities and sense of community. These deficiencies

are considered as resulting in social problems of high divorce

rates, alcoholism, high worker absenteeism and reduced worker

productivity. Lifestyle alterations from rural to urban-industrial

are forecast, as well as value conflicts between longtime residents

and newcomers. Terming the social consequences as beneficial or

adverse is viewed as a matter of opinion. Mitigation of this

critical factor of boom tavns is treated briefly. The aversion

of tax lag phenomenon (responsible for adverse quality of life)

can be accomplished with federal provision of "front" money.

Since this volume deals only with content of the research, its

methodology cannot be reviewed here. Considerations aside from

the more quantitative socioeconomic impacts of population and

employment are evident (i.e., note mention of sense of community,

value conflicts, rural way of life). However, too much emphasis

may be placed on quantitative measures, i.e., by relating quality

of life to taxes.
. . . . ,

This summary document would be helpful to those individuals

interested in an overview of critical factors, i.e., social con-

sequences, of synfuel development. Montana is considered in the

report as an area potential for synfuel development.

Reviewer's Comments: (N.Z.)

There is very little detailed information regarding water

quantities required for water quality and this information can be

obtained from more recent reports. This report is not worth

reading for information pertaining to water and synthetic fuel

production.

Abstract:
This study assesses the impacts of

liquid fuels from coal and oil shale;

the development of synthetic

the fuels considered are



199 (Continued)

Abstract: continued
^ .l. i ^

synthetic crude oils from coal and oil shale and methanol from coal.

Key issues examined in detail are the technology and all of its

resource requirements, net energy analyses of the technological

options, a maximum credible implementation schedule, legal mech-

anisms for access to coal and oil shale resources, financing of a

synthetic liquid fuels industry, decision-making in the petroleum

industry, government incentive policies, local and national economic

impacts, environmental effects of stripmining, urbanization of rural

areas, air pollution control, water resources and their availability

and population growth and boom town effects in previously rural

areas. The report encompasses four volumes; this volume consists

of an executive summary and a synopsis. Intervolume reference is

provided.

199 (Continued)

U.S. Energy Research and Development Administration
Synthetic Liquid Fuels Development: Assessment of Critical

Factors, Summary . (Continued)

Purpose/Topic:
General Economic Impacts Not Relevant

Reviewer's Comments: (T.S.)

One of the first major technology assessments of synthetic liq-

uid fuels, this study takes a broad national perspective. Critical

factors to the growth of a large U.S. synfuel industry are identi-

fied as: industrial decisions to deploy the technology; resource

depletion; water availability; strip mine reclamation; air pollu-

tion control; and boom towns.

The technical data on coal liquefaction is based on state-of-

the-art as of 1974. This fact, plus its lack of discussion of re-

gional and local impacts, make it of limited use for the present
assessment in Montana.
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U.S. Energy Research and Development Administration

Synthetic Liquid Fuels Development: Assessment of Critical

Factors, Analysis , ERDA 76-129/2, Washington, D.C., GPO, 840

pages, May 1977.

Availability: Environmental Library

Purpose/Topic:
Ai r

Health
Impact Overviev;

Reviewer's Comments: (G.B.)

Other volumes in this series do not pertain directly to Air

Quality or Health Considerations. Within Volume II, the section

on Air Pollution (Chapter 16, approximately 80 pages) is quite

useful for obtaining emission and ambient air data based on

modeling for H-Coal (also oil shale, methanol). (It is possible

these data are now outdated.) Included are comoarable data from

SRC and SASOL plants. The information is treated fairly generally

and only the criteria air pollutants are emphasized. Results of

modeling show that syncrude plants which use the best available

control technologies for SO2 , NOx and particulates will essentially

comply with all currently existing federal air regulations. (State

regulations are not really addressed.)

The chapter on Health is so general that it is not very useful.

The authors indicate that much more information is needed to

assess health considerations. Since the report was completed in

1976, much more health data are now available.

Reviewer's Comments: (K.E.)

Chapters relevant to social critical factors of synfuel develoo-

ment are: 21, "The Impact of Industrial Growth on Rural Society";

22, "Population Growth Constrained Synthetic Liquid Implementation

Scenarios"; and 23, "Comparative Impacts of Controlled and Uncon-

trolled Urbanization." Miller's treatment of impacts in Chapter 21

involves local impacts and an analysis of the dynamics and economics

of growth that would result from rapid energy development compatible

with a "maximum credible" level of development. Also included is a

look at controlled growth consistent with considerations of the

interests of the various concerned parties. Interests of each group

affected by decisions regarding energy development are examined,

and the impact of development on each is assessed. Such an approach

is considered a way of indicating the problems created for a reaion.

(Groups included are: local government, state government, federal

government, ranchers and farmers, workers and other residents, busi-

nessmen, new employees, and other newcomers, energy industrialists,

environmentalists, and energy consumers.) Impacts assessed for these

groups concern institutional capacity of local governments (housing,

schools, roads, utilities, tax revenues), prices of ranchers' land,

ranching way of life, employment for workers, retail sales of business

people, housing and public services for newcomers, etc. The chapter

concludes with sections relating the question of growth to economics

Sianificant
Mot Useful
Signi ficant
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Reviewer's Comments: (K.E.) continued

and policy options (which sees policy options as means to address

the boom-bust cycle of development but presents two ootions--!)

ERA evaluation of land use on the basis of impact factors, i.e.,

institutional capacity of localities to absorb population growth,

and 2) fiscal options). Secondary sources were used as bases for

the chapter.
Walton's chapter describes the preparation of scenarios on

this theme: limiting the impacts of synthetic fuels production by

constraining population growth rate of a community. Several alterna-

tive scenarios are presented. Secondary sources were employed to

explain the methodology and to provide data for the scenarios pre-

sented.
Chapter 23, authored by Miller, analyzes the effects on the

urban growth process of varying plant sizes, construction schedules,

and rates of population growth, and considers the implications of

this analysis for increased energy development in Appalachia and

Southern Illinois. Comparative impacts of two levels of growth on

two specific areas, the Powder River Basin of Wyoming and the

Piceance Basin of Colorado, are focused upon in the analysis.

Population, housing, age distribution and schools, and public

expenditures are the impacts considered for the maximum credible

level of synthetic fuel production. A 5% annual growth rate repre-

sents the second level of growth. Secondary sources were again

utilized.
The three chapters emphasize quantitative measures of socio-

economic imoacts, often demographic and economic concerns. Brief

mention, with little expansion, is made of the impact of a way of

life for ranchers. The document has limited application, serving

those planners interested in population projections and rates of

growth. The consideration of levels of development, however,

represent a strength in the analyses.

Abstract:
The feasibility of alternative automobile fuels production is

determined in a context which includes environmental, societal, and

institutional ramifications of synthetic fuels development. Two

futures were considered: a future of stepped-up domestic oil

production and imports, and a future of major deployment of synfuel

technology. A scenario of the maximum possible rate of deployment

was prepared. Critical impacts that might decide the question of

deployment, prove intolerable unless mitigated, or prove not to be

amenable to mitigation, are identified, along with the government

policies that might lessen or avoid adverse impacts or enhance

deployment prospects of synthetic fuels capability. Criteria on

which to base comparison of alternative synthetic fuels options are

developed. This volume represents the complete analyses of the study

and is comprised of 23 chapters address! ng the technology, require-

ments, potential production, and the legal, financial, economic,
political, environmental, and social ramifications of synthetic fuel

development.
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U.S. Energy Research and Development Administration

Synthetic Liquid Fuels Development: Assessment of Critical

Factors, Regionalized Industry, Social Impact and Coal Resource

Depletion, ERDA 76-129/3, Washington, D.C., GPO, 250 pages.

May 1977.

Availability; Environmental Library

Purpose/Topic:
Impact Overview Significant

Reviewer's Comments: (K.E.)

The chapter on the boom-bust cycle discusses: boom-inducing

industries (resource dependence, intense construction period);

the boom- town process; Gillette (Campbell County), Wyoming, as

exemplifying a boom tov/n; growth impacts of the minemouth scenario

for the synthetic fuels industry; and redistributing industry to

reduce impacts. Demographic, economic, land use, social service,

political-administrative, and attitudinal characteristics of a

community are considered factors critical to determining the local

impacts of a large-scale development. These impacts are discussed

in terms of their implications for site suitability. The presenta-

tions concerning Gillette, Wyoming, describes in a general manner

the following impacts, prevalent in the county: tight housing

market; need for new waste water treatment facilities; increases

in public agency responsibilities; health care shortages; shortages

in retail goods and services; changes in the social and cultural

character of the community; aesthetic blight and uncontrolled sprawl;

and an inequitably high burden on portions of the pre-boom population

which do not participate in economic benefits of growth.

Socio-economic impact, although part of the analysis of this

report to understand the regional and resource base implications of

high coal use, is not dealt with in depth. Problems of the boom

towns are not considered per se, but, together with the issue of

depletion of coal resource, are included in the analysis of policy

questions (such as conversion plant location).

Abstract:
The depletion rate of coal resources in a coal -based energy

future and the oroblem of regional boom-bust cycles associated

with intensified coal production and conversion are the issues

examined in this report. A computerized coal depletion model and

three plant location scenarios are used. The Coal Resource Deple-

tion Model inventories the coal resource on a regional basis (eight

regions, including Montana) and derives the quantities of coal

extractable at different costs by three technologies--strip and

underground mining, and in-si tu combustion. The coal demand

scenario (extending from 1975 to 2050) is examined in three varia-

tions that differ primarily in location of synfuel plants--mine-

mouth, dispersed, and limited minemouth scenarios. Under the mine-

mouth scenario, the coal mine shows a boom-bust cycle for Wyoming,

2-
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Abstract: continued
Montana and North Dakota. Included are significant local and

regional costs stemming from the social disruption of boom-town-

style of rapid urbanization followed by rapid economic decline.

In the dispersed scenario boom-bust impacts are reduced, but

synfuel costs are raised. Limited minemouth conversion offers

mid-ground fuel cost and avoids the boom-bust cycler.

202

U.S. Energy Research and Development Administration

Synthetic Liquid Fuels Development: Assessment of Critical

Factors, Enerqy/Econonii c Comparison of Coal -Based Automotive

Energy Supply Systems , ERDA 76-129/4, Washington, D.C., OPO,

110 pages. May 1977.

Availability: Environmental Library

Purpose/Topic:
Impact Overview Not Relevant

Reviewer's Comments;

None

Abstract:
An additional factor in the assessment of synthetic liquid

fuels development--the analysis of energy resources required to

produce and deliver useful forms of energy--is provided in this

volume. The study objective was to compare choices that result

from a traditional economic analysis of energy supply systems

with those obtained from an energy analysis to see if similar

or divergent options emerge. The comparison was focused on energy

supply systems that could provide automotive energy. Six coal-

based energy forms--gasol ine refined from synthetic crude oil,

methanol, gasoline produced by Fischer-Tropsch synthesis, liquid

hydrogen, liquid methane, and electrici ty--were analyzed in terms

of cost and energy consumption. A range of costs representinn

the effects of varying coal types, conversion plant locations,

and market locations was determined for each energy supply option.
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U.S. Environmental Protection Agency

Action Handbook: Growth Management for Small Communities;

Case Study: Sheridan, Wyoming , Boulder, Colorado: Briscoe

Maphic Murray and Lament Inc., 51 pages + appendices, June

1977.

Availability: Environmental Library

Purpose/Topic:
Impact Overview Useful

Reviewer's Comments:

None

Abstract:
Major impacts facing the city of Sheridan, its neighboring

communities, and the rural areas in Sheridan County, the area's

preparedness, and necessary responses to impacts are the subject

of this study. Suggestions and recommendations pertaining to

management processes, programming and budgeting procedures are

made, along with liberal references to EPA's Action Handbook (see

title). The major emphasis in this case study is on the citizen

involvement aspect. The report evaluates the current setting of

the community (its problems, current capabilities, and opportuni-

ties for managing new growth).

204

U.S. Environmental Protection Agency

"Applicability of Coke Plant Water Treatment Technology to Coal

Gasification," by W.A. Parsons and W. Nolde, in Symposium

Proceedings: Environmental Aspects of Fuel Conversion Technology,

III , EPA-600/7-78-063, Springfield, Virginia, NTIS, pgs. 519-527,

April 1978.

Availability: Montana State University Library

Purpose/Topic:
Biodegradability of Organics in Synfuel

Wastewater Useful

Reviewer's Comnents: (N.Z.)

This report describes processes in treating coke plant water

and relates them to treating synthetic fuel plant wastes. The

authors conclude that activated sludge processes, which are

commonly employed for wastewater treatment at modern coke plants,

would be equally useful in the synfuels industry. By applying

existing technology from another industry, much time can be saved

in the development stage. This article would be of interest to

someone studying biological treatment specifically. Information

is general but the authors indicate the direction needed to apply

biodegradation technology of the coke industry to the synfuels

industry.
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U.S. Environmental Protection Agency
Assessment of Energy Resource Development Impact on Water Quality:
The Tongue and Powder River Basins , EPA-600/7-79-249 , by B.C. Hess
and R,W. Thomas, Springfield, Virginia, NTIS, 197 pages, December
1979.

Availability: University of Montana Library

Purpose/Topic:
Water Use/Synfuel Development Useful
Water Availability and Quality in Montana Significant
Recommended Water Monitoring to Determine

Impacts of Energy Development Significant

Reviewer's Comments: (N.Z.)
This report is very good in its description of the quantity and

quality of water available in the study region. There is an
excellent section on recommended water quality monitoring parameters
needed to assess the impact of energy development in the study area.
The report does not contain substantial information specific to
synfuel plants but is directed more toward energy development in

general. The report is unique in its detail of v;ater use with
energy for Montana. The report describes a monitoring system
consisting of 21 stations throughout the area and presents baseline
data of existing water quality.
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U.'S. Environmental Protection Agency
Bibliography of the Interagency Energy/Envi ronment R8iD Program
EPA-600/9-79-015, by F.S. Jacoff, Ed., Springfield, Virginia,
NTIS, 330 pages, August 1979.

Availability: Civil Engineering, Montana State University

Purpose/Topic:
Lists of Government Documents on
Synthetic Fuel Significant

Reviewer's Comments: (N.Z.)
This bibliography lists publications resulting from research

and development performed under the Interagency Energy/Environment
Research and Development Program which is comprised of more than
a dozen federal agencies and departments and is coordinated by
theOffice of Energy, Minerals and Industry within EPA's
Office of Research and Development. A good source of publications
with a short abstract on each one.
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U.S. Environmental Protection Agency

"Chemical Analysis and Leaching of Coal Conversion Solid Wastes,

by R.A. Griffin, et al., in Symposium Proceedings: Environmental

Aspects of Fuel Conversion Technology, IV (April 1979, Hollywood ,

Florida) , EPA-600/7-79-217, Springfield, Virginia, NTIS. pgs. 521-

530, September 1979.

Availability: Environmental Library

Purpose/Topic:
Chemical Constituents of Leachates Significant

Solubility of Chemicals Significant

Trace Metals Significant

Reviewer's Comments: (R.E.)

One of the ash samples studied was Rosebud coal from the Lurgi

facility in Scotland (R.E. attempted to get such a sample for such

a purpose in 1976 but was too late).

The paper does not give much data on the Montana coal sample

(though it must exist) but does conclude or show that:

1) "...removal of trace metals such as Cd, Co, Cr , Cn, Ni

,

Pb, and Zn from slurry pond leachates may be controlled by

adsorption on or coprecipitation with iron, magnesium and

aluminum oxides and hydroxides."

2) B, Ca, Cd, F, K, Mo, NH
4 , Pb, SO4 and Sb are leached from

Rosebud gasification ash.

Reviewer's Comments: (N.Z.)
,

Good report on how solubility, pH, chemical complexation, etc.,

can affect quantity and quality of leachates. An equilibrium

solubility model is attempted which gives good insight to the com-

plexities of such a model. The data from this study strongly sug-

gest that removal of trace metals such as Cd, Co, Cr , Cu, Ni , Pb,

and Zn from slurry pond leachates may be controlled by adsorption

on, or coprecipitation with, iron, manganese and aluminum oxides

and hydroxides. This type of information is extremely important in

understanding the potential pollution of water from solid wastes

and in determining the requirements necessary for preventing leach-

ing.

Abstract:

Five solid wastes from coal conversion proc-

esses were characterized chemically and miner-

alogically. The wastes included three Lurgi

gasification ashes and mineral residues from the

SRC-I and H-Coal liquefaction processes. Chem-
ical analyses of the solid wastes were performed

for 60 constituents. Mineralogical character-

ization of the solid wastes was carried out using

X-ray diffraction, Mbssbauer spectroscopy,

scanning electron microscopy, and optical

techniques.

Leachates generated from the solid wastes at

eight pH levels and under two different gas at-

mospheres were analyzed for over 40 chemical

constituents. Thermodynamic speciation of in-

organic ions and complexes in solution ' were

modeled. There were 115 aqueous species con-

sidered in the model, and saturation data were,

computed for over 100 minerals.

Results of the mineralogical characterization

and leachate analyses showed a wide range in

constituent concentration and in the minerals

present in the solid wastes. However, thermo-

chemical modeling demonstrated that similar

mineral phases controlled the aqueous solubility

of the major ionic species for all five solid

wastes.
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U.S, Environmental Protection Agency
Coal Conversion Control Technology Volume I. Environmental
Regulations; Liquid Effluent s, EPA-600/7-79-228a , by L.E.

Bostwick, et al., Pullman Kellogg, Springfield, Virginia,
NTIS, 538 pages, October 1979.

Availability: Environmental Library

Purpose/Topic:
Air Fairly Useful
Health Useful

Reviewer's Comments: (G.B.)

This report is basically preliminary in that much of the
environmental analysis (emissions, hazards, etc.) is based on

estimations as opposed to quantifications. Large data gaps
are apparent and much more comprehensive sampling/monitoring
air and health programs are advised. Useful portions of the
report include reference to existing regulations for air quality
(ambient and emission) and recommended control technologies for
meeting those standards. Mon-regulated pollutants are not fully
addressed. Host of Volume I covers water pollution/control
technology issues.

Abstract:

This volume is the product of an information-gathering effort relating
to coal conversion process streams. Available and developing control technology
has been evaluated in view of the requirements of present and proposed federal,
state, regional, and international environmental standards. The study indicatesthat it appears possible to evolve technology to reduce each component of eachprocess stream to an environmentally acceptable level. It also indicates thatsuch an approach would be costly and difficult to execute. Because all coalconversion processes are net users of water, liquid effluents need be treatedonly for recycling within the process, thus achieving essentially zero discharge,
rfitn available technology, gaseous emissions can be controlled to meet presentenvironmental standards, particulates can be controlled or eliminated, Ld

SO id wastes can be managed to avoid deleterious environmental effectTnls volume (I) focuses on environmental regulations for gaseous, liquid andlid wastes, and the control technology for liquid effluents.
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U.S. Environmental Protection Agency

Coal Conversion Control Technology Volume II. Gaseous

Emissions; Solid Wastes , Report No. EPA-600/7-79-228b,

by L.E. Bostwick, et al., Pullman Kellogg, Springfield,

Virginia, NTIS, 381 pages, October 1979.

Availability: Environmental Library

Purpose/Topic:
Air
Health
Solid Wastes

Reviewer's Comments: (G.B.)

This report is very useful as it contains Pullman Kellogg's

recommended emission control systems for both air streams and

solid wastes, emanating from a "typical" Lurgi and SRC II coal

conversion plants. The first section (Chapter 9) of this volume

contains a useful summary of the authors' findings. Other

sections are more technical and describe the pollution control

options and costs in detail. The report also contains a section

on needs for additional data and research. This report may be

best utilized after the reader has become familiar with the

major air emission streams (composition and quantities) from

other EPA reports on Lurgi or SRC II.

Reviewer's Comments: (C.K.)

Good basic discussion on all types of solid wastes generated

during coal conversion processes. Several methods of control are

considered for each waste along with their advantages and disad-

vantages,. There is little data on what toxic elements are

actually in the wastes, although information on how much waste

(in TPD) will be generated is given. A large percentage of the

study deals with the various types of liners that might be used

in landfills. There are problems with all of them and the

leachate must be collected from these lined landfills and treated.

No mention is made of how many years the landfills will have to

be monitored.

Reviewer's Comments: (R.E.)

This is by far the best document we have read comparing

technologies for sulfur removal. It is best read after under-

standing those technologies, and several other documents describe

those technologies adequately.
A must for DNRC.

Significant
Not Directly Relevant
Significant
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Abstract:

This volume Is the product of an information-gathering effort relating

to coal conversion process streams. Available and developing control technology

has been evaluated in view of the requirements of present and proposed federal,

state, regional, and international environmental standards. The study indicates

that it appears possible to evolve technology to reduce each component of each

process stream to an environmentally acceptable level. It also indicates that

such an approach would be costly and difficult to execute. Because all coal

conversion processes are net users of water, liquid effluents need be treated

only for recycling within the process, thus achieving essentially zero discharge.

With available technology, gaseous emissions can be controlled to meet present

environmental standards, particulates can be controlled or eliminated, and

disposal of solid wastes can be managed to avoid deleterious environmental effects.

This volume (II) deals with the control technology of gaseous emissions and

solid wastes.

210

U.S. Environmental Protection Agency

Coal Conversion Control Technology Volume III. Economic Analysis;

Appendix, Interagency Energy/Envi ronment R&D Program Report ,

EPA-600/7-79-228C, by L.E. Bostwick, et al .

,

Pullman Kellogg,

Springfield, Virginia, NTIS, 376 pages, October 1979.

Availability: Environmental Library

Reviewer's Comments:
Received too late for comment.
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U.S. Environmental Protection Agency
Coal Liquefaction Update, June 1980 (May 1980, April 1980,
March 1980, February 1980, January 1980, December 1979, November
1979, October 1979, September 1979, August 1979), by Hittman
Associates, Inc., Research Triangle Park, North Carolina, U.S.

Environmental Protection Agency, 10 pages, June 1980.

Availability: Environmental Library

Purpose/Topic:
Technology Newsletter Useful

Reviewer's Comments: (R.E.)

This newsletter, sponsored by EPA and compiled by Hittman,
screens 42 references (e.g.. Coal News , Oil & Gas Journal )

that report on coal liquefaction. It's a very useful source
of "news."

As a single example, the June 1980 issue reports (from May
issues of Synfuels and Chemical Week ) that DOE has received 48

proposals for feasibility study grants or cooperative agreements
for liquefaction and 66 such proposals for coal gasification.
They have only $100x10^ in feasibility study funds.
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U.S. Environmental Protection Agency
"Composition and Biodegradability of Organics in Coal Conversion

Wastewaters," by P.C. Singer, et al., in Symposium Proceedings:

Environmental Aspects of Fuel Conversion Technology, III , EPA-

600/7-78-063, Springfield, Virginia, NTIS, pgs. 461-486, April

1978.

Availability: Montana State University Library

Purpose/Topic:
Biodegradability of Organics in Synfuel

Waste Water Significant

Reviewer's Comments: (N.Z.)

This report has substantial data and information pertaining

to 1) the specific organic constituency of synthetic fuel plant

wastev;ater, and 2) the requirements for treating such wastes

biologically. The authors pool data from a number of sources

(including measurements at Lurgi-Sassol ) and summarize a list

of the organic constituents in coal conversion wastewaters.

The authors conclude with a list of requirements to further assess

the viability of biological treatment:

1) A need for assessing the biodegradability of the con-

stituent compounds.

2) A need for biokinetic information describing the rates of

biodegradation.

3) A need for knowing the concentration levels at which

microbial degradation of the constituents is inhibited.

4) A need for knowing how the constituents will behave in a

composite mixture representative of coal conversion
wastewaters.
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U.S. Environmental Protection Agency

"Control Technologies for Particulate and Tar Emissions from Coal

Converters," by K.M. Kennedy, L. Breitstein, and C. Chen, in

Symposium Proceedings: Environmental Aspects of Fuel Conversion

Technology, IV (April 1979, Hollywood, Florida) , EPA-600/7-79-217,

Springfield, Virginia, NTIS, pgs. 479-497, September 1979.

Availability: Environmental Library

Purpose/Topic:
Control Technology Assessment Significant

Reviewer's Comments: (R.E.)

This is the best paper on particulate control we've seen.

Several tables and graphs from the paper are included in the

appendix.
In particular, the authors show that:

1) Particulate loading is in the order (average figures)

fixed bed 3.0 g/m3; fluid bed 26.0 g^3^ entrained bed

110.0 g/m^.

2) On the other hand only fixed bed gasifiers have appreciable

tar loading (18.0 g/m^).

3) Note that the three gasifiers which have been suggested

(at one time or another) for Montana include one in each

category (Lurgi--fixed bed; Winkler--f 1 uid bed; and K-T--

entrained bed).

4) Rosebud coal yields considerably fewer small particles than

does Illinois 6 with fixed bed gasifiers.

5) Data on tables clearly show that either Electrostatic

Precipitation or baghouse filters are best for removing

small (and large) particles. Electrostatic precipitators

are said not to be applicable for fixed bed gasifiers

because of the high carbon content (fabric filters wouldn't

work either but this is of little concern for the Lurgi

system since most of the tar ends up as waste water problem,

not an air problem)

.

6) It is suggested that ceramic fabrics may be applicable for

dealing with high temperature, high pressure gas streams.

7) The paper analyzes best controls for two situations--boiler

fuel and gas turbines. Unfortunately, or fortunately, neither

of these uses are likely in Montana.

Abstract:

Bau) product gases from coal converters gen-

erally contain particulates and tars that must be

controlled to a level compatible with environ-

mental regulations and process and equipment

requirements. Alternate control technologies for

removing particulates and tars from product

gases were identified and evaluated
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Particulate and tar emissions in raw product

gases from several types of coal gasifiers were

characterized in terms of their total quantities,

chemical composition, and size distribution. The
emissions data were organized and summarized
according to generic gasifier type, with fixed-,

fluid-, and entrained-bed gasifiers being con-

sidered The design and operating features of

each identified alternate control technology

were described with emphasis on characteriz-

ing collection efficiencies as a function of parti-

cle size and other important parameters. These

data were also organized into generic categories

such as cyclones, wet scrubbers, electrostatic

precipitators, fabric filters, and granular bed

filters.

The applicability of each of the identified con-

trol technologies was assessed with respect to

the generic gasifier types and various end uses.

These assessments were based on existing and
proposed environmental regulations and proc-

ess requirements for product gas purity. End
uses considered include combined cycles and
gas-fired boilers. The fate of the particulate and
tar emissions from the various gasifiers was
assessed in terms of their presence in the puri-

fied product gases, liquid effluents, and solid

wastes or sludges. In addition, gaps in the data
base required for these assessments were identi-

fied.
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U.S. Environmental Protection Agency

Emissions from Synthetic Fuels Production Facilities. Volume

I. Executive Summary , EPA-908/4-77-010a , by J.D. Colley, W.

A. Gathman, and M.L. Owen, Radian Corporation, Springfield,

Virginia, MTIS, 25 pgs., September, 1977.

Availability: Environmental Library

Reviewer's Comments:
Not received in time for review.

Abstract:
Abstract: This report was compiled to provide the
Environmental Protection Agency with an assessment of
multi-media pollutants from oil shale processing and coal
gasification facilities. The report examines oil shale and
coal extraction methods In addition to fuel conversion
processes. Three oil shale conversion processes are
considered: the TOSCO II, Paraho, and Union Oil processes. The
Lurgi process Is considered for coal gasification. Process
descriptions and module definitions are presented for each
operation. Potential air emissions, water effluents, and solid
wastes are then identified and quantified for each module.
Emissions of trace elements and organics .are determined
qualitatively. An assessment of resources required to support
the prodtictlon facilities Is also Included. The overall report
Is presented In two volumes. Volume I summarizes the
objectives, the approach, aiid the results of the study. Volume
II gives detailed descriptions of the methodology and the
resul ts.
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U.S. Environmental Protection Agency

Emissions from Synthetic Fuel Production Facilities. Volume II.

Report., EPA-908/4-77-010b, by J.D. Colley, W.A. Gatham,_and

M.L. Owen, Radian Corp. ,
Springfield, Virginia, NTIS, 218 pages,

September 1977.

Availability; Environmental Library

Purpose/Topic:
Water Pollution Technologies Useful

Potential Problems with Water Pollution

Technologies Significant

Reviewer's Conments :
(N.Z.)

This report has a particularly good section on potential

problems with waste water treatment in a Lurgi gasification plant.

The potential problem areas involve Phenosolvan effluent streams,

the system blowdown streams, and the ash sluicing line. Minor

Phenosolvan streams may be subject to calcium carbonate scaling,

and biological fouling from organic constituents. Scaling also

can be a problem in the brine evaporator and the ash sluicing

line.
. . ,

The authors also address the problems of siting synthetic fuel

plants and a number of potential sites are analyzed. Criteria

for analyzing a site are discussed.

Abstract:
Abstract: This report was compiled to provide ttie

Environmental Protection Agency with an assessment of

multi-media pollutants from oil shale processing and coal

gasification facilities. The report examines oil shale and
coal extraction processes in addition to fuel conversion
methods. Three oil shale conversion processes are considered:
the TOSCO II. Paraho, and Union Oil processes. The Lurgi
process is considered for coal gasification. Process
descr Ipt iotis and module definitions are presented for each
operation. Potential air emissions, water effluents, and solid
wastes are then Identified and quantified for eacti module.
Emissions of trace elements and organics are determined
qualitatively. An assessment of resources required to suppoi't

the production facilities is also Included. The overall report
is presented in two volumes. Volume I summarizes the
objectives, the approach, and tlie results of tlie study. Volume
II gives detailed descriptions of the methodology and tlie

results. (Portions of this document are not fully legible)
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U.S. Environmental Protection Agency

Energy from the West - Policy Analysis Report - Interagency

Energy/Environment R&D Program Report , EPA-600/7-79-083, by

I. L. White, University of Oklahoma, Springfield, Virginia,

NTIS, 826 pages, March 1979.

Availability; Environmental Library

Purpose/Topic:
Impact Overview Useful

Reviewer's Comments: (J.M.)

This 800+-page document offers a good deal of information

about prevailing problems with energy development in an eight-

state area that includes Montana. Also mentions strategies

states have used to alleviate some of them. The report was

done by an interdisciplinary team whose task was to identify

energy development alternatives to lessen impacts on communities

and then to evaluate and compare those alternatives. Areas

studied intensively were those thought to produce major potential

interest and value conflicts, e.g., housing, transportation,

land use, air and water quality, et al . Various management

strategies are offered at the end for dealing with change.

The emphasis appears to be on helping local and state govern-

ments shed their traditional reactive role to energy development

and get involved at earliest possible stages. The report is too

generalized to be very pertinent to Montana, although the infor-

mation presented provides good background material for looking

at impacts.

This is a report of the results of policy analyses conducted

as a part of a three-year "Technology Assessment of Western Energy

Resource Development." The study examines the development of

six energy resources (coal, geothermal, natural gas, oil, oil shale

and uranium) in eight western states (Arizona, Colorado, Montana,

New Mexico, North Dakota, South Dakota, Utah and Wyoming) during

the period from the present to the year 2000. Previously published

reports have described the analytical structure and conduct of the

study and reported results of a preliminary analysis of the impacts

that are likely to result when western energy resources are developed.

This report relates those impacts to the social and political context

within which this development is and will be taking place. Part I

describes the national and regional context; Part II describes how

the policy analyses were performed and reports the results of

analyses of nine major problem and issue categories: Water Quality,

Water Availability, Air Quality, Land Use, Housing, Planning and

Growth Management, Capital Availability, Transportation, and Energy

Facility Siting; and Part III identifies and discusses problems and

issues which cut across either several or all of the separate prob-

lems and issues analyzed in Part II.
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U.S. Environmental Protection Agency

Energy from the West: A Progress Report of a Technology

Assessment of Western Energy Resource Development, 3 volumes ,

by I.L, White, et al., Washington, D.C.: U.S. Environmental

Protection Agency, July 1977.

Availability: Environmental Library

Purpose/Topic:
National Policy Useful

Reviewer's Comments: (R.E.)

This lengthy (826 pages) volume is directed mainly towards

questions of national rather than state policy. Although there

is some data of interest (e.g.. Table 6.1, p. 234, gives an

overview of air emissions for standard-size energy facilities),

the document has little pertinence to environmental impacts of

the Synfuel industry.

Abstract:
This is a progress report of a three-year technology assess-

ment of the development of six energy resources (coal, geothermal,

natural gas, oil, oil shale, and uranium) in eight western states

(Arizona, Colorado, Montana, New Mexico, North Dakota, South

Dakota, Utah and Wyoming) during the period from the present

to the year 2000. Volume I describes the purpose and conduct

of the study, summarizes the results of the analyses conducted

during the first year, and outlines plans for the remainder of

the project. In Volume II, more detailed analytical results are

presented. Six chapters report on the analysis of the likely

impacts of deploying typical energy resource development tech-

nologies at sites representative of the kinds of conditions likely

to be encountered in the eight-state study area. A seventh chapter

focuses on the impacts likely to occur if western energy resources

are developed at three different levels from the present to the

year 2000. The two chapters in Volume III describe the political

and institutional context of policy making for western energy

resource development and present a more detailed discussion of

selected problems and issues. The fourth volume presents two

appendices, on air guality modeling and energy transportion costs.
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U.S. Environmental Protection Agency

Energy from the West: Summary Report , EPA-600/9-79-027, by

I.L. White, et al.. University of Oklahoma, Washington, D.C.,

GPO, 38 pages, August 1979.

Availability: Environmental Library

Purpose/Topic:
Impact Overview Not Relevant

Reviewer's Comments: (J.M.)

This is a summary report of various energy development

scenarios (including some mention of coal gasification) in a

six-state region that includes Montana. The studies condensed

in the summary were undertaken to identify the trade-offs among

alternative energy technologies and impact mitigation measures.

The summary treats all of these cursorily. Obviously, the summary

needs to be read along with the previously published project

reports in order for the information in it to be meaningful.

Abstract:
This report summarizes the results of a three-year Technology

Assessment of Western Energy Resource Development, a study which

examined the development of coal, geothermal, natural gas, oil,

oil shale, and uranium resources in an eight-state area in the

western United States (Arizona, Colorado, Montana, New Mexico,

North Dakota, South Dakota, Utah and Wyoming). The overall

purposes of this study are to identify and analyze a broad range

of consequences of energy resource development in the western

United States and to evaluate and compare alternative courses of

action dealing with the problems and issues raised by development

of these resources. The summary should be read along with the^

other publications of the project in order for information in it

to be meaningful. ‘•

Purpose/Topic

:

Employment Estimates by Skill Useful

Fuel and Material Impacts Significant

Reviewer's Comments: (T.S.)

Offers little new analysis, but is a good summary of a few major

technical reports dating from 1974-77. The authors advise caution

with respect to using estimates on costs and manpower requirements,

because of technological advances and inflation.

Most of the information used in the preliminary assessment's econ-

omic impacts section derived from the study's Energy Resource Devel-

opment Systems Report, VII Coal .
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U.S. Environmental Protection Agency
Engineering Evaluation of Control Technology for the H-Coal

and Exxon Donor Solvent Processes , EPA-600/7-79-168, by K.R.

Sarna and D.T. O'Leary, Dynalectron Corporation, Springfield,
Virginia, NTIS, 122 pages, July 1979.

Availability: Environmental Library

Purpose/Topic:
Technology Assessment Significant

Reviewer's Comments: (R.E.)

The significant assessments, briefly, for H-Coal

:

1) Coal Handling and Particulate Control
Basically deemed inadequate for reliability. It's

suggested that alternatives should be used.

2) Tail Gas Cleanup
Discharge of -100 ppm stream to either the atmosphere
or to the boiler furnaces. Deemed adequate because known

technologies can remove 99.7%. (In our minds, the question
is not whether the technology is available, but whether it

will be used.

)

3) Waste Water Treatment
An emerging technology. Obvious questions as to the fate
of trace metals, PNAs and ground water contamination.

4) Solid Wastes
These authors suggest that landfill disposal techniques,
similar to those used for coal ash will be adequate for
EDS.

a) The present pilot plant simply ships all wastes next
door for a large refinery to handle. Thus less data
is available than for some other systems. In particular,
there is no detailed mass balance for major unit processes
within the plant.

b) Because so little information is available on al

1

emission sources, no real assessment could be made in

this report.

Abstract:

The report gives results of an evaluation of the control technology of two
coal liquefaction processes

,
H-Coal and Exxon Donor Solvent. The effluent streams '

were characterized and quantified for both processes and plants (pilot and concep-
tualized commercial). The gaseous-

j
liquid-, and solid-stream emissions were

analyzed for their controllability, process complexity, and efficiency. Extrapolations
to the larger commercial size were based partly on pilot plant data and (where such
data was unavailable) engineering judgment. Several information gaps were encoun-
tered for liquid and solid effluent streams, especially as to composition. These
deficiencies were pointed out and recommendations were outlined. Present control
technology for the H-Coal process seems to be barely adequate; present designs are
Inadequate for zero discharge criteria. Control technology for the EDS process
depends on being able to rely on the facilities of an adjacent refinery's controls ; the
scalability of present control technologies, especially in the case of the bag filter
operation, is not confirmed.
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U.S. Environmental Protection Agency

"Environmental and Engineering Evaluation of the Kosovo Coal

Gasification Plant - Yugoslavia (Phase I)," by B. Salja, M.

Mitrovic, and D. Petkovic, in Symposium Proceedings: Environ-

mental Aspects of Fuel Conversion Technology, IV (April 1979,

Hollw/ood. Florida) , EPA-600/7-79-217, Springfield, Virginia,

NTIS, pgs. 137-140, September 1979.

Availability: Environmental Library

Purpose/Topic:

Lurgi Air Quality/Pollution Control Significant

Reviewer's Comments: (G.B.)

This report gives a detailed account of monitoring studies

and results from this group's investigation and sampling in

and around this Lurgi plant. In general, they found fairly

extensive emissions of acid gases, particulates and volatile

organics and inorganics. They identify sources and amounts.

However, this plant would be significantly modified and improved

if built in U.S. to meet our environmental standards (or so they

say). Has many tables of data (36) on emissions.
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U.S. Environmental Protection Agency

Environmental Assessment Data Base for Coal Liquefaction

Technology: Volume I. Systems for 14 Liquefaction Processes

EPA-600/7-78-184a, by S.C. Koralek and S.S. Patel, Hittman

Associates, Inc., Springfield, Virginia, NTIS, 118 pages,

September 1978.

Availability: Environmental Library

Purpose/Topic:
Air Useful

Health Useful

Technology Assessment - Liquefaction Useful

Reviewer's Comments: (G.B.)

This volume contains useful summarial reviews of the major

technologies and their histories for 14 promising liquefaction

processes. The information in useful for understanding and

evaluating the environmental impacts described in Volume II

and in subsequent reports on liquefaction (i.e., standards of

practice manual for SRC).

Reviewer's Comments: (R.E.)

Brief technical descriptions of 14 liquefaction systems

(86 pages), with no critical analysis. There is also a 74-page

section on system operations and auxiliary processes, and a brief

section (10 pages) on environmental assessment requirements

(abstracted elsewhere in this report).

The section on "operations and auxiliary equipment should prove

most useful because few general compilations devote much time to

these systems. No critical analysis of problems for these operations

is given.
Perhaps the most significant generality about unit processes for

liquefaction is that alj_ processes involve gasifiers somewhere in

the process and that ^ of the technical and environmental problems

inherent in the gasification of coaj exists for liquefaction

technologies.

Abstract:

lo. Abir:^ACT -pfje two-volume report, prepS'ed as”part of an overall environmental asses-

sment (EA) prctcram for the technology involved in the conversion of coal to clean

liquid fuels, and the Standards of Practice Manual for the Solvent Refined Coal Lique-

faction Process (SPA-600/7-78-091) represent the current database for the SA of

coal liquefaction technology. This volume summarizes pertinent information about 14

prominent coal liquefaction systems now being developed. For each system , it inclu-

des a brief description, a flow diagram, and a list of materials entering and loa'.'ing

the system. Potential applicable control techniques arc described genera.lly, along

with the current status and development plans for the 14 systems. The main conclusion

from this volume is that these processes are not environmentally defined in c'ne pub-

lished literature; liowever, there is some indication that current developmei'.t plans

may b.eln to correct this situation. Volume II is an environmental characcerization

of three of four selected coal liquefaction systems: Synthoil, il-Coal, and Exxon 'fl

Donor Solvent.
,
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U.S. Environmental Protection Agency
Environmental Assessment Data Base for Coal Liquefaction
Technology: Volume II. Synthoil, H-Coa1 , and Exxon Donor
Solvent Processes , EPA-600/7-78-184b, by C.J. Parker and
D.I. Dykstra, editors, Hittman Associates, Inc., Springfield,
Virginia, NTIS, 480 pages, September 1978.

Availability: Environmental Library

Purpose/Topic:
Air
Health
H-Coal and Exxon Donor Solvent
Common Operations and Processes

Significant
Significant
Significant
Signi ficant

Reviewer's Comments: (G.B.)
The chapters on H-Coal and Exxon Donor Solvent supply specific

emission estimates and waste stream composition data for the
various modules. Further, the document contains chapters
summarizing chief emission streams and environmental hazards,
which are useful for comparative purposes amongst different
technologies. Later reports on H-Coal and Exxon Donor should
be consulted.

Reviewer's Comments: (R.E.)
Considerably more technical detail for H-coal and Exxon Donor

Solvent processes than in Volume I. Several excellent comparative
tables have been included in the appendix. Other data includes:
thermal efficiency--H-coal , 70%; EDS, 58% (difference noted and
explained through the fact that EDS uses coal for hydrogen, while
H-coal uses char). Solids from the H-coal plant would be used to
generate hydrogen using the Texaco process. Because this process
is proprietary, data on both gas streams and solid wastes is

unavailable. The document makes all of its assumptions using a

Koppers-Totzek gasifiers. ..

Relatively detailed descriptions of unit processes--particularly
those associated with pol lutants--is given.

Abstract:

This volume is an environmental characterization of
three selected coal liquefaction systems: Synthoil, H-Coal,
and Exxon Donor Solvent. It documents and evaluates existing
environmentally significant data. System characterization
includes an integrated multimedia assessment of discharges to
the environment from conceptualized 7.950 cu m (50.000.bbl)
per day systems. Estimates are g t yen for the raw waste
Streams, treatment and control processes, treated waste stream
discharges. and the effects of these discharges on tlie
environment. Conclusions include: ( 1 ) carbon-containing
residues from process piiase separations are major potential
environmental problems: (2) except for solid carbon-containing
residties from pitase separa t i oris

, treatmerit and controls exist
for removing most major w.iste components - -liowever

. ttieir
efficiency in controlling coal liquefaction waste streams
needs to be tested: and (3) less attention lias been addressed
to trace organic atid Inorganic compounds.



223

U.S. Environmental Protection Agency

Environmental Assessment Data Base for High-BTU Gasification

Technology: Volume I. Technical Discussion , EPA-600/7-78-186a,

by M. Ghassemi, K. Crawford, and S. Quinlivan, TRW Environmental

Engineering Division, Springfield, Virginia, NTIS, 1*69 pages,

September 1978.

Availability: Environmental Library

Purpose/Topic:
Air Useful

Health Useful

Solid Wastes
_ _ _

Significant

Technology Assessment - Gas Purification Significant
- Gas Upgrading Significant

Reviewer's Comments: (G.B.)

Although this report contains some important and general back-

ground information on high-BTU gasification technologies and

environmental problems, it is now outdated. Part of the report

addresses data gaps and needs. Most of these gaps are currently

being filled by efforts with DOE and EPA.

Reviewer's Comments: (C.K.)

Another discussion on background information on solid wastes

generated by high-BTU gasifiers. The wastes are described by

source and general characteristics, but due to a lack of data,

almost nothing is said about specific components or any hazards

that would be associated with them.

Reviewer's Comments: (R.E.)

Other than the fact that the document is already "old," it

offers significant data and commentary. We have included si

x

pages of data from it in the appendix. Particularly significant

is Table 8-2, which summarizes data gaps for gas purification unit

processes and commentary on likely acid gas removal systems.

We would like to note that the EPA work at North Carolina State

University (see reference )
will be useful with regard to acid

gas removal.
"Unknowns" include energy use for several air pollution removal

systems and waste generation for given coals with given technologies.
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Abstract:

The report is part of a comprehensive EPA program for the environmental

assessment (EA) of high-Btu gasification technology. It summarizes and analyzv^s the

existing data base for the EA of technology and identifies limitations of available data.

Results of the data base analysis indicate that there currently are insufficient data for

comprehensive EA. The data are limited smce: (1) there arc no integrated plants
, (2)

so.Tie of the pilot plant data are not applicable to commercial operations
, (3) available

pilot plant data are generally not very comprehensive in that not all streams and

c. ••’sticutents/parameters of environmental interest are addressed, (4) there is a lack

of experience with control processes/equipment in high-Btu gasification service, .and

h toxicological and ecological implicatioiis of constituents in h'gh-Btu gasifics-tion

wrste streams are not established. A number of programs are currently under v/uy or

planned which should generate some of the needed data. The report consists of throe

volumes: Volume I summarizes and analyzes the data base; Volume n contains data

sheets cn gasification, gas purification, and gas upgrading; and Volume m contairiS

data sheets on air and water pollution control and on solid waste management.
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U.S. Environmental Protection Agency

Environmental Assessment Data Base for High-BTU Gasification

Technology: Volume II. Appendices A, B, and C , EPA-6Q0/7-78-

186b, by M. Ghassemi , K. Crawford, and S. Quinlivan, TRW

Environmental Engineering Division, Springfield, Virginia,

NTIS, 414 pages, September 1978.

Availability: Environmental Library

Purpose/Topic:
Technology Assessment - Gasifiers Significant

- Acid Gas Removal Significant

Reviewer's Comments: (R.E.)

Appendix A : Gasification Operation, Brief (15-25 pages) de-

scriptions of gasifiers which EPA concedes might be used for

high BTU gas (11 processes). For each process there is a

section "Data Gaps and Limitations." For example, under Lurgi

it is noted that ". . . not all streams (e.g., lockhopper vent gas)

are addressed and not all potential pollutants and toxicological

and ecological properties are identified." Other notable gaps

are:

Slagging Lurgi: No data on quench or cooling water available.

COGAS: Properties of most processes and discharge streams

unknown because there has never been an integrated

operation.
HYGAS: Surprising lack of data on numerous components of

several process streams.

BIGAS: Pilot plant had not reached equilibrium--no data

available.
Koppers-Totzek : No data from American coals on clarifier

effluent and sludge. No data on trace sulfur
and nitrogen compounds on raw or cleaned gas.

- Texaco: Very limited data on all process streams.

We believe that this source might furnish comparable data for

thermal efficiency and utility requirements for gasifiers. In

fact, such data is apparently not available. One surprising
comparison was between KT and Lurgi for electrical requirements:

Lurgi 23 kwh/ton
K-T 232 kwh/ton

Appendix B : 163 pages of description of Gas Purification (acid

gas removal) systems. Again, good analyses of data gaps.

Appendix C : Gas Upgrading Operation. Two sections, one on the

Shift Conversion Module, the other on the Methanation and Drying

Module. Notable data gaps are:

1) What happens to COS and CS 2 in the Shift Conversion process?

2) For fixed bed methanates (and others as well) the amounts of

Ni(C0)4 in the gas streams are not well documented.

3) Less data of any kind is available for fluidized and liquid

phase methanation processes.

Abstract:
See Volume I.



225

U.S. Environmental Protection Agency

En Vi ronmental Assessment Data Base for Hiqh-BTU Gasificati^

Technology: Volume III. Appendices D, E, and F ,
EPA-600/7-78-

186c, by M. Ghassemi , K. Crawford, and S. Quinlivan, TRW

Environmental Engineering Division, Springfield, Virginia, Nlib,

340 pages, September 1978.

Availability: Environmental Library

Purpose/Topic:
Technology Assessment - Hydrogren Sulfide Control

- Water Pollution Control

- Solid Waste Management

Reviewer's Comments: (R.E.)

Claus Plants: Significant data and comments:

a) 97% sulfur recovery with three-stage olant,

b) For 40% HS feed, use of electricity at 100 kwh/ton,

c) Process doesn't work as well if impurities such as

hydrocarbons, ammonia, HCN and H2O are present,

d) COS and CS2 not converted to S,

e) Process applicability to coal conversion process gas

purification systems not entirely established.

Scot tail gas treatment (Shell Claus Off-Gas):

a) Useful only with Claus tail gas,

b) Not all COS or CS2 converted,
.

c) Information unavailable on effect of numerous contaminants

on process, .

d) Information unavailable on effect of excess CO2 m process

stream.

Beavon:
a) Used in conjunction with Stretford Unit,

b) Uses 64 kwh/ton of S in the tail gas,

c) Efficiency of COS and CS2 removal compared by high

concentration of CO2,
. • 4. /mu utm

d) No good data on the fate of various contaminents (NH3, HCN,

carbonaceous matter, trace metals, etc.) or on their effect

on process efficiency.

Several other processes reviewed (IFP, Sulfneen and Cleanair).

Abstract:
See Volume I.

Significant
Significant

Si gni fi cant
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U.S. Environmental Protection Agency

Environmental Assessment Data Base for Low/Medi um-BTU

Gasification Technology: Volume I. Technical Discussion ,

EPA-600/7-77-125a, by E.C. Cavanaugh, et al.. Radian Corp. ,

Springfield, Virginia, NTIS, 169 pages, November 1977.

Availability: Environmental Library

Purpose/Topic:
Technology Assessment - Low BTU Gas Significant

Reviewer's Comments: (R.E.)

Some date on 65 different gasifiers, but 14 gasifiers (see

Appendix) are identified as "promising."

We have chosen several tables from this publication for

inclusion in the appendix. For technology assessment, the

distinction among gasifiers as to the end-use of the product

should be pertinent.
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U.S. Environmental Protection Agency
Environmental Assessment Data Base for Low/Medi um-BTU
Gasification Technology: Volume II. Appendices A-F ,

EPA-600/7-77-125b, by E.C. Cavanaugh, et al.. Radian Corp.,
Springfield, Virginia, NTIS, 365 pages, November 1977.

Availability: Environmental Library

Purpose/Topic:
Technology Assessment - Low BTU Gas Significant

Reviewer's Comments: (R.E.)

We have commented upon Volume I. Volume II gives good
descriptions of 14 technologies and brief descriptions of

gas purification, air pollution control, water pollution control
and solid waste control. The latter section is particularly
useful because "Process Advantages" and "Process Disadvantages"
are stated for every control technology. For example, Stretford
doesn't remove organic sulfur compounds, but Beavon does, Beavon
and SCOT both require fuel gas for operation, etc.
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U.S. Environmental Protection Agency
Environmental Assessment of Coal Cleaning Processes: First

Annual Report; Volume I. Executive Summary . EPA-600/7-79-

073b, by A.W. Lemmon, Jr., et al.. Battel le-Columbus

Laboratories, Springfield, Virginia, NTIS, 72 pages, June

1979.

Availability: Environmental Library

Purpose/Topic:
Technology Assessment - Coal Cleaning Useful

Reviewer's Comments: (R.E.)

Volume II, which provides more detail than this summary, has

been reviewed.

Reviewer's Comments: (G.B.)

Principal coal cleaning air pollutants are dusts from coal

handling and particulates and combustion products from coal

dryers. This report primarily describes Battelle's preliminary

results on characterizing these pollutants. It also describes

their future work.

Abstract:

t6. ABSTHAcf 'j'he report gives res^iilts of the first year's work on an environmental

assessment of coal cleaning processes. A strong base of engineering, ecological,

pollution control, and cost data is being established through data gathering and sys-

tems analysis efforts. In addition to program management, three task areas are

defined: system studies, data acquisition, and general program support. Early avail-

ability is anticipated for draft reports of progress for three subtasks; (a) developing

information on on coal cleaning process technology; (b) defining the technological and

cost stahis of the control of pollutants from coal cleaning and refusal disposal; and

(c) establishing criteria for meeting environmental goals. (A fourth subtask, acqui-

ring process data, was terminated to avoid duplication.) Progress has been made on

data acquisition subtasks, aimed at the planning needed as the forerunner of the anti-
j

cipated environmental field testing program: (a) developing and describing the overall;

environmental test program; (b) developing the rationale for selection and selecting
^

the evaluation sites; (c) specifying the e.xperimental testing techniques to be used;

and (d) developing the master site test plan. (Ten site categories have been specified

for testing.) General program support includes; (a) obtaining background environmen-

tal data, and (b) operating a coal cleaning information center.
|
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U.S. Environmental Protection Agency

Environmental Assessment of Coal Cleaning Processes:

First Annual Report; Volume II. Detailed Report , by A.W.

Lemmon, Jr., et al., Battelle-Columbus Laboratories,

Springfield, Virginia, NTIS, 173 pages, June 1979.

Availability: Environmental Library

Purpose/Topic:
Technology - Coal Cleaning Useful

Reviewer's Comments: (R-E-)

1) This is an initial report--most of the work remains to be done.

2) "Coal Cleaning" is mainly concerned with Eastern coals to be

used for coal-fired power plants (only 12 of 435 coal cleaning

plants are in the West and 6 of those are in Utah).

3) Several of the synfuel technologies require specifically treated

and/or sized coal. Both coal pre-treatment and coal cleaning

deserve review and this series of documents for EPA (and

Battelle) should be obtained.

4) "The disposal of coal cleaning plant waste is a worldwide

problem of increasing magnitude" (page 7 of report).
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U.S. Environmental Protection Agency

Environmental Assessment of Coal Liquefaction: Annual Report ,

EPA-600/7-78-020, by K.T. Budden, et al., Springfield, Virginia,

NTIS, 200 pages, February 1978.

Availability: Civil Engineering, Montana State University

Purpose/Topic:
Current Technology
Water Pollution Constituents
Potential and Existing Regulations

Methods for Analyzing and Determining

Environmental Effects

Reviewer's Comments: (N.Z.)

A very general treatment of environmental problems associated

with liquefaction but worthwhile reading. General categories of

pollutants are defined and possible treatment alternatives

discussed. The authors present a detailed analysis of current

and potential environmental regulations affecting the liquefaction

industry. The most unique and valuable aspect of this report is

the development of procedures for sampling and analyzing environ-

mental effects of a liquefaction plant, including establishing

baseline data prior to the building of such a plant. This report

is an annual report for a program to develop a Standards of

Practice Manual for each liquefaction technology and it would be

prudent to monitor the progress of this report.

Useful
Useful
Significant

Significant

Abstract:
The report summarizes results of a study of the environmental

aspects of 14 of the most prominent coal liquefaction systems, in

terms of background, process description, major operations, input

and output streams, status and schedule of system development. As

a result of the study, four systems — SRC, H-Coal , Exxon Donor

Solvent, and Synthoil were selected for in-depth study. The first

Standards of Practice Manual, under preparation for the SRC-I system,

will include descriptions of modules, control/disposal practices,

environmental emissions, and control/disposal costs.
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U.S. Environmental Protection Agency

"Environmental Assessment of SRC-II, An Update," by C.R. Moxley,

and D.K. Schmalzer, in Symposium Proceedings: Environmental

Aspects of Fuel Conversion Technology, IV (April 1979, Hollywood,

Florida) . EPA-600/7-79-217, Springfield, Virginia, NTIS, pg. 357-

382, September 1979.

Availability: Environmental Library

Purpose/Topic:
Air Quality/Emissions/Control Significant

Health - General Useful

Reviewer's Comments: (6.B.)

This report reviews results of ambient air monitoring around

the SRC-II pilot plant; also it reviews in-plant monitoring

levels of some substances (PAH, benzene). Health-related

aspects or results are generally discussed, with authors implying

more monitoring research is necessary as potential health problems

do exist.

Abstract:

Environmental assessments reports (EARs)

h j.ve been developed hy the U.S. Environmental

P~otection Agency (EPA) to provide assistance

i.n meeting commitments to preserve environ-

mental quality. E.^Uls are applicable both to

emerging coal gasification and liquefaction sys-

tems. This paper addresses the environm.ental

assessment of coal liquefaction via solvent re-

fined coal (SRC).

An overview of the hypothetical SRC system

considered is made. Potential sources of air

emissions, water effluents, and solid waste dis-

charges are identified. Applicable control alter-

nitives for the discharges are discussed. Eased

on I’tilieation of these controls, a summ.arized

Virsion of the m.ultim.edia environmental goals

[dlEGs) and source analysis models (SAMs) ap-

plied to SRC system discharges is presented,

'irh'ighting c.xisting areas of environmental

concern. Research r..'eds for subsequent anvi-

ro .'".en‘dl assessments of SRC also are noted
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U.S. Environmental Protection Agency

"Environmental Assessment Report: High-BTU Gasification

Technology," by M. Ghassemi , et al., in Symposium Proceedings:

Environmental Aspects of Fuel Conversion Technology, IV

(April 1979, Hollywood, Florida) , EPA-600/7-79-217 , Springfield,

Virginia, NTIS, pgs. 203-250, September 1979.

Availability: Environmental Library

Purpose/Topic:
Air/Pollution Control - General Significant

Reviewer's Comments: (G.B.)

This report reviews many significant aspects of high-BTU

technology and identifies important data gaps. Most of this

discussion is technology oriented: reviews many processes--

Lurgi , Hygas, Cogas, CO2 Acceptor, Bigas, Synthane, Hydrane;

air pollution control processes; wastev/ater processes. Examples

of data gaps are: emissions associated v/ith decommissioning

spent catalysts and treatment of sludges; trace element, toxi-

cological and ecological characteristics of waste streams and

performances of control systems.

Abstract;

Ai p-.*; of a comprehensive program for the

er.':ironmentaI assessment of high-Btu gasifica-

tion technology, the available data on kigh-BCti

gcjificatiOn and associated operations and proc-

esses have been analyzed, and gaps in the ex-

isting data base have been identified. This paper

d ’scribes the data analysis m.ethodology end
identifies lim.itations of the available data. The
p'cgram v:as sponsored by the Fuel Process

Branch of the U.S. Environmental Protection

:\g:ncy's Industrial E'wironmental Research

Laboratory (EPA lEP.L), Research Tricn.gle

Parh, .VC.
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U.S. Environmental Protection Agency

Environmental Assessment Report: Lurqi Coal Gasification

Systems for SNG, Interagency Energy/Envi ronment R&D Program

Report , by M. Ghassemi , et al., EPA-600/7-79-120, Snringfield,

Virginia, NTIS, 325 pages. May 1979.

Availability: Environmental Library

Purpose/Topic:
Air - Specific
Health - General and Specific
Solid Wastes
Water Treatment Technologies
Water Pollutants
Needs for More Information/Data
Water Standards Applied to SNG

Lurgi Technology

Reviewer's Comments: (G.B.)

This report is extremely comprehensive in terms of reviewing

the basic Lurgi unit processes and in identifying major air

(also water and solid waste) pollutants and pollution control

systems from each of these unit processes. The report also

points out data gaps. Extremely valuable document for compre-

hending major environmental hazards associated with Lurgi

gasifier, but lacks a little detail on quantifying some aspects

of these hazards (i.e., certain emission streams, effectiveness

of new control technologies, data on health hazards).

Reviewer's Comments: (C.K.)

Good review of the sources of solid wastes generated at a

Lurgi SNG plant and the sources of each type. Gives data on what

is known about each type of waste, alternative disposal methods

and the potential environmental impacts each waste may have.

Also explains environmental assessment methodologies intended

for use in determining the controls needed once the plant is in

operation.

Reviewer's Comments: (N.Z.)

Excellent and complete information on Lurgi coal gasification

(useful also for evaluating environmental effects of SNG plants

in general). This report has good summaries and tables on each

topic. Requirements for more data to evaluate environmental effects

are fully discussed.
All U.S. Lurgi plants are designed for zero-discharge; therefore,

area of concern is hazards associated with accidents and spills

during handling and transportation. Also, water pollution may

result from leachate in landfill operation and runoff from storage

pi les.

Indirect water quality impacts include "washout" and "fallout" of

air pollutants from the facility. Indirect impacts may be minimized

through proper plant siting and proper design and operation of land-

fills, impoundments, air pollution control systems and runoff

Significant
Significant
Significant
Significant
Significant
Significant
Signi fi cant
Significant
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Reviewer's Comments: (N.Z.) continued

containment measures.
This report would be an excellent choice to include in any

synfuel library collection.

Abstract:
Abstract: The report Is a compilation and analysis of data on
the equipment and processes constituting the LurgI Substitute
Natural Gas (5NG) systems, the cont ro 1 /d I sposa 1 alternatives
for a media, the performance and cost of control alternatives,
and present and proposed environmental requirements. It
provides the best technical basis currently available for
establishing environmental standards for Lurgl 5NG plants
LurgI SNG systems are divided Into four operations I coa

1

preparation, coal gasification, gas pur I f I ca t I on , and gas
upgrading) and a number of auxiliary processes (air pollution
control, raw water treatment, oxygen production. etc.); each
operation consists of a number of processes. Data are provided
on the characteristics of Input materials, products, and waste
streams associated with each process. Pollution control
alternatives for air emissions, water effluents, solid wastes,
and toxic substances In an integrated facility were examined
for performance, costs. energy requirements, and ability to
comply with current and anticipated environmental standards.
The adequacy of the data was evaluated and the additional data
needed to support standards development and enforcement and
health and ecological effects and control research and
development were identified. On-goIng and planned programs
which may supply some of the needed data are reviewed.
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U.S. Environmental Protection Agency

"Environmental Assessment Report: Solvent-Refined Coal," by

K.J. Shields, in Symposium Proceedings: Environmental Aspects

of Fuel Conversion Technology, IV ( April 1979, Hollyv/ood,

Florida), EPA-600/7-79-217, Springfield, Virginia, NTIS, pgs.

383-404, September 1979.

Availability: Environmental Library

Purpose/Topic:
Air Quality Significant

Reviewer's Comments: (G.B.)

This report summarizes SRC I and II technology and gives data

on major waste streams, particularly on air emissions (also

water and solid). The review of significant sources of air

pollution and control technologies is particularly useful.

Other EPA reports on SRC would expand the data base.

Abstract:

This pcper describes the activities that have
been undertaken, as well as future environmen-
tal activities thuzt will occur in the succeeding
ph^^zses of the 6,000 TTD SRC-H Coal Liquefac-

tion Demonstration Project This plant will be
built in the Morgantown, West Virginia area

uruder sponsorship of the U.S. Department of
Er,ergy (DOE).

Currently, the phase is characterized by ef-

forts in two main areas:

1. Collection of baseline data for incorporation

into an environmental impact statement A
brief description of our data-gathering ef-

fort is given with special attention to;

• Results from the air-monitoring station,

especially regarding the ozone attain-

ment'norwittainment status in the area.

• Existing levels of PXAs in soils, ambient
suspended particulate matter, ground-

waters, and surface waters/sediments in

the Monongahela River and the various

tributaries that traverse the project site.

• Expected impact of the project on the ex-

isting socioeconom.ic climate of the re-

gion.

2 Identification of the following anticipated

major environmental concerns of the proj-

ect-

• Current plans for the onsite disposal of
approximately &jO T/D of a potentially

hjoeardous waste.
• Industrial hygie-~e and potential health

tfftcts of the plant A medical surveil-

lance program for plant workers and the

stat-us of the toxicology programs for
SRC-II (solvent refined coal)products and
ir.tirmediate streams will be addressed

• Consum.pt-.ve use of water and its irnpact

on the Monongahela River.

• Status of combustion tests on SRC-II

product oil and anticipated environmen-

tal concerns of its use.
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U.S. Environmental Protection Agency
Environmental Assessment Report: Solven t Refined Coal (SRC)

Systems . EPA-600/7-79- 146, by K.J. Shields, et al., Hittman

Associates, Inc., Springfield, Virginia, NTIS, 846 pages,

June 1979.

Availability: Environmental Library

Purpose/Topic:
Solid Wastes
Technology Description
Air
Health

Significant
Useful
Significant
Signi ficant

Reviewer's Comments: (C.K.

)

Contains lengthy descriptions of sources of wastes from SRC I

and II processes, as well as methodologies to determine the impact

of the wastes on the environment. However, the control of the

solid wastes is given very superficial treatment. Land or mine

fill is the major type of disposal recommended, but little is said

about the consequences of this method or about how much space would

be required.

The methodology presented for determining impacts on the

environment is seriously flav/ed. Too much emphasis is placed on

acute toxicity rather than chronic effects, nothing is said about

the effects of trace elements on aquatic or terrestrial systems,

and synergistic effects would likely be ignored by the proposed

assessment technology. The entire treatment of the disposal/

environmental impact problem has virtually no biological basis.

(I feel that a .05 significance level may be too high when dealing

with powerful carcinogens, as is proposed in this report.)

Reviewer's Comments: (R.E.)

Most of the document is "environmental." Hov/ever, there is an

excellent 100-page description of the technical process, including

short descriptions of individual unit processes. Significant points

include

:

1) The entire document is based on a facility which purchases

electric power. In fact, a commercial facility would produce

its own power, causing additional environmental impacts.

2) The major technical problem in the development of SRC systems

was the separation of solids from the hot liquid stream. For

SRC II the problem appears to be solved by the use of vacuum

distillation. For SRC I filtration would be used, yielding a

filter cake. No analysis is given as to the viability of

this process.

3) This design uses a Koppers-Totzek gasifier for the production

of the hydrogen necessary for the process. Other gasifiers

could be used in a commercial facility. Because of the need

for hydrogen, all of the normal, low-BTU gasification unit

processes must be used (oxygen plant, shift conversion, acid

gas removal, sulfur removal, ammonia recovery, and phenol

recovery.
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Reviewer's Comments: (R.E.) Continued

These plans call for acid gas removal through the use of

monoethanol amine, sulfur removal through the Stretford process

and phenol removal through an extraction process using naphtha.

Reviev^er's Comments: (G.B.)

This lengthy document represents the most comprehensive

environmental report on SRC I and II technologies to date. It

contains essential background information on air, solid wastes,

water and health hazards, control technology and emissions

_

associated with pilot-scale SRC plants. However, informational

deficiencies on many environmental aspects are evident, e.g.,

estimated fugitive emissions (in plant) and compositions of gas

streams (or wastes) for commercial-scale operations. (According

to as least one Hi ttman representative, this report was more_

restrictive, environmentally, than deemed necessary. This is

possible when considering pilot plants do not have the environ-

mental controls that will be used in commercial plants.

Abstract:

“xhe report is an integrated evaluation of air emissions ,
water effluents

,

solid wastes, toxic substances, control/disposal alternatives, environmental reg'i-

latory requirements, and environmental effects associated with solvent refined coal

(SRC) systems. It considers the SRC-I (solid product) and SRC-II (liquid product)

variations of solvent refining in terms of a hypothetical facility to produce ^
m/day liquefied coal products. Discussions emphasize SRC-II production, identi-

fying differences applicable to SRC-I production. An overview of the SRC system

processes is followed by characterizations of applicable input materials ,
process

streams , waste streams, products, and byproducts. Control and disposal options ate

surveyed to determine their applicability to subject discharges. Potentially applicable

regulatory requirements are reviewed and compared to estimated after-treatment

discharge levels. Source Analysis Model (SAM) analyses indicate that solid wastes

produced by SRC systems are the greatest source of current environmental concern.

The major environmental difference between SRC-I and SRC-II systems is the poten-

tial for particulate emissions of SRC-I solid product dust. Additional information

needs for future environmental assessment are discussed. Supplemental information

pertinent to the discussions is included in appendices.
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U.S. Environmental Protection Agency
Environmental Assessment: Source Test and Evaluation Report ,

Lurgi (Kosovo) Medium-BTU Gasification, Phase 1 , EPA-6Q0/7-79-

190, Springfield, Virginia, NTIS, 141 pages, August 1979.

Availability: Environmental Library

Purpose/Topic:
Air Significant
Health Useful
Solid Wastes Not Relevant

Reviewer's Comments: (G.B.)

This report is the first in a series of four documents that

address the multimedia emissions and potential hazards from the

Kosovo (Lurgi) plant. Results of Phase I (this report) indicate
that significant and potentially hazardous quantities of benzene,

mercaptans, CO, NH 3 and HCN pollutants are being released within
or from the Kosovo plant. Further studies (to be continued through

1980) will shed more light on the extent of and control for these

emissions.

Reviewer's Comments: (C.K.)
The solid wastes from the Kosovo Lurgi gasifier were not really

analyzed during the "Phase I" part of the study program. The
"Phase II" part will study the solid and liquid waste streams.

Abstract:

»*. AisVKACT^j^g
report summarizes an ongoing test program involving a commercial

! !

medium-Btu Lurgi coal gasification plant in the Kosovo region of Yugoslavia, The
environmental data acquisition program is sponsored by the U.S. EFA ai:id the gov- i

ernment of Yugoslavia. The objective of the program is to characterize potential ’

j

environmental problems and control technology needs associated with the gasification
|

of lignite coal in a state-of-the-art Lurgi gasification plant. This timely program
is enabling the EPA to study firsthand the environmental problems which may be ;

encountered by futoe operators of U.S. gasification plants. Phase I of the tests,

now complete, concentrated on the characterization of major pollutants in the
j

plant’s gaseous emissions. Some characterization of the plant's liquid and solid

waste streams and its by-products were also performed. A SAM/IA analysis of the

gaseous emissions indicated that the major pollutants of concern are CO, benzene,
H2S, mercaptans, and NH3, The Phenosolvan effluent contained a high concentration
of organics and had a high (11-12) pH. The sulfur concentration of lights (i.e.

,
gaso-

line) in the by-product streams was significantly higher than that of the heavies '

(i.e.
,
tar). Phase n will emphasize detailed characterization of trace organics and

trace elements in the plant's multimedia waste streams and control options.
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U.S. Environmental Protection Agency

Environmental Effects of Increased Coal Utilization: Ecolog -

ical Effects of Gaseous Emissions From Coal Combustion , EPA-

600/7-78-108, Springfield, Virginia, NTIS, 60 pgs., June, 1978.

Availability: Environmental Library

Purpose/Topic:
General - Environmental Useful, But Not Too

Relevant to Synfuels

Reviewer's Comments: (G.B.)

This report broadly addresses ecological and environmental

effects of NOx, SO and fine particulates which are emitted from

coal combustion. Thus, the document focuses primarily on coal-

fired power plant fuel conversion emissions and effects. Some

generalization can probably be made, however.

Abstract:

f\jS. abstract
' . - -

This report is provided for the Health and Environmental Effects of Coal Utilization"
I

€

01™?! ttee (Dr. David Rail, Chairman) which was created by the request of the DOE in
! response to the President's Environmental Message. It evaluates ecological and environ'

I

mental effects of gaseous emissions and aerosols of various types which result from coa'
1 combustion. The report deals with NOx, SOx. fine particulate, photochemical oxidant
'and acid precipitation as these pollutants affect natural and managed resources and
{ ecosystems

.

j

The economic implications of ecological effects are identified within acceptable limi'
jin addition, the reliability of the data base upon which conclusions or estimates are
made is evaluated to the degree possible. Aquatic and terrestrial effects are dis-
tinguished where the pollutants in question are clearly problems in both media.

Sulfur oxide (SOj^) emissions and nitrogen oxide (NO ) emissions are projected to be
higher in 1985 and 2000 than in 1975. Since SOj^ and NO^^ are major contributors to acid
precipitation, substantial increases in total acid deposition can be expected in the
nation as a whole. At present, acid precipitation is most abundant in the North Centra'
and Northeastern States.

Estimates of the non health-related cost of air pollutants range from several hundred
million dollars per year to $1.7 billion dollars per year. In general, these estimates
include only those relatively easily measured considerations such as crop losses result-
-fram .acure PQMutlQa episodes or cost or frequpjiL^pa inti ng-^ar^^ rfi.sajlt. n£-air-4ic»lljjljjcu
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U.S. Environmental Protection Agency
Environmental Standards for Coal Conversion Processes, Volume

II: Selected State, Mexican, and Canadian Regulations , EPA-

600/8-89-231b, by D.K. Webber and D.E. Whittaker, Pullman

Kellogg, Springfield, Virginia, NTIS, 364 pages, October 1979.

Availability: Environmental Library

Purpose/Topic:
Air Very Useful

Reviewer's Comments: (G.B.)

Volume II of this lengthy document series (600 pages) reviews

Canadian and Mexican as well as additional selected state water,

air and solid waste standards aopli cable to synfuels. This

document will serve as an excellent reference for regulatory as

well as control technology information.

Abstract:

Existing and proposed environmental standards have been gathered

and synopsized to serve as a guide for evaluation of the effi-

ciency of available and developing technology for control of

liquid effluents, gaseous emissions and solid wastes from coal

conversion processes. Within the United States, the Federal and

EPA standards and guidelines for air, water and solid wastes were

gathered, together with the standards for 22 states selected for

their potential in installation of coal conversion facilities and

the standards for two regional commissions. With a view toward

^.he possibility of environmental effects crossing national bor-

ders, the standards and guidelines for Mexico, the Dominion of

Canada, two Canadian provinces and the International Joint

Commission of U.S. and Canada, were synopsized and added to the

U.S. standards.

All of the standards and guidelines were compared and from them a

summary of the most stringent of the standards was developed.

This summarization, reduced as far as possible to engineering

terms, can serve as a guide in the design of coal conversion

plants on the premise that if the effluents, emissions and wastes

from the conversion process steps are so treated that the final

releases to the environment meet the criteria in the summary of

most stringent standards, then the conversion plants can be built

anywhere in the U.S., Mexico or Canada.
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"Evaluation of Coal Conversion Wastewater Treatability, by

P.C. Singer, et al., in Symposium Proceedings: Envi ronment^

As oe cts of Fuel Conversion Technology, IV (April 1 979, Hollywojd_^

FI bri da )y EPA- 600/7- 79-217, Springfield, Virginia, NTIS, pgs.

457-478, April 1979.

Availability: Environmental Library

Purpose/Topic:
Biodegradability of Synthetic Fuel

Wastewater Significant

Reviewer's Comments: (N.Z.)
_ ^ • n 4. j

This is a good report on the biodegradation of simulated

synfuel wastewater using laboratory reactors. The results

_

indicate good BOD, COD and TOC removal with removal improving

with longer detention times. The report gives kinetic analyses

useful for design of biological waste treatment. A mammalian

cytotoxicity assay, used as an indicator of potential human

health effects of the wastewater, showed that cytotoxicity

decreased with increasing degrees of biological treatment.

Information in this article is included in the report Treatabilij^

and Assessment of Coal Conversion Wastewaters: Phase I , by P.C.

Singer, et al .
(EPA-600/7-79-248)

.

Abstract: ^ . 4. i

This paper describes preliminary results from an experimental

program that evaluates biological treatability of coal conversion

wastewater. The experimental approach includes preparation of a
_

synthetic wastewater designed to simulate a practical coal conversion

discharge. Design and operation of four biological reactors and

the preliminary results from the first few months of synthetic waste-

waster treatment are described. Data analyzed include chromatographic

analyses of the wastewater and reactor effluents, as well as cyto-

toxicity analyses using Chinese Hamster V79 cells.
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"Fate of Phenols During the Gasification of Coal," by J.P.

Fillo and M.J. Massey, in Symposium Proceedings: Environmental

Aspects of Fuel Conversion Technology, IV (April 1979, Hollywood,

Florida), EPA-600/7-79-217, Springfield, Virginia, NTIS, pgs. 279-

301, April 1979.

Availability: Environmental Library

Purpose/Topic:
Importance of Phenols (Commercial Use

and Toxicity)
Source of Phenol in Water

Chemistry and Reactivity of Phenols

Not Relevant
Significant
Significant

Reviewer's Comments: (N.Z.)

Phenols comprise 60-80% of TOC in synfuel wastewaters and is

important both commercially and as a waste requiring treatment.

This report is useful only for someone studying phenols in

details. The information contained in this report is not directly

pertinent to the role phenols play in aqueous contamination.
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Health Impacts of Environmental Pollution in Energy-Development

Impacted Communities; Executive Summary , by Copley International

Corporation, Denver, Colorado, EPA, Office of Energy Activities,

68 pages, January 1977,

Availability: R. Gold

Purpose/Topic:
Preparing for and Handling Impacts Useful

Impact Overview Useful

Reviewer's Comments: (J.M.)

Although the survey done as part of this report is now 5-6

years old, data offered are still generally pertinent to our

purposes (80% of the communities surveyed had populations under

2500, and the appendices at the back offer state-specific infor-

mation on available health services, etc.)

The study showed an inverse relationship between the extent

of impacts on health and the ability of a community to evaluate

the potential detrimental situations. It covered two general

groups of health effects due to energy development: l) effects

associated with industrial processes (little substantiation here),

and 2) effects associated with rapid growth of a community, i.e.,

impacts on water and sewage systems, and direct effects on people

(overcrowding, alcoholism, child abuse, deprivation of health

services). Some largely "subjective reports" cited as reflecting

occurrences of direct health effects due to energy development.

Implication is that "good" planning has managed to avert major

epidemics.
Major flaw in the study is that data on impacts due to energy

development are inadequate and unreliable, at least at the time

the study was done. Specific information on annual population

projections and development schedules are important to apply data

for planning purposes.

Methodology included questionnaires (1974-75) completed by

health officials and designation of "impacted" status to com-

munities by weighted and non-weighted variables.

Abstract:
This report summarizes work designed to assist EPA in evaluating

the environmentally-related health impacts associated with develop-

ing energy resources in Federal Region 8 (Colorado, Montana, North

Dakota, South Dakota, Utah and Wyoming). Results of the following

activities are condensed in sections of the report: 1) exploration

of means for appraising the current extent of health impacts in

affected communities; 2) determination of the scope and adequacy

of pertinent health information available in state repositories;

3) identification of the potential health impacts resulting from

development of energy resources; 4) definition of approaches and
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Abstract: continued
economic considerations in providing health services in coimiun-

ities affected by energy developments; and 5) development of

formats and protocols for collecting and consolidating data

needed for adequate planning to prevent or reduce adverse health

effects related to energy developments, A total of 212 impacted

communities was identified during the course of this study.
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"Kosovo Gasification Test Program Results; Part II, Data

Analysis and Interpretation," by K.J. Bombaugh, W.E. Corbett,

in Symposium Proceedings: Environmental Aspects of Fuel

Conversion Technology, IV (Aoril 1979, Hollywood, Florida) ,

EPA-600/7-79-217, Springfield, Virginia, NTIS, pgs. 181-202,

September 1979.

Availability: Environmental Library

Purpose/Topic:
Air Qual i ty/Lurgi Pollution Control Very Useful

Reviewer's Comments: (G.B.)

This report is useful for interpreting the significance of

the previous report's data (Phase I, Kosovo Plant). The

significant emission streams are identified in Tables 1 and 2;

also, the quantities of major pollutants are given (Tables 3

and 4) in terms of their respective MATE values and PDOH, PTUDR

values. Liquid by-products and wastewater properties are given

in Tables 7 and 8.

These Kosovo studies contain some of the only air pollution

data taken from currently operating Lurgi plants.

Abstract:

This presentation is a progress report on an

EPA-sponsored program to characterize envi~

ronmental problems associated with the gasifi-

cation of lignite in a commercial-scale plant

using Lurgi gasifiers. The data acquisition ac-

tivities associated with this program are being

corxiucted at a gasification complex in the

Kosojo region of Yugoslavia as an internation-

al, c ^operative effort between the United States

cr.d Yugoslavia.

1 h? Kosovo test program is being imple-

m.r.ltd in two phases. Phase I, now com.pleted,

cd ]r:s:ed major and minorpollutant emissions.

1'ra.e H, to begin in the summer of 1979, will

fetus on significant trace pollutant emissions,

such trace elements and hazardous trace or-

ganics.

IL cause this presentation is based on the data

that was gathered during the first test phewe, it

c-ddresses prim.arily t'le bulk properties of the

p\uxt's m.rjor emission and effluent str'ams. It

u ill be presented in two parts. The first part, by

}! Iditrovic
,
addresses test procedures and iv-

$:d:s. The second part, by Radian Corporation,

conside'-s the implications of those results i.n

i\’.:.ion to control requirements for U.S. gnsifi-

cu'dens plants.
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"Liquefaction Environmental Assessment," by D.B. Emerson, in

Symposium Proceedings: Environmental Aspects of Fuel Conversion

Technology, III , EPA-600/7-78-063, Springfield, Virginia, NTIS,

pgs. 208-219, April 1978.

Availability: Montana State University Library

Purpose/Topic:
Water Pollution/Liquefaction Useful

Reviewer's Comments: (N.Z.)

This report is very general and does not give any comprehensive

information on water use or pollution in a liquefaction plant.

The only useful aspect of this report is a table summarzing the

sources and characteristics of liquefaction wastewater streams.



244

U.S. Environmental Protection Agency

Mananing Growth in the Small Community. Part 1: Ge tting a

Picture of What's Ahead; Part 2: Getting the Community Involved

and Organized; Part 3: Community Action and Growth Management,

Action Handbook, EPA-908/4-78-005a ,b ,c , by Brisco, Maphis, Murray,

Lamont, Inc., Washington, D.C., GPO, 160 pages, July 1978.

Availability: Environmental Library

Purpose/Topic:
Preparing for and Handling Impacts Useful

Reviewer's Comments: (J.M.)
_

The handbook is designed to be a detailed "how to manage

manual for small communities undergoing or facing the prospects

of accelerated growth. Part I includes worksheets to enable

locals to estimate impacts on public services (employment, housing,

population), although very little is said about anticipating

impacts in other areas, e.g., quality of life, social structure,

culture, etc. The need for local government intervention is

stressed, as is community organization skills (a step-by-step

guide for same is included in Part II).

Although not focused on specific resource development projects,

the handbook offers very practical aids for understanding and

dealing with some socioeconomic impacts on the community level

due to the influx of outsiders. Should be viewed as supplement

to other studies.

Abstract:
. ^ . j

The Action Handbook consists of three parts designed to be used

together. It represents a detailed "how to manage" manual for

small communities undergoing or facing the prospect of accelerated

growth. Part I is intended to give an overview of the community

management process and to assist the user in estimating how

development of a certain type might affect the community s needs

for various public services, such as police officers, sewage

treatment capacity, park land, etc. This part should be of

interest to all those who wish to understand potential community

impact, and especially those who would initiate community manage-

ment and organization. Part II deals with approaches to getting

the community involved and organized. It suggests a working model

for the community organizers. Part III focuses on community action

and growth management. This part will be of greatest interest to

those closely involved in making government work to manage growth.
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Monitoring Environmental Impacts of the Coal and Oil Shale
Industries: Research and Development Needs , EPA-600/7-77-015,

by D.C. Jones, et al., Springfield, Virginia, NTIS, 193 pages,
February 1977.

Availability: Montana State University Library

Purpose/Topic:
Summaries of Technologies Useful

Potential Water Pollution Useful

Reviewer's Comments: (N.Z.)

This report has summaries on almost every type of synthetic
fuel process (including many outdated ones). The summaries are
brief and do not contain much detail. There is some mention of

the in-situ process. The report is only marginally useful and

is not very current (1977). Most of the information is brief and

can be obtained elsewhere.
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"Multimedia Environmental Goals," by G.L. Kingsbury and J.B.

White, in Symposium Proceedings: Environmental Aspects of Fuel

Conversion Technology, IV (April 1979, Hollywood, Florida) , EPA-

600/7-79-217, Springfield, Virginia, NTIS, pgs. 7-21, April 1979.

Availability: Environmental Library

Purpose/Topic:
Review Strategy of Determining Multimedia

Environmental Goals (MEGS) Useful

Reviewer's Comments: (N.Z.)
Multimedia environmental goals are defined as levels of con-

taminants or degradents (in ambient air, water or land or in

emissions or effluents conveyed to ambient media) that will not
produce negative effects in the surrounding populations or eco-
systems, or that represent control limits demonstrated to be
achievable through technology.

This is important for projecting optimum control strategies
for the future operation of synthetic fuel plants. However,
determining MEGs for synfuel production is in its infancy and

this report does not present much information on actual priorities
in control of pollution. This report is useful in detailing what
the strategy is for deriving MEG values and the importance of

MEGs in controlling pollution. MEG values are important in

deriving effluent or emission regulations for synfuel industries.
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Multimedia Environmental Goals for Environmental Assessment;

Volumes III and IV. MEG Charts and Background Information

Summaries (Categories 1-26) ,
EPA-600/7-79-176a and b, by G.L.

Kingsbury, et al., Research Triangle Institue, Springfield,

Virginia, NTIS, 940 pages, August 1979.

Availability: Environmental Library

Purpose/Topic:
Air Very Useful

Health Very Useful

Reviewer's Comments: (G.B.)

These two volumes contain the raw data for EPA's determinations

of MEGs for 586 organic compounds contained in 26 classes. These

are the basic reference documents for toxicity data utilized by

EPA.

Abstract:

These volumes provide charts and background information summaries for

MEG Categories 1-12 and 13-28. They address 586 organic compounds. In the context

of deriving MEGs, the volumes: (1) offer perspective on the broad range of contami-

nants whose control is of vital interest to both industry and the public; (2) further

develop and define indicators designating contaminants to be given priority consider-
j

ation for immediate control and for subsequent research; (3) bring together existing
^

and emerging data in a format efficient for use in environmental assessment; and (4)-'

explore some basic methodologies which both provide the present goals, and suggest

directions for refined methodologies. MEGs (multimedia environmental goals) are

levels of significant contaminants or degradents (in ambient air, water, or land or in I

emissions of effluents conveyed to the ambient media) that are judged to be (1) appro-
;

priate for preventing certain negative effects in the surrounding populations or eco-
|

systems, or (2) representative of the control limits achievable through technology.

MEGs are predicted for more than 650 pollutants.
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"NIOSH Programs for Evaluation and Control of Industrial Hygiene

Hazards in Coal Conversion," by J. Evans and B.G. Pallay, in

Symposium Proceedings: Environmental Aspects of Fuel Conversion

Technology, IV (April 1979, Hollywood, Florida) , EPA-600/7-79-

217, Springfield, Virginia, NTIS, pgs. 59-70, September 1979.

Availability: Environmental Library

Purpose/Topic:
Health - General Significant

Reviewer's Comments: (G.B.)

Although somewhat general, this "article^ describes NIOSH s

previous and proposed programs for identifying the health hazards

associated with gasification and liquefaction and recommending

standards. Has several useful tables on potential exposures

and toxic compounds. Gives names and projects of NIOSH persons

working on their synfuels programs.

Abstract:

It is well known that hazardous chemical sub-

stances and physical agents are present in coal

liquefaction and gasification and that the poten-
ti-J for occupational exposure is high. To make
certain that the workers in this new industry

will be protected., A'lOStI first had defined, prac-

tical means of protecting the worker and now
has Initiated a multidisciplinary, in-depth as-

sessment of occupational health characteristics

and control technology for these conversion

processes through their principal investigator,

Enviro Control, Inc. This paper summarizes the

efforts to date.

The first IdlOSH work was directed toward
protecting the worker from apparent problems.
This effort and its results are defined in the

documents, Recommendsd Henkh ami Safety

Guidelines for Coal Gasification Plants and Cri-

teria for a Recommended Standard; Occupa-
tio.nal Exposures in Coal Gasification Plants.

This is currently being followed by three in-

depth studies: Industrial Hygiene Characteriza-

tion of Coal Gasification Plants, Industrial

Hygiene Characterization of Coal Li.juefaction

Plants, and the Assessment of Engineering
Control Technology for Coal Gasifie-.ition and
Liquefccdorv This paper describes the tech-

niques used for sampling and analyzing in liq-

uefaction and ga.iificction plants and for the

ultimate use of thede.t.u The interd 'p 'r dency of
the two ch.aracterizuti-jn projects i< ith the E.igi-

r.-<;ring Control Project will also 'Ucussed.

V/hile hard data are ::ot included in this p tper,

sufficient i'lfortrnf.on :iid be awn' to show
the direction the ‘hree pn.ijects u t P. :.a ».
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Ohio River Basin Energy Study, Volume III-D, Special Study Report:

Social Aspects , by S. Johnson, and E. Weil, Springfield, Virginia,

NTIS, 370 pages. May 1977.

Availability: R. Gold

Purpose/Topic:
Impact Overview Useful

Reviewer's Comments: (K.E.)

The study places emphasis on demographic and socioeconomic

profiles rather than impact assessment per se. Included in the

discussions of each county is the information: land use, residence,

age structure, marital structure, education, housing, economic

activities, and income. Each profile ends with brief statements

addressing impact concerns, i.e., economic infrastructure to cope

with boom town syndrome. Statistical data is utilized and expanded

on in the discussions. The study's presentation of a paradigm

and hypotheses to provide guidelines for assessing impacts is of

limited usefulness in assessing interactive effects (i.e., social

fragmentation into opposition and proponent groups).
_

This is pointed

out by the researchers who are concerned that "too little attention

has been paid to negative social costs in the literature."

Its usefulness is its presentation of the "profiling" stage in

impact assessment. The researchers' own critical evaluation of the

significance of presenting general demographic makeup of an area is

noteworthy: that it can "only be suggestive of what kinds of people

live there and what their values and attitudes toward power plant

development might be . . . also only suggestive of receptiveness

to externally-imposed change . . . given our time and money con-

straints, we feel it is better than nothing."

Abstract:
The major study goal was to try to assess, using secondary

data, what kinds of environmental orientations were likely to be

present in Ohio counties where power plants (nuclear and coal-

fired) are planned. It attempts a qualitative analysis guided by

a theoretical paradigm of environmental orientations which seeks

to describe, at the county level, the potential impact of a power

plant. The prevailing environmental orientation of a county is

related to likely reaction of the county's residents to this kind

of developmental change. The analysis is carried out as if all

events were happening in the present or near future. Demographic

profiles are given in detail (more so than the impact assessment)

to enable the reader to draw her/his own conclusions concerning

likely impact.
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"Pollutant Evaluations for a Laboratory Semi-Batch Coal Gasifier,"

by J.G. Cleland, J. Pierce, in Symposium Proceedings: Environmental

Aspects of Fuel Conversion Technology, IV (April 1979, Hollywood,

Florida) , EPA-600/7-79-217, Springfield, Virginia. NTIS, pgs. 113-

136, September 1979.

Availability: Environmental Library

Purpose/Topic:
Air Significant

Health Not Relevant

Reviewer's Comments: (G.B.)

RTI personnel are quantifying emission streams from their

laboratory gasifier as a function of different coals as well as

gasifying conditions (i.e., temperatures, pressures, Oz/steam

ratios, etc.) Their results are extremely useful for predicting

emission rates and compositions of various gasification tech-

nologies on a commercial scale.

Abs tract : ^ 5 have been gasified in the

RTI laboratory unit Gasif.er streams have been

extensively and quantitatively defined in terms

of process and chemical pollutant parameters.

Experimental results have received preliminary

analysis on the basis of:

• Coal-associated influences on pollutant pro-

duction,

• Stream pollutant level comparisons,

• Comparison with similar pollutant and proc-

ess operations data reported in the litera-

ture.

• Correlation of process parameters with

pollutant production, and

• Cross-correlations of pollutant data.

Integrated results from the semibatch gasifier

have_evi^ir.ced good simulation of fixcdy^d,

full-scale,. continuous.,units i^tem^s nf proclucf

composition, t^ughputs, and efitets of opera-

tional-variabTes.J-Icss balances^ hxive been im-

proved, cad consistent chemical analyses of

potential environmental hazards have allowed

e'. aluatian of production trends. Specif.c com-

ponr.ds-consUtervtiy-c-ontributing-to-sign ifcant

potential environmental hazards^jteve^been

idirMfedrConipdundfpbsing'threats to health

I
fan the bases of both quantity end toxici-

ty.’carcinoger.icity) appear to be Lniited to a

rr.uionable number, allowing routine quenti-

ta.tior. Analysis of this li.mited number of com-

‘~,cur,is is being augmented by bioassay re-

js’t.’vh to encompass total materials and

[

synergistic effects.
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Pollutants from Synthetic Fuels Production: Coal Gasification

Screening Test Results , EPA-600/7-79-200, by J.G. Coeland, et

al., Research Triangle Institute, Springfield, Virginia, MTIS,

100 pages, August 1979.

Availability: Environmental Library

Reviewer's Comments:

Received too late for comment.

Abstract:

Coal gasification test runs have been conducted in a semibatch, fixed-bed

laboratory gasifier in order to evaluate various coals and operating conditions

for pollutant generation. Thirty-eight tests have been completed using char,

coal, lignite, and peat. Reactor temperatures ranged from 790°C to 1035'C

with high carbon and sulfur conversions in the bed.

Extensive analyses were performed for organic and inorganic compounds and

trace elements in the tars and hydrocarbon oils, aqueous condensates, and

reactor residues resulting from the gasification tests. Over 300 compounds

were identified from the various gasifier streams, and more than 100 of these

compounds were quantified for several of the test runs.

Statistical analyses have been performed on the data. The quantity and

composition of the various effluents have been examined in relation to coal

type and operating variables. Results are reported for sulfur species in the

product gas stream, for consent decree pollutants contained as volatile organic

compounds in the product gas, for phenol and related compounds in the aqueous

condensate and tar/oil sample, and for polynuclear aromatic hydrocarbons (rfiA)

species in the tar/oil.
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Pollutants from Synthetic Fuels Production: Sampling and

Analysis Methods for Coal Gasification , Report No. E PA-600/

7-79-201, by S.K. Gangwal, et al.. Research Triangle Park

Institute, Springfield, Virginia, NTIS, 102 pages, August

1979.

Availability: Environmental Library

Purpose/Topic:
Air Useful

Health Useful

Reviewer's Comments: (G.B.)

This report describes the stream sampling methods and results

(liquid, solid, gaseous) from a laboratory-scale, semi-batch

gasification unit. Data from these base-line experimental studies

are useful for predicting effluents from commmercial -scale

operations under varying conditions and with different coals.

However, this report does not evaluate these effluents in terms

of health or environmental hazards. (Follow-up reports address

significance of results in terms of environmental and health

concerns.) The report is useful from the analytical point of

view because it points out the v/eaknesses in existing sampling

protocols and analytical techniques.

Abstract:

The report describes sampling and analysis methods involving a laboratory-

scale coal gasification facility used to study the generation, sampling, chemical

analysis, process evaluation, and environmental assessment of pollutants from coal

gasification. It describes methods for particulates, organic condensibles, and va-

pors or gases in the raw product stream of the gasifier as well as for solid residues,

it describes gas chromatography (GC) procedures for measuring fixed gases, C1-C5
hydrocai’bons

,
sulfur gases, and C6-C8 aromatics. Atomic adsorption (A_\) proce-

dures for measuring toxic trace elements include those for arsenic, selenium, lead,

cadmium, chromium, and mercury. Volatile organics are collected from the gas

stream using polymeric sorbents (Tonax GC and XAD-2), and analyzed by gUiss ca-

pillary GC/mass spectrometry (M3). Th.e major nonvolatile byproduct (tar) is pre-

fractionated by solvent partitioning into acid, base, and neutral fractions. Each

fraction is analyzed by capillary GC/MS or liigh-pcrforniance liquid chromatography
(HPLC). Typical results are given to illustrate the nature of the compounds stu-

died, the methodologies, and their sensitivities.
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"Predictions on the Disposition of Select Trace Constituents

in Coal Gasification Processes," by G.L. Anderson, A.H. Hill,

D.K. Fleming, in Symposium Proceedings: Environmental Aspects

of Fuel Conversion Techno logy, IV (April 1979, Hollywood,

Florida) rEPA-600/7-79-217, Springfield, Virginia, NTIS, pgs.

303-332, September 1979.

Availability: Environmental Library

Purpose/Topic:
Air Quality/Pollutants/Control Significant

Reviewer's Comments: (G.B.)

This report gives a technical and theoretical account by

unit process and the fates of As, Se, Pb, Hg, and B (boron) as

they pass through three different gasification systems: Koppers-

Totzek, Lurgi and HYGAS. Predicted emissions into air and

concentrations expected in solid v/astes are given in tables.

Essentially 99% (or better) removal is expected from any of these

gasification processes of these elements. Hov/ever , significant

quantities of As and Hg may be emitted depending on process used.

But these will be much less than coal -fired power plants.
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Regional Assessment of the Impact of Synthetic Fuel Projection ,

Ohio River Basin Energy Study, Vol . III-J , Special Study Report

by D.A. Blome & J.E. Jones, Jr., Springfield, VA. , NTIS, 21 pgs..

May 15, 1977.

Availability: Montana State University

Purpose/Topi cs

:

Direct Employment Estimates
Manpower Needs by Year/by Skill

Fiscal Impacts

Useful
Useful

Not Relevant

Reviewer's Comments: (T.S.)

Brief, but generally useful summary of several key original sour

ces of information (1974 industry EISs). No original data or re-

search presented. Usefulness is hindered by the fact that techno-

logical changes in conversion processes may have made the 1974

estimates out-of-date.
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SAM/IA: A Rapid Screening Method for Environmental Assessment

of Fossil Energy Process Effluents , EPA-600/7-78-015 , by L.M,

Schalit and K.J. Wolfe, Acurex Corp., Springfield, Virginia,

NTIS, 166 pages, February 1978.

Availability: Environmental Library

Purpose/Topic:
Air
Health

Solid Wastes

Reviewer's Comments: (G.B.)

This document essentially explains the purposes and procedures

for EPA's screening and ranking program for identifying hazardous

or toxic substances produced by a coal conversion plant. The

SAM/IA (Source Analysis Models, the simplest version) is EPA's

method for undertaking their first cut analyses of potentially

toxic substances, be they liquid, gaseous or solid. Major as-

sumptions of the SAM/IA model are:
-- the 650 substances are all that need to be analyzed by

by model

,

-- dispersion of effluents will be adequate and will offset

any transformation to more toxic substances,
— the associated Minimum Acute Toxicity Exposure values

(mates) of these substances which go into the SAM/IA

model are adequate,
-- no synergistic effects exist.

Later applications of SAM models (SAM/IIA and SAM/IIIA) will

consider these assumptions once more background toxicity and

bioassay data are generated.

Even though EPA's bureaucratic "professional" approach to

evaluating hazardous pollutants may seem foreign, unnecessarily

complicated and possibly totally inadequate, this is the system

they have adopted. Therefore, learning their language is

essential to understanding their approach to control strategies

as well as their publications.
(The appendix includes lists of 650 toxic substances associated

with fuel conversion, keyed to each type of effluent, air, water,

solid.

)

Reviewer's Comments: (C.K.)

This paper defines Multi -media Environmental Goals (MEG),

Minimum Acute Toxicity Effluent (MATE), Source Analysis Models (SAM)

and Environmental Transport and Transformation Analyses (ETTA).

These standards and system approaches developed for the EPAare
to be used in controlling toxic effluents from coal conversion

facilities. Included are explanations of where the MATE and MEG

values come from and the assumptions they are based on.

Useful
Useful
Significant
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Abstract:

The report describes the simplest member of a sequence of Source Analy-

sis Models (SAMs) of increasing complexity and thoroughness which can be used as

tools to helo with one or more of five tasks involved in the environmental assessment

of energy and Industrial processes. The tasks are: (1) ranking individual effluent

streams by the expected toxicity of their discharges; (2) establishing sampling prio-

rities; (3) determining problem pollutants; (4) recommending best multimedia control

technology alternatives; and (5) recommending coritrol/disposal technology develop-

ment programs. This model, SAM/IA, is useful for rapidly screening each effluent

stream from a specific source: it is based on comparing effluent concentrations with

the set of Miiiimum Acute Toxicity Effluent (MATE) criteria established by the EPA.

The report explains the purposes of SAM/IA, the format used, and the MATE cri-

teria against which pollutants are gauged. Several examples are included to illus-

trate sp>ecific facets of the model and of the format.
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SASOL: South Africa's Oil from Coal Story--Backqround for

Environmental Assessment , EPA-600/8-80-002, by J.L. Anastai,

TRW, Inc., Washington, D.C., EPA, 39 pages, January 1980.

Availability: Environmental Library

Purpose/Topic:
Air
Health
SASOL Technology Description
Water Quantity Required by SASOL
Water Pollution from SASOL Plant
Water Treatment Processes in SASOL II

Not Relevant
Not Relevant
Useful
Not Relevant
Not Very Useful
Not Very Useful

Reviewer's Comments: (G.B.)

This report primarily reviews the SASOL facility and major

processes, but does not describe or detail air emissions or

health hazards. Some idea of problems may be inferable from

the process descriptions, but little useable information is

presented.

Reviewer's Comments: (R.E.)

As the title say, this is a story. The description of the

process and the history of its development is briefly told

(36 pages) by an advocate. Considerably more data are needed

for any environmental assessment work.

Reviewer's Comments: (N.Z.)

This report has very little useful information pertaining to

water use and water quality in the SASOL design. There is a very

brief paragraph (page 31) on the water treatment scheme for the

SASOL design but little technical information is given. In

general, this report is not worth reading.

Abstract:

The report describes the world’s only oil-from-coal plant, known as

SASOL, operated by South Africa since 1955. When almost $7 billion worth of expan-

sion is completed in the early 1980s
,
three SASOL plants will produce a total of

112,000 barrels of oil per day, or about half of South Africa’s needs. Production

costs average $17 per barrel, well below the 1979 OPEC price of more than $20 per

barrel. South African motorists pay about $2. 40/gallon ($0. 63/liter) of gasoline at

the pump. SASOL converts coal to liquid fuels in two steps: (1) the coal is gasified

with oxygen and steam under pressure to yield a mixture of reactive gases, and (2)

after being cleaned of impurities, the mixture is passed over an iron-b.ased cata-

lyst in Fischcr-Tropsch synthesis units to produce liquid fuels. SASOL’s operation

is helped by South Airica’s abundance of cheap labor and low cost coal. The U.S.
,

like South Africa, has vast coal reserves. Although comparisons are difficult, it has

been estimated that oil could not be produced from coal in the U.S. for less than

$27 per barrel and perhaps as much as $45. The South African system is the only

commercially proven process for the production of synthetic liquid fuels. The report

provides some of the background on a process that will receive high priority for

environmental .assessment.
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U.S. Environmental Protection Agency

SRC Site-Specific Pollutant Evaluation : Volume I. Discussion ,

EPA-600/7-78-223a, by H.C. Hopkins, et al., Hittman Associates,

Inc., Springfield, Virginia, HTIS, 440 pages, November 1978.

Availability: Environmental Library

Purpose/Topic:
Air
Health
Solid Wastes

Reviewer's Comments: (G.B.)

This volume contains many specific emission rates and

composition data for SRC process and waste streams based on

Illinois Coal #6. Much of the information generated for this

report is included in the Environmental Assessment Report

(EPA-600/7-79-146) , which was completed later.

Reviewer's Comments: (C.K.)

This report essentially reiterates what the EPA Environmental

Assessment Report on SRC Systems (EPA-600/7-79-146) covers. Mo

new information on environmental impacts is given, partially

because of the lack of data on solid wastes and their real or

potential hazards.

Significant
Signi fi cant
Useful

Abstract:

The report characterizes the potential environmental effects of the muiti-
media waste streams from the operation of a standard-size Solvent Refined Coal
(SRC-I and SRC-II) liquefaction facility utilizing 28,123 Mg of Illinois No. 6 coal per
day. The report gives; (1) a more detailed evaluation of the SRC pollutants charac-
terized in a,report, Standards of Practice Manual for the SRC Liquefaction Process; '

(2) an estimate of the potentially adverse effects of pollutant stressors emanating
j

'rom a hypothetical SRC facility on the Wabash River, White County, Illinois; and
j

(3) substantial background information m a form usable for an Environmental Assess-;
ment Report (EAR) on SRC technology. Regulatory standards and guidelines are dis-'

cussed relative to the emerging syntlietic fuels technology. Research needs are
identified m terms of SRC technology, monitoring, and environmental science •.

Study results indicate concern for emissions from auxiliai'y units (e.g.
,
cooli .g

|

towers, boilers, sulfur recovery), fugitive process discharges, solid wastes,
!

leachate contamination of water, polycyclic aromatic hydrocarbon emissions,
hazardous wastes, water treatment effectiveness, interactions within and among

1 •
* ^

j

rnecna, etc. Volume 2 of the report includes supporting appendices.
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U.S. Environmental Protection Agency

SRC Site-Specific Pollutant Evaluation: Volume II: Appendices ,

EPA-600/7-78-223b, by H.T. Hopkins, Hittman Associates, Inc.,

Springfield, Virginia, NTIS, 271 pages, November 1978.

Availability: Environmental Library

Purpose/Topic:
Air
Health

Significant
Significant

Reviewer's Comments: (G.B.)

This volume gives all the technical background information for

the results of pollutant emissions described in Volume I.

Examples of data in the Appendices are: MEG charts, MATE and

EPC values, SAM/IA models. Emission Level goals and discharge

levels, regulations, etc. Updated MATE values for many pollutants

are included, notably for carbon disulfide (C$ 2 ) » Cd, F, NH 3 , NO^,

ozone (O 3 ), H 2 S, SO2 and other metals. Little evaluation of

organics has been undertaken.

Abstract:

This volume of the report contains appendices supporting the Volume 1

discussion of the environmental effects of the multim.edia waste streams from a

standard Solvent Pefined Coal liquefaction facility. It provides information on the

methodologies involved, including Multimedia Environmental Goals (MEGs) and

Source .A.nalysis Methodology (SAM). It also summarizes the 1S77 amendment? to

the Clean Air, Clean Water, and Hazardous Waste Amts. The report provides a

compilation of site -specific information as baclcgroimd for the pollutant effects study

results given in Volume 1.
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U.S. Environmental Protection Agency

Standards of Practice Manual for the Solvent Refined Coal

Liquefaction Process , EPA-600/7-78-091 , by P.J. Rogoshewski

,

et al., Hittman Associates, Inc., Springfield, Virginia, NTIS,

369 pages, June 1978.

Availability: Environmental Library

Purpose/Topic:
Technology Description - Unit Processes

Air
Health
Solid Wastes

Useful

Useful
Not Too Useful

Significant

Reviev/er's Comments: (R.E.)

The volume is descriptive. Control systems for SRC are described

in fair detail.

An interesting feature of the Appendix is a summary of pertinent

state lavjs on water, air and waste dispoal in North Dakota, New

Mexico, Montana, etc. Because New Mexico is the only state with

specific emission control rules for gasification plants, their

regulations should be studied.

Reviewer's Comments: (G.B.)

This report primarily compares estimated (from pilot plant data

and engineering theory) stack air (and other media) emissions from •

a hypothetical SRC II plant with MEG values established (in 1978)

by EPA. The data base is highly theoretical and may now be out-

dated. The comparisons showed few pollutants (Al , Ax, V, Cr) will

exceed MEG values. As a result, this document appears to play

down potentially hazardous air emissions, especially fugitives.

(It does not discuss any environmental/health effects.) The

report also dwells on criteria pollutants and regulations as

opposed to unregulated ones.

Reviewer's Comments: (C.K.)

Contains basic information on three types of solid waste
disposal--incineration, land disposal and chemical fixation/
encapsulation--includi ng the disadvantages and advantages of

each. There is almost nothing on environmental consequences or

the disposal techniques, or what is in wastes that might cause
specific problems.
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U.S. Environmental Protection Agency

Symposium Proceedings: Environmental Aspects of Fuel Conversion

Technology, IV (April 1979, Hollywood, Florida) , EPA-600/7-79-

217, by F.A. Ayers and N.S. Jones, Research Triangle Institute,

Springfield, Virginia, NTIS, 583 pages, September 1979.

Availability: Environmental Library

Purpose/Topic:
Solid Wastes
Air Effects
Health Effects - General

Useful
Significant
Significant

Reviewer's Comments; (C.K.)

Basically useful for background information, with the exception

of an article entitled "Chemical Analysis and Leaching of Coal

Conversion Solid Wastes" by R.A. Griffin, et al. This article

discusses a study analyzing potential toxic leachates from un-

quenched Lurgi gasification ash and liquefaction mineral residues.

Reviewer's Comments: (G.B.)

This document contains a number of useful and informative

articles, some of which are very specific, i.e., about a

particular technology or testing program. Subjects covered

include: EPA's approach to synfuel programs*, review of NIOSH

programs; review of emissions from gasification plants (Kosovo

in Yugoslavia, Wei Iman-Galusha)

.
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U.S. Environmental Protection Agency

Treatability and Assessment of Coal Conversion Wastewaters:

Phase I , EPA-600/7-79-248, by P.C. Singer, et al.. University

of North Carolina, Springfield, Virginia, NTIS, 192 pages,

November 1979.

Availability: Environmental Library

Purpose/Topic:
Biological Water Treatment in Synthetic

Fuel Processes Significant

Toxicity of Effluents Useful

Reviewer's Comments: (N.Z.)

This report has very good, detailed information on the bio-

degradability of synthetic fuel plant effluents, including

Kinetic parameters for design of the biological process. The

information is preliminary, however, and the tests were done on

a laboratory-made wastewater. Tests on actual wastewater will

be conducted in the future. Toxicity testing was performed on

raw waste samples and biologically treated samples.

The report is mostly of interest to someone designing an

aerobic biological treatment process for a synthetic fuel plant

or for someone evaluating such a process.

The investigators reported some problems and failures with

their biological reactor systems, which were unexplainable but

guessed to be from operational errors and not due to any non-

biodegradabi lity of the waste. Otherwise, prospective problems

with the biological treatment process were not discussed.

Abstract:

The report gives Phase I results of (1) an assessmsnt’orthe environmental
(Inipact of wastewaters originating from the production of synthetic fuels from coal,
and (2) an evaluation of alteriutive technologies for treating these wastewaters.
Work on coagulation, adsorption, and preliminary biological treatment studies is

continuLng, Future reports, representing successive phases, will update these
results. The major focas is on aerobic biological treatment which is projected to be
the principal means of removing organic impurities from these wastewaters and a
cornerstone of any overall wastewater treatment program. A synthetic wastewater,
designed to simulate a real conversion process wastewater, was fed to a scries of

'

aerobic biological reactors. Design and operation of the reactors is described,
.along with performance data spanning two 6- month operating periods. In addition to
TOC, EOD, and COD data, the treated wastewaters were analyzed for phenolic coii-
tent and residual organics, using chromatographic techniques. Aquatic bioassays
and man;:nanan cytotoxicity tests were performed on the raw and treated wa.stewa-
ters to evaluate their potential environmental impact.
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U.S. Environmental Protection Agency
Water Conservation and Pollution Control in Coal Conversion

Processes , EPA-600/7-77-065, by D.J. Goldstein and D. Yung,

151 pages, June 1977.

Availability: Civil Engineering, Montana State University

Purpose/Topic:
Water Quantity
Water Quality
Water Treatment
Synfuel Technologies

Significant
Significant
Significant
Useful

Reviewer's Comments: (N.Z.)

This is a particularly useful report. The information is

specific to problems in Western United States; however, Montana

is not included as one of the study sites. Nevertheless, there

is substantial information which can be applied to Montana.

The most significant and unique aspect of this report is

the detail on water treatment. The authors apply knowledge of

coke plant wastewater treatment and other treatment technologies

to the problems which are expected in synthetic fuel plants. A

number of water treatment technologies are discussed including

some promising (but unproven) new technologies. The authors

present a series of site studies detailing the best wastewater

treatment schemes for the areas investigated.

This report is one of the best sources of information on

treating synthetic fuel plant wastewaters, but it is three years

old and could be supplemented with more recent information.

Abstract:
The report gives results of a study to determine water

consumption and environmental impacts of coal conversion

processes in Western States. Part 1 gives brief descriptions and

process water requirements for nine conversion processes. Detailed

designs and analyses are given for the Hygas, Synthane, and Solvent

Refined Coal (SRC) processes, and for Lurgi combined-cycle power

generation. At three proposed sites (in North Dakota, New Mexico,

and Wyoming), complete water requirements and effluents, including

all mining and related off-site uses are given for the oower, Hygas

and SRC plants. The Synthane process is analyzed only at the Wyoming

site. Part 2 gives analyses of influent and effluent waters, with

examples for study. For the three selected plants at the North

Dakota site, source water will be available but is brackish. All

the plants at the Wyoming site receive sewage from a satellite town;

additional fresh water is available but is assumed to be expensive.

The plants, being net consumers of water, are designed for no discharge

of water. For each process at each site pO cases) an integrated

water treatment plant block flow diagram is given with approximate

costs and energy requirements.
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U.S. Environmental Protection Agency
Water Requirements for Steam- Electric Power Generation and

Synthetic Fuel Plants in the Western United States , EPA-600/
7-77-037, by H. Gold, D.J. Goldstein, R.F. Probstein, J.S,

Shen, and D. Yung, Water Purification Associates, Springfield,
Virginia, NTIS, 276 pages, April 1977.

Availability; Environmental Library

Purpose/Topic:
Projections of Water Requirements
Information Specific to Montana
Water Needs for Synfuel Plants

Signi ficant
Significant
Signi ficant

Reviewer's Comments: (N.Z.)

This report contains water balances for various types of

synthetic fuel plants and estimates water requirements for

synfuel plants at specific sites in the Western United States.

Powder River, Big Horn and Rosebud counties in Montana are
included in the authors' estimation of water requirements.

Much of the information in this report is included in Water
in Synthetic Fuel Prod uction: The Technology and Alternatives
(Probstein and Gold, 1978); however, in this^ report the infor-

mation is specific to Montana. The authors include projections
of total water requirements for a synthetic fuels industry in

the year 2000. The report also includes substantial information
which is not pertinent to synfuel production.

Abstract:
The study describes the procedures for the detailed determination

of the water consumed for mining and processing of coal and oil

shale, and for determing the residuals generated. The processes
considered are Lurgi , Synthane, and.Synthoil for coal conversion,
TOSCO II for shale conversion, coal -fired steam electric power
generation and slurry pipeline.
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U.S. Environmental Protection Agency

"Water Requirements for Synthetic Fuel Plants," by H. Gold and

D.J. Goldstein, in Symposium Proceedings: Environmental Aspects

of Fuel Conversion Technology, IV (Ap ril 1979, Hollywood, Flor ida),

EPA-600/7-79-217, Springfield, Virginia, NTIS, pgs. 539-558,

April 1979.

Availability: Environmental Library

Purpose/Topic:
Water Quantity Requirements of Synfuel Plants Significant

Reviev;er's Comments: (N.Z.)

This report gives very good summaries of water requirements

for major types of synfuel plants. Water requirements are given

for various geographical areas including Montana. Emphasis is

on cooling water requirements because of its high degree of

water use and the significant differences which can result from

using all -wet cooling, dry cooling or a combination of both.

Costs of water determine the degree to which wet cooling should

be used. If water costs less than $0.25/1000 gal, a high degree

of wet cooling is most economical. If water costs greater than

$1.50/1000 gal, then minimum wet cooling is demanded. Theauthors

suggest intermediate cooling (combination of v;et and dry) is most

economical in Montana. Information in this article is included

in Water in Synthetic Fuel Production by Probstein and Gold.
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U.S, Executive Office of the President, Council on Environmental

Qual ity , et al

.

Socioeconomic Impact of Western Energy Resource Development, (4

Volumes) by DenveF~Research Institute & Resource Planning Assoc-

iates , Washington, D.C., GPO, June 1979.

Availability: Montana State University

Purpose/Topic:
Assessment Methodologies
(Esp. for Population Distri-

bution and Settlement Impacts) Useful

Reviewer's Comments: (T.S.)

VI. Summary and Implications (28 pgs.)

V2. Assessment Methodology (159 pgs.)

V3. Case Studies (352 pgs.)

V4. Computer Program
Although not specifically addressed to synfuels, this study is

a useful, well-written, comprehensive treatment of socioeconomic

impacts and assessment methodologies, and includes a good bibli-

ography. Case studies deal with northwest Colorado and southeast-

ern Utah. Identifies difficulties in forecasting the magnitude,

timing and duration of development in the embryonic synfuels in-

dustry, as well as the difficulty in forecasting the geographical

distribution of impacts.
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U.S. Federal Energy Administration
A Report: Regional Profile: Energy Impac te d Communities ,

Lakewood , Colorado, Federal Energy Administration, 364 pages,

July 1977.

Availability: R. Gold

Purpose/Topic:
Impact Overview Useful

Reviewer's Comments: (K.E.)

Problems of the report are those related to: 1) time frame

for submission of data and the subsequent analysis; 2) the

estimates of data as provided by some individual communities;

and 3) the categories selected for accessing the data. Since

the study relied on staff members of local and state governments

for data collection, reporting of data was sporadic, and much of

the sought-after information was not obtained. The usefulness

of the report is that the statistical information which is pro-

vided is specific to certain communities. State figures should

be considered only with the awareness of data gaps at the indiv-

idual community levels. Other assumptions of the study that a

researcher or agency worker should make note of are: 1) energy

development proceeding in the areas identified and at the rate

projected; 2) provided data are accurate and current; 3) the

communities identified are those discernible by the public and

industry as impacted. The study did not employ data other than

those which could be quantified or put in tabular form.

Abstract:
Baseline data and comparisons for energy impacted communities

in Region 8 are reported. Data have been compiled from the

questionnaires completed by designated local or state personnel

for each of the impacted communities. The status of impact as

it is recorded under the categories of: community information;

administration and planning; housing; health and safety; educa-

tion; and community services and financing. Included in the

Montana summary are data from 23 communities concerning: popula-

tion, housing needs, water services, financial planning and fiscal

management, and state payments to schools. Tables designed by the

federal energy administration present statistics regarding the

following: types of energy development (i.e., coal); population

(1970, 1977, 1980); if incorporated; city government; housing

(permanent dwellings, for rent/sale, mobile dwellings, subsidized

housing); medical services; police; fire; emergency, education.
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U.S. Mountain Plains Federal Regional Council

Federal Assistance for Energy Impac ted Communities , Denver,

Colorado, Mountain Plains Federal Regional Council, 78 pages,

1979.

Availability: Environmental Library

Purpose/Topic:
Impact Overview Useful

Reviewer's Comments: (K.E.)

This catalog was prepared to help increase municipal and

rural administrators' awareness of available Federal programs

that offer financial assistance which can be used to help mini-

mize the gap between a community's needs and its revenues.

Initial information about Federal assistance programs and who

to contact for more information is provided in this brief docu-

ment. The catalog is divided into functional areas such as

housing and education.
This is helpful to community leaders who are looking for ways

of dealing with an insufficient financial base to support new

and expanded services required by a larger population.
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Van Der Burgt, M.J., Shell Int. Pet. Maatsch

"Clean Syngas from Coal", Hydrocarbon Process. , Vol. 58, No. 1,

pgs. 161-164, January, 1979.

Availability: Environmental Library

Purpose/Topic:
Technology Description - Shell-Koppers Useful

Reviewer's Comments: (R.E.)

This is the best short description of the Shell-Koppers

Gasification System we've seen. The system is basically

a high-pressure Koppers-Totzek and has many of the advantages

of that system (relatively good thermal efficiency at 77«,

no tars or phenols, useful with all coals). Its product

composition (about 66« CO, 30% H2 for Wyodak coal) is such

that extensive shifting would be necessary to convert the

mixture to high-BTU gas. They estimate the price for synthesis

gas from western coals to be $2.50 per MMBTU (1977 prices).

Abstract

:
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Vogwill, R.I.J.

"Hydrogeological Testing Associated with Underground Coal

Gasification," Canadian Geotechnical Journal , pgs. 59-68,

February 1979.

Availability: Abstract only

Purpose/Topi c:

Effects of In-Situ Gasification on

Groundwater Quality Useful

Reviewer's Comments: (N.Z.)

The report indicates that in-situ gasification, at least

this method, can affect the groundwater regime.

Abstract:
Four aquifer tests were completed at a site near Forestburg,

Alberta, Canada, to determine aquifer parameters of a coal seam and

thus aid in the evaluation of an underground gasification experiment

and assess the effects of gasification on the groundwater regime.

Analysis of the two pre-gasification aquifer tests indicated that

the coal seam was a confined aquifer with small aquifer parameters

and strongly anisotrophic hydraulic conductivity that appeared

unrelated to known regional fracturing directions. The effect of

this anisotrophy on controlling directions of gasification vjas not

established. The first post-gasification aquifer test indicated that

the groundwater regime of the coal seam had been changed in various

ways. The second post-gasification aquifer test indicated that

fracturing in the coal seam was not consistent and that in

undisturbed coal seams the direction of regional major fracturing

and the major axis of anisotrophy do, in fact, coincide.
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Waitzman, D.A.

"Aimonia From Coal; A Technical/Economic Review," Chemical

Engineering , Vol . 85, pgs. 59-71, January 30, 1978.

Availability: Environmental Library

Purpose/Topic:
Technology Assessment - Low BTU Gasification Useful

Reviewer's Comments: (R.E.)

A quick, three-page review of technologies useful for ammonia

production. The economics of the situation are that 3.00/mcf gas

and $25/ton (presumably Eastern) coal give equivalently priced

ammonia. In 1978, 12% of the world's ammonia was produced from

coal

.

It is only a matter of time before proposals for such plants

resurface in Montana and/or North Dakota. Other papers suggest

the possibility of pipeline ammonia from Western states.
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Waitzman, D.A.

The TVA Ammonia from Coal Project, presented at Fifth Annual

Internation al Conference on Coal Gasification, Liquefaction,

and Conversion to Electricity , Muscle Shoals, Alabama, Tennessee

Valley Authority.

Availability; Environmental Library

Purpose/Topi c

:

Technology Description - ammonia useful

Reviewer's Comments: (R.E.)

A description of a plan to convert an ammonia plant (now

reforming natural gas) to coal. They will use a Texaco gasifier
to produce 60% of the required synthesis gas for the plant and

will retain the capability of producing all of their ammonia

from natural gas. A new desulfurization and purification section
is being designed.

Illinois coal will be used, but other coals may be tested.

They will emit 500 ppm CO, 160 ppm H 2 S (with COS) and 270 Ibs/day

of particulate.
The plant was to be complete in 1980 and a three-year assessment

period is planned.
Economically, coal at $25/ton would be competitive with

$3.25/mcf gas.

Other gasifiers could be used.
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Washington Natural Gas Company

Redwater Coal Gasification Project: Response to DOE Solicitation

No. DE-PA01-80RA50185 ,
Seattle, Washington, Washington Natural Gas

Company, u.p., April 25, 1980.

Availability: DNRC

Purpose/Topic:
Water Requirements
Water Pollution
Technology Used for Gasification

Approach Company Would Take in Building a

Gasification Plant

Not Relevant
Not Relevant
Useful

Significant

Reviewer's Comments: (N.Z.)
_ _

This report has no information relating to water requirements

of the Washington Natural Gas Company's coal gasification plant.

However, the report gives insight into the approach the company

would take in evaluating the feasibility of such a plant. In

evaluating environmental effects of a gasification plant, the

company would: 1) establish baseline data for existing environ-

mental conditions, 2) identify permitting requirements (federal,

state and local), 3) evaluate and choose treatment schemes, and

4) develop predictive models to assess the environmental impact

of the plant.

273

White, C.M. , et al

.

"Some Analytical Aspects of the Quantitative Determination of
Polynuclear Aromatic Hydrocarbons in Fugitive Emissions from
Coal Liquefaction Processes," in Polynuclear Aromatic Hydro-
carbons: Third International Symposium on Chemistry and Biol ony--
Carcinogenesis and Hutagenesis , Ann Arbor, Michigan, Ann Arbor
Science Publishers Inc., pgs. 261-275, 1979.

Availability: Environmental Library

Reviewer's Coniiients

:

Not received in time for comment.
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Woods, R.W.

The Ki Ingas Coal Gasification System , Wes t A1 1 i^s ,

A1 1 is-Cha1mers Corporation, 8 pages, August 1978.

Wisconsin

,

Availability: Environmental Library

Purpose/Topic:
Description of a Technology Useful

Reviewer's Comments: (R.E.)
^

This low-BTU technology for coal gasification is unlikely to

be used in Montana. It is intended for use with Eastern coals

for combined-cycle power generation.

Allis-Chalmers has developed the system with funding from a

number of Eastern utility companies.

Several features, such as ability to build kilns economically

in large sizes (6000 tons/day/kiln) and ease of control of gas

production, make it likely that the technology will be successful.

The article has no environmental information.

275

Van, T-Y, and W.F. Espenscheid

"Removal of Thiosulfate/Sulfate from Spent Stretford Solution,"

Environmental Science & Technology , Vol . 14, No. 6, pgs. 732-

735, June 1980.

Availability: Environmental Library

Purpose/Topic:
Acid Gas Removal Useful

Reviewer's Comments: (R.E.)

This laboratory study, if substantiated on a large scale,

could make sulfur removal cheaper.

P : tract:

Thiosulfate accumulation presents a serious disposal

problem in the Stretford process for removing hydrogen sul-

fide from contaminated gas streams. A method for treating

spent Stretford solution to dispose of thiosulfate and recover

the chemicals that it contains is presented. In t his techni(pie

the solution is aciilified with sulfuric acid to decompose the

thiosulfate to sulfur and sulfur dioxide, and limed to remove

added sulfate and restore t he pH of t he solut ion. The extent

of reaction and reemery of chemicals has lieen investigated

for each step of the method, and the feasibility of the jirocess

scheme as a whole has been investigated.
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Anderson, G.L., A.H. Hill, D.K. Fleming, Institute of Gas Technol-

ogy
"Environmental Quality and Energy Conservation in Coal Conversion

Processes" in 6th National Conference on Energy and the Environ-

ment , CONF-790571-5, Chicago, Illinois, Institute of Gas Technol-

ogy, 9 pgs. , 1979.

Abstract:
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Baker, N.R., et al.. Institute of Gas Technology
Coal Liquefaction Processes , ANL/CES/TE--79-6, Springfield, Vir-
ginia, NTIS, 95 pgs., July, 1979.

Abstract:

COAL LIUULFACTIUN IS AN LMLRlING TLCMNOLOLY «tCCIV|NC OKCAT ATTbUTION AS A POSSIOLI LlOOlO fLttL SOUNCL.COF^KLNILY, FOJN CLNLkAL ML I MUDS (»' CUNVIKriNL CUA L TO L 1 UU ] O FULL ALL ONOLM ACT|VL ULVLLUPMLKT: DlRhCTHYONUoLNAI I on: PTKUL YS I S/MVD^<UC ALMljr^ W a 1 J on; SULVLNI LXIHACTION; and INJIULCI L I DUI F AC T I on. this 0UHK
i

•ILIII HLAt4l blAoL. USUALL.Y W|TM A COAL F L L L> KAIi^ OF SLVLKAL PL L DAY.StVLWAL CUNL,-D lOAL ULSiLN b I OD I L S MAVt DLLN POIjLISHLU NfcCLNTLY F'UW LALst IMlASUhLO IN TLNS UF TMULISANOSOF Ions PLK day coal FLLO hail) CUMMLKLIAL LIuOLFACTIuN plants, and TMtSL RtPOWTS Tut DATA ItASC
^ y f

* PHUDUCTS FWOM A L IOULP^ACT lUN FACILITY DcPENO ON THE PARTICULAR ME.TM0O AND PLANTAND TMl.SL PHCIUUCIS KANUt f koM SYNlHLlJC CkOOt OILS UP THWOUGH iML LlCHflk HYUkUCAUOONIN ^UML CAbLS. LLLCTklCITY. VAKIUUS MKUClSSlS AkL EVALUATtP WlTM RLbPLCT TO PRODUCTCUMJ 0.^1 1 lUNS. TIILKMAL L F r- | C I F.NC Y , L I k UNMCN T A L tFFLCfb. tJI'LkAriNv^ AND MAINTfcNANCL K L ^U I R t Mt N 1 S • AND
P'’ L

LANGL PLANI CAPACITll.b OF Cukki_NT CDNCtPTUAL OhSIONS. IT lb NU I CLtAR A3 TO HOW*
..

* COAL Li UULF AC T 1 UN MAY be CUNbiUckLO APPkUPPIArL Ab AN LNfckGY SOUFlE FUM INTLGRATCOCommunity lnlwgy sYbfLMs (Cts). dlvllopmi.nt wulk. muTh culllnily unulk »vay and planned fuR THt FurtiHF.bHUULD M..LP lu CLARIFY AND UUANIIFY THL (JULbriuN Uf APPL I C AD 1 LW Y.
t*LANNtD FuR TMfc FUTURE,
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Clark, D. , Fuel Res.

"South Africa's Coal

Hydrocarbon Process ,

Inst, of S. Afr.

Gasification: Prospects for the Future",
Vol , 58, No. 1, pgs. 56C-56J, January, 1979.

Abstract:

nil;, l>APf H DISCUSSl S Tl CMNOLUol CAL AND LClJNDMIC ASPtCTb OF I ML COAL CuNVLMblON PkUCiAtkILA lU COVik t Ml MAIIMIALS VF,[I> I Dk FULL AND »'HUCLf»b l.ASL b FWUM t»UAi' fDAL* 1M|*
IK SL k H4I S IMI CUMk. Nl L. A U | L A I | u N DkULt'. ,L‘. lUlwN UAS. l*l4(lDUllk LAS. syf,lML‘.lb LAI.)
tIN ItaLl AI»VANLID l«kUt4,lMU. IIS. MM'''M«,-Ii)1.ik (A|(|). ANDtUkl.l l‘kiKlS'. I*. A'.,mi I LI I LI. I I N*. I DDI . -

I » I . L I H I LiUl I 1 I IN I M I I.' I IN HI. | , AND I ND I I. f I I I I . H '1 I A < I I i 1 ’ I I
1 » » 1 t

SM S USFIO IN SOUTHM I ‘dN I f I I, SI
. (I lAlLS AM L.JVLI
I I . ••I.UL.Pl I I . F ItH
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1

Colaluca, M.A., M.A. Paisley, and K. Mahajan

"Tri-Gas Gasification Process", Chem. Eng. Prog. , Vol . 75, No.

6, pgs. 33-40, June, 1979.

Abstract:

IMIl, PAMLR ULbCRlUL!* TMt NtWLT OtVtLOPtU TRI-GAS PMOCESSv A MULTIPLt »-LOlO-0t0 CUAL GASIFICATION
SVSItH* 4MlvM HAS OLCN DLSIuNLD TU GASIFT A RAN^L UF COALS M H |HL ONLY PRODUCT f«LlNO A tLLAN.

|tUW-MLAT CUNlLNl FULL OAS« NU LlUUlDS* TAR. UM CHAR AWt MRUOUCtD AS A wASIL UR 13 YMW L>! >UC « . T ML* PMUCLSS I

CUNSISll. UP IHKLL. FLUI DI/LO-UtU HtACTURS COUNLCILD IN SfRlLS. LACM RtALTUK HAS ITS UkN SPLCIFIC (

FUNCriuN. STAI..I kr IS TML MAIN 1. A f> I F | C A T | ON STAUL. HtRL. DL VOLA T | L I / I D COAL { CHAN I AND 1 Mt VOLATJLL
PRUnUCIS fMUM STAI.L 1 ALL CASl^ll.O »< I I M A|R ANli SHAM. r»HUl>OC I NO A I Ul L OAS OF AHOUl I'.O PIU/CU FT I

<StSJO AJ/M;uH» J;|. UNRlACftU char ^ lows OUl up STAoC lo stall J. WHLRC TMt RLMAir^Nu CAKUON IS ;

CONSUMtD. SIAv*L J UFf LAS IS DIRLCTLD TO STAoL 1 TU MNUVlUL HLAT FOR A LUW TLMPCkATO»L Ut VUL A T IL I Z AT 1 UN
|

l»P Thl FLlD. stall I* IN TORN. PNUUUCLS a FRP L low I NL • L)L VOL AT I L I /L O CMAI* TO STALL !• '.MILL ACLLPMHL *

CUAl as a FkLO. SUCCLSS U» LAHURAflJRY SlODlLS LLU TO 1ML* ULSU.N OF A 0.01 KL/S PNOLl.L.S AND LOUlPWiNT t

DlVLLUPFU.N1 unit (P'LUUI. hHILM WAS DLblLNi.D T U ULMUNblRATL Tt<L ILCMNJLAL F' L A S I 0 1 L I 1 Y Ml iMt TRI-LAS
LAMiICATIUN »>RUlLSS fur IHL CUM-4LRLIAL MROiJUCTIUN UF LUW-HLAT CUNlLNl FULL LAI* 1 L C H-SOi OL I L At UuTAlLS i

A>m (..IV; N ALoNO »IIM ; L>Mt OISU.N ML .1 .1 I I i t r<l . .
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Danyluk, S.

"Materials
Pilot Plant

113, Apri 1

,

G.M. Dragel , D. Dubis, Argonne National Laboratory

Problems Experienced at the Synthane Coal -Gasification
", J. Eng. Mater. Technol

.

, Vol. 101, No. 2, pgs. 105-

1979.

Abstract: '

SUMt FAlLURL tXPLRiLNCLS WITH MLlALLlC CUMPUNLNTS AT TML SYNTMANC COAL -L A 0 1 F I C A T J ON RJLUT PLAN! ARE i

PRcSLNTtO* IN SUML CALLS. tURRUSIUN CAUSLD UY A SULFUR CNVIRUWMcNT WAS A MAJUW FACTOR |N 1 HC FAILURE
I

iNltlATlUN* StlVl».AL INSTANLLS OF |M»»kOPLW LUMPUNcNT MANUFACTURE UR HCAT TKLATMl£N| Lt J lu FAILURES*
1

CMLUK lOu-ASSi S Tl U S I RLSiKC Ui« R US I UN CWACAlNL ANU AN IMPROPER MATERIALS CHOICE CONTRiJUTtO T U T Wu CASES
|

OF failure* in must cases* TMt F* t COMMfcNOL U CHANGES IN MATERIALS* DESIGN UFI PROCESS CUNUllIUNS HAVE 1

HtSULiLD IN AN INCRlASE IN COMF^UNENT LJFL*
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Davis, J.C.

"HYGAS at the Crossroads", Chemical Engineering

No. 14, pgs. 33-36, July 2, 1979.

(N.Y.), Vol. 86 ,

Abstract:

A DtSF’UtCU iLCHNULtFLV* THE MYOAS CUAL -CAS I F I C A T I ON MRUCtSO* IS DIGCUSSLl*. IT INVOLVES: MIL URLANIZATIUN
THAI MAS UEVlIlLU HvlUL iFIAIk tS YLARS O t V 1 i O M 1 14 IML 1ICMN(ILULY TO IT!. CURR'.' NT PlLUT-l'LAlf LLVLLI AM
I Nl I r4L L R 1 NL-Ul. I LN I 1 RM 1 HA I MAS Ml RF UKMi O A C R I I 1 C AL I L L MM I C AL AUI> 1 I » AN|> 1 Ml U . S. L»t M I . oF I NI.RL Y •

«M1 CM IS L AOi.i« I IN I Mt M IUI>Ll U> T tu Ul liA tl . A I I iN t. W I T M AN A ‘ .M iR T Mt N 1 Til . N< . | >41 I R I N v. t 1 1< MS AN()

CONSUL TANIS* IR IML I HRL I l> A S I C L*.« A*_ -(.AS 1 1 1 I A I I kiN Mt I >n*{> L> • f I At O -Ml ll • 1. N M« A I mf i > - Ml l.» AN. • r LlM W • 0“ULU*
J4VLAS fails INt(» IMI LAsI CAltt.iHsV* IIS LMllF- AtiVANlAlA. IS AU AMlLllY III l•lMJOOL« A Mli.il L ( INCLU 1 A T 1 J.N

UF 4..TFIANL Rli.Ml IN A H | SSOR F LASK I LR (AilMUl l*(MIU i’sll* iMMHilV tulTING UUWN IlN I Me Sl/L UF
Ml T NANA I I UN I liU I MMl N I rwi I UL O I 'llwN I K I A 14 * | I UOi. S I M | ;. MY SI. I I 1 NL U»* 1 MML t. St MAN A f t /uN' » MF

,

LANIFKAIION IM UM||M|/t VAFilMUS 1 N 1 1 R Ml O 1 A t ( RtALllIJN*.* t.fNII.AL RIMAxKt (IN I Ml F'M '

. N I IROCfORL IN
R ANM.) »M M» (.A » AR I | ijt I Mmi ll MV A I*l I A I ( i U I M SL li .. . . I « »N tl» I 1 11 M It I (l« I Ml. M IM .U. t 1 - 1 1 V i . A • • l.ii.ARIlUi:-
MU' . I 1 I i»4 ; I • 1 I. I. I Ml AIM • I ( 1 III (HUM I ‘I. M II M A «il » Mi« | I i lU Mil t I R« I SIAM'. 1 1 lA I M Ti A*. | , 'm | r s | l.l A( > f I i Mi

l»t NMNSTRAn-W*. SEW.f*A»P»i IMAY THEl^t PR«*154-L*AS WITH ClTNKIKTNl 4VD COAL TY? CF A •

I
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Edgar, T.F., et al.. University of Texas
Support Research on Chemical, Hechanical, and Environmental Fac

tors in Underground Coal Gasification. Quarterly Report , SAN-

2069-1-Tl, Springfield, Virginia, NTIS, 71 pgs., April 24, 1979

Abstract:

TM|t> UUAWlLNur PkUCNLSS CUVtKS «U«K PtMfOKMtD AT FMC UNJVtF<SITY OF Hx
tVALUAIlNO CMi.MiCAi.* HLCMANlCAL AND LN V I MUNML N I AL FACTUUU IN UNOt^OMOUNU AO 1 K 1 C A 1 I ON
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Electric Power Research Institute
Coal -to Heth anol via New Processes Under Development: An Engin
eering and Economic E valuation , EPRI-AF-1227, by W.S. Chi a, et
al., C.F. Braun and Co., Springfield, Virginia, NTIS, 112 pgs.,
October, 1979.

Abstract:

iMlb NLPUKT PWLOLNIS THC HLbULTb OF A bCRLCNINO STUDY fcVALUATING TWO COAL-TO-MC, IHANOL
PHOCtbStb ONDLW uLVLLUPMtNT. FOR TMt. PUKPObt DF THIS STUDY* fuCJ CUALb HAVt HttN U4Vlbf
OlFFtRLNf PLA.jr UJNh I OUW A T I UNS : (I) ILLINUIS NU* 6 DWOMINOUS COAL |N AN ALL MLTMANJL
• TOOAK. SUDD I lUMl NUU b COAL IN A MulMANOL AND DlbllLLATL FUt.l. OIL Cu UDUC T I UN $CHLML. T

PWODUCTiON OCMLMt • PKUPUStO FuM TMt ILLINOIS NU. to COAL. I NC UR POU A T t S I Mt TfcXACO ClJAL
gasification PNUCCbS FDM TMt M»-<UDUlTION LIF SYNTMLblS GAS. IN TnE CA:,L Of WYODAK. COAL A
LIQUCI- AC I lUN PkuCKbb «AS INCOKPUnaTLO lU FIRST LlUUtFY 1 ht COAL TO PkODUCt DISTILLATt.
GASIFY I M»_ LIUUfcFALflUN RLSI1>UL V-UUKUY IN I OC IlXACU OIL SLURRY b A S I F I L I 1 ON TU MHUDUL
AND HYDKUv*LN. IN hU TM SCIiLMl^ IHL LiUUlU F'MAGL MtiHANuL PRUCFSS »AS USt i F UK I ML SYNlM
FROM CLtANLD AND UINDMIUNLU SYNTHtSlS OAS- ALL UTM£R HMUbhSSFS I NLOR Ml 'R A I fc D IN I ML f’L
CONF I GUK AT 1 ONC. HAVt ULtN LUMMFRLiALLY PWUVLN IN TMt Mh T R U CM t M I C AL . LHtMU'.AL. OR PbTKUl.
INDUSTRY, TML CONLtPIUAL ULSIUNb FUR TMt I WO ohASS ROUT S COAL CONVERSION CO'^PLEXtS t At
PKUDUCL APPRUX IM A It L.Y JOO UlLLlUN MIU PLR DAY UF SIURAMLt FULLS AR t PPtStNlLD; INCLUUL
8LUCA FLOW OlAoRAMS. STLAM AND UTILITY DALANCLS. AND wAItR MANAGEMENT SLMLMtS* COST LS

AS AT AUSTIN UN
ur t LXAS LlGNl f L«

ROUTES VIA NtW
loArLD IN rwu
SCMCMt. AND ik)
ML ALL MLIMANUL
W A TLU SLUKmY
NuNLATAuY TIL

FUlL oil AND TMtN
L SYNTMlSIS GAS
wl. IS OF MtlMANOL
AN r

CUM HEF INLRY
M DESiGNtD TO
D AWt UVcRALL
1 1 i^AT ES. LCJNOMlC
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Electric Power Research Institute
Combustion Demonstration of SRC II Fuel Oil in a Tangentially
Fired Boiler by KVB, Inc., Springfield, Virginia, NTIS, 100 pgs..
May, 1979.

Abstract:
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Exxon
"Exxon Drafts Synfuels Plan", Energy Res. Dig. , Vol . 4, No. 16,

pgs. 1, 3, July 31, 1978.

Abstract:

tRM'N PMOJLLTV A LAKoC Ot*«ANJ F Uf< brNTHLTIC FuCLS ULCINNINC AROUNO 19V0; HOwCVER. AFILK LOOKING AI
Cl^wUlNI lCUNvMIC ANl> tNVmUNMLNiAL OllbTALLtS. T ML V LUNLLUDL IMAT 300 IMJUSANO HAKWLL UlL LUUIVALENT A
UAY (l.tJul) UK LI •-.% BUULLt 'KUUULtU MY IMAI I I Mt . f uK I MJ. SL KIASONS iMtY l»KAFTtO A MCnw. ST PRuPOSAL~A

LtUl;*LAT|VI P»^ln..KAM iMAl t»t o I NS W|lM *-lNANClAL iNLLNlIVt.S AND Im NtMUVAL U» L N V I NUNML N TA L
Cv»N:« I K A I N1 S IJ t»l MilN-., I K A 1 1, 1 1 CMNLii. UV* 1 L *.>• I M | :> ALUNt. t A UN tULIlV^S* IIH'IU LlAl> TO I SI PLANTS PKUOUCING
*<0C IMJU:.>ANL> IIIKH. liY OJKtLi »H,1 SL N I - V AL LUSf lU 1 ML t.UVlWNMLNl U» SUM S

1

1 > I 4^ | N<. I Ml INCLNTlVCS
• .All O ML V.. llJ %.i MlLLUiN. iMt »»LAN LALlt. NLL'lUM^MlU LUKl.I. C*1AL V I » Al T I UN . ANt> SMALL OIL
I I M.N IKAI lUN UlANI:.. IMI tUMUANY llKtSSlS iMAI LlUNUM|l iNCtNTlVlS SmuV»LO bNLOUKAL.) MWUAO
MAI. I I C !' A f 1 UN MtLi MISiMl.lNi. I Mr UNI t •% t A I N 1 I • S M Af> | U (MANct ANl> !m» IMPACT C>N iMl ftlUKAL OUOGET*
L-A., k.liiiMIALllUN;L i.MMl KL|Al|/Al|UN;utM.iNNll,Al|oN MIANI*.: Ui;iLUNUM)i-.;tNlRuY FALlLlT||s;iNV IkONML N T AL
l*»»’Av|*.;»|NANL|Al I N\. fcNI lvl>; Ui;lNV( !.|M; Nl«il i-ISiAllilN;iiM.vl l*NlKJ :-:>illlL !»MALL MK UL 1. SS I NL. »*L AN I S J P I LOT
I'lA^i .•*,v-4'iAiiui«'.;.tii .i4iiiuN;'rNiu‘i|L uNia us>y u i i i i / a i i un



286

Feerrar, S. et al., Fluor Engineers and Constructors, Inc.

Effects of Sulfur Emission Controls on the Cost of Gasificatio n

Combined Cycle Pov/er Systems. Final Report , EPRI-AF-916, Spring

field, Virginia, NTIS, 270 pgs., October, 1978.

Abstract:

facilities were used for
type. oxygen-blown,

a 1 I cases . All were
cycle power generation

Abstract; Economic evaluations were performed for a series of

coal gas i f i ca

t

1 on- comb i ned cycle power generation facilities,
each differing in the mode of operation of the sulfur removal
unit. The objectives of the study were to determine the added
cost of power associated with more stringent sulfur emission
requirements as well as the economic impact of the pressi.ire

level at which sulfur removal unit was operated. Similar
gasification and power generation
each evaluation. Identical Texaco
entrained gasifiers were used for
integrated with an advanced combined
plant based on a design by Wes t i nghouse . The sulfur removal
process in each case was Allied Chemical's proprietary Selexol
physical solvent process. The mode of operation of the Selexol
Unit was varied to achieve a moderate level of sulfur removal
at 350 psig and at 1150 psig. Operation to achieve a very
''deep'' level of sulfur removal at 350 psig was also
evaluated. The ability to currently achieve the emission
requirements specified in tlie deep sulfur removal case was
found questionable, and it was concluded ttiat further
development work is necessary. Barring development problems,
the cost of power at tfie stricter emissions level was
estimated as 7 to 8% higher than at moderate levels. The

of high pressure sulfur removal operation
insignificant in the cases presented.

economic advantage
was concluded to be

287

Finch, H.L.

"Coal Liquefaction at Cresap, West Virginia", in Proceedings of

the Coal Processing and Conversion Symposium , florgantown. West
Virginia, West Virginia Geological and Economic Survey, pgs. 62-

70,' 1979.

Abstract:

IHL CUMKLNT OUUAM | 1, NUT AN t_XftN^>UlN UF THh, COI^tiUL tFFUWT. HUT HATMc»< A N» W I

ANU liHUAUl.H JL C I I A W I < )L -N A H U I NC. »'»,IK.KAM Kf- LUUIMMMIT ANU MATtWlAlT. tlljlINO ANU L
MLANNI U IN lu AeMlLVl KLLlAMLL U»’Li*AIH»N AIL CMm»*ONLNTS IN I Ml LJUULfALIIUN :,1

I NT I. OH A I I iiN If 1 HL IUTAl. tAClCllT lU ALMlLVl MAaI^UM LIuUIO VILLU I t I Jv« -
1 UL » UM I UL U UII.JMLHMiKN l'l4aCLS:> ANU lU FULLY IMI'LLMLNI I*LANNL0 LUUli'MlNl ULVLLUHHLNI *

•mUGHAM W I TH NtM
<• VuLUKMtN I I b
'

. I L M.
I lb NkLLl.GAHV I
iMHK •
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Flanigan, J.

"Present at the Creation", Forbes, Vol. 124, No. 2, pgs. 34-38,
July 23, 1979.

Abstract:

A MILU1 f*CANI lU IL.SI A l*IU)0 !>:• lllMMlNl.
UVtMHUN OK OU4 Al C A I 1 Lt t.Ol •>, u • KlNIi^CKY* II

Al>MLANO UiL A:> I'NUJI. CT MANAi^Ll^* WMII llA!. NOW
Slot »- AT IML NUIIUN IMAI t,YN#ULi. Ml.UiJOL 1 I ON
ALUlLVi.O. UNI UIL t. allot IVL :iAV.% TMAl IIAlK
lOM IIILLIUN lU cm All. THAI I'lANI 1U I'KUUOLL
Nl LL'^SAKV* Util At UI'lL*.» I. A 1 1 1. 1 UNlCi'-. DM.
AJUI. ViU III r.I.lullMV MliUl ll.AN A MILLION.
Mi'lil'LV (il |.l U. (AU»)

COAL INIU LlOUin I UClI. WILL OMIN JANUALY A CUUl
ALL OliL b ««LLL. OUL rUNULl) Tilt MA JU*. I | V UK I M. **I,UJLLI «IIM
IM.I N MULILVLO* ACLUjLO mY l«M. Ul M I l.M A N A t.L N I . LaK'LWT^
lUUIVALLNl TO r MILLION ItAUntL!. I*LH LAY MY | V.O CAN uCiMAl AMihINT my IVNO WllULli ML MUUl H I A L I II L • A'J UOILAT Ol*
1 MILLION llANKLLt. I*L N DAY UP '»YNtHLllL I Ol L •II.L I »c
oU'jI Ol t A1t*0<> I 1N(. I MILLION UAIM.I.L l»lk DAY M .w |j Yi^Ak^

»*lan;> i»y u I Hi h lummanil'i iu MtiiLti ;>yoimliil »u«l:. i'LANt:* aml
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Fleming, D.K.

"Acid-Gas Removal Systems in Coal Gasification" in Ammonia-Froin-

Coal Symposium , CONF-790599-21, Chicago, Illinois, Institute of

Gas Technology, 28 pgs.', 1979.

Abstract:

A LAHCL NUMHLM Ul- ALIO-OAS MLNOVAL bYSTLM> LXJST UU AUt ONOLk DCVLLUPMLNT HUk IHE k|;MUVAL Ol M»1*LXJ iSb
ANO CUtbUli MUjM MiOlCLbU LAb Mkl.AMb* A FtW bYblLMb MAVL MLLN AM»»LltD 10 CUAL CUNVLWMoO PKUCtbbtS;
OlMLilb WILL KC.UUINL L X I N AHULA T I UN UK MK t bL N I l_ Y -»>»< UV C U CUMMLkCIAL UMLkATIUN, iHf. fLLO to IHL ACIU-<*Ab
RLMUVAL bVbTlM K UK IML (.LNtUlC L U A L - I U - A MMt IN I A KALILITY |b NUI W L L L “DL K I Nl. U | PAKriCUl.AKLY hUR M 1 NUU AND
TRACt CUNbT I lULN I .>• iMlb I :» l»AK r ILVIL AULY T ImK IN I Ml LAbf UK NLMLK <.A h I K I C A 1 I ON MKULLb,- S I HA I WAV HAVt
blCNiriLAMI lLUNi.iMIl ADVANIAutr. IN TML UVi.KAt.L I’KOLLbb WMI.N LVALUATIU UN A TUTAL I.Ybll.M, ANALYbIb
APPKUALU* A lAiWlLR *l» bUl.LlIb THAT LOOtt) IK PKISLNI |N 1 Ml C»A*. TLU IU T Ml ACIU-OAb KcMUVAL LYbllM AkL
UlSCUSbIU; III olblLN Ol IMAl bUlMM.ocLbb UMOtM.U LUNblUl.R TML KATL (<• TMit.l bMi- L 1 1 b IMlM M<iril AN
LNV IKUNMLNI Al ANU AN LLUNUMlL blANUMUlNT. IN AN UYl.MALL LVALUATIUN. II AlM>lAKb IMAT AClO-t.Ab UK.MoVhL
btlilLMb LAN lit bUCCl !»bl ULLY APPLItU IN CUAL CUNVLKSIUN; NU ILCNNICAL UOLIACLL HAb Yf. I M^LN DlbCUV,.KLD
IU HLblKlLT IHLIH AMPLICATION*
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Gas Research Institute
Overview of national Research and Development Activities in Syn-

thetic Natural Gas from Coal , OR I -79/000 3, by Booz, Allen &

Hamilton, Inc., Sprinafield, Virginia, NTIS, 64 pgs., September,

1979.

Abstract:

IHL PUNPubL OF THlb RtPORT Ib TU PkOVlDL I HI GA*
ACTIVlTIcb WHICH AKL HLLAttU TO uK 1 * b bYN iMt T I

C

INKuRMAtIUN PKLbLNlLO lb INll.NUlD TO Abblbl UK I

INIUNMAIIUN ilAbL KUK LNbUNtlNU THAT Mb PHUGHAMb
GUVtkNMLNl*

RFSfAPCH INbTMUTF ( C-l< 1) WITH AN (JV-KVlcW OK
NAIUKAL oAS ( SNG ) I KitM lOAL bU»tPUOLLAH AKLA. THt
IN uUlUING ITS OWN K» ... AxCh ALflVlir.b AN IU PkUVIO^
AnL CUokO 1 NA Tt.u WITH TM> ACTlVUlfcb tP INDUbTKY ANU
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German, M.

"Energy System Efficiency for Space Heating", American Gas Asso-

ciation Monograph, Vol. 61, No. 6, pgs. 13-14, June, 1979.

Abstract:

A NUMHck 0^ AUALYJi.i> IN TMC LAt.T iMNLt YLAN*. HAVL SHOWN CAb fn TML MUST I 1 C I C N t

ktblDLNilAL iNLKCY ULL. iMlS ArJALYSIb CliMfAKLb IMNLL MA J(JN NCCLNT LbTlKMLS UK TOTAL L'NllkOY fcH-JCItNCY
KOM NLblULNllAL SMAL.L HIATINo. ANU T HUt t tSIlMATtb TML lUTAL SYSTM^ f K » I C 1 C NC Y l)» CUAL GAMKICATIUN
VLHLUb CIjAl LLL L M< I I I la I U»N . |ML H J Vt UtHUNfS UN LNl'^GY LTKILILNCY IXAMJNLU Ht K l AL.Kll F I IA T NATUNAL UAS
lb IML MUSI LFKltltNl LNLkOY KUHM K UW KLUIOLNTIAL bPACt HLAIlNGt ALLUMlNo tlTMtk LUNVLNFIUNAL UU
AUVANCLO tNU-USL LUUlHMtNf.
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Gladki i , A. V. , et al

.

"Removal of Sulfur Dioxide from Industrial Gases with the Aid of

the Claus Liquid Phase Reaction", Khim. Tekhnol. Tooliv Masel ,

No. 3, pgs. 36-37, 1979.

Abstract:

ThL must LFFtCTiVt AUSOWhtNT FLUID FOW NEMOVlNG SULFUW DIOXIDE AND MYDRUgEN SULFIDE FROM INDUSTRIALWITH T ft. AJU UF TML CLAUS WLALTIUN WAS SHOWN TO Ht N -M t T MYLPYRKUL I DON • TML DcORLfc OF PURIFICATIONIS VVX ANU IS RLDUCLU TU VJX UNi_Y IN T Ht PNLSENCL OK SOX WAT£R«
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Goar, B.G.

"Fundamentals of Sulfur Recovery by the Claus Process", in 27th
Proceeding of the Gas Conditioning Conference , Norman, Oklahoma,
University of Oklahoma, pgs. E1-E15, 1977.

Abstract

:

In today's society there Is an increased concern about the
potential threat of air poHution to the well being of
mankind. Up until recent years, most Claris plants were
considered to be of significant importance In reducing 50//2
emissions to the atmosphere. Nowadays. most Claus plants are
considered to be potential major offenders of air pollution
regulations. The tall Gas Clean-Up (TGCU) processes have been
developed to clean-up the tall gas from Claus plants. In the
future, new processes may be required to clean-up the tall gas
from the TGCU processes. Tiie paper discusses the basic
reactions and processing In a Claus plant together with major
operating control variables. Design cons i dera t i ons are
included. Wheri a TGCU system is planned. it may be advisable
to install a Claus-plant tail-gas analyrer (possibly with
feedback control) to monitor- the H//2S/50//2 ratio artd permit
adji.tstment of the combustion air flow to achieve the optimum
ratio of 2/1 at all times. 9 refe.



294

Gray, J.A.

"Success at Westfield", Energy Digest , Vol. 6, No.

February, 1977.

1, pgs. 39-43,

Abstract:

IN comparison alTH
H S1LAM/OXYC.LN

cMtNCtS Al> «LLL
SUMttl lOMlNuUS CUAL*.>
LARCr AND IM»^KlANl
CLiNVlNI I UNAL CURol
iHu Ai.H |i> U^ CU* »

KLDUCCU IO LITILL M
til LLbS SION IF |CAN»-
UNUY IN MlOMCR IMLW
PKtJOULLU* fURlMlN 1

SLAuv»INO OPtHAllUNb
f |V» 1 iMLb u*-

SLVLN DAYS

THt vLStFIkLO COAL*
RAT ID TO PRlVLNT S
OUT IME ONL IMI'OWT
UF THL WLSTtHN uS
RtSLKVtS IN iMt DS

C>ASIF|LR. LXCtSS b1
US I UN POINT AND T ML
UHL THAN THAT HLOUl
L. TMt RtDUCTIUN IN
HAL tFT ILttNLlLS OU
Nit-HNAT lONAL CUU^'lH
A1 •LSTKIILU with
THt UHlOlNAL WLblF

DURAT lUN.

tHf US COALS BECAUSE OF TMC IP LCw FUSION POINT ASM NEEDED A

INTLRING AND PRUDUCID A MIGMtW YIELD OF ^ * “
J:*^**^

* ’

^

ANI RLSULT UF f ML TRIALS WAS IMAT AMERICAN CUALS
TU HIGHLY CAKlNv. COALS OF T Hi M|U—tST AND C ^ St NT ^0

SUCCESSFULLY GASIFIED IN A LURuI OASlFltP. IN TME
JIRLD TO AVOID CLlN^ERlNO AND 1 Mt. AMDEJNI IS GRt A Tt « IF

LUw REACTIVITY* »1 Tm SLAuOiNu OPERATION T Mfc STEAM IS

A* COULD DL
LAM IS RE DU I

RLD F UR ^G AS I F I C AT I UN • AND AT THE MiGMtR TEMPERATURE REACTIVITY IS

SUAH IS MORt than FIVEFOLD AND THIS LARGL DLCRlASE RLSULIS NOT

7 ALSU IN C.RIATCW T HRUU(>HP^.I T AND RFDUCtO AMOUNTS UF Th£ LIOUQR
ATIUN MAS LLD to The CONVLRSIJN of UNt OF TMt OASlFlfcRS TO
TRIALS THAT SHOwtO LRUD» t.As PROUc'lTION RATES OF AHQUT FOUR OR

Il^S LURot GASlVlLR with very MUCH uO.tR YIELDS OF GAS LIQUOR IN
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Hass, R.H.

Process for Removing Sulfur and NO,. Components From a Gas Stream ,

U.S. Patent Report 4,123,507, Washington, D.C., U.S. Patent Of-

fice, 24 pgs., October 31, 1978.

Abstract:

A FEED GAS CON
sotsua ,>«-•

AND MYDROlYZIN
MSSUU 2%S IN 1

oxidizing the
AuUcOUS AMMuNI
• AND I F 1 D I SC
FLED GAS* SUlH
Tfu.KlFRUM* MAY
majuR pruporti
tUeSTANTIAL

TAINING ONE OR MORE CUMPONcNTS SELECTED FROM THE CLASS CONSISTING OF MSSUB 2*S* S0SSU8
COS* CSASU13 2S • LIGHT MEWCAPTANS* AND SULFUR VAPOR IS DESULFURIZED HY (A) HYDROGENATING

G essentially AL.L NUN-HlSuD 2*S SULFUR COMPQNF.NTS TO MISUH iSS. (B) OXIDIZING HOST OF TNC
ML KcSULliNu PRUOUCT GAS TU SULFUR* AND REMOVING THt LATTER fc»Y CONDENSATION. ICI
RESIDUAL HASUci ..'AS TU SUASUB <fA • (D) AUSUROINg ESSENTIALLY ALL T Hfc SUASUH ?A IN AN
A SOLUTION* It) PAOSlN^., A PORTION UF I ML SOASUtI J’

A -CON T A I N I NG AMMONIA SOLUTION TO STEP (A)
FCAMGING FRljM STFP (O) A PURIFIED F*HUOULT GAS ESSENTIALLY FREE OF SULFUR COMPONENTS* A

AS A STACK GAS* wHlCM CONTAINS ONLY SUASOIJ ?A AND SOASUt) 3A COMPONENTS TO HE REMOVED
bt TRLAIED IF ALTERNATIVE EMOODIMlNIS OF THE INVENTION INVOLVING T Hfc PASSAGE OF ALL OR A

ON OF THE FEED GAS DIRECTLY TO AMSURPIION SIEP (O). |N ALL EMbODIMiNTS OF THE INVENTION A
OPURTIUN UF NO/SUD X/ COMPONENTS* IF PRESENT IN THE FELD GAS* IS ALSO REMOVED#

296

Hahn, O.J., et al., University of Kentucky

"Mass and Energy Balance of a Wei Iman-Galusha Gasifier", Fuel

Process. Technol. . Vol . 2, No. 1, pgs. 1-16, February, 1979.

Abstract:
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Institute of Gas Technology
U-Gas Process to Produce Medi um-and Low-Btu Gas from Coal , Chi-

cago, Illinois, Institute of Gas Technology, 19 pgs., 1979.

Abstract:

TML U“C»Ab PWlXlcbb lo PMIJUUCC MtOlUM- UR LOW'^TU CAS TROM COAL MAS LVOLVLt) FWUM MANY L . 1 J '^UUUS YtARS OFCUAL OAL, I f 1 C Ar Ujr-4 H ANL» U AI 1 I • SPCCIKIC U-OAb • A b bL t.UN AiiOU7 ANU NUK IlilAvL AbUUl cOO*OuOMAN-MUUMb; LL_ I > lU UA1L lUfAL A ^>Hl<UA I MA I L Lt 17 M | Lj. I UN AND TML AJMK, MAb MRliUUCcU A f.-f.L UF NiNL
r*ATLNT O I SCLUb U>t t t. • I ML U—Vj A *•’ I L U 7 ML AN f MA b l*tLN UMu RATIONAL F UW S Y i Al. !, « AND i L Dt '

I .. NL D FUR ACAMACliY TUNb Uf- CUAL UA I L Y • K t C L N ! (JPLRA7|UN1> MAVL PROVIUlO UA7a IN SUPMOKf n^ I M- PKhLlMiNARV
DC. S I CN A CUMM^ RILAL IAlILMY, UNDLR UUL LMUNbOF 7MAT lb Pl ANNi l, » uH C LjNb 7 HUC I » UN A I MtMPH| b •rkNi^b.»i.L» and fcUULU HAVL A CAPALIIV lU I^RUUUCt I 7b X lOVSOP t»% CUH 1C f-Cl Uf MlDIU'A UlU OAS DA I LY FR.JM4*300 lUNb OF CuAL. rrwn
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Kerr, R.K. and E.M. Berlie
"Claus Process: Reaction Furnace/Burner Operation", Energy Pro -

cess Canada , Vol. 28, Part I, pgs. 42-44, February 1, 1977.

Abstract:

This article explores the Clauss process reaction
furnace/burner operation. The most Important control
parameter for Claus plant operation Is the a1r:ac1d gas ratio
Into the reaction furnace. It Is shown that thermodynamic
equilibrium calculations and field measurements that Indicate
a1r:ac1d ratios cannot be calculated based on acid gas
analysis alone, but rather lie between the extremes of air
demand based on total combustion of one-third of H//2S and air
demand at equilibrium with the outlet H//25:SO//2 ratio at
2:1. Conversion efficiencies, flame temperatures and acid gas
and fue 1 -gas - f 1 red burner operations were also studied.

299

Koppenaal , D. W. , et al

.

"Trace Element Distributions in Coal Gasification Products",
in World Fuels, Structure of Coal, Trace Elements and Hazardous
Compounds in Fossil Fuels, Am. Chem. Soc. , Div. Fuel Chem. , Prepr.

,

Vol. 24, No. 1, pgs. 299-306, 1979.

Abstract

:

^
CUAL CUNVhR!> 1 |> AN iMtAJHTANTIb Tl» Ml iMPLLMLNIlO ON A MAb lVc bCALL»>CD^blD 4-RlNU I Hr

I

I MPLL Mfi N 1 A T I UN OF I H I MAv.NIlUDL It A UlbtiNCTIN CUNJUNLMJN WIIH ONt*U |Nb CUAL GAc»1KI<AII UN S 1 UD I L
'

MAVL «»LlN RC.RFURMIP |U M^LM AL.L.M. POTLNTIAl
THIS

L NV I UUNRLN lAL

• L

int OtlLWMlNAr lUN ^l^ TMU ^AIL ANU DISTHIHUTION UK TKACL LLtMI NTS DUKINC.ANU HHLhi UUIM IL 1A;,a IK -,,01.11 AN INUUolUT -
LI.LNI N75 UUKINU

OVLRaIIuLMINO AMUNUANLL uf NA I I Vt
PUUblulLllY IN I ML NLAK IUIL'RL.
LAOURAIUIaT* IkALL t-LlMuNI I NVL b f I uA I 1 UN

PKOtL.,>.. •cut. bUR'VLYli< UK AMMmjA,jMAILLY fij ILlM '4 1’. i-v »i W Miii.'j\r /..^''^A
'*

LA.tMliH LM*t< lii J't IMI MAJIiN ILl^llNIAl Itit. Mil- I itiMifui- «>ii.
* “* ^ AA. M,)« TML

tNVIMONMLNT. v«cuai»ll |N lUtUlLTINL IL RLLLAbt RAICb U» CtRlAiN LLlM'Nib lU I N£

MMULU bS
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Kouzel , B. , et al

.

"Treat Low Sulfur Gases With Beavon Sulfur Removal Process and

the Improved Stretford Process", in 27th Proceeding of the Gas

Conditioning Conference , Norman, Oklahoma, University of Okla-

homa, pgs. H1-H16, 1977-

Abstract:

In the petroleum refining industry the Claus process is most

commonly used for the conversion of hydrogen sulfide to

elemental sulfur. To reduce tail-gas sulfur emissions, the

Claus process uses three and sometimes four catalytic stages

at which point thermodynamic considerations limit increased

plant efficiency by this technique. Further reduction in

emissions of sulfur dioxide (SO//2). carbonyl sulfide (COS),

carbon bisulfide (CS//2) and hydrogen sulfide (H//2S) has

required the development of tall gas cleanup processes of

which the Beavon Sulfur Removal Process (BSRP) is one of the

most outstanding. This report describes the research work

aimed at the development of BSRP process through a pilot plant

to the industrial units Installed at the refineries.

Chemistry and operation techniques of the process are

described. Performance of the system are given. It is

concluded that the BSRP seems to be one of the most effective
methods for controlling pollution from Claus plants. The

concentration of sulfur compounds in effluents from BSRP

plants is the lowest of any sulfur removal process. An

attractive feature of the process Is that no incineration of

effluent gas is required.

301

Lee, W. , J. Mazuik, & W.K. Thiemann, Mobil Research and Develop-

ment Corp.

"New Process for the Conversion of Coal into Gasoline", in 26th

General Meeting of the Deutsche Gesellschaft Fuer Mineraloelwi s-

senschaft Und Kolhechemie E.V. ,
Leinfelden-Echterdinger, Germany

F.R., Industrieverl . Von Hernhaussen, pp. 675-693, 1978.

Abstract:

THt PAMtw tmc coNVf.»<siON nr mlImanol into a hiuh octanc cnuiml ^uEL• sincl m,

0HTA|NLI> THuH cum.* 1ml UUCCLi>!>rOL Ut vt i.1*- THIS P«UCLt.U Uf’lNb- A WAY 10 CA;uiL

llA. AAj I.XILNOLU tU A ^LUII>lt.Ll^ »Ml> Mltul wIlM A CAMACllv . •» A

ML 1MANUL,/V.A1»L*.. iNt CUNVLH'jIUN AND T Mt Ci»MML*«LlAL » I 'jLMLM — I W L-YN I I H S I 1. AHL I- I

»

0^ I ML H\iM I L •*»WUC I
•*•* At<l : Li) Wt H CD I *> • I Ht »i« ij Vt. )> ! H.*«MAL. I ^ » I Cl L NC Y • A 1 .1 I ! I. W A MU. INI

UUAL LOWLM INVl Nlt» At<D A '.•IMt'Lll’Ic.O DC L AC CUN i* I NuL Y • iMi i. I LD I UN Mil

1.AUULINI. 11;. AN AtlivAClIVL AlU*«nAI|Vl IU 1 ML OIKtCT MlAlNO U*- NLfMANiiC lU CNuJNt UL L %

IMANUL CAM lit

1 Nt I kUM COAL*
I OM J L/0 I

•

THE
. 1MI AUVANIAOC^
1 LLC I I VI I T AND
MANOL. INIU
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Loeding, J.W., I.G. Stanfill, Institute of Gas Technology
"Application of the U-Gas Process for the Production of Gas of
Intermediate Calorific Value", in 14th World Gas Conference ,

CONF-790512-4, Chicago, Illinois, Institute of Gas Technology,
26 pgs. , 1979.

Abstract:

Michaels, H.J., Koppers Company, Inc.
"Hydrogen Production via the K-T Gas Gasification Process: Cur-
rent Economic and Technological Aspects" in Hydrogen for Energy
Distribution , CONF-780748, Chicago, II 1 i nois , Tnsti tute of Gas
Technology, pp. 225-238, 1979.

Abstract:

304

Moriguchi, S. , et al.
^tjiods of Removing Nitrogen Oxides From Exhaust Gas by Reduction.
U.S. Patent 4,125,604, Washington, D.C., U.S. Patent Office 8
pgs.. May 24, 1977.

Abstract:

303
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Moyes, A.J. and J.S. Wilkinson
, ^ r

"Development of the Stretford Process", in International Confer-

ence Control of Gaseous Sulphur Compound Emissions , London,

England, Institute of Chemical Engineering, Vol. 2, 28 pgs., 1973,

Abstract:

A process description. plus a comprehensive survey of

practical new developments Incorporated Into the process. are

described. Basically. In the Stretford process. hydrogen

sulphide Is removed from a fuel gas by contact with an

alkaline wash solution In an absorber. The wash liquor

contains a mixture of sodium carbonate and sodium bicarbonate

whose proportions are determined by the absolute partial

pressure of carbon dioxide above the solution and the total

sodium content as these two salts. The pH value of the wash

solution Is Influenced by all cations and anions In solution.

The dissolved hydrogen sulphide ionizes and. because of the pK

value of the second proton In hydrogen sulphide Is 12. 9 and

the wash-liquor pH values not normally exceed 10. 9. the

predominant species Is the hydrosulphide Ion. Developments In

plant design and capital costs are also provided.

306

Nobles, J.E., J.W. Palm, and D.K. Knudtson

"Plant Performance Proves Process", Hydrocarbon Process , Vol. 56,

No. 7, pgs. 143-145, July, 1977.

Abstract:
THIS PAPER Dk^SCRlBES 1M£ FIRST COMCRCIAL INSTALLATION OF TMt COLO BED ADSORPTION (C8A) PROCESS FOR

IMPROVED CLAUS PLANi SULFUR RECUVLRV wMiCH PROVLO TO BF SATISFACTORY. THIS CBA UNIT RAlSfD SULFUR
RtCOVLRV OF IML b^O LT/0 SULFUR PLANT TO 9V.JX- TMt PLANT HAS UtfcN IN CONTINUOUS UPCRATION SINCE
STARTUP WITM ONLY MINOR DIFFICULTIES. TMt SULtuR fcMISSlONb MAVt RFMAiNtD WLLL BELOW REGULATION
REOUlRtMtNTS TmwUOGHoUT IML tNTIWt PI.RIUD UF OPtRATIUN. TMt CBA PROCESS IS ^ DRV TYPE OF GAS
CLLAN-OP PRULfcSS WMILH USCS UNIT UPt RATIONS SIMILAR TO THOSE USEli |N CLAUS PLANTS. A CLAUS REACTOR
UPLRATtO AT A 4.UW TLMPLRATURt IS ADOLO TO PRUCI SS 1 Ht EFFLUENT GAS FROM THE CONVENTIONAL. TwO CATALYTIC
STAGE CLAUS PLANI. DESIGN ANU OPLWATIUNAL DETAIL^ ARE GIVEN. ^
AIR POLLUTION AB A Tt ML NT ; CAT AL YS 1 S » CLAUS PROCESS! T2 J DES I GN i DtSULFUR I Z A T 1 ON 5 01 .FLUE GAS! T I *02 . RECOVERY
SULFUR

307

Pittsburg and Midway Coal Mining Co,

Solvent Refined Coal (SRC ) Process: Health Program. Research

and Development Report No. 53: Interim Report No. 28, July 1,

1977-June 30, 1978. Volume III. Pilot P I ant Development Work.

Part 4. Industrial Hygiene, Clinical, and Toxicological Pro-

grams , Springfield, Virginia, NTIS, 120 pgs., April, 1979.

Abstract:
IMl »klAS Of ACTlVItV .IIMIN TMt MLALtM PHOC.KAMS Ant: AN tNOOSTWIAL HVOItNt MUNITOBINO PROOBAM. A

CLINICAL MlinCAL IAAM|NAl|HN PBIH..BAM. AN I 1 >i It A f | IIN AL ANlt f»»WMtNAL MVoIiNI I.RIU.BAM. A NP A T O A I COL LX; I CAL
CON ilAAUN. INOOS »1 Al HTi.IInI MONllOBiN.. 1 NO I t A . , O 1MA1 IXPObUHS DOB I N<. bBC II

Orl^LAtlON t ‘n. BAllY VI BY bl«llAB lO HU oO I I I lO. l»IH'.OW|L MIA-.OBID IXIHiNl. 1 Ml I.RIVIOtlS bBC IOIILAIION «l I I L
liilAl SO’.PI NlU O D A I. I I t Ol A H A NO OlNt/INI ‘.Otl'tlLl PANlICOLATCS
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Process Engineering
"Krupp-Koppers Chosen For Coal Gasification Plant", Process

.

Eng. , Vol. 13, pgs. VP, 1979.

Abstract:
PCTkOllf<Al>, Tilt MKAZ[UlAN STATE OIL AGENCr HAS AWARDCD KHUPP-KROPMERS A COUTHACT /-UM OELION AND
*CONS I f<UC f I UN OF A Plant lu pkuuull syntmltic las fkum ukazilian coals* thl capacity of the plant will
D t AOLOUAIL lij supply an AMMONIA FACILITY*

309

Reboul , J.L.

"Gas for the Next Century", Gaz Aujourd' Hui , Vol. 103, No. 4,

pgs. 163-173, April, ‘'979.

Abstract

:

IF IHL PWLSINf »<A|L UF tUNSUMIMIUN LONflNUCS lINLULASL IN CONUUMPT I UN t.'.X PJ l< ANNUM) miKL WILL HL A
GAS SliUHlALL or S G 1 OL IN I ML YLAH .'OOU ( CUN SOMI • 1 I UN FUHLCASI 10 G TUL»- If WILL ML NI.LLSSAMY TU
PNUUUCt GAS MY COAL GASIFICATION. THIS AHTJCLt ULSCKIMLS TML KNOWN t, A S J F | C A 7 1 UN PMUCKSSLS IJ UAlL J 1ST
GLN^PAllUN : LO»»Gl ~ KUPMLFS - lOl/LK - TLXACO (LOW PKLSSUKl. LOW CALUKII |C VAl.Ul GAS); , NO (.l.NLWAIIUN
: IIIL COALCUU MVGAS SlLAM/fcAlLU V. A S I F | C A I I UN MKOLLSSLS I SUMS I A N I I AL CONSl IMI * | | ON l.lF LUAL » UH MLAIING ANO
MIFOMMINg POFPuM :•) ; and JFU Gl.NtWAIlON : SI^ALL MLAILK MI.AIIWg my NOCLLAh UiALlUG U MNi. A HIGH
I'IHLLNTAGI U» MV0I-<UGI N. oLSCMIMM. IMl main U l »- r l L OL I I L S LNLUUNU.Mti; ; LUNIINUINC. HK.II MK.H
PMtSsUFl MJNMNg. UL U K lULA I Il»N I» MAILMAIS LAUStl» MY IIYUlMiGtN. l> I .(.U ' , :.F I Ml M.MAKAII III*

HYUKOgI N MY LLLL IMJLV: I S. IM MKUS*»LLlS Of UNL'L Fgu OONl) GA!. 1 F | C AT I UN ijl COAL MAMS i>lLOW IML l•OUO M
L»Vi.L AMM ! Ml. AUAMlAliUN OF ..MUNlAS IO gAS UiNlAJNlNG A M|GM MMOMUhIUIN ;»t IMUUoiLN |)>.). (A M.F**|
I IN F KLN( M

}
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Schmid, B.K.

Integrated Coal Liquefaction-Gasification Process , U.S. Patent

4,159-238, Washington, D.C., U.S. Patent Office, 26 pgs., June

26, 1979.

Abstract:

CUNVtRSlUN UF PAW CUAL lU OISIILLATL LlOUlU ANO GAScOOS HYUNOCANUON PRuMuCtS MY SULVLNI LiUOCFALIlUN IN
TMt PGlSLNCL UF MUI.LU.A.AW MYU»«OGtN EMPLOYING WuCYLLL OF MINCKAl Kf 1. I UOi- IS COMMONLY MtiU.*. MLO AT A
MIgHLW IMLHMAL tfFILILNLY THAN CUNVLFsIUN UF COAL lU P|PLLINL GA S IN A oAMi ICAIION Mkhi.iSS LMI'LuYING
PAHTIAL OXIDATION ANO MLIHANATIUN NLALllONS. T MU PK I l»H AH 1 MAS OISLLUSl.u A CMMM1NAT|L'N L uAL •

L IOUlF AC t I ON-v, AS I F I L AT I UN PHUCLSS IMMLOYlNo WLCYLLt OF' MiNLWAL WLSIMUt lU IML LIwUllALTlUN iONt IWlcHLlN
ALL INg normally SOLID OISSULVLO COAL NUT CUNVLIMLO TO L I GO I D OR GASLUOS PHOOOL 1 S IN IMI- lIuOlFACTIUN
ZONL IS MASSLU TO A GASIFlLAIlUN ZONL FOR CUNVLHSlUN TU MYUROGLN. WMrHL iHt AMuONI Ul U.iumAlLY ScK. 10
DISSOLVED LUAL PASSLu To TMl GASIFiCAllUN .’UNL IS JOST SoFflCItNT TO I, NAML c IML 1 . A S 1

1

U A I | JN ZONL TO
PhuDUCL IML lAiuCLSS IlVDWUl.lN lUUUlHtMLNf. iMi MHuCLSS UI TML PHL SI NT INv. NTIUN PMIVlI't-. An ONlX»>LCTtO
I MMIUI VI Mi N I 1. 1 I Ml M II H MAL I I I L 1 I N(. V Ul I Ml C UM|« | NA I I UN MUDCI SS It Y I NC !• ’ A S I Ng I Ml A Milt U4 I Ul rJUpMALLT
SUl.lU DISSULVLil LUAI MHII'AMLD IN fill. LIUOllAllluN /llNL Arm MASMD Til TMi •

. A . 1 F I i A I I ( IN .'.>Ul tULNAOLt
TMl C>AS 1 I I L A T I UN ZUNl fu (.(NihAll N.l I ONLY ALL U» Tni liVDUUUiN l.limilMU MY lilt: L I OUl I A 1 f 1 1 » ) ZilNf. ilU T -
ALtiU lU I*I«UIHX,( S ^<4 I • It I S gA;» IN AN AMIIUNI AlUUOAll. )U SiiMMLV ALL UU A '

. I ( . N | T | 1. A N I AMHiiNI 1 ,F IIU *' Ut L^ULUUIM Ml Nf S iM lit MHOLLSS. II WUUID MAVl iHlN . XPl L I I D fMAT SHIlTINi. M 1 mi III INI. MHUti ,.|NC LOAD TNlfl
1 Mi OI«L> I NAM IL V MUNI. i. r F I L I I M I L luUL F At. I It IN /UNi_ I M IML OHO I NAM I LV LOSS I I | C It N | gAS ll M A I I uN /UNl
WOULD ULLHIASL MRULtl.S LFFICILNLY. MU I I ML ’KLSLNI CUMUlNAIlUN PRuCUSS UNLXPtCiLDLY ALMiLVcS AN UVEPALL
LFFIlILNLV INCRLASL MV SAIU SHIFT*
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Shafer, J.R., R.W. Grendel

"Sulfuric Acid Plants for

Enqineerinq Proqress, Vol

.

1978.

, and D.R. Pogue
Handling HpS Gases," Chemi cal

74, No. 12, pgs. 62-65, December

Abstract:

THIS PAPtM UtSCKlOeS AN tCONOMIC ALTtPNATIVC TO THE CONVENTIONAL CLAUf. SULFUM WECOVERY SYSTEM* IN WHICH
HVDHO(*LN SUlTIUL IS CUNVtKTLU INTO SULfUMIC ACID. DETAILS OF THE PROCESS ARE GIVEN ALONG WITH ECONOMIC
ANALYSIS*

312

Sibeud, J.P. and C.D. Ruff
Process for the Removal of Hydrogen Sulfide and Mercaptans From
Liquid and Gaseous Streams , U.S. Patent 4,036,942, Washington,
D.C., U.S. Patent Office, 22 pgs., July 19, 1977.

Abstract:
A PROCESS IS PROVIO
WITH OXYGEN IN THL
CUNVEKIINO MYONUOLN
FROM 1HL AUUlJUS ML
ALKYL MLRCAPIANS FH
Chelate solouun in
HIGH Flow VLLOCITY*
DtALKYL DlSUcf IDLS.
GASES AHL SLHARAIIJ

to FOR REMOVING HYDROGEN SULFIDE
PKtStNCL UF A MCTAL AMINJ ACID C
SULFIDE TU SULfUR AND AEKYL MLR

lAL CHlLAIC SULUMUN* A MRUCtSS
UM FLUID SIRLANS in WHICH THE OA
A FINL DISPENSIQN SHUN 1 UF FQAM
WHERE HYDRUULN SUIFIDL IS LA I AL
AND THEN INTO A RELAllVELY W I OL

« AND I HE MLIAL CHELAIL SUIUIIUN

AND ALKYL MfRCAPTANS FROM FLUID STREAMS BY REXcTION
HtLAIL IN AQUEOUS SOLUTION CONTAINING AN AMINE*
CAP7ANS TO DlALKYL DISULFIDES* AND SEPARATING THESE
IS ALSl> PROVIDED FOR REMOVING HYDROGEN SULFIDE AND
SLDUS OR LIQUID STREAM IS DISPEKStD IN AQUEOUS METALfurmaiiun and passed Through a reaction ZuNt AT A
YTICALLY OXIDIZED TD SULFUR* AND AcKYl MLRCAPTANS TO
OUILSCINT ZONE WHERE T OISPLRSIUN BREAKS* THE
RLCUVLRLD.

313

Smith, C.R. and B. Mills

"Cost Effective Improvements to the Holmes-Stretford Process" in

Inst. Chem. Eng. Symp. Ser . , No. 57, Rugby, Warwickshire, England,

Institute of Chemical Engineering, pgs. U1-U15, 1979.

Abstract:

The Holmes-Stretford process removes hydrogen sulfide from
both fuel and waste gas streams with virtually 1007.
efficiency. By a process of coiitinual evolution and
development Innovations. Improvements have been made which
have substantially reduced the cost of desu I f ur I za t I on . Apart
from economic benefits, the ch.anges have also made the process
less dependent on manual 1 .abor and chemical reagents and have
totally eliminated the need for effluent disposal.
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Somerville, M.S.

"Engineering, Geological, Hydrological

ment of a 250 Thousand Cubic Foot/Day

cation Facility", Energy Commun. , Vol.

1977.

,
and Environmental

Dry Ash Lurgi Coal

3, No. 4, pgs. 317

Assess-

Gasi fi-

-342,

Abstract:
TMl PMOPUbED & Ab I ^ I C AT ION PLANT WILL USE 13 MILLION TONS OF LIGNITE AND 17*000 ACRE FEET OF WATER PER
VLAR* AND WILL CONSUME 6500 TUNS UXYOLN Pt R DAY, 1 Mt STUDY INDICAlLb THE FEDERAL LIMITS ON SULFUR
DtOAlUL L^^LULNI WILL UL MtT ANU T ML MAJUR t^^LUtNT WILL t3E CARttUN DlUXlDL* TML MAJORITY OF TRACE
ELEMENTS WILL UL CUNLtNTRAItO IN 1 ML A i.M • TML WATER TAULE IS LIKELY TO HE DEPRESSED AND SOME GR0LA40

WATtW POLLUTION WILL oCCl»R. COST Uf IMF NORlM DAKOTA E ACl L I 1 Y IS ABOUT JI4 MILLION DOLLARS* OETA-lLEO
analysis L* TML COAL TU HL USLD IS GIVEN.

t
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Somerville, M.H., J.L. Elder, and S.R. Moran

"Engineering, Geological, and Hydrological Environmental Assess-

ment of a 250 Thousand Cubic Foot/Day Dry-Ash Lurgi Coal Gasifi-

cation Facility", in Proceedings of the Second Annual UMR-MEC

Conference on Energy , North Hollywood, California, Western Peri-

odicals Co., pgs. 404-417, 1976.

Abstract:
A Preliminary lnoinelring* geological* and hydrological environmlntal assessment of a proposed 250
MMSCFD DRY ASM LURul CUAL GASIFICATION FACILITY Is DISCUSSLD. THE FAClLlTY*S EMISSION SPECTRUM IS
cAAMINlD On ThL basis UE the HRUMUSED design and LMPIhILAL data* THIS SYSTEM UTILIZES APPROX I MATEL V 13
MILLION TUNS UF LiuNiTL ANU I7*G00 ACRE FEET OF WATER PER YEAR AMO C'^NSUMES 6SOO T*UNS OF OXYGEN PER

DAY. The results OF THE STUDY INDICATE THAT ThE MAJOR GASEOUS EFFLUENT IS CCISSUH THAT THE FEOCRAL
LIMITS ON SU*SUb EFFLUENT MAY ME MET* AND THAT THE ATMQSPF^ERIC OLGRAt)ATiaN CRITERION wiLL BE THE
Mosi difficult UNE TLJ McLT. THE FaTE OF T R ALL ELEMENTS DURING THE GA51FICAT|C*N PRUClSS IS DISCUSSED*
AVAluAHLE PRELIMINARY DAIA iNUtCAU THAI T ME MAJORITY UF THE TRACE LLMENiS wILL Ht CUNCINTWATCO IN AND
LEAVE IML SYSlEM WllH THE ASH. IML MRUUAllLL MYDRULUGICAL AND GLUlUGICAL IMPACTS PEKliNtNT TO ASH AND
SLuDGu OISHOSAL ANU WATER T AoLL UUPRESSIUN ARE DISCUSSED* THE RESULTS OF THE STUDY INDICATE THAI IME
WATcW table wIlL HL DLPRLSSE.D DURING MINE OPuRAIlUNS AND THAT SOME GROUNDWATER POLLUTION WILL OCCUR OUC
Tu WASTE OiSPUSAL.

316

Staege, H.

"Entrained-Bed Coal Gasifiers Handle Double Throughput", Chem.

Eng. . (N.Y.), Vol. 86, No. 19, pgs. 1D6-1D7, September ID, 1979.

Abstract

:

TMl KOPMIRS-TUTZLK PRUCt SS IS inSCRlntU- IT WOULD COST
Wl M » RN I in. OI I MM. » Nl IUI..M H* MHUMUl t

'
. YN I Ml I S I A .. I UK

1 Ml -.Ml I L I'uut I
*••• t AN Ml I . V { Ml Al M I. I MAN I MA I

AS MILLION OULLARS III IIUICD A uAM» |IR |N
A '.lOO lUNj/MAV AMMONIA F'lANI. lA,. MI.UDULLD
I S. .M <iM‘l*i • I l

• I Is i.A S I t I * A I I I
. . .
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Stettler, R.J. and M.C.

"High NO From Coal -Deri

pgs. 50-§l, July, 1976.

Hardi

n

ved Fuels , Mech. Eng. , Vol

.

98, No. 7,

Abstract:

COAL-OtH I Vt D LIQUID FOCLS C X PC ft I ML N T AL L V HUftNCO IN AUTOMOTIVC AND AIRCRAFT C»AS TUROINL COMHUSTORS
PftUUUCtU M|0»t.N NllftUUtN UXIULS L M I !>t. | l»N 1> AND i>MUK* ftkAD|Nc>S 1 r-iAN PLTROLCUM F UL ACCO'^UING TO A RtPORT
lU IHL CUMHUG1 lUN INGTIlUlt l»Y ft* J. SltllLtW < N* HC.H . CilftP.» ANU M. C. MAftUIN {DtTkUJT OIEGLL
ALLISON UIV*» Ul N* Mill. CUftt-**)* I NCL iMt » I -l»UUNC* NITft’UOLN C UNCI N I ft A f I DNS MLAGUftlU IN 1 Ht FUELS HERC
OtLitVLO TU IAUSL T ML PKLiiLlM* II «AS fttLUMNLNliM) 1 MA I FutL-HtlDND NIIWIK.IN lU ftLMUVLD LftDM SUCH FUELS
OitftINO PWUClGSlNU* A 1:A MlAlUftt UF LK.MI ANl> HtAVV F»/ACIIDN FOILS Pft»lDULlU HY T ML CMAN OIL ENERGY
UlVtLUPMLNl IVuCIGG* A TU»*»»lU CftUOl PftDUULIU FftOM A MlATUftT Df ILLINJI*., ANU UTAH CUALS. AND A FUEL
MftUUUCkU bY iHt SYNI HU Jl MftDLLSS wfftL IlG ItD W|lH 1 Mft L I f»IFFlfttNl INJtCIl UN SYSTEMS IN A MLGC NL R AT | VE
LU«<'LM|SStUN AUluMUllVt IDfttllNL CUMilUSlUft ANf> A ND»>lMi. NL ft A I | V L CUNVINllUNAL AlftCftAFT TUftHlNE*
LFFILIENlILS In 1 Ml AUlllMDIlVL LDMitUSlL*« Wlftl AHUVL W • *> MtftCFNI F Uft DO 1 M COAL ~OL ft I V£ U AND PEIROlEUM
Fulls* IHL 0*S TU J-O PtftCLNT VAMIAIIuN in LliMiJU'.IIUN LfFltltNCV Al LljvFR MOiAL ft CONU11IUNS IN THE
AlftCKAFT CUMlKlSIUft APPEAMtU lU UL Pft|MAft|LY A rUNCItUN OF THL FULL VUL A 1 1 L I T 1 L S •
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Stewart, J.T. and M.G. Klett, Gilbert Assoc.

"Converting Coal to Liquid/Gaseous Fuels", Mech,

No. 6, pgs. 34-41, June, 1979.

Eng. , Vol. 101,

Abstract:
This article summarizes the status of the coal gasification and LIQUEFACTION PHOCESSES THAT APE
CANDIOATlS fur COMMuftcl al I 7 at ion* INFUftMATlUN IS INCLUOLO ON THEIR DEVELOPMENTAL PRUCkSS* DATA ON THE
CHAHACTEft 1ST ICS OF TMt PftUUUCTS PftUUuCED* AND ESTIMATES UN CAPITAL ANU OPCRATING COSTS FUR FULL-SCALE
PLANTS* DASIC TELHNCJLUGIL5* F Oft PkO'JUlInl. SVNFulLS FhUM COAL HAVE BEEN COMMEftC 1 A L I 7E 0 OUTSIDE OF THE
U*S* the LUKGl AND < UPPL ft S- I U T Z C K PkuCCSSlS* FUft EXAMPLE* AftE OPERATING ON A CQMMtftClAL SCALE IN EUROPE
TO YIELD SYNIHlTIL gas FRuM COAL* SEVERAL iNDUSIRlAu PLANTS IN THE U*S* AftE PnESENTLV GENERATING
LUW-BTU Fuel OAS FRUM coal* and ScvcRAL mOhE AftE UNDER CONSIDERATION. SASUL OPERAllONE ( F I SCHE.R- TR OPSCM
processes) are PRUUUCINO LIQUID HVDRUCAftbCN FUELS FROM CuAL IN SOUTH AFRICA*

319

U.S. Department of Commerce, National Technical Information Ser-

vice
Coke Oven Air and Water Pollution (Citations From The Engineering

Index Data Base) Report for 1970-March 1978 , Springfield, Virgin-

ia, NTIS, 177 pgs., March, 1978.

Abstract:

MUNIIORING. 1.AMPLING* ANALYZING* TRANSPORT PROPtRIIFS* AND CONTROL OF EMISSIONS AND EFFLUENTS ARE CITED
IN IHlS CUMPILAIIUN » ROM «UftLU«IUL JOURNALS* *‘ULLUTANIS Ut.SCRllUU AftL SULF UFf UIOaIUL* HYUMOgEN SULFIOE*
AMMONIA* F•M|N^>l‘.>• lllN^OPVRiNl * PAftllCULAlLS AND lIlHtR IftALL ILFMtNI!. AND CUMPUUNDS* PftJcLSS AND
LGUlPMt.N1 MODI » 1 C Al IwNS • SUt.H AS PIPLlINl CHAftulNu* Vt 1 AND DRY QUlNCHING* RE TR OF | 1 T I No* AND OVEN
LEArAGI PfttVlNIlveS AftL INCLUOLO* ICUNIAINS I/O AHSIftAiTS)
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U.S. Department of Energy

Assessment of Advanced Process Concepts for Liquefaction of Low

H

q

:CQ Ratio Synthesfs Gas Based on the Koelbel Slurry Reactor

and the Mob1 1-Gasoline Process , ORNL-5636, by M.L. Poutsma, Oak

Ridge National Laboratory, Springfield, Virginia, NTIS, 47 pgs.,

February, 1980.

Abstract:

Tut KOtLllCL KEACIOK IS A TMHtt-PMASt F I SCHE W-T RUPSC M BEACIDH IN WHICH SYNTHESIS GAS IS PASSED UPWARD
TMHUOUH A SLURRY Of E INL.LY U 1 V I Dt u CATALYST IN A HLAYY OIL MEDIUM AND PRODUCTS ^ ^

^ MOV t D OVERHEAD

.

KOLL6LL CLAIReD I ha I THIS REACTOR CONE I SURA I I UN ALLOWED 1 Hi PROCESSING Ul SYNTHESIS u AS w I T H LOW H »SUB
^S:CU RATIOS A1 HIGH SINGLE-HASS LUNVLRSIUN wlIH LACLLLLNT IIMPLRAIURL CONIROL
AulNu btCAUSt Ul CARHON DtPOSITlUN NORMALLY ENCUUNILHlD WITH SUCH ELLDS IN OTHER REACTOR TYPES. THESE
REACTOR characteristics MIGHT THUS ALLOW CONVERSION OE THC LOW HISUO EITCO RATIO

J uc
A^irtiMi.-i-i»»jrk.Alliihjri.Ai UIMLelLY ^ITmiJUI MktLlMlNAkY wATlfv-OAb Arj[j wlTMOjT tXlENSIVe
(LCYCLLb i>UCH (jl>iKAIlUN IN IM^>hOVl.L> !Mlfr<MAl. tFfICItNCY ANf) DLO^LAbLU uCt t>b I N& COSTS*
HOWEVER, the product DISTRIhUIIUN REPURTID WAS RELATIVELY CONVENTIONAL FUR F I SCHL R -T H UP SC H PERFORMANCE
C.II ImaT iMt- PflM nCTANL IMPkUVtMtNT FUM GAbULlNL MkUUUCTliJN W-JOLO STILL LXISI* THt MLAllL "“^A S OL 1 Nt
PkjCtSS CONVLkTS Mt IHANCJL TO MioM-OCTANt GASULINl. IN MlOH CFFiClLNCYB TMLRt AKt WLClNT

^ J
THC SMAPt—SLLECT I VL /fcOLlTL CATALYST UStO MIOHI ALSO ACCtPT CKUDE F I SCHc —TkOPSCH PKODJCTS AS A FEED
Instead UF MlIMANOL* CUNLLPIUAL CUMI»INAIIUN of AH_ THLSE OHStFVATlONS leads tu an aovanceo INDIRLCT
I 1 Out f AC T 1 On S cm t f Ok COAL CONSISTI NG OF A SE CONDUCE NL W A T I ON GASIF 1£R COUPLE DTOASLUHPY
F 1 SLMEP -T WOPSL M WLACTUW CUUPLLD TO A M0b IL-gASUL I NE UPGkAUING UNIT* THIS CONCEPT IS DEVELOPED FURTHER*
BUT Tt IS NOV^D ThaToTHLR iNVLSTIGATOkS HAVE HAD SOHt DIFFICULTY IN REPEATING KOLLbEL*S VERY FAVORABLE
RESULTS.
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U.S. Department of Energy
"Assessment of Environmental Control Technologies for Koppers-

Totzek, Texaco, and Winkler Coal Gasification Systems" in Paci -

fic Northwest Laboratory Annual Report for 1979 to the DOE

Assistant Secretary for Environment, Part 5 , (PNL-3300 Pt. 5)

by R.W. Baalman and C.H. Dotson, eds., Battelle Pacific North-

west Labs,, Springfield, Virginia, NTIS, 53 pgs., February, 1980.

Abstract:
LUMAikClAL LUAL CONVLkSlDN PROCESSES EMPLOYING KOPPt « S-T OT ZE K (K-T). TEXACO. AND VlNKLER GASIFIERS WERE
RtVIctoLD TO DclLkMlNt. THL AVAILABILITY UF LN V | WONNu N T AL CONTROL TECHNULUGILS FDR Mf L T I NG CURRENT
HC.LLASL STANLJARDS. INFORMATION UN MATERIAL AND t Nt Hl.,Y FLLiWS IN TMc CONVERSION PRUCL SMI b WAb OBTAINED
FROM MANUFAC lUNi. kS OF T Ml oASlF 1 1. R S AND FROM TML LlTFRATt»RL# TLCMNQLUGItS FOR CONTROL OF RELEASES TO
AIR. LAND. ANlJ VAILK AR L CUMMKRCIALLY AVAIlAHLE AND AhE ADtOUATE FOR MLtTING CURRkNT ENVIRONMENTAL
RcllASL standards* lr4L t»LHAVli)K UK TRACE ELtMuNTS iN T Ml COAL FELD MAS NUT bt E N AULUDATElY
LmAR AC TER 1 ZED* A > I NAL RlPURT MA!, bttN COMPLETED TMAT DEFINES AREAS WHERE IMPMUVCMLNIS UF TECFT^OLOGV
WOULD btNuFII TML CUNVtRSlUN PtUJCLSStS. CONSTRUCTION OF A DEMONSTRATION PLANT EMPLOYING THESE
Technologies fur ammonia product ion is recdmmlndld*
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U.S. Department of Energy

Assessment of Environmental Control Technologies for Koppers-

Totzek, Winkler, and Texaco Coal Gasification Systems ; PNL-3104,

by L.K. Mudge, & L.J. Sealock, Jr., Battelle Pacific Northwest

Labs., Springfield, Virginia, NTIS, 94 pgs., September, 1979.

Abstract:

TMC US. OCPAMTMtNT Of LNLWOy* UIVIMON OF tNV I KlJNMtNTAL CONTMQL TECHNOLOCr. GUPf»Or<ID THt A:iSK>TANr
StCMLiAMY hOU rNVlNUMMtNF IN 0 I Ml M AK<. I Nt, m. Ui I L I I I i 1* HJW »• NV I M e iriMl. N T A L CirMlyUL OK
ftCMNUUOOY IN ANl> U». VI LC M»M EN I • IMt CUAL OAj|KU.AllON T Ll. MN tJl_ IK, I I. tMl>LJYIL» KY
KUPPb.NS’' I O I K I K - I I A NO I I A ACU Al« t. UL SCO I IK l> • K V ALUA I 1 ON UK F Ml *. I A MiS OF I ML M I 1. 1 MN; it > «'

. ( K f. FlIK
CUNIHUI. UK MAJIAi LN V I K UNML N F AL f'UllUIANIU INOlCAIIS IMAI A MINIMUM K 1 '.K. fU iFtt. L N V I )• OI4ML N I It/ INVULVLU*
IML CUMPl L I L U AV» i K I L A r ION MUOCLL*.. INVULVI.U COAL SlUOAUj.. CUAl PIO.I* AW A F I ON , (> A'.. 1 T 1 L A I I UN • UAs LUUI.INO*
PARYICULAIL ^•LMuVAl_• ALIO <.»A'.» LLLAf^uM. l.M I K I CONV t. « U I UN . UATuLN M A NUK AC I UH 6 * LLI.ANUM i,»- hAUIL <VAIt.K AND
MAKtUP MATK.H. ANU OllLlTT UOLhATION. TML STaFOL. OK LALH ttK T»^<LS£ F L CHt^ULOt* 1 b S ^IFH WL'..K>rLT 70
tNViMONMLNf AL AC CM* I AU I L I I Y lU Ult.CO5SL0* VL«Y HlfLL It. KNOWN AOOUl F Ml MtMAVIUU OK FLACK kUCMLNFb |N
THt H-Yt FtXACO ANO WiNKLtW U A U I K I C A F I UN SVLFLMU* A I HOUMNL l.MI1#&1iJNS UK TMACL kLLMLNFL LAN UCLUK FMUM
TMt UTILIIY tiUlLLl*. AND KkUM wlNU LNFHAINMlNF UF UISLMAUlLO WtlSIOUL AND UFUOK.O LUAL. ASM LOMPUNlNFL AKI.
DISCHAHOLU KI<OM IMF. o A 1> | K 1 C A F I UN I’KoCLSULb *• I F M UA:.|KlC.M l<Lt»IUUL:. AND UAS-CL L ANUO ?>LUO«.l’ ANO KcMOUbl*.
iHt YRACl LLFNLNF CUMHOSIIIOri OK COAL It. (>LUL HK. M I c ALL Y lilM|LAM U» IML MAKIUW OK fML I AKIM*:, L».0'» I ANU
INCLUUL*^ ALMlO I ALL uK FML UrLMe.NTO UK IMI. m.LUtUlL lAULL. TML PMUNFJAL MA/AKO KNO- I.M», MUNO OK IKALL
LLLMLNIU IU MAINlY H.OM LUNO-ILLM, L.JW-LtVI L I.XMUUUMLt. lU INCWLAMU A I MUU»' Ml. W 1 C MMLLMIliJN LLVKL.>.
OISCHAHULU KI.UM ! Ht. K-l, 1 I. XACO ANQ wiNKLLU l»K OCL U!.L 0 CAN IJL IXPLCILTf TU MAVK VtkY M I NUK CUN I H 1

1

. UT I UN t
fO AfMUUPHtNIC PULLUfiUN LLVLLU UK FKALL LLLMLNF'j. IAOLC I bUMMAKI/tS TOC SFATOS OK* FLCMNOLUUY AU.) UAIA
NLlUS KUM IML UIKKLhlNT DKUC Lt»t> I No UItPt*» IML UlKKcMbNY PROCbbU AREAS. AND FHblR POlLNIIAL K UR INFUUUIUN
UK THE LNVIMUNKLNT AKL UlUCOULLU.
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U.S. Department of Energy
Coal Conversion Comparisons, Final Report on Task 002, FE-2468-51
by K.A. Rogers, & R.F. Hill, Engineering Societies Commission on
Energy, Inc., Springfield, Virginia, NTIS, 99 pgs., July, 1979.

Abstract:

THIS (IbCUt: KLJ»UWT LxAMINLS YtCMNOLOGltS FOR PRODUCING SYNTMLYIC FUCLb FROM COAL. TMl CONCLUSION IS MAUfe
tMAT MANY PKOCtSSLS ARt KfcADY FUR COMMERCIAL OLMONSI RAT I ON HUT SYNTHETIC FOCL »ILL Ht GRLAFLR THAN
CONVENTIONAL PtFROLCUM FULLS. ALL PHODOCT COST:> AKt UN A CONSISTENT HASIS USING THL l»UHLlSHtO ESCOE
COSTING GUIOlLINLS WITH MUTM UTILITY ANO PRlVATt VLNTUWc FINANCING. ALL COSTS ARt IN M|U-I97V tXJLLARS#
MUST UTHLR STUOlUb RLPORT COST KUK OtRIVLO PMOUULTS bULCLY UN AN tNiHC.Y UAsIb* J./MILLIUN DTU. MU»AlVCH*
UtCAUSL IML actual r-ULLS MAVL UIKFLNLNT INHLWtNF VALUtb (A GALLON U»' MUlLuR FUEL IS NL-T USUALLY WURTH
As MULM AS A gallon OF GAbUL 1 NL I * AN LCUNUMIC CUMHARlSUN MCTMUO WAS OLVLlOPLO TU Rlft-lCF I Kit VALUE.
UlFKLWLNLtb LI- TML UIKF-LKLNT KULL PRUOOCTb. THL LbCUc VALUt MtTHOU ASSl&NS RtLATlVL VALUES 10 ALL
PRUUULTb FROM A MUL T I -PRODUCT SYnFULL PKOCCSS. THIS MLTHOO I NCCjKPOR A T L S TmE PRtKCRtr^CrS UF Tml
MARMLTDLAC t FU ARUIVl AT I Mt NLCLSSAKY bCLLlNG PRICES FUN EACH PRODUCT. THIS RtPJHl ALSO UlVtS PRJCfcbS
COSTS UN THt CUNVLNTIONAL LNlRGY HASIS. TWO MLTHUOS UF FINANCING. USING TYPICAL UTlLliY ANO HUlVATts
VCNfURt KLTUKNS ON INVCSTMLNl, ARt INLLUOLU FUN ALL PRODUCTS. THt R'PMI<T OtVlDtS 1HI FuURTtbN
CUNVtNSlON PRUCtSSLS STUOILD |N1U 1. I X GROUPS: SOLID CLtAN FutL. UIWICI L I OUt F AC T I UN . INUIRlLT
L lUUwK AC I ION. SYNIMLIIC NATURAL GAS. INDUSTRIAL GAS. I NOUS I M | A L gAS, AND LLLCTRIC fRUH A CuMolNLD
C YlLL-

I

Nil GK AF to iJVSlKIlR SYsFtM. 1 MH L K UK THt PROCLSScS ARl SmUaN |N AN ALILRNAIt UK UPlKAIIUN
GlVlNw A lUlAL vR SLViNTt.LN t.: FS t'K LNIRGY CUSTS. FMt PRLDICFlUN IS MADL THAT No MAJu»« 1 t CmNULUG I CAL
Al'VANCt S AUl I A>*« Cllli WMICH WILL SM-NU ICANTLY Dl'CRtASL SYNK'UtL CUSlS*
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U.S. Department of Energy
Coal Gasification Pilot Plant Support Studies. Project 61015
Quarterly Report, January 1-March 31, 1979 , FE-2806-4, by Insti-

tute of Gas Technology, Springfield, Virginia, NTIS, 143 pgs.,
September, 1979.

Abstract;
I#tVlN AUDIT JlF^AL iSOfHtHMAL UC V UL A T | L I 2 A T I UN TLI*f£. uLUt MADE IN A C U I LLD- 1 UUl; KCACIUW WITH A CULUHADO
ItUMUl TUMlNUUJ U COAL AT T LMPL K A I UU,. b NANulNU F-FiUNt UUJ T(J lAO0lbU>* Ui-F ]N MYUF«UUtN AN') ULLlUM
ATMUbMMtHLb Al A lUTAL PNLbbUHL UF- bOO TNrbL I C. b T ^ bNOWllD A UJUU A 1 1 Mr. N T UH CU AND CDI«bUrt
riLLDb WJIM »A<tDiClLD VALULb* TU F^tbULVL T Mk U IbCHtPANCt IN CUMPAKINO MLaVY MYLM^UCAKmu (UlLb* TA(<b*
C/SUb 3^/ t X01UD I NG .C IbUII 6*) YItLDS WITH tHK MUDLLt A OIWLCl MIAbUf<CMLNl TLCtiNlCAlf A' A ^
UKVLLCJMLU* LMI>LUTJNC IfcU PUKAPAK <) PACaLU LUcUMNb CUNNLCTlD IN !.L W 1 L b . * »•« i C 1 M J N AW Y c II. ..-t A T ULI. Al 'H 1

C

ANALYbIb UF lUL F'ACALI) CUlUMN LUMl.Nib IDl.NllFU.U vO ID JO lYPIlb U»- MV I 'W I )L AW HUN UlM'b'UbUb- fUUlMLP t)A I A
ANALYbIb Ib IN l»Wu^.wLbb. I Ml ANALVbl.b L»F Pl.i. V I UUb ! ML ». MMi i AL A NC. F. hAMFMAIIMN DA I A Willi LloNlTL CMANb
INUKAIL IMAI uAbll ICAliUN CAN UL MlUiAULY DlVlUl.D INIU (A) W AP | D-U A t L . (M) U.' A N b 1 I N I

- WM L • AND (C)
LUW-UATL CAblFlCAIIMN Wl.ACTIUN’., f ML K I Nl T I C PAW A ML I L F. . INlLUDINC. iMl. LIILCI Uf I NM |. .^ | CATALYIIC
CMNbI ] lUUNi b* l-UK MMNfANA* NuF^IH DAAUTA* AND DAWCU L I ON I T L b Wt. F<C F.bFiMAlLU* L X I 'L W I MU I AL WllKA ID
UkltUMlNL T ML LFFLCr UF IML ADD I I I UN U»- LALlIUM AND bOUlUM UN TML OAblF ICATION OF- MIIUHINuUb DUALS Ib
IN PWUoF<LSb» UCrAIUtU I ML M MUU YN AM I L ANALYbIb UF 1 bItAM uLNtWAIlUN PwUCLbb bIU»b IN I HL MYGAb Ol: b 1 ON
HM-b WCML CUfJDUCTLD TU IDLNTII-Y IMF. CAUbLS UF lFFICILNCY LUbiCS. FUlJlMLW AtJALYbl.b AiFL IN IM.MO«»LbS TU
DCFINL IML LiAblb FMK iFti. UMbLWVtU 1 W W t Vc W b 1 b I L I 1 I L b AND 1U EXPLUWF I. F I- 1 C i F. N >>UUCL bb At. I L WN A I 1 Vt: b«
TNWFI. UTIU.W ^lUUll.b AWL WLPUF. ILI/.
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U.S. Department of Energy
Coal Liquefaction Processes , ANL/CES/TE-79-6 , by N.R. Daker, C.

F. Blazek, R.R. Tison, Institute of Gas Technology, Springfield,
Virginia, NTIS, 95 pgs., July, 1979.

Abstract:
coal liquefaction is an tMtRGJF^ TECHNOLOGY RECEIVING GREAT ATTENTION AS A POSSIBLE LIQUID FUEL SOURCE*
CURHENTLV* FUUW GLNEKAL MLTMUDS UF CUNVtNTINO COAL TO LIQUID FUEl ARE UNDtW ACTIVE OLVElOPMENT: DIRECT
MYDWOOtNA T I UN; P YRO L Yb I S /H Y DW UC AW dUN I Z A T 1 UN ; SOLVENT EXTRACTION; AND INDIRECT LIQUEFACTION* THIS WORK
IS BEING CUNOUCTlD AT TML PILOT PLANT bTAOL* UbUALLY WITH A COAL FEtD RATE OF bfcVLWAL TONS PER DAY.
SEVERAL CUNLLPTUAL DESIGN STUUlEb MAVc HtLN PUHLISmEO RECENTLY FOR LARGE (MfcAbURLD IN TENS OF THOUSANDS
OF TUNS PEK DAY CUAL FELD RAlt) CUmmLWCIAL LIoUEFACTIUN PLANTb* AND THESE REPORTS FORM THE DATA BASE
FUR iHib evaluation* PKUOUCTb FROM A LIGUEFACTIUN FACILITY DEPEND ON THt PARTICULAR METHOD AND PLANT
DtbluN SELECTED* ANO TMtbE PRUJUdb RANpE FROM bVNTMEflC CRUDE OILS UP IMWQUUH THE LlGHlLW HYDROCARBON
GASES* AND* IN SUML CASES* ELLCIWICITY. VARIOUS PWOLLbSLS AWE EVALUATED WITH RESPECT lU PRODUCT
CUMPJSI T lUNb* THERMAL LFFICILNlV* E N V I WUNMt N I AL EFFlCIS* UPERATINo ANO MAINTENANCE REQUIREMENTS* ANO
CUbI* BCCAUbC OF THE LARUL PLANT L APA C I T I E b OF CURWtNT CONCEPTUAL DESIGNS. IT lb NOT CLEAR AS TO HOV*
AND ON *MA1 scale* CUAl LIOULFACTIun MAY lit CONblPLWlD APPROPRIATE AS AN ENERGY SOURCE F uR INTEGRATED
CUMMUNIIY ENiNgY SYSILMS (Ccbl* OEVLLUPMENl WUkn, UOTN CORWLNTLV UNDER WAY AND PLANNlD FUR THE FUTURE*
SFIUULD HlLP lU CLARIFY ANO UUANIIFY iML QUESTION OF APPLICABILITY*
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U.S. Department of Energy
Conceptual Design of a Coal-to-Methanol-to-Gasoline Commercial
Plant. Volume 1. Technical. Second Interim H'nal Report, Aug -

ust 31, 1977-March 1, 1979 , FE-2416-43 (Vol. 1), by Badger
Plants, Inc., Springfield, Virginia, NTIS, 311 pgs., March, 1979.

Abstract:

THIS SECUNO INTLWIM FINAL MEPURT PRESENTS IN FIVE VOLUMES AN FNGINLERINI. ANO tCMNUMlL AbSlSSMlNl UF T Mb
CUNCLPIUAL DESIGN F uR AN INTlGKATEO LUMMLRCIAL FACILITY lU CUNVLRI LtJ A L - T M -ML I H A NOL - I M -v. AbUL I NE • fML
PRULLSb STEPS INVULVh AN U A Y ol; N H I L UWN • H U,M-I *WF bSUR r CUAL A S i F i C A T I MN T I C MN I OUr , F{lLLi.W;,l> HY A
CHtMICAL SHIFT RlAcllUN. ACJU UAL. RlMUVAL. SUlFUR Wl CUVl W V , M| TmANMl *. Y'^ 1 n: b 1 . Mi ? MAN i._ CONVUTb I UN
UbINu MUolL ILLMNUlUGY* t.A!» I A l I | UN A I i uN AN.) Ml ALAYLATImN* IMl l.A'Ul INi I'l.MHlK! II : u I I AHL L Fim
UlWtLi USL IN lUUAV'b AUTUMUIIV! INulNlb. tl i;. AbbUMlU |MAT A ULMlcAliH MUMLlNl Wiwi ll.ANbPU).| I ML
SYNIMITIL GAbULINl FROM IMl »*LANI !M IXISTINu tlRM|NAL lACJLIlUb* IML CMNILPIUAL Ut'IlN 1 tJC URPURA I L SCURnLNT INOUSIWIAL )'MuO.SSLS TFtWiUH.MOUl IMI tUMMLlX w|TM IMl lAHIMIUN H» IML LMAL «.A.|I K A I I UN blEM MANU I Mt HU'UL ml 1 )V\ NOE - lO-l.A SUL I Nl LUNVlW:.IUN I'HULlbb- VANlOU*. M I UH - P»M • * -U Wl U A 1, | F I ( A I j N PWUCLSSES AfJ|
CURRl N I L Y UNML R P II. Ml Hi V I I I J» 'Mt N 1 ANH/l.'W I »L VUN b I R A 1 It >N. TMI Mi M»S L »'WMl i.

' MAS Ml L N ’ Uv i ‘.'.F ULE Y P| LOT^and SLAll-UP Ml TMI. OAIA IM L UMM I WL I A L -M . I RLAlIMW. IS NUT IMNblDlWlH A Mu u I Ml W P •», ijC 11 S S F b •WILE-PWMVIN IN LMMHi lU. I Al P'P^ A( f | t I • I NL I Ul 'I : CUAl ANH L I ML I •!< I I ‘A W A I I UN . A I). ? i PAP. A | | i IN , L M .. M | I A i. ‘.t M | F !
MLAillUP-4* AOlP ^.A‘. t^lHlPVAL* MllMANiil SYNfMiblb* lWVUi..lMll, PillMVM.f Ml MY.mmk.IN* !»lUlu'- I.IIUVIWY. gAS
ELI ANt'l ' * v.A i KAL I I UMA I I ( .N • AMU Al K Y 1 A I 1 l .r i • MiMi l Uli 1 i Mi M I I I i M!. .Ui I | P J | U | I4 | Mi A M VI P 'I* Ul l » I

*
. A P« L

L ARvU R I MAN AN V P'l.< V I MUM V MU U 1 . » A i M < 1 I A 1 1 1 I N U» M K M I . UlM I
* Ml N | Wt Wl L .

*•
1 .Ml I i l> , AN|> P Mi Y UM Mm I MiWl * i IANY MAJMI. Mill IIUIIY IN IMl bLALI-UI* Ul Lt'RULNI HlMuNb* 1 M I b PWUJlcT I N L UWI 'MW A I f b 1 Mi I A | | :. I AVAUAMLL

I I E P«NUi. Ul.v It*. I N V I i.mnM! MIAL LMNIWUL MLI muds*



327

U.S. Department of Energy

Conceptual Design of a Coal-to-Methanol-to-Gasoline Commercial

Plant. Volume 3: Environmental. Second Interim Final Report ,

August 31, 1977-March "1, 1979 , FE-2416-43 (Vol. 3) by Badger

Plants, Inc., Springfield, Virginia, NTIS, 216 pgs., March, 1979.

Abstract:

THL CUAL CONVLMSION COMPLtX |S't>bSjGNtO FOR A FLED RATE OF 63.000 TONS PkW DAY SIZED. WASHED COAL*
TmL MASIC PMIA.LSS INVULVlS high 1 1 M>’LR A 1 L (*'mOO»SUP 0*^ lU JOOOISOP OSF ) * HIGH <SOO PgIG)
GASIFICAIJUN UK PULVEMIJLl) COAL IN AN U A Y GL N-ML U* N GAGlfUM TtJ PkJOUC^ A SYK-UAG IMAT MUGT Ht CLcAN£0*
SMH IlO IU llte. P»<UI*cH MYUMUUt N-CAKUUN NUt^UAll'l- KAllU. AND CUNVLMi_0 T iJ MLlMANUL l*Y CAlAI_Yl|C SYNIHtlSI^*
iMt HL THANUL IHUU »»HUDV»GLi.» 1 S CUNVt h.1 tO lO l.Ai,ULlNL ANO ASSUCIAUj PWUUUtT> llY IHt MU.«IL

MLI MANUL — I U-oA *4,IL INL HKULLGS. UAYuuN WILL I»L I*HUUU^-LU UN T ML 1» 1 I I Al A »»Alt t'f AP^»kl' X I M A I £L Y bO.UOO
TONS PlU day, IML PLANT WILL MMUUUC*. lu/.SJO UASUlLS PfcL DAY UF uASOLINi PHUUUC t • lA.OwG rtARPtLS PER
DAY UK IbUUUlANl ANU V.IAO MAKJ.LLG PLN UAY UP L^:>Ull JA LPl. 7 Ml MLANf WILL OLLUPY AMU*J T IbCO ACHES* THE
CUMMLC* IS LS7IMAILU TO CUl>7 UI.IWLLN AJ.b AND \-*.o UlLLUlN AND WILL MLUU|k»- AN LNGlN:r.x|NU ANU
CUNblHUdlON PLKlU’J 1>K AUUUT IGMI Y4_AU1»* VJLUML 111 L»K iMlL LUNLlPTI^AL fJL S I ON KLPU**! I L ULVOlhD
LMIIU^LY TO L/JVIHUIMI.UTAL MA I 1 Uv . . IT IG Lum LOKb I Ul U MPINImN THAI fMl CUNIWOL MtAM -‘S UUlLiNtU WILL
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U.S. Department of Energy

Conversion of Rapid City Pilot Plant. Phase II. Reliability

Assessment of Char Transfer Lines and Ash Lock Hoopers, Using

Fault Tree Analysis. Phase II. Addendum Report for Task 3,

September 15 , FE-2561-4, by E.V. Sommers, Westinghouse Research

and Development Center, Springfield, Virginia, NTIS, 41 pgs.,

January, 1979.

Abstract:

THE TWO-STAOL PMESSONlZtD LOW H fU FLUIO“»fcO GASIFICATION PROCESS IS DLINO DEVELOPED ON A PROCESS
DEMONSTHAT I.UN UNIT (POOl THAT GASIFIES AMUUT U.t> TUN UK CUAL PER HOUR (TPM). H£C0GN17JNo ImE NEED TO
SCAlL TML OtVLUiPMLNT TU A LARGER SIZL. US DUL LUNiRACTEO w|TM wbSTlNGMUUSt TO EVALUATl TML POSSIBLE
CUNVEUSIUN U» IHL Cl>lSUU «» *. -ACC L n | UH PILOT PLANT lU THIS PRESSLlWlZtO GASIFICATION PRULC.SS TO UPLRATt AT
^mi> TPM. THE CUNTRACI CALLLU t DW two PMAStS: (1) lU LsTAULIsm CONCEPTUAL L'ESiGNS KUR Tml RAPlo CITY
PLANI ; AND 10 LSTAOLISM A PRLLIMTNAMY AND MLW;t OLIAILED PLAN FUR CUNVtRTING TML CUKSUI ifS-ACLEPTOW
PLANT TU THIS GA;» I I C A 1 i UN PKUCES... TML WORK. UN muTM THLSK PHASES HAS bhLN CUMPLCTLD ANS RcPURTtO. THE
CONTRACT WAS EaTLNOLU TU INCLUUL IwU ADUIllUNAL lASNS: II) lU DtVtLOP A COMPUTER PROGRAM aNJ USER'S
MANUAL KUR THE HLAI AND MASS UAEANLLS FUR Trie TA^LSSUHlZEU F LU I D 1 7 E D'>ri£0 GASIMCATlUN PRUCESSl ANU (2)
TO ANALY^t RLLIAUILITV OK TML LHAR TRANSFER LINE AND ASH LIICR HOPPERS BY I AULT TREES. TML FIRST
AL'OITIUNAL task was CUMPLCTED ANO RLT*URILU. THIS REPORT DESCRIHES THE ANALYSES AND RESULTS UK THE
SLLONO Al>L) 1 I lir>iAt TALK.
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U.S. Department of Energy

Demonstration Plant Process and Conceptual Mechanical Design.

Volume 1. Synthesis Gas Demonstration Plant Program, Phase

X, FE-2577-1 (Vol. 1), W.R. Grace and Co., and Ebasco Services,

Tnc., Springfield, Virginia, NTIS, 299 pgs., September, 1979.

Abstract:

SOME , UK THE RLUOlHIMLNTS UF THE COAL GASIFICATION ANH CAHMCN/ASH STPAUaTIUN SYtTTM Al.» THAT |l SHACC:
DL CAPAHLL UK LlPlRAT|IK4 Al HIGH PRL.«iU*M. It.'OO PSIG KiiR iHL DC MUNS I A A • | I iN PLANT); t'l'iLAIc wtTlI A
RLCAriVELV LOW R L AC 1 I ON IlHPLRAIuRL ( I NC Rt AM S H I ) R AC T OR Y LUL AN1> )MtM.(iv;.S SLA«, l*k( > I •< .< | 1 1. S ) I PlilDUCL A

'SYNTMLSIS C.AS KRI L » RUM TARS ANl> PMtNi)l.S. wrlltM SHALL lU CA“Ar'LF l)K POR I h 1 L A I UjM OY I M ^ T | NG
CUNVlNIIONAL MlANS ANO Al RLASUNADLI CU.T. ALHILVE A HIGH (ARItiiN CONVLRMHN FACTijR > I ‘ L U 1 NL. GUUU
IMIHMAL MEIlllNct ANO M H.M LONIINI 0» MYGUO AND CO IN TM| S YN 1 1 R.

•

. | (.At.; PUUOOO an L NV | R uNM I.N T ALLY
ACLIPIAMLI slag » or OISPU.AL as LANOIIIl; MAVL ml I N OI M1J.4L. ( WA T L U S a T I M A( I UR 1 L Y AT I . I UN A PJlJI
PLANT scale. uA;.|EY CUAL HAVING H U.H SULKOR i UN I ( rj I • lOW Mi. A I 1 N(. VAlui Arjil M I (.M S*LlllNw It^OEX II.E*
COAL !* l.tEAllVilY LOW COST ANO H | i.M A V A | E AM I L I • Y ) ; ANu O! CAPAOEL Ml OlVELOPMlNT IOIO l. AkgL SCALl
6INGLL SlKLAM UNITS. IHE lEXALU EUAL GASlfllATlUN PRULLSS. WHICH INCLUDES T Hl REMOVAL ANU SUMSLDUENT
SLPAMA110N AM* Rt CYCLE U» ASH ANO ONCUNVIRTIU CAMliUN C>«AR. !» A T I L A C T 0« I I Y FUi.F|LES U»! MINIMUM
HEUUIREMI NT S kNUMlKAII.U AHUVe ANH WAG t.EELCllU ) UM T M; I X MQNS T R A I 1 ON PLANT. 1r(E PLANI (MSJgN IS
OESCHIDLU ANO SMMWN IN DIAGRAM:.. THE VAHIUUg PLANT SYSTEMg ARE ULSCHIDLJ AND AN ESTlKAf. IS MADg JF THE
IcCHNICAL ANU LLUNUHIC RISKS iNVUEVtU.
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U.S. Department of Energy
Development of the Steam-Iron Process for Hydrogen Production.

Final Report, July 1, 1976 through September 30, 1978 , FE-2435-

38, by Institute of Gas Technology, Springfield, Virginia, NTIS,

459 pgs. , July, 1979.

Abstract:

TmL UVLkALL OrULClIVt OF fHC f»KUGNAM MAS 7U OLVCLOP AN L COr^JM 1 C ALLY A7TF<ACI1VL MLTUJO
PMOliUCINO HTuKUOLN I WUM CUAL* a PILOr fACiLlTY TU MNUVL 1 ML FCASIhlLIfY 1 Ht S7tAM-lMjN PkJCCSS MAS
CUN_ rnuL 1 1 O* ANJ an 1»Ml a I I IJNAL LVALIJAT]()N MAl, irjITlAILO. IML h L A !, I ij ! L I T Y OF I »l<(jUUC 1 HYUKUGLN FKOM
COAL t»Y IML :^ILAM~|MUN MuLJLI.LS WAL» PKUVlO. ANU I C.UNUM 1 C LVALUATJOMj CJI-iUUCTLO I.^Y 1 MU MAJuM t rJO 1 F4f.t 1 NO
F MfUJJLLILU IMJL r-»NuU.L>L lU (IL AN L C. tINUM I C ALL Y A T 7 N A (. T I V L MYUKMoLN PhUUUCLH. MHiN TrilS PhULLOS IS
CUML'INLO Mini A SUiJUfllUlL NAIUWAL. UK ( l.NL. ) P^uCLLG* bUCM AG MYC,Aj* ANu b Y ~PW t IDOL T ILiLIhIL PU«lH
MUOUULIION IG CLtUl IU> Al ib MILLG/KmMN l|«yFO CJ'jIG). M HAG T ML LUM.Gf OPUJLCILO UAV LJGft CUMPAWLD
MlfH GNU FKUK' IML UTML»< LIjAL MKUUUCL»<!.. I Hh. MlLUl PLANT LVALOATiUN mAG 1 N T L L I L U LAKLF IN 1 Ht »A<O0»4AM
UY IHC OG Ut PAI'^ 7 M^ r uf LNLNLY lOUc) FUN PP tJUK AMM A T I C ULAGUNG* AND 7ML FACILITY MAG Hi IMACtlVATkl)
FOP AN INUlFInJU PLnIUU- AUUlTIOf-*AL L>L. VCL QPM L N I A L MUPK. IG NLCLGGAhY 1 IML PILUl FACIlMY TU GATHcU
SOFFICItNI UAIA tU ULGll.N AN INItOPAfLU* CUM'-U PC 1 AL GCALt. GTLAM-IMJN I'LANT. CONG T P ML T 1 LIN OF 7 Mu PILU7
Plan? btOAN in GLPII.MiILP I07«»t and NuLHANICAL LUMPlLTION of THL MlUulUN UULLAP FACILITY MAG ALHILVtO
IN JULY 1970. THt GitAM-lHON FACILITY INCLUOLS LoOlPMLNT TU PPLPAMt ANU F LLU CHAR Tu TML H I GM-PhcS GUN

t

NbAClUN SV5ILM ANU lO PNUCCGb ANo CLt-AN PNUUULTG ANL» MAGTGG. T Hh HLACTMN SYGTCM CUMPI<IG;G IPU PNINCIPAL
VhSSLLS: (II A PNUUULtN NLACllJW 7U MA^^L TML NtUUCINo GAG llY PCACIINL, CMAN WITH GILAM ANj AIK AND (<11 A
STLAM-INUN KlACIUP IN WMlCM c»HI. IG CUNIINUUUGLY AND CYCLICALLY RliDUCLU OY TML PNUUULI.W ANU IS
UXlDljftU WlTM GUAM TO PNUUULL MYUMUglN. TmIj KI PUN T CUVtNS iMt INITIAL UPl.WAIiNo Pr.hlOO IN TMl PILOT
PLANT FACILIIY FNU4 UCIULiLN I97t TMWUUGH GfcPrCMlJLK IV70.
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U.S. Department of Energy
Environmental Assessment of the HYGAS Process by Institute of

Gas Technology, Springfield, Virginia, NTIS, 51 pgs., 1978.

Abstract:

Abstract: The U.S. Department of Energy is charged with the
responsibility of demonstrating the technical feasibility of
new energy systems, which includes an assessment of expected
environmental effects associated with their operation. To aid
DOE in evaluating coal gasification as a viable energy
alternative, the Institute of Gas Technology has developed the
present comprehensive Test Plan for estimating the production
of potential pollutants in large scale HYGAS plants. The HYGAS
process is a second-generation, high-pressure, coal
gasification process that produces a high-Btu substitute
natural gas (mostly methane). The process is currently being
developed at the HYGAS pilot plant under funding from DOE and
the American Gas Association. The pilot plant has a design
capacity of 3 tons coal/hr. to produce a nominal 1.5 MM SCFD
of pipeline quality gas at 1000 Btu/cu. ft. The main objective
of the HYGAS Environmental Assessment Program is to obtain and
interpret experimental data from the HYGAS pilot plant to
estimate pollutant production for demonstration and commercial
scale HYGAS coal gasification plants. This Test Plan features
five sequential objectives In its assessment methodology for
environmental data acquisition and interpretation:
Identification of potential pollutants in plant effluent
streams; development of sampling, preservation, and analytical
techniques; process unit. stream. and species selection;
quantitative descriptions of significant pollutants; and
environmental data Interpretation and extrapolation to 1 arqer
demonstration and commercint plants.
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U.S. Department of Energy
"Environmental Control: Coal Utilization Program", in Proceed -

ings of the U.S. Department of Energy Environmental Control

Symposium-Vol . 1, Plenary Session and Fossil Fuels , D0E/EV--

0046 by K.E. Wilzbach, et al., Argonne National Lab., Spring-

field, Virginia, NTIS, pgs. 149-165, September, 1979.

Abstract:

IN-Oi-MTM LNOINLtRINO AND FCllNOMIC ASStSSMLNIS OF AVAlLAULC AND NEAP-TLOM CONTROL TtCHNOLOCICS HAVE BEEN
MAUr ur TMl ANL STAFF ANU SLVtMAL SOhC UN 1 L AC 1 OM & • THfc U'^^1CS tOVEREP INCH»Dk COAL LLtArUNG, NO^SUB X/
CUNThUL* par I I CULATLb CU*-*-T C I I UN . FLUt CAb (>t SULF UH I Z A T | i JN AND l)l N I T L | f 1 C A T | ON • LOW-t<TvJ (.AS 1 F 1 CA T 1 ON
fcllM CuMltlNLD-LYCl.t OLNlkAllUN, AND SULVtNT RLFlNlN^. OF c U AL . T Nt DT Vt L O^’M f.N T UF AOVANClO TECHNOLOGIES*
SUCH AS MHD AJ^D F Ui. L CtLLS* lb Ut. I NL MUNlTURLU I N-MOUbU rLK.LTHkP WllH MiCH OTmER FULL CYCLE LLCNENTS AS
Coal T« ANSPUPT at I UN . ANUImLN IMOuPTANT AsPlCT of tml «>PUUPAM is TH[ COmpaPATIVE LVAlUAT|1>^ of different
CoNTPlJL TELHNJLUoIF b. Al PPLSrNl. iHt ANL CUMPAPAllVE AbbLl' MKNT MUJLL IS ONLY APPLlCAHLt TO
CuNVLNTIUNAL C UMUUb T | ItCHNlUULb* AS PL K F U»^ MA NC L AND LLCjNOMIC DA I A M^CO*^L AVAlLAl.Lt UN ADVANCED
TLCMNIOUtS SUCH Ab FLUlUl/LO OLD CUMtlUbllJN. Mriu, L 1 UU 1 F AC I I UN . AND O A t. 1 F I C A I I ON/C UMb 1 NL O CYCLE
SYbILMb* THIS INFlIWMAllUN WILL llL INCUPPUPATLU INIU T Ml COMPARATIVL AbStSbMtNT MODI L . ONCE THIS
INLJPPUH AT lUN MAS ULI N CUMOtLTtD IT WILL l«L POSSIHLE Fl*« TmL DEPAMImlNI OF ENLRCY. UP UTltR INTERESTED
UbSNS* TO LVALOATL ThL EFFLCIS UF iHcSL TtCHNOLUOlLS ON P(JwLR GENERATION WHILE MLETING ENVIRONMENTAL
KloULATIONS UN A SI TE *SPt L IF I L HASIS*
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U.S. Department of Energy
"Failure Analysis of Coal Gasification Pilot Plant Components"

in 2nd International Coal Utilization Exhibition and Confer -

ence , CONF-791169-1, Argonne National Laboratory, Springfield,

Virginia, NTIS, 60 pgs., September, 1979.

Abstract:

APGUNNL NATIONAL LAbURATURY MAS AN ACTIVE AND ONGOING PROGRAM IN FAILURE ANALYSIS UF CljMPUNtNTS FROM
CUAL-^*AS IF I CAT JUN PILUT PLANTS AnO ENERlY TLCHNOlOGY CLNIEnS. THE ANALYSES CONTPIOUTt TU A XNuCLbDGE
BASE WHICH CAN UL USED F UP SPECIFYING PPOPEP MAlLPlALS AND DESIGNS lU INCMLASC CUMPUNI.N? LIFE. DATA
HAVt IILEN UUIAINLU UN FAILED CUMPUNCNIS FAMRICATLD FROM A |Uy(lAU VARIlTY UF MATlPIALS Anii f XPOSLU TUOlVENSL ENV I PONML Nl AL CUNUlTlUNS. ALTHOUGH LALH GASIFICATION SYSMM IS UNIwUL* L ACM :C»UPL MAY »JLSObUIVIDMJ li-ilU FIVE PRULLSS LULATIUNS WHICH UIFItP W I TH PLSP^Cl lU I L »U*Ll< A I LP l. • AND CURPliSIVLENVlPUNMtNT. IMCSL AHL IHL CU AL-MANUL I Ng SYSlCM, TPANsPOPT L 1 Nt S . (.ASHI.P* FILI F GAi-sIRlAM ClCANUPSYSTcM# AND !XJLI US-D I SPUSAL SYSTlM* T ML FAILURE MUULS APE Gr.NrRALLY MlCHANICAL IN Cli AL -1. ANDL I NG REGIUNSSMLCMANILAL FaILUPLG. jTPr.SS-CUPPUS ION CRACKING (SlC) AND LULALIZID LUUR IM UN l)'JM|NAl| |N I ML IhANSPQKTLINES. r/.ILUKLS IFI OASIFILP LHMPuNl.NiS AgL MAINLY OUF lU Si 'L F I DA I I UN • SiMFUR GR A | N>i.iUUND AM YLMMU 1 T TlLMLN I • SCL and LRoSIUN* PPULLSSLS lU LAPtLiLD IN PIGIHn:. UI 'UoM I L MMI P A I Ul. I AND
StIL ll>-F*AI« I 1 LLl. iHPtUIGHPUl. bUL I (J -IMR I I CLI LRUlilUN |G 1 1 *c UUMJNANI FAlLUR.. MtCHANIbM Us MuT gAS-sTRLAMCLLANUl* APeAG. AN,» llIRPUSlIiM ANI» LRuSlON Al«l I ML PPINLIUAL FAILUPL MulH'. ASGULIAILU .« | 1 1 1 MILtUS
DISr:j;.AL. Iwu •.-•LLII IL FAILliRcS I RUM I Hr. M.l U-oA. .MLUl I'LANf* WMlLH Wi.l'KlSCNI lYl'lLAi ANALYSE'. UFCUMIMNLNIS l-RUF. iHi UASII 1 1. R • ARE DISLUSS^Ir. CLIN)
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U.S. Department of Energy
Filtration Process and Equipment Studies for Coal Liquefaction
Processes, Final Report , FE-2007-T1, by I. Bastidas, et al .

,

Johns-Manville Sales Corporation, Springfield, Virginia, NTIS,

217 pgs.. May, 1979.

Abstract:
PtILLllAl IILIRAIIUN MAS UH. N OSLO AS IHL LlOUlO/SOLlU Sr.PAPAIHiN IN.UH AT HoTM IHt «»lflSUUI<G AND
**T0*AY LUAL mining LUMPANY. F Ijlr I LLWlSt W A 'Si • I Ni, M»N • i.RL I l*lLHf II AMI ANU III! SML I'll.il *-*LANI AI
W t LSUNV ILLL • AL AUAM A • JOHN S-H AN V I L L L • S L XPlP I I NL I I PUM l)| Ml R l*l(| CUA I I II 1 PA f I UN |»l i I A 1 | UI4’. I Nl»IC AM 0
I MA I MAJOR I Vt Ml N I S IN F I | I R A t | ur* RAM ANU (MM R A I I Ni. L IT. I G l.l lUUi . . i >t iM IG . | I* I I • A «.< I I AG Y IM.I SSURLPRLCUAI MLIiR M G| LI Al WAG UIGli.irtU ANi* LUNSlRuifl.u WMllU MAMG || UirGlm.l III .|•••|AI. 1 1 II UIMRAr|l>N
UI A I ULl '.•< Al I I.UI Al« V IM L GGURI I'Ri ( . I A I I I I ( ( R . V AR | A M| 1

'
. A I ( i (. T I I4( . I M. I|t • M. A I | ||. « I . I ill RUl Al. Y

»MU GSURI *M«| 1 il A I I I I IL R Wl Rl. I I4VI :• I | i. A I I U I N U. I A 1 I • A I I H ’ I I M I Z L U UI M i, A I I N L. L UNU I I I . 4 . I Mi I U I RA I lUNPAltb WIRI IMRIL III I UUR I 1 Mi ^ I i II I .1. Al II 1 I VI (I A I I UR I I I W I ANU At. Mu . I AN I iRUI R UI '• /- i .• v | I Ui i( II I (.MLR
I MAN I Mi.; I UUl A I Nl U A I W I L L|i4 V I L w I UN A IJ.» I Mi R I YIM UI I I I 1 • R • I f Nl MV A I 'Ml A M b l*U SG I Ml • I U M AR Al ML Y
Ml IRiCI. I ML I IL H< A I I UN LUS I IN LUAI L I «>UL I AL I 1 UN »>( AI4 I .» • I M I *S Rl IR>R I I nlL UUl S A R!. V I .. ul MRw CUA f
I II IR A I IGN MR I N( U»L I S • A Ml ‘>LR I M I | iiN UF |M| 1 1 I L UU|I*MI N I Ub« I*. ANU A Mi.L *L Ml A f I liU i >» IMl, » I I EL I UF
F It. t R A I II IN V/iR I A.iLI S A‘. Ul I i R M I I «. U lIV S l,UU |i G W | I II I ML Rll I AR V MR! '.‘.ill. i. Ml. w < U A I I I ( I i i. I i I | F AF •
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U.S. Department of Energy
Fossil Energy Program Progress Report for June 1979 by Oak Ridge

National Laboratory, Springfield, Virginia, NTIS, 77 pgs., Aug-

ust, 1979.

Abstract;

Abstract: This report - the fifty-ninth of a series - is a

compendium of monthly progress reports for the ORNL research
and development programs that are in support of the increased
utilization of coal and other fossil fuel alternatives to oil

and gas as sources of clean energy. The projects reported this

month include those of coal conversion development. materials
engineering, a coal eqLiipment test program, an atmospheric
fluid bed combustor for cogeneration, engineering studies and
technical support, process and program analysis, environmental
assessment studies, magnetic benef 1 c i a t i on of dry pulverized
coal, technical support to the TVA fluid bed combustion
program, coal cogeneration/district heating plant assessment,
and chemical research and development.
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U.S. Department of Energy
Fossil Energy Program. Quarterly Progress Report for the Period

Ending June 30, 1979 , ORNL--5574, Oak Ridge National Laboratory,

Springfield, Virginia, NTIS, 433 pgs., October, 1979.

Abstract:
TMli UUAhTL^^LV RLPORT CCiVCRS THt PRO&HCbS MADE DURING TMb PERIOD MARCH 1 THROUGH JUNE 30 FOR THE OAKRIUGt NATICjNAa. LAliUWATORY RtStAhCH AND OtVt.LOPMtNT PNOJLCTS THAT ARC CAffRltO UUT JN SUPPORT OF TbCINCRCASLD Ullcl/AtlUN OF CUAl AnL> UTHL.W FUSSIL fULL AL 1 F. R’N A 1 I V L S TO OIL AND OAS AS bUiJRCtS OF CLEANtNbRGY# THtSc PROJECTS ARL SUPPURTLD bY THt DOt DIViSlUNS UF FUGSIL FULL F'ROCtSSING# FuSSiL FUELUTILIZATION. FUSSlt FUtL tXTRACflUN, PLANNING AND SYSTEMS ENGINtLRING. HASIC LNuRGY SCltNCtS. ANOMkAUTM ANO k NV | H Unna t N T AL RfcSLARCH. AND bY I ML Tc^NESSEt VALLEY AUTHORITY ANO ThE EPA OFFICE OF RESEARCHAND DLVtLUPMtNT THROUGH INURAoiNCV AGRtEMtNlG WITH T HL DOL .
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U.S. Department of Energy
Gasification of Residual Materials from Coal Liquefaction, Quar-

terly Report, October-December 1978 , FE-2247-22 by A.M. Robin,

Texaco, Inc., Springfield, Virginia, NTIS, 13 pgs., March, 1979.

Abstract:

almost all CL.M L loot f ACTION MnUCLSSlS. WHICH ARL Ht I NG DtVLLOPtU TU RlDUCl OUM OF.MtM»lNCt ON PUNE ION
OIL. RlUUIRl MVDRuv.iN UR ‘.VNlMI’l*.. l.A*. |A MlAlURi OF MYDRIiGlN AND CARMtlN MLtNiAlDt ) Tu '.kLUHILIZL THE
L UAl • I N UKI>1 R I U u.( I A I N A » A VDR ADI I PRlAKJl I V I I i U I t J Ml L H A L U A L L I oU k I A i. I I UN « >L A U I . | I 1 Nl Cu SS AH
lU I’RDliLf L I I ' Ni I IM l> MY DR IK. I N U*< *. YN I MJ !. | * t. A'.» I'D | MAR 1 I V f R I I Ml M . 1 1 .M » R AC T I UN Ml I ML LDAL • THIS
U A 1 1 R I Ai , t LKJ I Ml K 4 I T M I Mi I NDRUAN I C A M AND SDML I R AL I I MN ill T M. < DNV> •> I I D COAL • RAY li RLCliVI RLU IN
VARlMi^« I DMAS iMlRNMlNt. ON I Ml I•ARI|LULAI< I '1 . 1 1C 1. !. S . GOM( Of iMIGt •« AM i MAfCRiALS Will '4AM.

NUNL I iii'l » I ADl 1. I I I D ... I ML K MIR t. A . M I L A I | ur* LT. |No I Hi M AAL D COAL 1. A . 1 1 U A I I MH »*RUL I . . »M I LH PRUlfUC LS
:*Vf4lilt'.|S L.A:. MN MYOKlUDN. illMiR’.. ARJ L I 1>LR I I Al .L I ANl» SUllAHCL FOR Mil. U A A t, U STNOHll. i»AS Ot.NLRAllUN
Pi4DlL:.S. ANAlV:.!:. .D iru MA l a UUIAINLU MMiM HIloI plant LVALUATILin Oi ‘ Rvl 11 VACUUM FlA.H URU'4 LUTTOMS
FROM 1 ML. LIoODAlIImN UF IWU DITFLMCNI CUALS WAG CUHPLLICD* THt MATLRIAL MALANCtS FliR L nCH »UN ARL
* I S I L D •

c.
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U.S. Department of Energy

82$ Removal Processes for Low-Btu Coal Gas , ORNL/TM-6077 by

M7S. Edwards, Oak Ridge National Laboratory, Springfield, Vir-

ginia, NTIS, 230 pgs., January, 1979.

Abstract:

Abstract: Process descriptions are provided for seven methods
of removing H sub 2 S from a low-Btu coal -derived gas. The
processes include MDEA, Benfield, Selexol, Sulfinol,
Stretford, MERC Iron Oxide, and Molecular Sieve. Each of these
processes was selected as representing a particular category
of gas treating (e.g., physical solvent systems). The open

literature contains over 50 processes for H sub 2 S removal,
of which 35 were briefly characterized in the literature
survey. Using a technical evaluation of these 35 processes. 21

were eliminated as unsuitable for the required application.
The remaining 14 processes represent six categories of gas

' treating. A seventh category. 1 ow - tempera ture solid sorption,
was subsequently added. The processes were qualitatively
compared within their respective categories to select a

representative process in each of the seven categories.

339

U.S. Department of Energy
Industrial Fuel Gas Demonstration Plant Program. Task III Re-

port, Demonstration Plant Mechanical Design. Volume IV. Gas-

ification: Gas Cooling and Scrubbing; Ash Treatment , FE-2582-1
(Vol. 4), by Memphis Light, Gas and Water Division, Springfield,

Virginia, NTIS, 260 pgs., December, 1979.

Abstract:

CUAL IS FtO WITH ntCVCLtU HAW GAS USED AS A CARHItH TO THE CASIFICAIIUN SYSTEM, CONSISIlNb UF FOUR
I1X.NTICAL HuALTaHS ANU ANCILLAnv bUUlHHEMT. UXYOtM FROM Aik SbPAkATIUN AMD tXMAUST SIbAM FRU« STcAN
TURblNE ARE ALSU FLU lU TMt GASIFICATIUN SYSTEM. UUHING NUkMAL OPLkATIUN ONLY STEAM FLUWS TllkUUGM 1 HE
GHIU UF THL kLACTuk TU CHLAlL A FLUIDIZLU HLO wHLHE GASIFICATIUN OF TFn. CUAL TAKES MLACi.. FLOW TO THLMEACTOR WENTIXI WILL.UL a MIXTUNb OF STEAM AND OXYGEN WITH THE UXYGLN CONCLNTkAT I ON LI'IITFO TU AMAXIMUM L'F Zl« UY VULUML. THE FLUW TO THE CENTER JtT OF THE REACTUR WILL OE A MIXTURE OF OXYGEN ANU
SILAM TU INSIML A MINIMUM VELUCIIY AT THL OUTLET OF THE JET OF 100 FMS. THL FLUIUIZbU Ir u TLMPLAATURE
WILL BE CONTRULLED HY VARYING THL FLOW UF STEAM TU TMt GRID. FINE PARTICULATES CARRIED GOT UF THL
FLUIUILtU BLU UY THE HAW GAS ARE SERARATtO FROM THE HAW GAS STREAM AND RETUNNEO TU THE LASIFICH HY
MEANS OF CYCLUNCS. THL GAS PHOOUCtO IS CUULEU FROM IBuOASUP OAF TO Z3GASUP OAF AND THE HEAT HCCOVEREU
TO gENLRATE steam. IHL gas is FURTHER SCRUBUED WITH WATER FOR THE REMOVAL OF LNTRAINEU FINES. SCKOHHLO
HAW GAS FROM T tX. RAW GAS VLNIURI SCRUOUER IS CUMPHESSEO IN GAS CUMPktSSIUN. AgGLUMEMATlo ASFI UUeNCHLU
IN The GAsIFIlH OUEULH drum is OlStMARGEO UY GRAVITY INTO THE ASM SLUMMY LUCK IIUPPEH. P.<tSGURh IN I Ffc.

ASH SLURRY LUCK MUF-PLR IS VLNILO TO ATMUSPHEHIC PRESSUHt. THE MOIIVL WATER FLUW F'UR THE ASM CUULATUH IS
ACIIVATEU AND THE ASH SLURRY DISCHARGE VALVE TO THE ASM bOUCAlOH IS OPENLO. AGGLUMERATLS ARC REMUVLU
FROM THE LOCK FTUPPi-RS IN THL FORM OF A SLURRY AND TRANSPORTED AS SUCH TU ONE OF THE Two ASH ObWAIEHING
UINS where water is uhainld from the asm agglumlhates. tfte agglumehates are then disehargco into trulas
FUR IRANSPUHT TO THE ASH PILE.

o
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U.S. Department of Energy
Industrial Fuel Gas Demonstration Plant Program. Task III Re -

port, Demonstration Plant Mechanical Design. Volume VI. Sour

Water Stripping , FE-2582-1 (Vol. 6), by Memphis Light, Gas and

Water Division, Springfield, Virginia, NTIS, 86 pgs., December,

1979.

Abstract:

j INCL
CUNCl N 1 T I

k^»-iCKNCY UK UArFctO

ni:>US Af4D
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LXCMANOLK ANU SLURP V WATLR CUULLH. AULW WHICH II PASLLU TU TML AR 1 f 1 1 . 1 N I HL UT I L I I Y ARl A . UVft^
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U.S. Department of Energy
Industrial Fuel Gas Demonstration Plant Program. Task III Re-

port, Demonstration Plant Mechanical Design. Volume VII. Sul-

fur Recovery; Tail Gas Treating , FE-2582-1 (Vol. VII), by Mem-

phis Light, Gas and Water Division, Springfield, Virginia, NTIS,

37 pgs., December, 1979.

Abstract!
iMlb btellUN tUNbISll. UK A CLAUS TYPL SULKUl* WtCOVLftY UNIT LMPLUVINC A THlKMAL KLACflCN SfLM W 1 I M
SULfUW UiUXlL/t ULNtKATiUN UY UXiDAflUN UK HYUU;joLN SULF I UL FULLUWUJ L»Y UIHf.l. StAcLb Uf CATALYTIC
NLAlTIUN in LAXOcK TU AKf-cCT*HtCOVLr<V uF bULFUK IN tXCCSb UF 9C>:. UK TMt bULFUK LUNTLNT TMs. PWUCLSS
CAS SlKtA'<b FtU TJ IMC UNIT. PR I OK TU TMt KcACIIUN SlLPb. ACIU CAS f-RUM i,AS IKLATINU l> PKLHtATtU TO
ASUSkSUP V/*F IN THl ALIL) UA b MKtMtATbK UblNG M I UH PWtbbUlsL bTtAM. IN AUDI 1 ION. CUMLIUITIJN A|U IS
PHLMLATIIU to 4oO%bUP OIF IN IHc. MkUCL bb AlW PKLHLATLH USING HIGH KWLSbURL bltlAM. TMl ALU CAS I i»

CUMUU.>TLU AT TMt bUKNLM RUbULTlNG IN TMt GLNLWAIIUN UK SU^bUU LS. I Mb CLAUb MLACTIUN Pt-jLLcDS IN T HC
SCCUNO ZUNL UK IMI_ MUFKLL FUKNACC TU FUKM bULFUN VAPURb. T MC HOT PRUCtb.' GAb LLAViNG 7Hc ^uFlLL KUHNACt
PAbbLb TMWUUU4 TML wfAbTt ML A T MUlLhP «»MLhl IT IG LUULtD TU A TLMPEKATUkh UF bUl'S-bUP OjF G'.nLKATINg
STLAM at I<'0 Pblo. IHL •KUCLbb GAb lb I Hu N FURIHEn CUULLD IN THL F 1 K s» T bUuKUK CUNUI.NLLk TO A
IlMMLNATURL lF JbOlbUP OVK WMLRL SULFUH IL CUNULNGEO ANtJ FLUHS liV (.KAVIIV T MRUUGM A SUlFUk SEAL I IJ IML
bULFUW RUNDOWN PIT. IMlb blLP Ib LjbtNTIALLY kLPLAIlD I WO MUKl TiMLb WifM hLMuATLU VAKum F UK FUKlMliR
RtMUVAL UF bULFUK MY IMt LLAUb PRUCtbb. IML GAb LcAVING TMt FINAL bULFuK LUNDcNGLK LK TMt LLAUb UNIT
KLUWb TU TMt lAIL GAS iKtATiNG UNIT AT A TtMPCKATUMt Ot 2fcO»SUP 041 AND A PKLbSUKL LK J.U PbiG K UN
NtMOVAu UF IHL RtblUOAL SULH<W. IMt TAIL GAu KKlJM iMt ICLAUb PROCtbS) SUl K UN KtCUVtKY UNIT IS TKtATtO
lU KuMUVL Lb.Sv.Nf I al L Y all OF T mL WtMAINING bUl.FUK COMPOUNDS HtfURL UlSLtlANGL TU T ML A M-UtSPHu N C • TMt
Tail gas TNLAI INg umi LUNSlbfb Ul a MVUK ULI NA I l UN/MYUKUL vs I S SCCTIDN FULLUWLD DY a llNwlKUKO AOSONUCN
StCTlUN AND bTf<C.TfOl4D SULUTlUN UX 1 D I Z L R /GULF DM NLCUVLKY SLCTIGN.
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U.S. Department of £nergy
Industrial Fuel Gas Demonstration Plant Program. Task III Re-
port. Demonstration Plant Mechanical Design. Volume X. Waste
Water Treatment , FE-2582-1 (Vol. X) by Memphis Light, Gas and’
Water Division, Springfield, Virginia, NTIS, 296 pgs., December
1979.

Abstract

:

NONE
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U.S. Department of Energy

"Leaching Studies on Coal and Coal Conversion Wastes", in 6th

National Conference on Energy and the Environment , CONF-790671-1

by C.R. Boston and W.J. Boegly, Jr., Oak Ridge National Labora-

tory, Springfield, Virginia, NTIS, 8 pgs., 1979.

Abstract:

IN I UK IML ULPAWIMLNT UK tNLkr»Y*S IjL TW A 1 I UN PROOflAM, TMt OAK, (< I OOt NATlUfU-
CUNUUCiLU LLALMINC, M iTU 1 1 UN K L »»»< t l>t NT A T I Vt SuLIU WAOTL!* F WU'4 MILLM Cl Al COMVL^^iUr•
l*IUOtLU HAVL ACl«U niLN CAXKp.U UU t UN VAl<|fK>‘» l« L PIU. SI N I A T I VL UK I'lif.l. 1 IJ |M U!.t
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U.S. Department of Energy
Liquefaction Technology Assessment, Final Report , ORNL/SUB-

7186-30, by R.M. Parsons Co., Springfield, Virginia, NTIS,

198 pgs. , May, 1979.

Abstract:
A SUhVbV OF coal LlCAiLFACT ION TtCMNOLO&Y AND ANALYSIS OF PROJECTCO RELATIVE PERFORMANCE OF HIGH
PUTlNTIAL CANUlUATtS MAS bCtN CUMPLETCD AND TML RLSULTS AWt REPORTcO Rfc • THE KfcY ObJt.CT|VES OF TmE
STUDY INCLUOLD MRrPAAATIUN OF A HkUAU Stm VI Y CjF T Ml STATUS OK LlOULFACTlON PRUCESSLS UNDt M DEVCLUPMENT*
StCECTlDN UK A LIMIUO NUMDI.W (JF M | CM PU U N I 1 AL PkuCLSS CANDIOATlS FOR KU«TMtR STUDY. ANU AN ANALYSIS
UF Trib MLLAIIVb COMMtRLlAc PUTfcNilAL UK I ML sb CANUIUATLS* PROCLDUhLS CCJNTRIOUILD lU TmS
ACHlcVtMlNT O TMt AbUVL KLY OUALS INCLUULO OlKINIIHIN UK IHL C M AW AC T fc K I 5 1 I C S AND Dt Vt. LUPMt NT STATUS OP
KNOWN MAJUK i. 1 OUt K A C 1 1 ON PROCL SS CANUlDAlbS. ULVtLOPMir^T OK STANOARDlZiU PROCEDURES F Uk ASSESSING
TbCMNlCAL* ENV IhONMENT AL

•
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MADL for THNIC PRuOUCTION areas ANO FOUR MARKETING AREAS OK TML US* IN VlL» OF TMt MRlUO SCUPt OF THE
UuJECTIVLS 1ft. SURVEY WAS A LIMITED EKrUKl* IT USED iHl IXPEHILNLL GAInlO DURING PREPARATION OF SEVEN
CuMPHLMENSi VL CONCEPTUAL OL S I UNS / 1 LUNUM 1 C EVALUATIONS PLUS COMPREHENSIVE REVIEWS OF I He DESIGNS*
CONSTKUCIIUN and UPtRAllON OF SCVlRAL PILOT PLANTS* RESULTS ANO CONCLUSIONS MUST HL VIlwlD IN TM£
PtRSPLCIlVb uK 1 Me INKORMATlJN AVAlLAbLt* MOW TmIS INFORMATION WAS TREATtD* ANO THE FULL CONTEXT OF THE
ECONOMIC COMV>ARISk>t RLSULlS* COMPARATIVE LCUNUMlCS AML PRESENTED AS RATIOS; THEY ARL NUT INTENDED TO BE
PREDICTORS UK ABSVA.UIE VALULS* ULCAUSE I ME TRUL COST OF CONSTRUCTING AND OPERATING LAR^.L COAc
CGNVuRSIUN FACIL111LS w 1 LL Bt KNOWN ONLY AFTER COMMERCIALIZATION* RELATIVE VALUES ARE CONSIDERED MORE
APMrOPRIAIl* (LTNl
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Occupational Health Issues and Fossi 1 -Energy Development , by

E.L. Husting, et al., Flow Resources Corporation, Springfield,
Virginia, NTIS, 160 pgs., March 14, 1977.

Abstract:

Abstract: Results of extensive literature surveys on coal,
coal conversion, occupational health and safety. and
carcinogenesis are summarized. The limited occupational health
studies which have been conducted on coal conversion are also
discussed. Using published literature and data, a brief
characterization of potential health effects Is developed for
one gasification and one liquefaction process. The limitations
of the existing data, and consequently of the charac ter 1 za t 1 on
are discussed, A summary of occupational health studies
planned or In progress at the time of the report Is provided.
It was found that there was wide variability In the type and
extent of health and safety programs available, A review of
recordkeeping practices and of sample records was conducted to
evaluate their potential usefulness In conducting
epidemiological studies. Recommendations are made for
Improving or startlnn health and safety programs.
Recommendations are also made regarding bloassay and other
screening methods which should be used to further define
potential hazards. It was concluded that published studies
relating to occupational health aspects of coal conversion,
characterization of hazardous substances possibly present In
coal conversion processes. and existing sample records are
probably not adequate for epidemiological assessment.
Additional Information In these areas Is essential as are
medical surveillance and epidemiological assessment. Existing
DOE Manual Chapters relevant to health and safety are
summarized In an Appendix. (ERA citation 03:046538)
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Phase I: The Pipeline Gas Demonstration Plant. Analysis of

Coal, By-products and Waste Waters From the Technical Support
Program , FE-2542-23, by G.W. Heunisch and G.J. teaman, Conoco,

Inc., Springfield, Virginia, NTIS, 55 pgs., August, 1979.

Abstract:
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Pipeline Demonstration Plant. Phase I. Quarterly Technical

Progress Report, June-Augu st 1979 , FE-2012-075, by R.J. Eby,^

Illinois Coal Gasification Group, Springfield, Virginia, NTIS,

61 pgs., September, 1979.

Abstract:
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U.S. Department of Energy
"Post Mortem Assessment--Coal Gasification Plant" in Proc .

Annu. Reliab. Maintain. Syrnp . by S.S. Canja and F.H. O' Donnel 1

,

Washington, D.C., DOE, pgs. 291-300, 1979.

Abstract:
TMlli PAPtK Utbl.Hlbcb hECLNI WORK OF Tl« DtPAHTHENT UF ENtHCY IN CUULEC1IN&. OUCUHcNT I NO ANS ANALYZ I NS

MAlLniALO ANU COMPUNLNTo FLMfLll.MAHCt UA1A FKUM A HIGH tU U UjAL GAO I F 1 C A T 1 ON PLANl IHt C AK 30N O 1 OX 1 OL
ILUIOUH .!•,» ALUlPlUH PILOI PLAN!. AI IML tND UF ITO UPlMAIIUNAL UL MONO 1 1. A I 1 UN PMALt AND JOj» ULFUML
PLANl OHUI^OUKN. IMIS. AAO T ML FiHt.1 S.UCH ••POUT MUMTtM*' AOliESOMLNI PLKFUHMtO UN A F UL L I L LNhKOV PLANT.
Tilt PunPULt LA- I Ml Ai.i.L&t.HtNT WAS. TO KtWILW PLANl OPtKATIUNAL RtCOHUS. lU tXlHACI FAJLUKLi HAlNICNANCt
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U.S. Department of Energy
"Preliminary Environmental Results of the LETC Hanna III Under-

ground Coal Gasification Experiment" in Environmental Control

Symposium , CONF-781109 (Vol. 1) by J.E. Virgona, et al.,. Spring-

field, Virginia, NTIS, pgs. 393-408, September, 1979.

Abstract:
LMANULb IN OUOUNO-WA1LM CXiALITT AND T Hk PU:>SlhL£ LNFCCTl* Or SUH';> lUFNCL ANO GHOUNO MUVlMtNl iNUUCt) bV
IML UNUt UItNUUNu hAIjII ILATRIN LAVlfV »4IHKt:7>LNI l>loNlFlCANr L N V I HONM t N 1 A L CUNCLHNb A b-:>UL I A 1 1 1> WITH
UNDt MOHUUNU LUAL LA I F 1 L A f ] UN (UClI* HAMALLti k NV I HUNML N I AL M UO I c S AH I MLiNG CUNUUlHU t<Y 1 Me LAKANlt
LNLHUV 1 LCMNlJk_Ut.y LtNlLH CLI.IC) ANU I ML l.Ai*NkNCL wIViNMUKL LAUUkAIUWY <LLL) N| AK MANNA ANU UlLLLTrL*
MYUMlNG* Nt L I 1 VL L Y t 10 LMAHAlUHI/L IMIS: I N V I H UNMt N 1 Al L M L C 1 1* AnI> 1U ULVLLUH 1 Mt LoNIMUlS
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U.S. Department of Energy
Problems Associated vn~ th Controlling Sulfur Emissions from High -

Btu Coal Gasification Plants. Interim Report , by W.T. Adkins
and H.J. Takach, C.F. Braun and Co., Springfield, Virginia, NTIS

46 pgs. , August, 1978.

Abstract:
Abstract: The control of sulfur emissions from coal
gasification plants is a complex problem. At some point more
stringent sulfur emission standards for high Btu coal
gasification process streams may result in a net increase in
sulfur emissions from the entire complex. The benefit of
sulfur control on process streams can only be evaluated after
a thorough study of the effects of trace components on sulfur
recovery plant performance and the calculation of total sulfur
emissions from all sources. To impose treatment standards
based solely on technical accomplishments in a parallel
Industry without regard to net environmental benefit or the
associated energy or economic penalty or without complete
understanding of the role of trace components on performance
could adversely affect the emerging coal gasification Industry
and ambient air quality. (ERA citation 04:042225)
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Refining and Upgrading of Synfuels from Coal and Oil Shales by

Advanced Catalytic Processes. Quarterly Report, October-Decem-
ber 1978 , FE-2315-34, by R.F. Sullivan, Chevron Research Co.,
Springfield, Virginia, NTIS, 42 pgs., January, 1979.

Abstract:
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Research and Development of an Advanced Process for Conversion

of Coal to Synthetic Gasoline and Other Distillate Motor Fuels,

Annual Report, June 1978 - May 1979 , FE-1800-39 (Vo1. 1), by

D.C. Succop and F.E. Wynne, Gulf Research and Development Co.,

Springfield, Virginia, NTIS, 120 pages, July 1979.

Abstract:
IMII, PIUIOWAM WA^ kLUI»<tCTLO 10 A blUDY Uh MOK P. UMOtNTLY NKEOtO
SLUMMY HtAllNc,* A ^LVILM Uf Ml. A 1 1 H ULl>li.N C K 1 II k I A | NO I C A U L» 1

CUtKf I C 1 LN| J,, lUOt WALL ruMPLW Al UKL • i.LU^«r»Y V I I>C US I I I w L> . SLUU
CHAM AL fLN I Li I IL |M AUUITIUN. IT I li KI-^UwN ImAI KL ACI I UNS UCCUW

IMLSl WLALTlUNt* ANO IMU LI-PLCT UP HL A 1 1 M Ul.MoN UN THi HfcAC

MEAI NL liU H« t Mf N1 S • MMYSILAL MMOPLHTY CmANoLS ANO T Ml LP'PICT UP

TMt OUwN'jTHtAM MtACtUNS AND I UL I M L)LSU>N. AL'.Uj. MtAlI.U Or*C»VAl|

ANU PUULING ILGIS LUNOOLILU W|IM CUA*. /PL I W ULL UM kLSIU S>lUkW|C*>

CUULU Ut LXAMINLU Y UIMIlAK 1 1 *,> f '.> • IN MLVll»*IlNL. IHL CH. t I ON AN
SLUl.MV MLATIUL.* fML flPSI IMINO IMAI MtCAM! AlMAULNl WA., IHAI
bULVtNl* A L.LOUNU klATUHL CuMMljN lU MUSI MKij»LSStS lb iMf AOul
SLUHMY DUHlNO PMt^A-AT|NO• A IllIkL) P’CAlUkp. CUMMUN lU iMHI.c ^10.
CNJMCAL MLAILk 1U«L IN-wALL ILMMLWAlUKL UP 1*1 4oOJSU»' OIC
btklUUS rUULiNO UCCUUb* AN INOtl'LNOLNl L XP’L K I Mr N T AL MtAICW SlU
BL NLLOLU AND WA1» 1>MULM 1 AK. LN • 1 Mi_ tP»-LCI:> OP LMANuINO MtATtP 1

ItMMLNAlUML . MYUNUoLN; bLUKM V MAIIU ANU VKLULllY WtWL ULNtUALLY
OF MLUULINO iML SLUMKY LUAL CUNLL N 1 K A 1 I U» I F OL*M JO* I 10 !*»•’.> 'I*

«Ab StOUlLU MY LXrtM|N|Ni> I Mt I.PPl.Llb O* Mi A 1 1. M UP’LkAllNo VAKlA
LUwIPlLl'Nf* McAl PlUA* 1*4^100 HALL CvMlPloltNI ANu I NS 1 1>I. A AL

UC3I0N CMltKIA FUW M Y U* .J L I UOLP AC T | ON
MAI UAlA WH«L NU.Ul-U UN Ml. AT TkANsFliK
PY kLLlUiNCt TIMLS ANU SULVLNI
WilHlN iMi. 5LUMPY MLAlfPS UO f fML CXII.NT

tiun:. r* nui cllamly ulfinlO in tcpms up
HLAII.P ULSION UN SUUOUOUtNl MtAClION IN

NC. LIMITS OPLAftO TO I UUL I NO ANt NLt OUU
INOlLAlil) THAI TMLSh L lA H 1 NG PACTUHb

o uPiMAijuN UP Coal Mruuui. Kjui tact ION
ALMMLI ALL SLUPPlIb Al<c M M;t W||M PtCVCLt
T I uN Of MYIMIUGLN fO lO - » «: Al. /SOL VLNl
LY OlPriNiNF MULiCLSSLS AI'i>:AkLU lUHt A
(MAO lO MoOASUP 01' 1 WHICH

UY TU LaAMINL ULSIGN Ll UFS AHMP.AUl.D TU
UUL OlAMtlLN* ur»LPAllNi, UhtSSUKL* IW TLLT
IN TMt UlUiCTlUNS LA.»LCIll>* IML tlFCCT

IgmT Mlk<..lT WAI. CLIgMI* Ml a I |NAN;>EK
»LrS l»N IML UVLI-ALL Ml Al IkANSPcG
L I L MMl A lUKL •

353

U.S. Department of Energy

Sulfur Recovery in a Coal Gasification Plant by W. Chia and F.

Todd, C.F. Braun and Co., Springfield, Virginia, NTIS, 66 pgs.,

August, 1978.

Abstract:

Abstract: For the western coal feed, the combination of a

non-se 1 ect i ve Selexol process for acid gas removal. FMC Double
Alkali process for flue gas cleanup. and a Stretford process
for sulfur recovery. was the most economical among the cases
studied. For the eastern coal case. a selective Selexol unit
with a Claus unit for sulfur recovery and FMC Double Alkali
process flue gas treating was the most economical . The
combination of a Claus unit with Beavon mark I. selective
Selexol. and FMC Double Alkali flue gas processes was also
found economically competitive on eastern coal feed. The FMC

Double Alkali process was used in this study. The selection of

this process was the result of another Braun study. The
conclusions of this study would not be greatly affected by
choice of flue gas treatment by any of the lime or limestone
scrubbing processes considered in that study. The conclusions
in this report are based on the BCR BI-GAS process as prepared
by Braun for the commercial concept factored estimates. They
may be extended to the other high pressure processes in those
reports. For the CO sub 2 Acceptor. Lurgi ad Steam Iron HYGAS
processes. the raw gas pressure. composition or distribution
may be sufficiently different to require another choice of

process schemes. (ERA citation 04:0442471
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U.S. Department of Energy
Survey of Industrial Coal Conversion Equipment Capabilities:
Executive Summary , ORNL-TM-6810, by W.R. Williams, Oak Ridge
National Laboratory, Springfield, Virginia, NTIS, 96 pgs.,
January, 1980.

Abstract:
A :»UUvJ:Y iNOUl»l»vIAL coal. CUNVL^«SI0N LOUIPMINT CAPAbiLlTICS WAS CONDUCTED TU DLimMINL TMt PPtScNT
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A Synopsis of C-Mu Technical Contributions to the DOE Coal
Gasification Environmental Assessment Program:
Report for July 1977-July 1978 , FE-2496-39

Second Annual

G. Luthy, and M.J. Pochan,
field, Virginia, NTIS, 234

Carnegie-Mel Ion

pgs., December,

by M.J. Massey, R.

University, Spring-

1978.

Abstract:

Abstract: The Department of Energy/Division of Fossil Energy's
comprehensive field program for environmental assessment of
Its high- and low-Btu coal gasification pilot plant
installations was initiated to develop the methodology and
data base necessary for meaningful assessment of the
environmental Impact of the processes. Environmental

characterization efforts at each pilot plant involve a
detailed process engineering analysis of scalable pilot plant
environmental characteristics with the goal of establishing
strategy and a basis for scale-up to commer 1 ca 1 - s 1 ze
installations. Carnegie-Mellon University, the program's
assistance, coordination, and evaluation contractor, has
performed four basic tasks: strategic development of an
effluent data base; analysis of process-related environmental
engineering problems; coordination of industrial hygiene
sampling and analysis efforts; and environmental assessment
support activities. To date. activities have encompassed work
with five high-Btu pilot plants (Hygas in Chicago, 111.,
Bi-Gas in Homer City, Pa., CO sub 2 -Acceptor in Rapid City.
S.D., the slagging fixed bed gasifier in Grand Forks. N.D..
and Synthane in Bruceton. Pa.) and two low-Btu facilities (the
Wei Iman-Galusha gasifier at the Glen Gery Brick Co. in York.
Pa. and Combustion Engineering In Windsor. Conn.). (ERA
C i tat ion 04 :0401 77

)
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Synthane Pilot Plant, South Park Township, Pennsylvania .

Final Report , by C-E Lummus, Springfield, Virginia, NTIS,

548 pages, 1979.

Abstract:
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U.S. Department of Energy

Technology Characterization: Lurgi Coal Gasification Procesj^

for Production of High BTU Synthetic Natural Gas ,
ANL/EES-TM-

16, Argonne National Laboratory, Springfield, Virginia, NTIS,

76 pgs. , August, 1976.

Abstract:

PkUVIDLD*
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U.S. Department of Energy
• n

Test and Evaluate the Tri-Gas Low-Btu Coal Gasification Pro-

cess. Quarterly Report, October-December 1979 , FE-2798-74,

by Bituminous Coal Research, Inc., Springfield, Virginia,

NTIS, 20 pgs., January, 1980.

Abstract:
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U.S. Department of Energy
Two-Step Coal Liquefaction is a Hydrogen Efficient Route to

D1sti 1 late Fuels , CONF-790961-1 , by T.C. Carson, et al.. Cities

Service Co., Springfield, Virginia, NTIS, 26 pgs., 1979.

Abstract:

C11IL:* MKViU M MjiM IN C-ArALYlIC MYl»f4 UGI N A I | UN AND IN f MI. 0^' bULVl.M fn I INCU LIJAL MAVh
LLO fo lM(. N I ur A Ni:*» (.UAL LIUUMACTIUN 1 » CMNl Jl. DC,Y CALlI.IJ CUAl L I GUI I AC 1 I DN * IbU*
1 ML PLOLLS'j lj LUWi'v.r,l D Uf- A GULVlNf PtflNLU CUAL UN | I U>*(.»<A||NU IN lANULM wlltl AN iL-flNlN(. UN I 1 •

LC-FININU (LUMMUU/C I I II. 1. MNlN(.) 1’. A P4U)(H4 | t f A H Y C A T A YL I I C MY U^« t>(iL NA T I UN PPQCL bb M UU04AD1M(» MrlAVY
UIL rtttM.TUL^Jj . IN IWU-r»liP LIUULt AC r lUN. CUAL lb Ulbi.Ul.VID IN A Mh UCL -IM.H i Vl. D bUl.VINl, PAUflALLY
IIYuKUULNmTI U. AND L A I AL Y 1 I C AL L Y M Y LH< UC M A CK L U • COAL (> I bUUl. UT | UN AND CATALYIIC UFn.PAU|N«. Al.t UiNUUCILO IN
ULMAUAH. HLA(tUIO.« ALLOWING 4. ACM i>TLP TU Ut. PLlDDUMwO Af UMFIMUN CONDI MufiG. MYUltUGI*» ULNM<AI|UM
INLHflCllNt.il . HLIMu *.,lN1 TmL MAJIiM LNL»<GY LU.b T W DM I MI. I. I OOt I AC I I UN fAi.lLllY, AN I .IIMAlL LM I ML
MAGNllULH U» I 1 1. SL t-LJUbLU I 1. I V L N iilU I Mu 1WI|-M|M CUAL L I DUI I A (. I 1 (Jfi AuD MM« AM UM “ I I I I (MIL I A L I tiN
PLANl. IMI. 1 GL I'MUi l :.b ALMILVI'j A bluNIhICAMi IMUUCIIUM iN MYUPUGIN CUi-4 liMP I 1 IJN ULLAlIVi TU MiC-ll* f Ht
IMPACI Uh IMI_ KiUULtlUN IN IIYUIU»GLN PLANT MULKAIiNG tAMLNSLb IS bUMblANllAL AMl> ULt'Ki .NTb A PtiLfAX
SAVING OH APpMtiA 1 DA luL Y S4.'0,00U/U* IML MAGNIIUUL UH IMIG SAVING |i> Ulf4tClLY L I NXLO TU T Mi. COUl OF
bNLHGY AND lb. IHOU* LIaLLV IU JNuHlASL IN IML »^UlUf<L*

360

U.S. Department of Energy
Upgrading of Coal Liquids. Hydrotreating and Fluid Catalytic
Cracking of EDS Process Derived Gas Oils. Interim Report , FE-
2566-30, by F.J. Riedl and A.J. Derosset, UOP, Inc., Spring-
field, Virginia, NTIS, 54 pgs., August, 1979.

Abstract:
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U.S. Energy and Research Development Administration

Characterization and Combustion of SRC II Fuel Oil,

Roport, by W, Downs, and A.J, Kubasco, Babcock and Wilcox Co.

,

Springfield, Virginia, NTIS, 131 pgs. , June, 1979.

Abstract:

Abstract: Thts report deals with an experimental evaluation of

the SRC II process's principal product, solvent refined coal
fuel oil (SRC fuel oil), for use with commercial scale steam
generating equipment. The purpose was to Identify problems. If

any, associated with handling, storing, pumping, and burning
SRC fuel oil. Detailed fuels charac t er 1 za t 1 on analyses were
performed and compared to petroleum distillate products. An
Industrial boiler rated at a steam flow of 45,000 Ibs/hr was
utilized for combustion tests. Modifications made to the
boiler facility included connection of an existing air heater
to supply combustion air at 400 exp 0 F, revamping of the
boiler controls to permit biasing of the fuel/air ratio.
Installation of a high pressure mechanical return flow pumping
and atomization system, various piping and pump modifications,
and Installation of various gas and particulate analysis
Instrumentation. Combustion tests were performed with SRC fuel
oil. No. 2 fuel oil, and No. 5 fuel oil. Operating variables
Included load, excess air, and burner register settings. The
laboratory fuel analyses Indicated that In most respects this
SRC fuel oil sample behaved similarly to No. 2 fuel oil. The
combustion test confirmed that SRC fuel oil burns similarly to
No. 2 fuel oil with one notable exception, NO/sub x/ emissions
were substantially higher than for either the No. 2 or No. 5

fuel oils. It was concluded that SRC fuel oil will require the
application of NO/sub x/ combustion control techniques to meet
the proposed New Source Performance Standards of 0.5 pound NO
sub 2 /million Btu when burned In power boilers equipped with
wall-mounted burners. (ERA citation 04:049456)
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U.S. Energy Research and Development Administration
Environmental Assessment of the HYGAS Process. Monthly Progress
Report, April 1-30, 1977 , by Institute of Gas Technology,
Springfield, Virginia, NTIS, 25 pages, August 1977.

Abstract:

Abstract: Hygas tests were carried out with ' Montana
subb i turn i nous nonagglomerating coal and witli ^Illinois
bituminous coal. Su 1 f ur -by - spec i es determinations were
completed on reactor solids for some tests, and concentrations
of selected pollutants In Hygas aqueous streams are also
reported for one test. Final data from one test indicated that
Be, V. Mn. Zn, LI. Cr , and Pb essentially remained in the ash.
and from 50 to 90 percent of the Fe. Ba . As. B. F, Tl, Ni. Cu

,

and Mo also remained in tlie ash. The most reactive elements
were Cl. 5e . Cd. and Hg with less than 50 percent recovery In

the ash. An ash balance also implied that Fe. As. Se. Tl. Ni,
Cu, Cd, and Mo were primarily released in the steam-oxygen
zone: Ba . B, Cl. and Hg were primarily released In the first
and second stages of gasification. There is some evidence for
the accumulation (by an unknown mechanism) of Fe, Tl. Ni, Cu

,

Cd. Pb. Mo. and Cr in the upper. cooler sections of the
gasifier. A comparison of trace element analyses with earlier
tests with lignite shows that they agree for LI and Mn but
that substantial differences are evident for the remaining
comparable trace elements. The production of selected
pollutants in Hygas water effluents is presented on a
normalized basis. Rudimentary S material balances around the
pretreater and around the gasifier are presented as an aid In
ascertaining the ultimate fate of S during gasification. (ERA
citation 03:005794

)
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U S Energy Research and Development Administration

r;.;rLmental Assessment of tjmJ.YWS Process. Month .y
Pro-

Î!!„ p„nnrt
,
Mav 1-Hav 31 rT977 by Inst.tute of Gas Tech-

^5^^7rVih9f1eld. VirginiaTNnS. 21 pgs. .
September, 1977,
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U.S. Energy Research and Development Administration

Environmental Assessment of the HYGAS Proc ess. Quarterly Pro -

gress Report No. 3, January 1-March 31, 1977 , by Institute of

Gas Technology, Springfield, Virginia, NTIS, 32 pgs., October,

1977.

Abstract:

Abstract: A revised and enlarged test plan for the
environmental assessment program was developed and a draft was
circulated to interested parties for review and comment. The
compositions of water streams duiring Test 59 with bituminous
coal wore obtained for 3 days of plant operation; large
fluctuations in contaminant levels reflected operating
difficulties encountered during this test. The bituminous coal
feed for test 59, with 4.5 weight percent sulfur, had the
highest level of sulfur yet encountered. Some sulfur was
released during the oxidative coal pretreatment step,
primarily from the organic sulfur species. Trace element data
were obtained during Test 55 and compared with earl ier IGT
work performed in a process development unit with lignite
coal. Data from the two units show substantial differences for
iron, barium, molybdenum, nickel, zinc. chromium. lead. and
mercury. Relatively good agreement was obtained for manganese,
lithium. boron, and cadmium. The expected trace element
compounds in the HYGAS reactor are reported from preliminary
thermodynamic analyses performed In the PDU study.
Relationships were sought between sets of two aromatic
components in the coal feed oil slurry and in oil recovered
from the steam stripper. Several trial runs were made in the
laboratory to determine the effects of shift catalysts on
pollutant levels in simulated process gas mixtures. The
results of a time-series sampling of the product-gas quench
condensate carried out during Test 57 were analyzed
statistically and used to predict the expected error in the
HYGAS ba tch- samp 1 i ng scheme for quench condensate. Based on
these results. the current HYGAS sampling scheme seems
reasonable, because longer time periods Increase the risk of
encountering uns teady - s t a te periods, and shorter time periods
are operationally and economically prohibitive. (ERA citation
03:009531

)
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U.S. Energy Research and Development Administration

EV a

1

uation of Reoenerable Flue Gas Desulfurization Processes .

Volume I. Final Report , by E.F. Aul , et al.. Radian Corp.

,

Springfield, Virginia, NTIS, 113 pgs., July 30, 1976.

Abstract:

Abstract: Eleven regenerable f Uie gas desulfurization ( F GD

)

processes have been evaluated on a coftinion design and cost

basis to assess their future potential and make

recommendations regarding the level of additional

developmental activities. One throwaway FGD process,

lime/limestone wet scrubbing, was also considered to provide a

base-line for process comparisons. Because of the preliminary

development status of many of the processes. capital

investment costs were not estimated in this study. Additional

topics considered In the study were reducing gas production.

1 1 me/ 1 i mes tone sludge regeneration, and sulfur versus sulfuric

acid production. Four major conclusions can be drawn from this

study. First, although capital costs were not estimated during

this study. It Is clear that they will represent a major

factor In the total annualized cost of these processes and

will become the key to selecting one process over another.

Second, designs and operating data currently available for

most second -genera t i on FGD processes do not appear adequate

for scale-up to commercial sized (100 MW) units. Third. the

choice of sulfur or sulfuric acid production Is a criterion

which will have a major Impact on the cost of an FGD system

and will have to be evaluated on a s 1 te-spec 1 f i c basis.

Finally, the use of reducing gas produced from coal or heavy

fuel oil results In technical and economic penalties when

compared to the use of methane as a reductant. (ERA citation

02:031767)
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U.S. Energy Research and Development Administration

Evaluation of Reqenerable Flue Gas Desulfurization Processes .

Volume II. Final Report , by E.F. Aul , et al., Radian Corp. ,

Springfield, Virginia, NTIS, 516 pgs. , July 30, 1976.

Abstract:

Abstract: Detailed process descriptions and technical
evaluations are given for the following twelve flue-gas
desulfurization processes: (1) Westvaco Activated Carbon
Process, (2) Shell/UOP Copper Oxide Adsorption Process. (3)
Bergbau - For schung/Fos ter Wheeler Dry Adsorption Process. (4)
Atomics International Aqueous Carbonate Process. (5)
Ca t a 1 y t 1 c/ I FP Ammonia Scrubbing Process. (6) Citrate/Phosphate
Buffered Absorption Process, (7) Ammon 1 a -- Ammon i urn Bisulfate
(ABS) Process, (8) Ionics Electrolytic Regeneration Process.
(9) Wellman-Lord Sulfite Scrubbing Process. (10) Cat-Ox
Catalytic Oxidation Process, (11) Magnesia Slurry Scrubbing
Process and (12) Lime/Limestone Wet Scrubbing Process. Since
several of the processes require an FI sub 2 /CO reducing gas.
a section Includes various technical and economic
considerations relating to four methods of FI sub 2 /CO
production: steam methane reforming, steam-naphtha reforming,
coal gasification, and partial oxidation. The study basis
specified that the processes be designed for sulfur
production. However, It was felt that recent developments
Indicate a strong potential market for sulfuric acid exists In
some areas which may result In sulfuric acid being the desired
by-product although more difficult to store and ship.
Therefore. a section discussing sulfur and sulfuric acid
production was prepared. Technical and economic evaluation of
calcium sulfite/sulfate regeneration for the Lime/Limestone
Process Is presented. (ERA citation 02:031768)
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U.S. Environmental Protection Agency

Alternatives for Hiqh-Temperature/Hiqh Pressure Particulate

Control. Final Report, October 1977-October 1978 by R. Par-

ker & S. Calvert, Air Pollution Technology, Inc., Springfield,

Virginia, NTIS, 137 pgs., January, 1979.

Abstract:
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U.S. Environmental Protection Agency

Characterization of Claus Plant Emissions , EPA-R2-73-188, by

D.W. Beers, Process Research Inc., Spring'field, Virginia, NTIS,

173 pages, April 1973.

Abstract:

Abstract: The report discusses Claus sulfur plant emiss ons

and control, based on literature. supplemented with data from

companies operating or designing Claus plants. It discusses

process variations, investment, and operating costs. It l st

data for 169 Claus p 1 an t s i n 3 1 s t a tes .
w i th da i 1 y sul f ur

capacities totaling over 15.800 long tons. most based on

natural gas or petroleum refining. Total capac ty o

Canadian plants is 60 percent more than the U.S. total.
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U.S. Environmental Protection Agency

Control of Emission From Lurgi Coal Gasifica tion Plants, EPA-

450/2-78-012, Springfield, Virginia, NTIS, 178 pgs. ,
March,

1978.

Abstract:

Abstract: The purpose of this document is to provide

information on Lurgi Coal Gasification Plants, tiieir

emissions. control technologies which can be used to control

emissions, and the environmental and economic impacts of

applying these control technologies. This document is being

issued to assist State. local. and Regional EPA enforcement

personnel in the determination (on a case-by-case basis) of

the best available control technology for Lurgi Coal

Gasification Plants.
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U.S. Environmental Protection Agency
Engineering Evaluation of Control Technology for H-Coal and
Exxon Donor Solvent Processes , EPA-600/7-79-168, by K.R. Sarna
and D.T. O'Leary, Dynalectron Corp. , Springfield, Virginia,
NTIS, 125 pgs. , July, 1979.

Abstract:

Abstract: The report gives results of an evaluation of the

control technology of two coal liquefaction processes. H-Coal
and Exxon Donor Solvent. The effluent streams were
character 1 zed and quantified for both processes and plants
(pilot and conceptualized commercial). The gaseous-. liquid-,

and solid-stream emissions were analyzed for their
controllability. process complexity. and efficiency.
Extrapolations to the larger commercial size were based partly
on pilot plant data and (where such data was unavailable)
engineering judgment. Several Information gaps were
encountered for liquid and solid effluent streams. especially
as to composition. These deficiencies were pointed out and
recommendations were outlined. Present control technology for

the H-Coal process seems to be barely adequate: present
designs are Inadequate for zero discharge criteria. Control
technology for the EDS process depends on being able to rely
on the facilities of an adjacent refinery's controls: the
scalability of present control technologies, especially In the

case of the bag filter operation, is not confirmed.
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U.S. Environmental Protection Agency
Evaluation of Pollution Control in Fossil Fuel Conversion Pro -

cesses, EPA-600/2-76-101 , by E.M. r^agee, Exxon Research and

Engineering Co., Springfield, Virginia, NTIS, 306 pgs., April,

1976.

Abstract:

Abstract: The review gives an overview of work. between June
1972 and January 1976. on various environmental aspects of
fossil fuels. Details of this work Is presented In 14 reports
published during this same period. The details Include
potential pollutants In fossil fuels; quantities of solid,
liquid. and gaseous effluents from coal treatment and
conversion to gaseous and liquid fuels: and an analytical test
plan for coal conversion systems. The overview report
discusses commonal i ty and differences In the reviewed
processes with emphasis on factors which might affect the
environment when the processes are In commercial use. Due to
the lack of a sufficient data base. data and research and
development needs are also addressed.
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U.S. Environmental Protection Agency

Evaluation of Pollution Control in Fossil Fuel Conversion , Pro-

cesses. Analytical Test Plan , EPA-650/2-74-009/1 , by C.D.

Kalfadelis, et al., Exxon Research and Engineering Co., Spring-

field, Virginia, NTIS, 186 pgs., October, 1975.

Abstract:

Abstract: Tbe report gives results of a preliminary definition

of those streams which require analysis to permit an

assessment of the pollution potential of the processes In the

1 Ight of current env 1 r'onmenta 1 standards. using a coal

gasification process (Lurgl ) and a coal 1 Iquefactlon process

(COED) as a basis. It defines methods for sampling Indicated

streams and analytical procedures which are required to obtain

the data. These summaries may be readily modified or adapted

to other processes, and expanded to Include additional

polluting constituents or Improvements In analytical

procedures. The report also contains the Industrial set up of

the processes for gasification and 1 Iquefactlon of coal

.
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U.S. Environmental Protection Agency

Evaluation of Pollution Control in Fossil Fuel Conversion Pro -

cesses. Gasification: Section I. Koppers-Totzek Process,

EPA-650/2-74-009a , by E.M. Magee, C.E. Jahnig, and H. Shaw,

Esso Research and Engineering Co., Springfield, Virginia, NTIS,

53 pgs. ,
January, 1974.

Abstract:

Abstract: The report gives results of a study of pollution
control and thermal efficiency of the Koppers-Totzek process

for produc Ing clean, low-Btu ( 303 Btu/cu ft) gas f rom coal. It

estimates quantities of potential pollutant streams and gives

a preliminary design that ensures clean up of these streams

where appropr late pollution control technl ques are available.

The report points out Information gaps and research needs, and

discusses process alternatives and potential process

Improvements

.
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U.S. Envi'ronmental Protection Agency
Evaluation of Pollution Control In Fossil Fuel Conversion Pro -

cesses. Liq uefaction: Section I., COED Process , EPA-650/2-
74-009, by C.D. Kalfadelis and E.M. Magee, Exxon Research and
Engineering Co., Springfield, Virginia, NTIS, 72 pgs., January,
1975.

Abstract:
j

Abstract. The report gives results of a review of the FMC
Corporation's COED coal cortverslon process. from the
standpoint of its potential for affecting the environment. It

Includes estimates of the quantities of solid, liquid, and
gaseous effluents, whore possible, as well as the thermal
efficiency of the process. It proposes a number of possible

process modifications or alternatives, and points out new
technology needs. aimed at lessening adverse environmental
1 mpact

.
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U.S. Environmental Protection Agency
Evaluation of Pollution Control in Fossil Fuel Conversion Pro -

cesses. Liquefaction: Section 3. H-Coal Process , EPA-650/2-
74-009m, by C.E. Jahnig, Exxon Research and Engineering Co.,
Springfield, Virginia, NTIS, 69 pgs., October, 1975.

Abstract:

Abstract: The report gives results of a review of the H-CoalProcess of Hydrocarbon Research. Inc., from the standpoint ofits effect on the environment. Quantities of solid, liquidand gaseous effluents are specified, where possible as we 1

i

as the thermal efficiency of the process. Techniques forcontrolling pollution are outlined and discussed. For thepurpose of reducing environmental impact, a number of possiblemodifications or alternatives are presented for consideration.
In some areas existing information or control systems areinadequate: therefore. technology needs are pointed outcover ng such areas. together with approaches to improveefficiency and conservation of energy or water.
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U.S. Environmental Protection Agency
^

Fate of Trace and Minor Constituents of Coal During Gasifica-

tion, EPA-600/2-76-258, by A. Attari, J. Pau, and Jl^nsinger,

Institute of Gas Technology, Springfield, Virginia, NTI5, 4b

pgs. ,
September, 1976.

Abstract:

Abstract: The report gives results of a study of the fate ^ of

selected minor and trace elements of \Montana 1 Ignite pnd
Illinois No, 6 bituminous coals during d&ve4j2oment - of the

HYGAS process. Solid residue samples from various development
stages were analyzed. The data Indicate that certain volatile
trace elements are removed from the coal during gasification.
Removed from the solids during processing were such elements
as antimony, arsenic, bismuth, cadmium, chlorine, fluorine,
mercury, lead, selenium, and tellurium. It Is estimated that.

In a full scale operation. these will appear In the quench
water system.
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U.S. Environmental Protection Agency

Potentially Hazardous Emissions from the Extraction and Pro -

cessing of Coal and OiT, EPA-650/;^-75-038, by H.E. Lebowitz,

et a1.. Battel le Colum"bus Labs., Springfield, Virginia, NTIS,

162 pgs. ,
April , 1975.

Abstract:

Abstract- The report 1 l sts potent 1 a 1

1

y hazardous mater 1 a 1

s

which may be associated with the air, water. and solid waste

from a refinery. a coke plant. a Lurgi h1gh-8tu gas process,

and the solvent refined coal process. Fugitive loss was

Identified as the major emissions source In the refinery,

although Its composition is difficult to quantify. Coking Is

the most offensive of the four processes assessed. Coal

gasification may produce materials as dangerous as those

the coke plant, but the former will probably be more contained

than coke oven emissions. The environmental Impact of coal

liquefaction is not well defined; however. liquefaction

products will probably be more hazardous than crude oil

products. and their refining and utilization will be worse

offenders than corresponding petroleum operations.
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U.S. Environmental Protection Agency
x u n

SvniDOsium on Environmental ^spects_glJue^ Convers i on Tec h n̂ i

-

ETa:W0/7-78-063 by F.A. Ayer and M.F Mas-

soglia, eds. ,
Springfield, Virginia, NTIS, April 19, 1978.

Abstract;
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U.S. Federal Energy Administration
Siting Energy Facilities at Glasgow Air Force Base, Volume III. ,

FEA/G-75-421 , by Montana Energy and MHB, Research and Develop-
ment Institute, Inc., Springfield, Virginia, NTIS, 156 pgs.,

November, 1975.

Abstract:

Abstract. The feasibility of establishing an energy center at
Glasgow Air Force Base. near Glasgow. Montana Is studied.
Volume III presents a discussion and analysis of the
environmental effects of coal conversion and energy facilities
siting. including socio-economic impact projections for a
conceptual energy cente.r at Glasgow AFB.
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Verhoff, F.H., M.K. Choi, West Virginia University
Sour Water Stripping of Coal Gasification Waste Water , METC/CR-
79/23, Springfield, Virginia, NTIS, 108 pgs.. May, 1979.

Abstract:
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Voss, W.C., Ashland Oil, Inc.

"H-Coal Process: A Status Report", in Proceedings of the Con-
ference on Coal Use for California , CONF- 7805 183 , Springfield,
Virginia, NTIS, pgs. 262-267, August 15, 1978.

Abstract:

M-COAL lU A CATALYTIC PWUCFSL INVOLVING TML DIMLCT H YUkO 01 N A T | UN UF CQAL TU PkUUUCL tlYPNUCAKbUN
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Waitzman, D.A., Tennessee Valley Authority

"Ammonia From Coal: A Technical /Economic Review ,

Vol. 85, No. 3, pgs. 69-71, 1978.

Chem. Eng. ,

Abstract:

383

Weiss, L.H.

"Clean Fuel and Scrubbing Compared," Electric World , Vol. 186,

No. 7, pgs. 70-73, October 1, 1976.

Abstract:

,«t COMBUST. c,. or co*c P«oo^ES CM.«.ONS^
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384

Weiss, L.H. •

"Coal Utilization: The Emissions Control Alternative, in

Eleventh Intersociety Energy Conversion Engineering Conference,

New York, NY,

pgs. 309-314,

American Institute of

September 12, 1976.

Chemical Engineers,

Abstract:
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Winkler, H.J.S.
Process for the Removal of H 2 S and CO2 from Gaseous Streams ,

U.S. Patent Repout 4,091,973, Washington, D.C., U.S. Patent Office,

6 pages. May 23, 1978.

Abstract:

A CYCLIC PROCESS FUR !«£ SIMULTANEOUS RCMUVAL OF MVOROCeN SULFIOt AND CaRDON OIOKIOC. FROM A VARICTY
OAS STMlANS is OISCLOStO* THt UAS STREAM CONTAINING T Mt SCAW GASCS IS CUNTACTtO WITH A SOLUTION OF THE
• •

FHIII) CHELATE OK N- C 2 -MYORU X rt f H VL I fcTMYLtNfc OlAMlNt TRIACCTIC ACID IN A CO»SUti SELECTIVE SOLVENT*
TmL HVORuoLN SulFIUL is CUNVIRTLO to sulfur* the CUSSUO IS AbSUROED TO PRUOUCL A PURIFItO GAS
SIRlAM* and Thl TL(III) CHt-LATE IS CUNVLRILU TU THL FL<II) CHI.LATL* iHt PROCESS INCLUDES SuLFUR REMOVAL
ANl» S IMUL TaNEOU*.* RLULNlRaTION OF TML SOLVLNl AND TMt FLIIlll CMELATC.
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Yoon, H. , et al.. University of Delaware
"Analysis of Lurgi Gasification of Two U.S. Coals," Chem. Eng.
Sci

.

, Vol. 34, No. 2, pgs. 231-237, 1979.

Abstract:
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KEY CONTACTS

Environmental and Health

EPA, Industrial Environmental Research Laboratory (lERL), Research
Triangle Park, North Carolina.

Mr. William Rhodes, coordinator of EPA's Environmental Research
Programs on Med/High Btu Gasification; useful because of his
knowledge about ongoing research and results.
( 919 )- 541 - 2851 .

Ms. Gary Kingsbury, A coordinator in EPA's Multimedia Environmental
Goal (MEG) Program; working on Pollution Control Guidance
Documents; useful because of her knov/ledge of the entire
MEG Program and its imol i cations

.

( 919 )- 541 - 5861 .

DOE, Office of Health and Environmental Research

Health Effects Division (Germantown, MD.

)

Dr. Stapleton, coordinator of DOE's Fossil Energy Research programs
on health and the environment, works extensively with other
agencies (NIOSH, EPA, OSHA, etc.); useful because helos
appropriate money for DOE priority energy projects and related
research programs.

Lovelace Center for Health Sciences

Dr. (Ms.) Rogene Henderson, coordinator for major interdisciplinary
programs of health effects from synfuel products/by-products.
( 505 )-842 - 8676 .

Oak Ridge National Laboratories

Dr. J.L. Epler, (Biology Division), manager and coordinator of
health programs (mutagenicity, etc.).
( 615 )- 576 - 0841 .

Dr. Carl W. Gehrs, (Environmental Science Division), manager and
coordinator of toxic substances research.
( 615 )- 576 - 7359 .

DHEH, (NIOSH), Rockville, Maryland.

Mr. Lynne Harris, program manager for NIOSH 's research of gasification
and liquefaction; useful because he is working on pilot plant
monitoring as well as recommended standards.
( 301 )- 443 - 6377 .
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Michael Massey, Environmental Research and Technology, Pittsburgh,

Pennsylvania; integration of environmental orograms for D.O.E.,

particularly SRC-II, H-Coal , Hygas, Slagging Lurgi.

Water Purification Associates, 238 Main Street, Cambridge, Mass. 02142

Ronald F. Probstein

Harris Gold

D.J. Goldstein

David Yung

J.S. Shen

Socio-Economics

U.S. Deoartment of Energy

E.A. Lloyd, synfuels. Fossil Fuel Division.

Robert I. Hanfling, deputy undersecretary in charge of synfuels.

Dr. Atami P. Siku, director of Fossil Fuels Extraction, Resource

Science and Analysis Section.

Office of Management of Budget

W. Bovman Cutter, associate director, out together White House's

synfuel legislation proposal.

Dr. Lloyd Bender, U.S. Department of Agriculture/MSU, Bozeman, MT,

head of Energy Impact Team; COALTOWN model -projections of

employment, nooulation, etc. under various scenarios of coal

development, including synfuels.

John Gilmore, Senior Research Fellov/, Denver Research Institute,

University of Denver; written extensively on socioeconomic

imoacts of energy development in the west; boom-towns.

F. Larry Leistritz, Professor of Economics, NDSU, Fargo, ND, 58105,

has used econometric modeling techniques in several economic

impact assessments of energy nrojects in Worth Dakota.

Suresh Malhotra and Dianne Manachen, Battelle Human Affairs Research

Centers, 4000 WE 41st Street, Seattle, Washington, 9oll8;

have developed a survey of construction workers at nuclear

power plant sites, for the IJSWRC.
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Steve H. Murdock, Associate Professor of rural sociology and
assistant director of the Center for Energy and Mineral
Resources, Texas A and M University, College Station,
Texas; worked with Leistritz at NDSU.

Dean C. Coddington, Managing partner in Denver consulting firm of
Browne, Bortz, and Coddington, 100 S. Madison, Denver, CO,
80201; worked with Gilmore of Denver Research Institute.

Private Sector

Bruce Gilbert, manager of Bechtel Corporation's coal conversion
group; is directly involved in gasification.

R. Keith Dickinson, corporate VP in charge of synfuels for Texas,
Eastern, Houston, Texas.

John B. O'Hara, manager of energy department, Ralph M. Parsons, Co.,
Pasadena, CA; extensive experience in synfuels engineering and
assessments.

David S. Tappan, Jr., vice-chariman and key administrator of Fluor
Corporation, Irvine, CA; a leading engineering firm with
worldwide experience in synfuels (built a plant in South Africa).

Theodore T. Pollaert, manager of synfuels for Lurgi Corp. (NJ), a

subsidiary of West Germany's Lurgi Group, gasification
engineering experts; involved in many feasibility studies,
including plants in North Dakota.

Clark G. Musgrove, Director, environmental science division;
Camp, Dresser, and McKee , Denver, CO; community relations
consultants.
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I. Glossary of Terms

II. Technologies

A. Comparisons - Gasification

1) Near-term Commercial

2) "Promising"

3) Graph--Pressure-Temperature

4) Gas Stream Characteristics

5) Low-Medium Btu Utilization Options

6) Fuel Gas Comparisons

B. Comparisons - Liquefaction

1) Plant Cost

2) Products & Power Requirement

3) Efficiency-Cost Comparison

4) Efficiency-Cost Graph

C. Comparisons - Sulfur Removal Systems

1) Acid Gas Removal

a. Key Features

b. Comparison - Low temperatures

c. Written Comparisons

2) Tail Gas Treatment

a. Key Features

b. General Characteristics

c. Summary of Sulfur Recovery & Control Processes

3) General

a. Sulfur Removal as Discussed in 141

b. Options for Management

c. Summary of Data Gaps
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D. Other Data

1) Particulate and Tar Loading

2) Graph - Particulate Size Distribution for Fixed Bed Gasifiers

3) Hydrogen for Liquefaction

4) Syncrude Characteristics

E. Data on Specific Technologies

1) Conoco Slagging Lurgi (3 tables)

2) Grand Forks Slagging Lurgi

3) Sasol Water Data

III. Air Pollution - Gasification

A. Estimated Composition of l.urgi Feed - Lockhopper Vent Gas

B. Production Rate and Composition of Lurgi Raw Gas for Montana

Subbituminous Coal

C. Composition of Lurgi Tar/Oil Separator

— Depressurization Gas and

— Kosovo Operational Data

D. Characteristics of Acid Gases Produced by the Rutisol Process and

— Emissions of a Lurgi Plant with Alternative Emission Controls ^
— Summary of Estimated Emissions for Air Pollution Control

Options and

-- Features of Options

E. Projected Concentrations of Arsine, Hydrogen Selenide and Mercury

F. Incinerator Flue Gas Composition

G. Yearly Estimated Emissions from WESCO Coal Gasification (Lurgi)

Plant with Pollution Control and

Projected Resource Requirements and Process Residuals of

Gasification Processes and
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— Process Requirements and Pollutants Associated with Syn-

fuel Conversion Technologies and

Summary of Estimated Controlled Emissions for Porposed

Commercial Lurgi SNG Facilities and

— Variability in Predicted PM/SO2 Emissions and Ambient

Impact Data and

-- Stack-by-Stack Analysis of Estimated Emissions Levels and

-- Summary of Gaseous Effluent Streams from Lurgi Coal Gas-

ification and

— Summary of Air Effluent Streams from K-T Coal Gasification

IV. Air Pollution - Liquefaction

A. Estimated Separate and Combined Emissions from Acid Gas Removal

Unit and Fischer-Tropsch Synthesis Unit

B. Estimated Total Emissions from Fischer-Tropsch Sasol Methanol

Plant Using Two Fuel Types

C. Estimated Total Emissions from a Fischer-Tropsch Liquefaction

Plant

D. Estimate Composition of Fuel and Flue Gases from Coal Prepar-

ation Module (H-Coal)

E. Estimated Composition of Typical Fuel and Flue Gases Emitted

from Heaters (H-Coal)

F. Estimated Vent Gas Composition from Solids Separation Unit (H-Coal)

G. Estimated Acid Gas Emissions from H-Coal Before and After Treat-

ment

V. Air Pollution - Atmospheric Dispersion Modeling:

A. WESCO and El Paso Ambient Air Modeling Results - Gasification

B. Summary of Ambient Level Increases - Liquefaction and
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— Suiimary of Emission Control Requirements - Liquefaction ^
— Graphs on SO

2
and Particulates (four figures) -

Liquefaction and

Rough Terrain Model Results - Liquefaction and^

Flat Terrain Model Results - Liquefaction and

— Model Results Using Modified Impacts - Liquefaction

VI. Problem Areas

A. Environmental Concerns and Research Requirements ( In-Si tu)

B. Analysis Summary (Risks, Siting, Permitting)

C. Summary on Biological Effects of Coal Liquids

D. Liquefaction Technology Problems

VII. Miscelaneous

A. New Mexico Standards of Performance for Gasification Plants

B. Priority I Pollutants for Coal Cleaning

C. Institute of Gas Technology Suggestion for 1990 Synfuels Plant

Deployment
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Appendix I

Glossary of Terms

The following glossary has been extracted from ref. 103, by

I. Howard-Smith and G.J. Warner.

Acid Gas Removal : A section of a gas plant where hydrogen sulphide
and carbon dioxide are removed from the gas stream.

Agglomerate : Assemblage of ash particles rigidly joined together, as

by partial fusion (sintering).

Bench Scale Unit : A small-scale laboratory unit for the testing of
process concepts and operating criteria as a first step in the
evaluation of a process.

Btu : Abbreviation for British Thermal Unit (= 1.05506 kJ.)

B.T.X. : Benzene, toluene, xylene; aromatic hydrocarbons ; toluene is

methyl-benzene xylene is dimethyl benzene.

Caking coal : Coal which cakes, or agglomerates, or forms coke, when
heated.

Carbonization : The destructive distillation of coal in the absence of
air accompanied by the formation of char (coke), liquid (tar) and
gaseous products.

Catalyst : A substance which accelerates the rate of a chemical reac-
tion without itself undergoing a permanent chemical change.

Char : The solid residue from the carbonization of coal after the vol-
atile matter of the coal has been driven off by heating.

Claus Process : A process for recovering elemental sulphur from hydro-
gen sulphide gas, utilising a brick-work kiln, at high tempera-
tures with oxygen reacting with the H2 S to yield dry sulphur and
steam.

CO Shift Conversion : See Shift Conversion.

Crude Gas : Gas produced in a gasifier containing a wide range of im-
purities, also known as off--gas.

Demineralization : Removal of mineral matter (ash) from coal by sol-
vent extraction, usually under hydrogen atmosphere.

Devolatilization : The removal of a proportion of the volatile matter
from medium-and high-volatile coals to prevent subsequent caking.

Dissolution : The taking up of a substance by a liquid with the forma-
tion of a homogenous solution.

Distillation : A process of evaporation and re-condensation used for
separating liquids into various fractions according to their boil-
ing points or boiling ranges.



Ebullated Bed : A boiling bed; gas, containing a relatively small pro-

portion of suspended solids, bubbles through a higher density

fluidised phase with the result that the system resembles a boil-

ing liquid.

Entrained Bed: A bed in which solid particles are suspended in^s

moving fluid, and are progressively carried over in the effluent

stream.

Extraction-Hydrogenation: Extraction carried out in the presence of

hydrogen either as a gas or derived by transfer from H-donor sol-

vents.

Filter Cake: The moist residue remaining from the filtration of a

ilurry to produce a clean filtrate.

Fixed Bed: A bed through which gases pass at a velocity low enough so

as not to blow the solid particles from the bed.

Fluidized Bed: A bed through which a fluid is passed with a velocity

high enough for the solid particles to separate and become freely

supported in the fluid.

Flue Gas: Gas issuing from a combustor; either exhausted to atmosphere

or expanded through a gas-turbine.

Fly Ash: A fine ash from the pulverized coal burned in power station

boilers, or entrained ash carried over from a gasifier.

Fuel Gas : Low heating value product generally utilized on-site for

power generation or industrial use.

Gasification: Conversion of solid or liquid hydrocarbon substances to

a gaseous phase in a gasifier.

Gasifier: A vessel in which gasification occurs usually utilizing

fixed bed, fluidized bed or entrained bed units.

Hiqh-BTU Gas: Methane-rich gas product with an H.H.V. between 900-

1,000 BUT/SCF (See Substitute Natural Gas).

Hydrocracking: A thermal process in which petroleum distipates or

coal -derived extracts are broken down into products of lower

boiling range with the addition of hydrogen by a catalytic reac-

ti on

.

Hydroqasification : Gasification that involves the addition of hydro-

gen to the products of primary gasification to optimise formation

of methane.

Hydroqen-Donor Solvent: Solvent such as anthracene oil, tetralin

(tetrahydronaphthalene), decal in, etc. which transfer hydrogen to

coal constituents causing depolymerisation and consequent evolu-

tion of liquid products of lower boiling range which are then

taken up by the solvent.

In-Situ: In its original place, e.g. underground gasification of a

coal seam.

Intermediate BTU Gas: Synthesis gas product with a H.H.V. _ between 250-

500 BUT/SCF consisting mainly of carbon monoxide and hydrogen.



Liquefaction : Conversion of a solid to a liquid; with coal this in-
variably involves hydrogenation to depolymerise the coal mole-
cules to simpler molecules.

Low BTU Gas : Nitrogen-rich gas product with an H.H.V. between 100-
200 BUT/SCF produced in air-blown gasifiers and air injected
"in-si tu" gasification. Also known as "Producer Gas".

Methanation : Process for the production of methane by passing carbon
monoxide - hydrogen mixtures over nickel catalysts; according to
the reaction, C0+3H2-»CH4+H20.

Phenols : A group of aromatic compounds having the hydroxyl group di-
rectly attached to the benzene ring. They give the reactions of
alcohols, forming esters, ethers and thiocompounds ; phenols are
more reactive than the benzene hydrocarbons; derived from coal
tar.

Phenosolvan Process : Process for the dephonol isation of phenolic ef-
fluents from coke-oven, carbonisation, gasification, hydrogen-
ation and synthetic phenol and resin producing plants. The phe-
nolic effluents are treated with an oxygen-containing organic
solvent (Phenisol or Phenosolvan) in multi-stage counter-current
extractors whereby the phenols are absorbed by the solvent. The
extract is separated into crude phenols (phenol cresols, xylen-
ols, higher phenols) and solvent by distillation. Developed by
Lurgi GmbH.

Pilot Plant : Plant of a scale intermediate between laboratory-scale
and large-scale units to evaluate integrated, continuous-operation
parameters in the development of a new process, or to provide en-
gineering design data for a commercial-scale plant.

Pipeline Gas : A methane-rich gas that conforms to certain standards
and having a H.H.V. between 950-1,050 BTU/SCF. Standards in-
clude minimum water content, minimum inert gases, minimum H 2 and
CO content and compressed to 1,000 p.s.i.g.

Process Development Unit (PDU) : Small-scale plant operated to provide
information on the operation of process units, to provide design
data for larger-scale plants; similar to pilot plant.

Pyrolysis : The decomposition of coal by heat. See Carbonization.

Quenching : Cooling by immersion in oil or water bath or spray.

Recti sol Process : A process, developed by Lurgi GmbH, for the puri-
fication of coal-gasification gas based on the capability of cold
methanol to absorb all gas impurities in a single step; gas
naphtha, unsaturated hydrocarbons, sulphur, hydrogen sulphide and
carbon dioxide are removed from the gas stream by the methanol at
temperatures below 0°C.

Reforming Processes : A group of proprietary processes in which low-
grade or low molecular weight hydrocarbons are catalytical ly re-
formed to higher-grade or higher molecular weight materials; also
applies to the endothermic reforming of methane, for the produc-
tion of hydrogen by the reaction of methane and steam in the pres-
ence of nickel catalysts.



S.C. F.

:

Standard cubic foot (abbrev. for); (=o.0283168m^)

.

Shift Conversion : Process for the production of gas with a desired

carbon monoxide content from crude gases derived from coal gasi-

fication; a CO-rich gas is saturated with steam and passed through

a catalytic reactor where the CO reacts with steam to produce hy-

drogen and carbon dioxide, the latter being subsequently removed

in a wash plant. The ratio of hydrogen to carbon monoxide in the

product gas can be changed at will.

Slagging : Operating above the ash-fusion temperature so that the ash

is removed from the gasifier as a molten slag.

Solvent Refined Coal : A coal extract derived by solvent extraction; a

brittle, vitreous solid (M.P. 300°-400OF) containing about 0.1?'.

ash and about 10?^ of the sulphur in the original coal feedstock;

calorific value is about 16,000 Btu/lb. Hay be used as a clean

fuel for power generation by combustion, utilised for the produc-

tion of high-grade metallurgical coke, anode carbon and activated

carbon by coking, or hydrogenated to produce synthetic crude oil.

(abbrev. S.R.C.).

Substitute Natural Gas : A synthetic gas conforming to natural gas

standards, (abbrev. S.N.G.)

Syncrude : Synthetic crude oil; oil, produced by the hydrogenation of

coal or coal extracts, which is similar to petroleum crude.

Synthesis Gas : Gas consisting of mixtures of carbon monoxide and hy-

drogen in proportions that allow for synthesis to higher molecu-

lar weight products, e.g. methane and Fischer Tropsch products.

Tail Gas : A gas issuing from a gas- treatment unit which may be re-

cycled to the process or exhausted.

Tar : The products of distillation or high-or low- temperature carbon-

ization of coal; coal tar consists of hydrocarbon oils (B.T.X. and

higher homologues), phenols, and bases such as pyridine, quinoline

pyrrole and their derivatives; gas tar is tar condensed from coal

gas and provides, by distillation, ammoniacal liquor, benzole,

naphtha and creosote with a residue of pitch which is dehydrated

to produce bitumen.

Town gas : Gas product vn’th an H.H.V. of 600 BTU/SCF and conforming to

certain standards including prescribed water content, inert gases,

H 2 , CO, methane content and'Wobbe number.

Water Gas : Gas produced by the reaction of carbon and steam to pro-

vide carbon monoxide-hydrogen mixtures; similar to synthesis gas.



Appendix II-A-1 COAL GASIFIERS WITH POTENTIAL NEAR-TERM COMMERCIAL APPLICATION IN THE U.S

Caslflat flanc/ldcatlon^
Coal cypaa

tested ?arc. reooval Quonchtn^/cooling
xetd v4b
rcffioval End L'se Statue

Lurgl SASOL
Ealsolburg, S.A.

Bltuainoua Wash cooler Wash cooler, vaatt
heat bollara, trim

Xectlsol Synthesla gat/fuel gaa for
doa^stlc consumption

1 f

V«tlwia-
C^lushA

Cl«n-C«ty Srtek C‘>s

E^oaiUngg PA
Anthraclca Hot cyelono Koaa SCohm Fuel gx» for brick kiln 1

Ketlunal Line Co.
Carey, CH

Bltumlnoua Uot cyclone Nonu None Fuel gaa for Hoc kiln 1

Wood« 1 1-Duckhla

/

C«s Inceir^lc
Cho^utov TubiS Works
Czechoslovakia

Lignite Hoc cyclone/hot
ESP, wash cooler

Wash cooler,
trla coaler

Sona Fuel gc9 for ec wallurgleaX
procaea

1

Kepperi'ToCtek Azot Sanayll T.A.S.
Kueahyap Turkey

Lignite VAIB, wash cooler,
wee cyclone

WHS, bash cooler,
vet Cyclone

Sulflno!/
Rectlaol

Synthesis gss for ammonia
production

1,

WlrVler Azoc Sanayll TaA.S.
KutahvAp Turkey

Llgnlta W!ib, hot cyclone,
wawh cooler

Wits, wash cooler Iron oxiit,
uaear wash,
HaOH wash

fynthesls gas for oaaooia
produc cion

1

Chapaun
(Vtlpuctt)

U.S* Aroy Holstoo
Arsenal
Kingsport • Oi

BiCtxalr.out Hot cyclone Vacar sprat t,
wash cooler

None Fuel gsa for acetic
anhydride process

2

Klley Morgan HSley Pesearch Center
Worcester, HA

Acthrscitae
bituminous

Hot cycloee Rods Mona PDU* • product gaa flared 2

Coalex Tnex ResourceSg Idc.
Lakewood

g CO
All types
except, liquids

Hone Done Chealcal
additive to

coal lead

Fuel gja to holler
(cooerercial unit under
construction)

2

fressurltad
Vellnan-Calusha
(KESC)

EPCA Mcrgsncowii

Eocrgy Xesesreh
Canter, Morgantown,

W

SubbitumiQous,
bituminous

Hot eyclona Nona Hone FDU* - product gts flared 3

>CC/l.urgl Slagging
Caslfler

Westfield Developaect
Centre
Westfield. Scotland

Bltcalnous Wash cooler Wash cooler, VSB lUctlaol PDU* - product gaa flared,
fsed to Bcthanatlon deaon-
etretloo plant

3

CTEXC Slagging
Caslfitr

nU)A Cr&nd Forks
Energy Research Ccoter
Grand Forks ^ Ku

Llgnlta hash cooler Wash cooler, trla
cooler

Nona PDU* - product gaa flared 3

Taxacc Montebello Research
Laboratory
MoncebfcllOa Cr.

Ligpnzce,

bituminous
Water aprayt,
quench tank,
wash cooler

Water apraya,
quench tank,
wash cooler

OKA PDU* - product gaa flared 1

l-<Us Bituminous Coal
Research, Xac.
Hon>er Cicy, P>i

Ligalea,
aubbltuisimrcd
dltuttlr.Qua

Hot cyclone
i,

Jii^h cocl^r
Wash cooler Selevol PDU^ - product gas flerad 3

Foacar VhaeXar/
Stoic

UoiversLty of MIad.
DuioCh,

Su bb 1 1uialnou a Ho: ESP, hot
cyclone

T)OQ< Fuel gas sceau '>otIer 3*

Vellua
Xncfindcacanc

York. PA Blcumlnoue Sot ESP, cyclone 9lcca Stretford Fuel gaa 2

'CoBoerclally significant nw>bera of units currently operating In the
D.S. or la foreign countries.

’CoteMrclally arallabla. or opacatlagt •aar-tons appLleaflco poaolbla.

*OneruMBt or c3*.i.'trijit*J ec Aaarwistratlan tmltot ''.-^nnlo»r l«j •.rreiialna

'incatlon of largest operating plant

'Undar contract

aprocess devalopouiat unit

.( 226 )
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2

COMPARISON OF PROMISING COAL GASIFIERS (226)

7ti4itock UoitettMU

Caitftar
Typ*

Dcvalopaant
Statu*

Cold Ca*
Efficiency (Z)

Ovarall TharaaL
EffletcDcy (Z)*

1

Coal Slta
(Ifl)

Maxlauo
Cool Molatur*
Content (Z)

Coal Caking
rropcrtles

I

Cool Aak
Conteac

VcUoM-Caluika f Couercl*! 75 81 8-51(0.3-2.0) KK tequire*
agitator;
reduce*
throughput

Any

Largl rued-lcd boamerclal 63-75 76 3-38(0.1-1.5) <35 Bequlrtt
•gltfttot;

reduces
throughput

Any

VooJall-tIueUMa/

Cu Integral*

ruad-gad Comere la 1 77 88 6-38(0.25-1.5) 6ny Swelling la*
dex <2.5

m

pun (U Llpu t C«) FlJced*B«d CoMarclal HI n <102(<6.0) n Kcqulre*
agitator;
reduce*
throughput

Any

tUay Horgan flzed-Bed Cc—erclAl
Se«l« De»o.
Uale Teited

72 m 3-51(0.1-2.0) toi Requires
sgUstor;
reduces
throughput

Any

Frctaurlxcd
Wcllaan-Ca luaha
Caalflcr (KUC)

flxad-Bad Beaoa Dole
OperAtloaal

79 m 5OZ<U(5OZ<0.5) Any Requires
egltetor

;

reduces
throughput

Any

CTCkC Slagging
Caalf lar

rU*d*B*d D«m. Unit
Under Con*t<

n n 6-10(0.25-0.79) ior Don-eakUig
coal* only

Uw aoh M
refractory
type a ah

aay rcqulra
flux

(contlnufid)



Appendix II-A-2 (cent.)

COMPARISON OF PROMISING COAL GASIFIERS (226)
- - (continued)

Feadatoek Llaltatloea

Caslfler
Type

DcrtXopacat
StftCMS

Cold Can
Efficiency (X>*

Overall
Efflcli

ThatML
OF (*)

r
Coal llxa
»(1B)

- Maxiaum
Coal Holature
Coateat (X)

Cesl Cski^
PropsTt iso

1

Coal Ash
Contaat

•CC/Urgt
Slagging
Caalfler

rUad-Sed Demo. Dnlt
Operational

n n 13-51(0.5-2.0)
Fine, nay be
Ifkjectod Into
tuyeres

<20 Rstulrss
sgltitor 1

reduces
throughput

Lew aak or
refractory
type eeh
may re^uira
flux

rw/stoic
We 1 Iman- lacaadeec

.

Fixed -ted Demo. UolC
Under Const.

RE HE HR Xny Noo-csklAg
cosls onlj

RE

HUUer Flu Id lxed-
Icd

Coimerclal 5J-71 69 <9.5(<0.*) <30 SwslUog
index <4,0

Any

Koppars-Tettak Eotraloed*
led

Coanerclal 65-75 68 7(»<0.1(70X<0.(M) 2-8 All coala MOX re-
factory
type asb
may roqulra

flax

1-Cas Entrained*
Bed

Demo. Unit
Operstioosl

69 65 70«0.1(70T<8.04) Any All cosls Eafractary
typa ash
may repairs
flax

Texaco Entrained-
Bed

Demo. Unit
Under Const#

HE BE <0.1(<0.06) Any All coals HI

Coalax Entrained*
ted

Cooaerclsl Unit
Under Const.

RE 88-93 <0.07(<0.003) Any AU coals Any

»« Rot reported

A
Cold gee efficiency (froduct g«» energy outputi

ICoel energy InpotJ
*

^Oeerell tbormal efflcleocy •> iTotel eaerKT outent (prodnet «»e * Vr-nroduc* -
'f*

_
(Tot<a energy Input (cmI etM alectrlcityi ]

*

^ orerell thermal efficiency of a gsalflar Bay mary froa the reogea glren dayendlni«p« tha afclllty of the lategrated ay»t«j to uoe the aaergy aentalaad la by>erod«et hydro-
earhena and veate steam.

i o
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Appendix II-A-3

CYCLONE-
BURNER*

I

I

I

I
L

^KOPPERS-
nOTZFK

I combustion

I
/ENGINEERIN';

jf ^ BAnELLE

^
® UNION CARBIDE

• TEXACO

- FOSTER

-

® WHFELER *BI-GAS

o 1 HINKLER 9 U-GAS

PRESSURE. 1 P a
FLUID-BED, 1

1

*
^ •UCSTINGHOUSE

BOILERS 1

1
ACCEPTOR

\c0NS0L
1

1

1
WELLMAN

-

l-GALUSHA

I®
(Kelloog)

(Low-sulfur
boiler fuel

)

T03C0/|
• •

LURGl COALCON

'^\4garrett (BuMines, GE)

• HYGAS

_ SYNTHANE
•(free-fall)

GRATE* I fCOEO
BURNERS *1- (COCAS)

COKEj^®
OVEN

! I

INCREASING PRESSURE,

OXIDIZING ENVIRONMEN1

il r

NFITRAL
INCREASING PRESSURE.

REDUCING ENVIRONMENT

HIGH
EFFECTIVE
RRESSL'RE

SRC
CRF
H-COAL
SYNTHOIL
ETC.

Comparison of fuel conversion processes (109)

c



Appendix II-A-4

O
OPERATING AND RAW PRODUCT GAS STREAM CHARACTERISTICS

^ (213)
^ I i cul jl

u

Co«l Tamptrjlurt Prvs^uro Loading **«r 1 1 cwl «tc T,>r lojdlriM T«r
C<tlft«r Typ* Co'^ipos 1 1 lf>n q/fiinJ Co>n|>os 1 1 Ion

1^1 !i«d l<d
~ ——— '

"

Wc I Impn «nt^r«cltc <>)0'920 O.IO l0-5»0

C«lu«h«(2,3) bitu'ninoui
^

COk«

LurgI
(2.).<t.5)

"vericty
of co«l«"

170-590 2.07-1.21 0. 5-^-0 C-75'90'/
•ih-IO-25'

lor- 1

3

tar oil

79

ter S-

0.77^
ter oil

S-0.29'

Uuod« 1

1

Ouckh«'Ti( 2 . 3)

lignite

b I tunii nou$

120-650 0. n oil C ter

10.3

Vf Iputtt
Chopmpn(7.3)

«li types 5'i0-650 0.10

P.i Icy

HorQ4n(2)
enchreci te

b I t urr 1 nous
cok 1 ng bit
b 1 turn! nous

5 70 - 6 2 0 0.10 2-6 ter 10-20

ter oi

1

10-20

«r.Rc(j.3.«i.

5.6)

el 1 types i.>k)-650 o.in-2 10 0.5-60 C-75-eo7
ash-IO-25>

10 r-92.

1

M-7.6
n+o-a a

lignite ^5- 370
lignite Cbe r

bit. c^)e r

0 65-2 96 ter-IO
tar oi 1 -25

Muid 8ed
1 severel

coel types
590-730 0.10 C-30>

esh-70>.

None

Synihpne

5)

ell types 760 6.90 6.8-12 C-807
a«h-20>

2 .
'1 - 1 7

CO} Acceptor

0.6.5)
lignite
s ub -b i t .

815 1 .03-2.06 26 C-«2
esb-89/ None

( 3 .**) el 1 coels 1 100 6.90-10.3 120 c-557
jkh-607
02-5'

No'H'

CoCoi (}) ell types 970 0.71-0.61

Hydrenc (3) ell types 5I1O-915 6.90 6.1

Union C*r-
bldc (3)

870-990 0.69 0. 1-1.2 None

Wi'V 1 i nghoust'

O)
"verlety
of coels”

0.90-1 .39 e Nonj'

U-Cak (3) non-cek 1 ng

.

ceking rcg.

pro t rceCmt

.

9I.0-I063 0.36-2.i<i None

(3) - •*1.62 None

Ignl fluid (S) S9O-7I5 0. 10-0.50 86

Cm rj 1 ned Bed
Koppert Totick

(2.3.-0
el 1 types IkSO 0. 10 30-60 C-IO^

esh-90>
None

• -Ca» (2.)') lignite

Sub-bl C

.

b 1 1 uml n

.

765-1180 1 .62-10 3 210 cber-96-*97
esh-l2-l07
volet 1 lr> -

2-l>

None

T* kjco(2,3) lignite 700-260 2.10-8.27 •

None

Co«)^ui c I on
Cn'fj r>«tf 1 nq( 3)

oil typo 970 0.10

• ' W (5) el 1 types 990 0 , 10-2
.
10 N«»n»'

CoaItk (7) jl 1 types 975-9'.0 0 10

Icr
W»63eler (2.))

non - c eS i mj unp< r > » /lyc

1 ISO

2 SI Hone

l&wf f s ( JOf
» W0-iS‘*0
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Appendix II-A-5

LOW/MEDIIJM-BTU GASIFICATION SYSTEM
PRODUCT GAS UTILIZATION OPTIONS (226)

eyp«

Castfler name

flxtd-Bed (Dry Ash )

Uallraan-CaXuaha

Lurgi

Slgnlflcanc operating
characteristics

Atmospheric: air or oxygen blown

fressurlzed; air or oxygen blown

Woods 1 1 -Duckham/
Cas Integral

e

Chapman (Wllputte)

Klley Morgan

Pressurized
Wellman-Galusha (MERC)

Poster Whceler/Stolc

Atmospheric; air or oxygon blown

Atmospheric; air or oxygen blown

Atmospheric; air or oxygen blown

Pressurized; air or oxygen blown

Atmospheric; air blown only

Dtlllzetlon option
for which each gasifier

la best suited

Oa-slce combustion

Off-slte combustion;
eomblnad cycle

On>sltc combustion

Chn-slte combustion

On-slte combustion

Off-slte combustion;
confined cycle

Oa-slce combustion

Ptxcd-Bed (Slagging Ash )

CFERC Slagging Gasifier Pressurized; oxygen blown only

BGC/Lurgl Slagging Pressurized; oxygon blown only

Caalfler

Off-alte combustion;
combined cycle

Off-slte combustion;
combined cycle

Pluldlzcd-Bed (Dry Ash )

Winkler Atmospheric; air or oxygen blown On-eiCc combustion

Synthesls/reductant gas

Synthesls/reductanc gas,
combined cycle

Off-slta coc^uatlon:
combined cycle

On-slte combustion

Bases for selecting best utilization technology:

1) Atmospheric gasifiers are limited to on-slte combustion applications.

2) Pressurized, oxygon-blown gasifiers arc best suited to off-slte combustion applications.

3) Pressurized gasifiers, both air- and oxygen-blown, are suitable for combined-cycle

applications

.

A) Product gases which are high in CO and H content, and low In CH and hydrocarbon

content are suitable for use as synthesls/reductant gases.

Bwtralncd-Bed (Slagging Aah )

Koppere-Totzek

Texaco Gasifier

Bl-(Us

Coalcx

Atmospheric; oxygen blown only;
high CO, low CH, in product gas

Pressurized; air or oxygen blown:
high CO, low CH, In product gas

Presaurlied; air or oxygen blown;
high CH, in product gas

Atmospheric; air-blown; solid
additive for sulfur removal

c



Appendix II-A-6

Fuel Gas Comparisons (050)

IHDUSTRIAL FUEL FROn COAL CONVERSION --

aEAN
LON BTU

CLEAN

MED BTU SNG

LOCATION ON-SITE NEAR NINE-MOUTH

HEATING VALUE (BTU/SCf) 150 300 LOOO

FLAfiE TE/1PERATURE CF) 3^000 3.500 3.500

aUE GAS VOLUIE (HCF/NIL BTU) 13.9 10.7 11.6

SOj EMISSION AT USER (LB/MIL BTU) 0.3 0.3 .000

FIGURE 2

typical IF6 GASIFIERS (EASTERN COAL) - - - -

FIXED-BO) ENTRAINED-FLOH

H-G. ETC. LURGl X-T TEXACO

SIZE (Billion Btu/Day) 2 10+ 6+ 1£K

PRESSURE (PSIG) ATMOS 300+ ATMOS 300*

COfYIERCIALIZATION -

LOW BTU (AIR) YES YES YES YES

MED BTU (OXYGEN) 7 YES YES YES

CRITICAL ISSUES FINES FINES?
JSnv?Ksion7

SCALE-UP

HED-BTU



Appendix' II-B-1 - plant capital (120)

Major On-Site Plant Cost in Millions of 1978 $

PROCESS

Category

F-T M H-Syn H-FO EDS SRC-I SRC-II

Coal preparation 63 63 84 84 63 63 63

or gasification 228 228 158 138 190 152 253

O
2
plant 117 175 87 67 - 84 129

(TA» (11 ,070) (21,000) (7,200) (5,400) - (6,800) (13,000)

Gas shift - 40 35 30 - - -

Acid gas &

Sulfur plants 57 57 57 57 60 60 60

Reactor section 55 106 210 140 180 160 195

Conversion 100 75 - - - -

* Gas plant 25 10 25 30 - 177 30

Flexicoker - - - - 160 - “

Pollution systems 40 40 40 , 40 44 44 44

Solvent Hydro, or

catalyst prep. 3 — — 82

688 794 696 586 779 740 774

*M includes HE Alkylation; EDS solvent system in Flexicoker; SRC includes filtration



Prcx:ess

F-T

M-Gasoline

H-Syn

H-FO

EDS

SRC - I

SRC - II

Appendix II-B-2

Prcxiucts & Pcx-.Br Requireinent

Products in BPSD

19,600 gasoline

20.300 LPG

1,300 No. 2 fuel oil

2,100 No. 6 fuel oil

47,800 Premium gasoline

5,700 LPG

24.700 Naphtha

36.400 Syncrude

15.500 Naphtha

51.300 No. 6 fuel oil

27.500 Naphtha

10.700 LPG

37,200 No. 6 fuel oil

13,000 Naphtha

64.400 Solid (equivalent)

13,000 Naphtha

6,400 No. 2 fuel oil

52,900 No. 6 fuel oil

( 120 )

Electric Pcxser

in MW

40

0

(-81.6)

(-4)

135

0

0

BPSD - Barrels per stream day (SRC-I equivalent based on 6.2 million Btu/BBL)

MW = Megawatts (negative value indicates export)



Appendix I I-B-3 PROCESS comparison (120)

Liquid Prociucts Cost Index

Process Efficiency 1978 1970

F-T 32 20.5 26.0

M-Gasoline 44 14.0 14.5

H-Syn 56 12.6 14.7

H-EX) 66 12.9 18.4

EDS 65 13.6 18.5

SRC - I* 70 13.6 20.1

* *
SRC - II 77 13.7 20.4

* SRC - I solid treated as a liquid for this purpose.

** SRC Product data is less proven them most of the others shoATi.
Efficiency value shcxm may be high and cost index low.



Appendix II-B-4

9

Investment a naif'st modified

Thermal Rfficiency

'Base' Investment

(050)

900

800

H ”

700

Investment
T^7 kw Output

)

X 16

^15

600

500

450

400

350

300

All

^^10

T 8

Q5

r 6

V 9

to 4

V7

» 3

250
9 1

220
Modified Thermal F.fficiencv

40 45 50 55 60

e 2
1 -...4

65 70 75 80

KEY

1. SRC (Gulf)

2. SRC (CW)
3. SRC (Parsons)
4 . H-Coal
5. EDS
6. Methanol/Texaco Gasifier
7. Methanol/Slagging Lurgi Gasifier

8. Methanol/FW Gasifier

9.

Methanol (Badger)
10. Methanol (Du Pont)
11. Fischer-Tropsch/BiCas Gasifier
12. Fischer-Tropsch/Slagging Lurgi
13. Fischer-Tropsth/Lurgi (sub-bit. coal)
14. Mobil 'M'/Texaco Gasifier
15. Mobil 'M' + SNC/Lurgi (sub-bit. coal)
16. Mobil 'M' (no SNC)/Lurgi (sub-bit. coal)



Appendix II-C-1 - KEY FEATURES OF SOLVENT PROCESSES FOR ACID GAS REMOVAL (223)

...

Ujferjling f’lrssi.re!

(acid .as jiartial
|

Aelect

_ *

Cji;{-oncnt hiitribytior
*

—
y

Solvent losses
yity Higher rVt r (Pc?lac;»tnt Uin;., ,

Swlvtnt/Rea inr* »rrss.*rC/ 1 I'jS/fO; C.0;^/HC r.n C'? ASH »iC5< Organ U'S *ieei‘rw*-<‘n*.l Bn*. »

P-iTSICAl S0LVCNT2
Mo'ierate.Mow

HtcK.ol Metnanol H 1 gh 1
r.a>.d orar a.i- • ,h A«V tU • .0 li.e.d A.C.t.d Hi.jh

!

Seleio) Jtnf'Lhyl i*th»’r nt

pclyetrylonc fjiycol ,

H i g*i

1

:'cdcrale . a .t a .h a *c |d . r ,<1 a .c .d a.f/.c .<) L<w
1

'

Purisol N-ncU-yl

2-P/rro) idoiir

Hign
j

Goo-J ;V:dcrate

^

a.b a .b .1 .d a .d a .c (d .i.b.C-d

:

Lc.
1

liw
Fluor solvent Prepylrne

cart;ci»4i ir

Hi.jh
1

1

:Vdi*rate lie'll: • -1 1

1

a.b 4 ..1 a .il .1 ,d •i.e.d a.h.d d

1

Low
Istasolvar. Tri-r.-bulyl

pno:cnatc

High Moderate Modcra te a.b a.b a ,d a .d a ,c.d a .b.d d Low t

CHlt«;CAi SClVgNTS

Anine Solvents
1

HonoY'.i.*.:'0)ji"i’C (t'FA) Low I'nnr Good e 0 a.n.d a ,d a ,d d.C i iHgh
1
Very hi )h

tlOCA Methyl-dict'ianol-

amine

Low Moderate Good A ,b a.b a.b.d a.d e a ,d ,._l
1

Mwocrate

i

High

High

Very nigh
•“CA OHthanola*' ire Lew P.ncr Good a .b a.b a.b.d a.d e a .d

AOIP 0iis3proranol.i"im Low Poor Good a ,b a ,b a.b.d a.d e a.d Kc.ieroie High

Fluor Cconanine O’glycolamne (OGA) Low Poor Good a.b a ,b a .b.d a.d c a .d , LC

AHazid Dirvjth/1 or diethyl Low Moderate Good f.9 f.o d.9 a.d e a.d d,g
i

'=* Mijh

jlyclrc .

CarLonaU Solvents

ecnfield Potassium cori.orate

and dfcthano'ar.ine

.

Moderate *'oderatc Eicellent f.g f .9 f.9 a .d f.a.d 0 9

1

j

Low ‘'©derate

Moderate
Catacarb Potassium carbonate

and amine borates

Moderate fioderate Excellent f.9

1

f.9 f.9 a.d f.a.d 9 9 t Low
‘

m:ieo solvents 1

1

1 ^ a .b.d

(

,

low Moderate

Sulfinol C/cl ctetramethyl ere Moderate Poor Moderate a .b a .b a .d

Anisol

! sulfnne and diisopro-

panolarinc

•Ethanol and *ro''0 - or Moderate Poor Moderate a.b a ,b a ,d a.d a,d a.b.d d.g :
High Modera to

d»cti)aro1a''iine

1

RfCOr PRCHSSES 1

MoJet ate
6la"mrco- Potassium carbc'i.itc Hud''ratG iiood Uce) lent f.o f.'j f.3 a ,d f.a.d 9 a j

Low

and arscnatc/arsrniti
i

Moderate
Stretford Alkaline metavanadau

and anthraquirore di

Moderate Good
*

1

Excellent 9 9 9 9 e 5 9
1

Low

Sulfonic acid
1

' _ __ 1 . .

.
— - - - - . .

• — — ***

* wtlh sr.ld nAS 'Aft'*" .I'trr* i. iii f C'l;* ^n.l JtS r*- 'v>!

S) wt*N (Oy '.rr-ir-''*’ Cf>y M.'S niovit

c) with ll;S sl'rj.. .'.ftrr ',pjor>lr ro-> .n>l lyS

<J wHI. A<|uO(/«i'. or or.j.intt M.iul.l In (m- 1nfnjr.il wlh pn»«'n.i

e) dcfjridrs Milvrni,
f) Itydrolyjf*',

g) rot^AlfiS with Irr^lcJ

*0r'W“ftds on add 0*^ partial pressure,

• Hr. »10 pn« residua) H .S in ircUrd gas

'.elrdi/t design, and residual sulfur all.^wcd. riling is tor mdrr.ito

• Hr. .10 pn« residua) H .S in ircUrd gas.

<s.uctwuy gooo. ..ut M9« CO^ 1c«rs .o.orpllon r.t. o.,.', Ur,- s,slc»^. for efriclcnl M,. ro™,..l.

la ni :h r^’C-surf i.’ai »f.n



Appendix II-C-1 COMPARISON OF LOW TEMPERATURE
ACID GAS REMOVAL PROCESSES (226)

Chealol Solvent Frec»i««»
MEA KCEA DEA DIPA DCA Btnfleld

Control Effect

• ,$ W.9+I 99.9+1 99.9+X 99.9+1 99.9+X 99.9+X
• COj »»* 99+X 95+X DKA 99+X 99.9+X
• OOS/CS] t DMA 90-99X DNA D 75-9 9X
• »-SH D DHA DNA DKA D «8-92X
• «CH DHA MA DNA DKA D 99+X
• Wj DHA DKA DKA DNA DNA DNA

CapaMc of B«lng SHA P«« DKA Tea DNA Taa
Operated Selec->

Xlv«l7 (to remove
mlthouC 00]

Operating te^ulreoencs

* Steam / / / / / /
• EXcctrlclty / / / /
* Cooling Veter / / /
tnel Cam

• Gbcttlcala

DlecVarge Streams
Requiring furtUar
Control

* Cascoua / / /
* Aiiuoou* / HK RK /
• Salld a n NR n NK KX

(y-Pnducia

ProcoM Llaltatlona

nt

Organic
ulfur
coapounda
dagrada
•olvent

n

CorroaloD
problens
greater
Chan MEA

NR

Corrosion
problems
grsacer
than KEA

n NX

Organic
aulfwr
eoapotmdn
degrade
aolvcnt

NX

(coatlaiMd)
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Appendix II-C-1 COMPARISON OF LOW TEMPERATURE
ACID GAS REMOVAL PROCESSES

Physical solvent processee CoahlnAClofi

tactlaol Selexol Purlaol Estaaolvan Fiuor lolveat Sulfiool Amisol

Control Effectlvanesa

• HiS 99.9fX 99.9+X 99.9+X 99.9+1 99.9+X ».9n

• C0| W.9>X 99.9+X 99.9+t 99.9+X 99.9+1 99+1 **+x

• COS/CSi 99.9+X 99.9+X 99+1 9»+X DNA 90+Z 99+t

• K-SII 99.9+X 99.9+1 DMA 97+X DNA 9D« DM
• ECN DMA DMA DMA DMA DNA 8MA DBA

‘ Bill DMA DMA DMA DNA DNA DIU WA

Ctpablt of SeLng
OperACtU Seltc-

lively (ro remove

RjS without COj

yas yaa y«» yas yes yma WA

Operating Rrqulremonts

• Steea / / / / / J

• Bleetrlelty / / /

• Cooling Wotar / / J J

• Fuel Cee / / /

• Chemicals /

Diecherge Screeme
tcqulrlng Further

Control

* Ceecous / /

• Aqueous / HR / NR NR HR m
• Solid MR MR MR NR NR KR »R

Byproducts Kephthe HR HR NR NR HR w

Frocess Limitations Low tamp. latalmr Ratalns Retains Rctslna Solvent Is

raqulrad haawy htsvy hy- hcevy hydro- hcflvy hy- expensive

to Halt hydro- droesrbons

,

cerbone

»

droesrboos

»

solwant carbonm. high high high

losaas; high preeeure pressure pressure

ratalns
haavy hy~
drocacbona
high

preeeure

• none reported
vMA - djta not evalleblc
D - eolvenC degrades foralng nonrcgenereble compounds
J - Indtcatos prcscnco o( a utility requirement or dlachargo stream

c



Appendix II-C-1

Written Comparisons - Acid Gas Removal (223)

» Physical solvents are likely candidates for hicjh pressure selective
acid sasrenoval. Processes such as Rectisol and Selexol offer high
selectiv'ity tov/ard H2 S and would be economical for high pressure
operation. P.esidual sulfur and CG2 levels obtained are consistent
with meohanation catalyst protection recjuirements (i.e., only s.mall
sulfur guard beds would be required). Also, water vapor and organics
which can deactivate either the sulfur guard or the methanation
catalyst are largely removed.

Asnine based processes are not likely to be commarcially employed
for bulk acid gas removal in SNG production. MEA and UcP^ suffer
both excessive degradation end vaporization losses. Even t!ie more
stable and less volatile solvents (e.g., DIPA, DGA) are uneconomical
at high pressures and are not selective enough toward H2 S. The use
of such processes would result in an acid gas stream containing as
low as 0.3d H2 S and the remainder CO2 . This presents a major pro-
blem for subsequent sulfur recovsry/removal . One amine solvent
ADI?) has been proposed for use in a commercial ShG facility for 1'

purpose 0 : recovery of hydrocarbons and. concentration' of H 2 S from
the concentrated acid gas stream from a physical solvent proces:
(Rectisol ) (.9, 3/).

tn

0 Carbonat
select:’/

Carbonat
systems
ineffact
rated ’.;i

treated
nr,ether, at

e systems may have application for both selective and nen-
e acid gas' removal from product gases at moderate pressures,
e syste.ms can be more economical than physical solvent
Tor moderate pressure applications. Carbonate systems are
iye in removing organics and produce a gas which is satj-
tr, moisture. The high moisture and organics content of
gases may necessitate additional treatment prior to

Nixed ^solvents (Sulfir.ol and Amisol) are not likely to be employfiC;
in Sfi'j application, due to their relatively low HpS remeval effici-
ency (e.g., compared to the carbonate system), lack of selectivity
and high solvent costs.

Redoxsystems which would be suitable for "tail" gas treatment are
not likely to be employed for acid gas removal from product gas in
hicii Pcj cas'i n^cation. Capital and operating costs for Redox system:
would be significantly higher than for a.i.iine, physical solvent, ard
carbonate systems handling the same volume of gas. This is despite
the fact -chat separate recovery of sulfur is not required with Redox
systems. Other disadvantages of tlie Redox system include excessive
solution degradation when treating gases containing HC.T (e.g., in
the case of^the Strotford process), inability to remove trace sulfur

I

—

compounds (COS, CS
2 , mercaptans) and organics (in th

ford and Oiar.-:;arco--Vetrocn'w: procosors) , and tiio u:w' ... .

solvviits (e.g., use of arsenic in tfie G i.’immarco-A’otrocnke prcces:
soivent). la should be enif.diasi red , liowev'C-r, that prcrcssts such as
Stretford may find applications to the concentrate;,' acid ga.s stream
generated by other acid gas i,'L'i,toval sys'i;c-i,is (b’ee CliapUr 3.0).
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Appendix II-C-2

KEY FEATURES OF SULFUR RECOVERY TAIL GAS TREATMENT PROCESSES (233)

Tall Gas

Removal
Process Principle

Feed Stream
Requirements/
Restrictions

Sorbents/
Sol vents Product

Utility
Requirements

COS and CS2

Removal Efficiency
Effect of C02
In Feed Gas

Chlyoda
Thoroughbred

101

Thermal oxidation

of sulfur com-

pounds to SO7,

.followed by liquid

Incinerated Claus tall

gas; no specific

requirement on H,S:S0.
ratio

2t (by wt.)

sulfuric acid

solution

Gypsum
(CaSOa-HeO)

5 to 20t
moisture
content

Very high Largely oxidized

by Incineration,

not absorbed by

solution

95% S02 or less

than 300 ppmv

No effect

Beavon Catalytic reduction

of sulfur compounds'

to H2S, followed

by Stretford
process

Sulfur recovery pro-

cess tall gas Is

heated upstream of

catalytic reactor; no

specific H2S;S02

ratio required

Stretford
process
solution

Elemental
sulfur

Low Catalytically
converted to

H2S

99.81 removal

for Claus tall

gas containing

4t equivalent
II2S

Reduces conversion
efficiency by

catalyst; decreases
H2S absorption by

Stretford solution

CleanAIr Catalytic reduction

of sulfur com-

pounds to H7S,

followed by a con-

tinuation of the

Claus reaction and

Stretford process

H2$:S02 ratio can

vary up to 8: 1 wi th-

out affecting effi-

ciency; designed

specifically for

Claus tail gas

Unknown aque-

ous solution
and Stretford

process
solution

Elemental
sulfur

Very low Catalytically
converted to

H2S

Plant effluent
normally guar-
anteed to con-

tain less than

250 to 300 ppm

SO2 equivalent

Reduces conversion
efficiency of
catalyst; decreases

H2S absorption by

Stretford solution

IFP-1 Liquid phase con-

tinuation of Claus

reaction at a low

temperature

H2S:S02 ratio main-

tained in the range

of 2.0 to 2.4

Polyalkallne
glycol

Elemental
liquid
sulfur

Very low Not removed In

catalytic reactor

Capable of re-

ducing Sulfur
species In Claus
tall gas to 20U0

ppm as SO2

No effect

IFP-2
Incineration of

tail gas fol loved

by amonia scrub-

bing. Solution is

evaporated to pro-

duce a concentra-

ted SOj stream
which IS returned

H2S:S02 ratio main-

tained in the range

of 2.0 to 2.4

Aqueous
airmonla solu-

tion

Elemental

liquid
sulfur

High Oxidized by In-

cineration, not

removed In cata-

lytic reactor

Capable of re-

ducing Sulfur

species In Claus

tall gas to less

than 500 ppm

.

No effect

(CONTINUED)



Appendix II-C-2 (cont.) -

Tall Gas
Resoval

Process Process Principle

Feed Stream
Requiresssats/

Restrictions
Sorfcents/

Solvents Product
Utility

Requlrencnts
COS and CS-

Renoval
^

Efficiency
Effect of CO,

If! Feed Gas‘

Sul freen Solid phase con-
tinuation of Claus
reaction at a low
temperature

Optimun performance
requires H2S:S02
ratio of 2:1

None; sulfur
vapor conden-
sation process
utl 1 1 zed

Elemental
liquid
sulfur

Very low Not appreciably
removed

Capable of re-
moving 00 to
351 of sulfur

, in the tail gas

No effect

Shell

Copper
Oxide

Thermal oxidation
of sulfur com-
pounds to SO2 ,

followed b> adsorp-
tion by CuO; a con-

centrated S02
stream is produced
by desorption with
a reducing gas (H2 )

Incinerated Claus
tail gas ; no specific
requirement on H 2S:

SO2 ratio

Copper oxide Concentrated
SOj stream

No data
available

Oxidized by
incine ration

905 SO^ removal 7

Wei Iman-

Lord
Thermal oxidation
of Sulfur com-

pounds to SO2 ,

followed by liquid
absorption; concen-

trated SOi is pro-

duced and recycled

to Claus plant

Incinerated Claus
tail gas; process can
handle SOp concentra-
tions well over
10.000 ppm

Concentrated
sodium
sulfite, bi-
sulfite
solution

Concentrated
SO

2
stream

(up to 90t

SO2 content)

High Oxidized by

Incineration,
not removed
by process

Can remove In

excess of 951
of SOn

No effect

SCOT Sulfur species are
catalytical ly re-

duced to H2S; H^S
is scrubbed in a

regencrable amine
system

Applicable to Claus
tail gas

AUanol amine
solution

Concentrated
II
2 S stream

Moderate Catalytlcally
reduced to

H2S

Can remove 971
of sulfur
species

Reduces conversion
efficiency by
catalyst; high CO

2
levels reduce
efficiency of

aUanolamine
system
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Appendix II-C-2

GENER.AL CHARACTERISTICS CF SULFUR RECOVERY PROCESSES (223)

Process
Principle

Control CfCiciencics (I)

By-Product Effect of to?

Ccmerci.^
Applications

Process 4ppl Icabi *1 i ty hjS
1

Cl)b/CS2
1

R-SH HCr; .IH3 HC

decs Catalytic
oxidation
of H^S to

elcircntal

sulfur

Stra'qht-throuih
system uti 1 i zed

for higher HjS

ccncentrations

.

Split-stream
system util ized

for 112$ concentra-

tions of ICt-lSt.
Sulfur-burning
mede used for II2S

levels down to jt.

SO - 95 !

1

90 95 Partial ly
oxidized

Partially
|

oxidized
90 Elemental

1 i i

sul fur

Can adversely
affect sulfur

removal ability

and therefore

Increase plant

size, if CO2

exceeds 30t and

NH3 exceeds SOO
ppr.v, catalyst
plugging pro-

bla-s m.ay occur.

Uidely cmolcyrd in

petroleum ref'.nery,

natural Oji, fr.d

by-prod ict coke
industrv.3-; mjwn
application tc coal
gasificatiun in

South Africa.

Stretford Liquid phase
oxidation of
H2S to cle-
mcr.tal sul-

fur in an

alkaline
solution of

metavanadate
ard anthra-

quinone di-

sulfonic acid

(A 2A) salts.

Present applica-

tions are gen-

erally fer It

sulfur or less.

99.9 or

greater
0 0 -100

(converted
to 5 CM- In

StretCerd
solution)

0 0 Elemental

sulfur

High CO2 cencen-
tratiens will

decrease absorp-
tion efficiency

by loerlng solu-

tion al kal ini ty.

Increasing aosorb-

cr toner height
and base addition

arc required.

Primarily natural
gas service, a few
epplicaticrs to pe-
troleum refi-ing and
by-pr.-duct coke in-

dust-ies A unit
has been ccrstructed

at tl.e Lurgl gisifi-
catlon facility al
Sasol , So. Africa.

G1a.:r»rco-

Vetrocote
(G-V)

liquid phase
oxidation of
HjS to ele-
mental sul-
fur in po-
tassiin car-

bo.iatc and

arsenate/
arsenic
alkaline
solution. A
concentrated
CO2 stream
wl th very
low con-
trntratlon
is pro.t'jred.

Maxiruir of l.Si
H2$ in feed
stream.

99.99 Partially
removed

Partially
removed

? 0 0 Elemental
sul fur

which may
require

arsenic
removal

Little or no effect.
Process can bs de-

signed to selective-

ly remove H2S with

low CC2 absorption.

1

Primarily ratural
gas service; a few
jppUcatiors for

hydrogen p.ri'l'-.a-

tlon in petroleua:
lof'nir.g and
ammonia prcdueticn.



Appendix II-C-2

(226)
SUMMARY OF SULFUR RECOVERY AND CONTROL PROCESSES

•
B'wifur rscovary srocras Tall ftss cisssue pTocsssse

Clsus Stretford B«/lvoo SCOT VcllBStx-Lord

^•vclopMnc Status Comnrclal CoBerclal CoaaMrclal CoBMrclsI ConcrclAl

G>otrol EffactlvujMM

• HiS 90-95X 99.9eX 99.9« 99.8+X 99.
• COS/CSa »« - 98+X 9*+X 99+X
• «-SB «3Z - DIU OKA 9»e|
• HCH

; mu D D DIU mu
• HH. mu - mu OKA mu
* Hydrocarbona 90S - -

Operating XaqulraaooCm

* Staao / /
• Electricity

* Coollnji Ustsr

« Fiwl Cm /
’ Chaalcala /

(iocludlng
cstslysc)

* Froceas Water /

Discharge Straaao
Ra<)ulring Furths
Cootrol

'* Caseous / /»

* Aqueous

* MU /

ro^ucis

• Sulfur / /
• Other

Stcaa

Applicability To
Coal Caalflcatloa

• frovcA

* Technically
Faaalblia

Ftoceaa Lleltatlona High hydro-
carbon feed
can raault
In forMtlon
e( organic
aulfur co*-
pounde

Doca not
reeove
organic
sulfur
coiq>oundo

•X* organic sulfur caepsioido aro praaont In faad otraaa
® * Tolacnt Aagradas forming noorogaoarabXo compounda

- Hats not avallabla

- Indlcatas prasanca of an operating ragulraoant, dlscharga atraao,
by-product, or applicability charactarlatlc



Appendix II-C-3

Processes of H
2
S Removal

(141)

Category Process

Low-temperature chemical absorption DEA

using amines DIPA
MDEA

Lew-temperature chemical absorption Alkazid "DIK"

using alkali salts Benfleld
Catacarb

Low-temperature physical solvent Rectisol

absorption Selexol

Low-temperature mixed chemical/ Sulf inol

physical absorption

Low-temperature absorption- Stretford

oxidation system Takahax

High-temperature HaS removal Battelle Molten Salt

Conoco Dolomite

MERC iron oxlde/fly ash

Low-temperature solid sorption Molecular sieve

Category Process

Amine MDEA

Alkali salt Benfleld

Physical solvent Selexol

Mixed solvents Sulfinol

Absorption/oxidation Stretford

High- temperature MERC iron oxide

Low-temperature Molecular sieve

solid sorption



Appendix II-C-3

•.I*. Ir '.1 ,

' m.ci;ntivt I A

OPTIONS FOR Ti'k MANAGLIU'.NT Or SUiJTfP.-RFARIf.'G WASTE GASES IN TNIEGRArEO FACILITII

(233)-

•* I. ( KllJ*. oviM y

I?. Claus s‘iHur rcrovcry ai»d 2.

tall »;uS ifCucrution
3 . Ouus Mil fur r-'LOVt?ry *111*1 tail 3 .

gas t^cdUmT

•‘f ilMt'ly u»*.i( * U' iHTUtise of lil*jli coniontr.it ion of toUl sulfur
ill the tjil 'jiis; only appMcablti to streams (.ontaining more than 15-
probably on.iLcrpUbl r because of h»<jh levels of SO^ in the tail gas; only
apol iccble ic streams containing more than IS* H;>S.

Tail t):.\ t^ta?;:xnL not highly etfcctive wlvn fed gases contain high levels
of CCl2; only applicable tc stroaiiiS centaimng more than 15. H2 S.

4. Sane as 1 plus 502 <ohtrol ar.d/or

recovery
5. StrttfCMl er G*V suifur recovery

4. Reasonable option when feed gases contain more than 1ST H2S; total sulfur
renicval cffleie.Ky nay be less than option S.

5. Inapplicable to waste gases containing high levels of H2S; may not be
economical for gises containing high CO^ levels; discharge may contain
high COS anc HC levels.

*’

5. Sane as 5 plus tail gas treatment
7. Same as 6 plus incineration
8. Incineration
9. Sane as 3 plus SO2 control and/or

recovery

6. Sane as for Option 5.

7. Slime as fer Option 5 except for oxidation of CO and HC compounds
8. Unacceptable because of high SO2 emissions.
9. Many SO2 recovery processes generate sludges requiring disposal ;no by-product

sulfur is recovered; reoonerable SO2 removal processes nust be operated in

conjunction with suHur* recovery units.

10. Incineration, treatment for
control and/or recovery in comti-
nation with flue gases from
utility Dcilers or ch^r comoustion

10. Saw as far Option 9; some economy of scale may be realiied If flue gas
desulfurization is required on utility boilers.

0cpressur' 2 at 1on
and Strippin"
Sises

1 . CombiniiiQ with ccnceitrated icid
oas strPdi-5 and use ;f any of the
treatment iptior.s listed abpve

Z. Cpmpressipn anc'addition tp prpdjct
gas strean

3. Use as fual

4. Incineratisn
5. Same as 4 plus SOj ccntrpl and/or

recovery

1 . See individual options above; nay have considerable dilution effect on the
concentrated acid gas streams.

2. Pernits material recovery; some energy input required for compression.

3. Stripping gases may have limited fuel value; may have high SQ^ emissions.
4. High levels of SO2 emissions.
5. See coTOici ts for Options 9 and 10 for Concentrated Acid Gases.

•’rctrsatiTPnt

Off-Gaics
1. Corriinir.g with product gas

2. Injection into gasifier

3. Use as fue’

4. Incincratioi
5. Saine as •; p’us 502 control and/or

recovery

1. Product gas dilution and energy requirement for compression; permits
material and energy recovery.

2. Penults material and energy recovery; will require gasifier design modifi-
cation and energy input for compression.

3. Hay have high SO? emissions.
4. Sec comiont for Cpticn 4. Cepressurization and Stripping Gases.
5. See comment for Option 5, Cepressurization and Stripping Gases.

Lockhopper Vprt
Gases

1. Conprt'ssior, and recycling
2. Incinoraticr
3. Same as 2 plus SO^ cpntrpl and/or

recev',-.

4. 1st fvel

1. See coinnent for Option 2, Pretreabnent Cff-Gises.
2. See coir.neni for Option 4, Depressurization and Stripping Gases
3. See cooiients for Options 9 and 10, Concentrated Acid Gases.

4. See c<imf;nnt for Option 3, Depressurization and Stripping Gases.

tj*s!yst Rc; .-reratlpn/

Cl;ca:ja’ss1ori.-3

Cf( -Gases

1. Iscinerit ion

2. Sa.sie as 1 plus SC^ control end/or
recovery

1 . coriJirnt CVtlon 4, Ouprcisuriz^tion «.‘.J Stripping Gases.
2. See co-T;n#n.:s f\r ^^)^.ions 9 and 10, Concentrated Acid Gjses.

Char Corti'jstirn,

Ipcincran'on aad
Treati.crit Gi .es

1. Ir.clneratic.o (for transient gases)
2. San.p as 1 plus SO, control ar.d,'or

recovery ‘

1. Sse ccrsxrit for Option 4. Capressuriiatlon and Stripping Gases.
2. See corajitnts for Cptlo.ns 9 and 10, CoiKeniratud Acid Cases.

•Except witr.' vjis ctcprcsslirfi ir.u TvC^ciihg Ix ust^, all c*>t;ons culifiirica in discharge of the treated gas to thie



Appendix II-C-3

SUI-^MAKY OF DATA a^PS ANO LIMITATIONS FOP. GAS PURfFICATION AND UPGRADING OPERATIONS

—

.

— —=---
Mrp;rss/l)1scSArnf Stieem

-

Cntr*** is

Tri -i S*i

»

liejUd Ca> orxonti'Aled Acid Ca-, Londmsa* r/Blovrl«>«»ns

Solid
sludye*./G» P» c hitl.

L**H»
j

1

itiior . .)»Pi'e‘*rn'*.

tovK kr*n«f.. AoUt*

• ttrr.«| d4t« needl'd

fur tUS, A’Uj,

I'C*, .rjte eliTcnts,

or^enics end
perttcwUtes

Sa*^e j'. ‘M** ijt ai'l ’ tial'le Ku data avaUa*<1e Mu tiata aval table

tor vpe?M * alal/sls
the 1 f 'if tatalysi

in i*liinr ni\ iui*'.t*ta*rts

1 01

aonDvft

• Hot reiotil Sere os Above Very United data for

(vjo** CQwponeois ard

M^S. Ko otHer data

Avulabte

No oiu «i*Utlr Mol applicable No data available hr* gas »eenvjl Is ie

very varlv c‘e\clo3«ient

Sta*:r

• Phyflcit solvent*. Sjine Av ebivc

t

ConsideraMe cUta ofl

U/J and Cdj cci-ier.t

\ti vartous appi icatlons.

llmUed data available
for trace gates and

orgatiics. So trace

r*nr»irt data

Safne at treated gas no data available No <ut< jvjiUb'f Only theTettisol p*'ccess

has been eeploved in coal

qjsificailcn awpliistire*

to date

f (rtPl"esJ Se^-e ds Above Safn** a. Above Sa.*ne as ireaudgas No data available No data available Only the ^ijA process

has bear tested in coal

gasificaticr service

• Carbonate solvents
f

Sa'c as Ai>ove Considerable data on

h2 l» and CC? cs-tent in

various applications.

United oata for trace

gases

Same as treated nas Limited data are

available on ca»>
position of Benfield
solution after pro-

longed service In

coal gasification.

Ji.jrtUie> of -J'lJ .rate

cCnltUyenls in Mo«-
duwn {it any) are rot

knchn

So data available The tenfield prxess has

been corr*rcially used

for acid 03S re»val in

coal qasificaiior service

« Mined sO-rentS
,

>A.’i* AS al'Ovr
1

limited data on ll^$ and

riv. No dii'.j on

tra«.o «jasf .

Saa'-e as treated

ijas

N'l data aval latie Ko data wval table A Sul'i‘>ol unit has beer,

used in a gasific'.tton •

facility ’n Turkey, but no

ooeritir.g data are available

• Rs'Jo* processes

1

SA-e J. jbJvn

i

Lif ited data 0 '» Hja and

Ci>. Ve«-y Uttle'data
on tri*ce yases

Sane as treated

gas

No actual operating
data avitlable

No actual c»>eral1ng

data Availalle

availalle duta for the

j
*>t»etfo*d p-ocess a*e de'-ivcd

1

mainly fr.>n conceptual desi?r.s

rather than actual cperation.

1 Neither t!.e Stretford no** the

lii j'lijrco-Vetrocoke

pr. cess has ’icon uved in cos*

.jasifiCJtiof'

* -llrI 1
Sj-: •' Lirl'cd deta .isvilcbie

o»» total 'uH'jr sr.l

n .lJUt' f i4»S :*<" 'IS* . »«o

data aval U‘-)e on
iritf JA^pS

do' No ujta a. a i l.il<li*

(;tvi j|*rl ft'**

pinci-ssi''. )

No d.vla J«4ilah‘c Hv’i.anjtUn guards have not

bf*.o cflployvJ in coal gasifl-

catlcn applications to uate

MeU-eetion Majer constituents
^elt trovn; n«» JaI?

ur trace sjlt^ur and
D’lroci'n ctwroo''ds

Mjjo* f or ‘.t i t"«* »-.s

Will anown. ’.itMe

fci.jwr .»*5C'-t nrtal

cartonyls ..tlcft tay

be fc*»-ie 1

Not divlicabU* No dAta avJtlaMei
•*«pect'*d to re viiy

cl* -in so»»»ienf.ate

K.IttO dotJ on n(clf)

-snd suHur coiteni, a*v.l

physical prorertieS of

SDcnt catalyst. No

data nn t*'a:i* dcricnlt,

ornarics nr tovlcity

Only fixed bt.d metharatioe

IS Sufficiently ueH tested

for SnG production at preseot.

essentially nclnlng is kno^n

ahd'-i of »st*3nv resulting

fiom catalyst oecoranlsviersn^



Appendix II-D-1

SUMMARIZED PARTICULATE AND TAR LOADINGS AND
PARTICLE SIZE DISTRIBUTIONS (213)

Fixed Bed

Part i culate
Loading
(g/m3)

Tar
Load! ng
(g/m3)

Percent Particles (by
Specified Diameter (in

weight) Less
1 Micrometers)

Than

1 - 5 10 50 lOO

Best Case 0.5 10.0 <0.1 0.1 1 23 'so
Worst Case 6.0 50.0 <0.1 A.O 30 67 76
Ave rage 3.0 18.0 <0.1 2.0 15 A5 63

Fluid Bed

Best Case 1 .2 None 0.1 1 .0 2 13 22
Worst Case 120.0 None 0.5 5.0 12 52 78
Average 26.0 None 0.3 3.0 7 33 50

Entrained Bed

Best Case 30.0 None <0.1 0.5 2 12 2A
Worst Case 230.0 None <0.1 0.5 A 66 90
Average 110.0 None <0.1 0.5 3 39 57
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Particle size distribution for fixed-bed gasifiers. (21 3)



Appendix II-D-3

ti V oRora N r_OR_ coal UJIU ( 041

)

HYDROGEN DEMAND COMMERCIAL COMPLEX
(DRY COAL BASIS) WET COAL FEED NET PRODUCTS M2 plant irrr OVERALL

MAIN CHEMICAL TO COMPLEX tWFRGV THERMAL
PROCESS PRODUCT Il2 ,WTX ST/CD to"* BTU/CD FOCB/SO 10’ BTU/CD MMSCFO/SO EFFICIENCY

RECYCLE SRC-II SRC SOLID 2.2 30.000 (XY9) 5H5 1 04 COO 90 310 73.4?

recycle SRC-II BOILER FUELS A . 3 30.000 (KY9) 560 99600 176 600 70.3?

ll-COAL (IIRI/OOE) SYNCRUDE A . 9 25.000 ( 1L6) •v44C '.7B500 152 520

EXXON EOS SYNCRUDE 4.0 30.000 (1L6) '525 B-iOOD tl63 •'•560 x68.0r.

ESTIMATED

KYUliOGEN COST (TNTERNAL EQUIVALENT COST) - 198QS

FEEU+rUEL/ 100 MMSCF Il 2 100 HMSCF/SO (»-30 X lO'J BTU/CO) :i2 PLANT HYDROGEN
TYPICAL INVESTMENT. MHj TRANSFER P RICE. S/MSCF THERMAL

PROCESS RATE . PRICE ONSITES OFFSITES TOTAL Peed' OPNS. CAP.CIlG. nniL EFFICIENCY
(PRORATED)

steam reforming 43.7 MMSCF $3. 15/MMBTU 41.3 21.3 62.2 J1 . 32 JO. 1C 0.55 J1 .97 70.2?
OF NATURAL GAS (1050 BTU/

SCFl

I’ARI lAI. OXIDATION
OF CRUDE RESIDUALS 6100 BBL S15/BBL 93.9 65.4 159.3 0.92 0.29 1.44 2.6S 82. 7?

(USGC)

CONVENTIONAL COAL 2 3(10 sr $ 2 i/sr 146. 7 99.7 246.4 0.52 0.46 2.21 3. 19 59. 41
GASIFKATION n 1 390 ( ILX6 9
(VIA K- I/RCCT ISOL BTU/LB) MINE )

advanced COAL 2200 ST S21/ST 122.4 77.7 200. 1 0.48 0. 3B 1.80 2.66 64. 11
GAS If If.Al ION (VIA (11390 ( 1L#6 (a

I’RESSUKl SLAGCER) B1U/LB) MINE)

NOJiS

;

1. 1 SCF 11?= 3?2 OTU IlHV OR T MMBTU Hj = 3100 SCF; 250 X 10^ BTU/CO = ONE "STAMOAnO" SVNFUELS PLANT; 1 FOEB • 6.25 MHBTU HIIV

2. N'JIL 1 SCF CO V. 1 SCF llj IN TERMS Of JtEIV AND liYOROCFN POTENTIAL (VIA WATER GAS SHIFT)

3. SERVICE FACTOR FOR COAL LIQUEFACTION PLANT ASSUMED TO BE 90t (330 SD/CV)

A. HYDROGEN UTILIZATION (I.E. NET CHEMICAL tlYOROGEN CONSUMED OVER TOTAL HYDROGEN GENERATED) ASSUMED TO BE 90t

5. ALL INVESTMENTS AND COST ESTIMATES FROM ERDA-BNL 50663. EXXON/CHEM SYSTEMS (APR. '77) IN 19flC $

6. CAPITAL CHARGES ARE ABOUT 30X ON INITIAL CAPITALIZATION

7. ONSITES INVESTMENTS ARE PROBABLY GENERALLY APPLICABLE TO INTCGRATEO Mj PLANTS— OFFSITES ARE PRORATED AND HAY NOT BE FUI LY
APPLICABLE 70 INTEGRATED IJ? PLANTS
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Appendix II-D-4

Comparison of Crude and

Synthetic Crude Characteristics (104)

...

CatollfM

**

K«roa«f>« Hvattng Oil

Distillation Yields (Vol. %}

r-
j

-r 1
—

Full Oil Riikllum < Ctavlty Sulfur HyFrogin Oxyg«n Nitrogm

CS-400rF 400-S3S‘F sas-tscF «50-»75"F »7S"F+ •API wr% WT% WT% WT%

East Texas Crude

1

o

1

14 12 20 14 38 0.33 »
0.6

0.09,

H-Coal Syncrude 37 26 20 — 23 0.19 109 0.1

SRC-I - 12 6 72 -6 0.4 6.6 3.S 1.8

C



Appendix II-E-1

Conoco Slagging Lurgi (148)

O'/TRALI. tiSAT RaiAi.'CE

FIPHLIf!£ C/VS CCWEKCtAL PIAI.T

Maaj FJr w

Mil
Viitie!

l-cn

r-i" Ceiit

o£
H-at V.;;lu'0

Ip.oii^

leal ..A'. 3-' fiet tion X, 416, 566
Co 1.1 ro 5.-> tiers J V d.

,
• f»'0

"xce.Ti Cji Pin

3

u\ Z>
«*>' a O •j

Total C.'oal Iiifiut 2,344,273
Flux
.\xr t;> Air -f.l'aration Plant.

63,154
3, IP ',671

Paw r

Air
5,l<\l,c;22

4,2:;j,2-12
Cr.D-iLC ;ii;. ’.":1

r;. .'-p.it r.7^’"rtod^

r.as

I'l .1 ..

Oil
Cr'icia :’h-3r..?ls

A:i;iydro .—
-.oil 1

»

Sr.l;i:r

ScoiM a'.
‘

C-57.1 .-.Ti

-.i r. J'.iCt.3

^r.'i
*' = :•* ntrejn'j

•\ir .S“' = Fxar.t V^ric,.

Cr..;jVa33i;.-, Pr'/wr V2ut3
Cwliia - 1 - r & atoaui Svicarn

“? .A'

Ml'!'. . i. i. ..

i";

». Vpp *‘'3 W ’.It'

: u :o Ai.' CooTiri'j

t’A' o’ >'. r-- Coding % ll-'n'. ioar

-i.' .'I'

6, 'IV, Gil
4;„

: ••7= 3 .'i

1 .
'. ‘i

ill ; -lo

'3
. 7 /

i '
,

’> .’4 'Jo

,

430,725
1 t,ad8

21,373
5,712
4,010
'6,5 56

•; ‘ri5

K.j’l.rO
3 , c i 0 . V o

(»o i-.»j r
13,>.43.45*

.
I. 1 V' , 3

5,’',rr,.73

265 . $4

J73.2-;

'n. 7.J

3B.7 7

7 j .
4.'''

21.00

ICO. 00

5 3.23

1.46
2.06

C . 40

'J.U

1.70

'4;.

N- Cl

.

1. V.-.c r,;x: .. coal iineo .-ni-h are jolJ h.a.-j -ut coen i,, th-i i c-

10 it ^torr.'.ng tlu* plant 'jmc im c-i. ’s . 'V.-iesf- fin.-s .-.j.; ,.n .-.VI i r i

'

l vi*^
'...1 • :..c*c of 5,74 i..;i •lil.lior. P-,i,'!!r.
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Appendix II-E-1

Conoco Slagging Lurgi (148)

Sl'*V-fAKV OK Afll) irill.lTY KitIJI I Ul'MIWrS

STIiAM CONSUMPTION,

1,^00 _**_

K 1 I'd r Icn 1 1,500 i.sig 550 pslg 110 |Jb 1 35 p.slg Cool ing

r Super- S.iLii- Sat u- Water

Sci:t lim KW_ lic.tli'tt JUT.U »mJ rnl I II rateil 1 ,000 gpu

Coal iini! Kliix ll.iiid 1 1 iig iinii Prepnialluii 1,012 - - - - -

Air Sei ‘>r.il loll-* -2,004 1 .226.6 - - - 122.0

CdSlf icatlon 1,303 - 461.7 - - 13.9

SMfi Conversion 10 - 914.9 - - -

Cos Cooling 950 - - - - 4.6

Rcctlt-.jl iic.d Refrigeration 18,000 - 945.1 362.2 - 61.2

M-itli.-.not.‘on 615 - 201.2 - - 13.6

Product Cos CorproEsion and Drying 449 - 256.2 - - 19.9

Sulfur Recovery 1.291 - - - - 0.1

Slag H.iiidljng and Disposal
^

350 - “ - -

Liquor Separation 1,659 - - - 10.1 3.9

Piienol extraction 450 - - 5.7 17.6 0.6

fj.incpiu Recovery 540 - 15.1 78.1 172.9 5.2

Water Treatment and Steam Generation 23,473 1,524.0 343.1 40.2 322 .0 42.4

Cnollng W.iter System 10,620 - 150.2 - - 0.1

P'-aot nil liistruuient Air System 570 - - - - 0.2

u,iiic Trt.Ml.'nijnc 3,150 - - 7.0 430.0 31.7

I'lur- .md Incinerator F.icilllies 960 - - 6.9 - -

T-iiikige, Shipping and Receiving 10 - - - - -

B-alldlngs, Firewater System, etc.

riant Total

1 ,654 - - - 8.5 -

67 ,0cl2 2,750.6 3,287.5 500.

1

961.1 319.4

*'lliL‘ Air siij.iiiir 1 ,111 ihijl Is .1 iict producer of electrical power.

•• SL>nte fc-ctioiis qonoraCe steam in boat recoveiy oxchanrjcrai steam production is not shown on this table but
may be found in KE-2512-10, Volume 2



Appendix II-E-1

Conoco Slagging Lurgi (148)

(;a!:i;ous kMm'jTOHS

)'oundi4 pur Hour

Section 200C

:

Sect Ion 300C: Gd 3 i f i Cfi t i on Seel ion 800(
Air Separation Lock iloppe r s puench Vent Gai; Drylfui

L hare bases i',3 3C,.13 2

1

1

07,219 -
'/ 7 -

dioxide -
3 , 965 967 -

i ox i Je - - - -

JO r 1 9 , 782 _ 116 534

2 , 1 3 , 4 33

1i
1
("n 1,161 534

ure , °F 94 G8 250 220

Section 20U0C: Steam (»<‘iiHrat ion Section 3000C:
Stark C a 3 Dryer Vent Incinerator Flare TOTAL

2 , 763 , 90S 35 J ,0 90 139, 573 - 5,593,091

136.342 106,092 7,024 - 307 , 554

911,550 1 , 264 1 , 588 , 954 176 2,506,871.

2,356 - 346 - 2 , 702

407 ,878 38,393 17,540 7044 491 ,

2

4 , 222,12 1 499,639 1,753,437 7220 8,901 ,511'

130 120 350 _ __

coolino wiitc-r towers onU steam -.ystem emit I,,-;7!i,300 pounds per hour of water vapor to the atmosphere.
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Appendix II-E-2

Grand Forks Slagging Lurgi (150)

Effluent production and characteristics for tv/o

lignites at the same operating conditions

Run Number RA-31 RA-40
Coal Noonan Indian Head
Moisture In Coal, pet 30.3 34.7
Operating Pressure, Ib./sq.in. ... 200 200

Production, lb. /ton itiaf:

Tar 90 70.2

Water 1,140 1,220

Amnonla 12.6 11.0

Total organic carbon 13.3 12.3

Concentration of Selected Constituents
In Aqueous Phase:

pH 9.3 9.5

Alkalinity, ppm CaC03 30,020 25,410

A-mmonia, ppm 10,220 8,440

TOC, ppm 10,000 9,460

Phenol, ppm 5,689 4,260

' o-cresol, ppm 1,000 836

m-p cresol , ppm 3,317 1,671

Concentration of Selected Components
In Tar Phase, pet:

Phenols 18.2 15.4

Naphthols 3.9 5.6

Olhydroxybenzenes 1.4 0.0

Naphthalenes 9.3 9.0

Aromatic hydrocarbons with 3 to

5 rings 8.5 8.2

Saturated hydrocarbons 10.2 22.0

Non volatiles at 300® C and 0.1 torr.. 2.4 3.6

Average mol. wt. of volatile
compounds 152.2 156.9



Appendix II-E-3

(226) COMPOSITION OF GAS LIQUOR FROM SASOL COAL GASIFIERS

Component
Approximate
Composition

Phenols 3,000 - A, 000 ppm

Ammonia (free) 500 " 750 ppm

Ammonia (fixed) 100 ~ 200 ppm

Sulfides (total) 200 - 250 ppm

Suspended Tar, Oil '^'5,000 ppm

Cyanides <50 ppm

CO2 <1.0X

Fatty Acids <.05%

PROMISING WASTEWATER TREATING MODULES
FOR SASOL GAS LIQUOR

Process Module Process

Suspended Solids Removal Filtration, Flocculation and
Flotation, and Oil-Water Separator

Dissolved Organics Removal Phenosolvan, Carbon Adsorption,
Biological Oxidation, Cooling Tower
Stripping (Oxidation)

Dissolved Volatile Inorganics
Removal

Acid Gas Stripping, WWT Acid Gas
Stripping

Dissolved Salts Removal
1

Forced Evaporation

Ultimate Disposal Evaporation Ponds



Appendix III-A

estimated composition of LURGI feed LOCKHOPPER vent gas ( 233 )

Component Vol %

CO2 28

Total sulfur 0.3

C2H4 0.4

CO 20

H
2

39

CH4 11

C2H6 0.6

N2 + Ar 0.4

Naphtha 0.1

H2O 1.0



Appendix III-B

Production Rate and Composition of Lurgi (Raw Coal) Product Gas Stream

Montana Subbituminous Coal

( 260 )

Production Rate:

Nm3/kg coal 0.98 m3/kg
(CO^, N2, and O2

free basis)

Gas Analysis:

41.1% ^

O2 (includes 1.2

N2+Argon)

CO 15.1

CH^ 11.2

“2 30.4

^2^6 0.5%

H2S 666g/100Nm^

Total Organic

Sulfur 12-40

NH3 0.09

HCN 0.27g/100Nm^

Naphthalene 0.24

St. ClairdeVille 389
Condensable



Appendix III-C

Composition of Lurqi Tar/Oil Separator

Depressurization Gas

Montana Rosebud Coal

( 233 )

Constituent* Tar
Sep.

Oil

Sep.

H
2
S 3.8 8.6

NH
3

6.3 • 2.0

CO
2

64.7 59.3

CO 5.9 4.7

2.9 2.3

O
2

+ Argon 3.1 2.5

"2 8.0 6.4

CH
4

5.3 4.2



Appendix III-C

Kosovo Operational Data

GAS STREAM ANALYTICAL DATA POR “HIGH-PRIORITY" PHASE I EMISSION STREAMS (260)

CoapouAd

1.2
Lock Hopper

Low Proasure

3.6
Vent Caaea
Ulgh Praaaura

n.i
Tar
Tank
Vent

11.1
Hedlua

Oil
Tank Vent

13.6
Tar

9aparatloci

Expn. Caaea

11.7
Phca. HtO
Tank Vact

14.3
Strlppar

Vent
7.1

H,8 Vast
7.2

COt Vaot

7.3
ftacclaal

lalat Caw

Fixed Caeee (Vol* X)

H| M.O 32.0 TR Hr 11.0 Tl Mr 0.8 16.1

Ot 0.7 0.2 21.0 0.9 0.3 11.0 9.0 0.3 0.1 0.6

«1 2.S 6.1 76.0 3.4 0.6 33.0 38.0 1.4 0.3 1.6

OU 9.4 11.0 0.1 7.6 6.1 0.2 Tt 4.2 0.9 11.0

00 9.3 13.0 Mr Hr 7.2 Hr Mr 2.6 Mr 11.0

CO, 42.0 37.0 3.2 86.0 72.0 29.0 32.0 86.0 94.0 13.0

ftydrocerbooe (Vel# X)

C, 0.7 0.7 TR 0.6 0.4 Tt Tt 0.1 0.1 0.7

C, 0.3 TI 0.2 0.1 Tt Tt 0.2 0.3 0.4

c. 0.1 0.02 n 0.2 0.3 Tt Tt 0.1 Tt 0.2

C, 0.03 0.02 Tt 0.1 0.2 Tt Tt 0.1 Tt 0.04

C, 0.03 0.01 Tl 0.1 0.1 Tt r 0.01 Mr 0.02

l«a>*aa 0.2 - 0.4 0.3 1.0 1.6 MF - - 0.06

*Toluaoa - - 0.01 0.2 0.4 0.6 NF “ - -

Sulfur Special (apa)

H^S 700 1100 1900 13,000 12,000 1900 7300 21,000 4.6 < 4700

COS 170 100 NF <400 - NF HF <360 0.3 80

CH|5H 270 420 630 1000 930 680 130 4100 8.1 370

C,tt|Slt 90 270 230 480 290 420 10 740 1.3 100

Other* (f/100 Ha*)

NH| 330 Nr 198 - 1300 920 3300 170 0.4 0.1

ilCH 3.8 21 13.1 - 8.2 4.6’ 140 10 1.3 7.1

Data froB Caapalgn Thret Teat; Novenber 1978
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Appendix III-D

CHARACTERISTICS OF ACID GASES PRODUCED BY THE RECTISOL PROCESS
( 233 )

Camtltuents/

1

Type A
,(K)

?)?«

3

Typt

4

TjfEeJ

!

Type

2}

g(K)

22 23

Type

21 22 23

Paraeeters

CO

22

0.4

21

21.4

22

2.6

23

0.14

21

29.6

iZ

0.4 0.15 0.79 0.76 0.33 -- ••

O.OM 18.2 4.8 0.0 11.9 0.2 -- o.os 0.22 -- 0.11 — — 0.14 •• ••

CH. 0.017 11.4 7.2 0.9 31.0 0.6 - - O.OS -- 0.06 — — 0.00 ••

CO, 73.95 46.7 83.4 97.2 28.5 97.5 78.8 76.81 98.91 64.6 09.85 — 68.31 80.19 •• 68.46

2

Ar

COS

25.62* 1.5 0.8 0.03 0.2 — -- 23. of 0.05 0.1 8.22* — 1.92 19.34* ••

3176 ppn 4941 pt»i 8824 ppai 0.8 12.6 2 Pfia 2 ppn 35.2 5 P(» — 29.77 «5 ppai 30.78

- “ 1 ^ _ 0.003 - - •• -- -- 0.1
-- -* — 8 ppe 0.76

• • 0.7 1.1 0.7 2.2 0.5 -- -- -- -- •• •• •*

MtCM -- “ - -- -- -- -- 8.6 -- — “ • “

- -- -- -- 0.0002 — -- — ••

ASM - -- -- 0.028 — •• •*

ThiophcM

Te^: •»(*P)

" "

273132) 273(32)

0.0002

268(23} 220(-S0) 220(-50) 300(80)
.. - -- -- 295(72) -- 322(121)

Pressure: 0.1(15) 1.3(195) 0.46(70) 0.1(15) 0.7(103) .2(25) 0.1(15) 0.1(15) 0.24(36 0.24(36) 0.1(16) — 0.2(28) 0.1(15) 0.5(73)

APa (psla)
673

(417)Pate: Ppa^hr
(scf/nin)

45 .MO
(27,956)

-- 4.50?
(2.852)

15.000
(9.300)

98.000
(60.7d0)

14.100
(8.7(10)

355.000
(220.850)

9,720
(6,050)

41,480 14,130

(25,845) (8.760)

1,980
(1.230)

50,280
(21,170)

2,390
(1.480)

30.800

(19,100)

•lype n • »iEl|lb«nwv> v« vwz •••'* •— - , - r -

Type B - slijjluneow of COj ind H2$ xlth teparate recovery of C02 and HjS

Includes llj stripper at 350.000 tm3/hr (?Z3,000 $cf/»1n)

tuts are for SASOL. So. Africa Lurjl plant

Concentratlons/paraaieters asstaned In the design of the El Paso Lurgi SNO facility

•t»ta are for an oil gasification plant using the Texaco gasification process



Appendix III-D

EMISSIONS FROM A 63 TRILLION KCAL (250 BILLION BTU) PER DAY
PLANT WITH ALTERNATIVE EMISSION CONTROLS (233)

LURGI SNG COAL GASIFICATION

Pollutant
Uncontrolled Alternative I Alternati ve II (Options 1 and 2)

(a)^ (c)^ (a) (b) (c) 1(a) 1(b) 1(c) 2(a) 2(b) 2(c)

SO2 — -- — 418
(022)

1,012
(2,^34)

2,777
(6,131)

209

(461)

426
(941)

1 .035

(2.285)
215

(474)

441

(973)

1,067

(2,355)

H2S 2,563
(5,658)

8,847
(19,530)

26,541

(58,589)

-- — — — -- — — — 1

HC* 7,954 7.954 7,954 113 113 113 113 113 113 113 113 113
(17,559) (17,559) (17,559) (250) (250) (250) (250) (250) (250) (250) (250) (250)

Total 2,424 8,327 24,980 209 506 1,389 104 213 517 107 220 534
Sulfur,
as S'

(5,325) (18,381) (55,143) (461) (1.117) (3,066) (230) (470) (1,142) (237) (436) (1.178)

Sulfur
Recovery,
%

0 0 0 91.3 93.9 94.5 95.7 97.4 97.9 95.6 97.4 97.9

*A11 numbers in Rg/hr (Ib/hr) except where noted

^Sul fur/heating value ratios of 0.72, 2.2 and 6.5 kg/su1fur/106 Real (0.4, 1.2 and 3.6 lb sulfur/106 Btu), respectively
^Non-methane hydrocarbons, average molecular weight » 29



Appendix III-D

SUn-^ARY OF ESTIMATED EMISSIONS FOR AIR POLLUTION CONTROL OPTIONS*

(KG/HR) (233)

* see next page for description of options



Appendix III-D

FEATURES OF OPTIONS CONSIDERED FOR AIR POLLUTION CONTROL IN INTEGRATED LURGI
SNG FACILITIES (233)

Option
No. Key Features

Proposed Commercial
Project(s) Whose

Designs Have Similar
Features Comments

1 • Stretford unit handles combined
acid gases from Recti sol.

• Stretford offgases incinerated
in superheater furnace followed
by SO2 removal in conjunction
with coal-fired boiler flue
gases.

• On-site energy needs met by
burning coal, tar, oil, naphtha
and phenols.

ANG

Wyomi ng

ANG design does not feature coal
use for on-site energy needs. Power
is purchased from off-site source.
All gasification byproducts are
burned rather than marketed.

Wyoming design is similar to ANG
except that coal rather than gasi-
fication byproducts are burned to
supply plant energy needs.

2 • Stretford unit handles combined
acid gases from Recti sol.

• Stretford offgases incinerated
in gas turbine generators.

• On-site energy needs met by
fuel gas which has been desul-
furized in Stretford unit.

El Paso In the El Paso design, all on-site
energy needs are met by fuel gas.
Byproducts are sold and not used for
fuel on site. Stretford offgas is

i

incinerated in a catalytic converter,

rather than in turbines.

3 f All Rectisol acid gases are
sent to ADIP unit for concen-
trating H2 S and removing
hydrocarbons.

9 Claus plant used for sulfur
recovery followed by Beavon/
Stretford tail gas treatment.

• Coal supplies all energy needs
on site and boiler flue gases
are treated for SO

2
removal

.

WESCO
Dunn Co.

In WESCO and Dunn Co. designs, only the
rich HpS Rectisol stream is sent to
ADIP/CTaus/tail gas treatment. The'
lean H 2S stream is sent to Stretford./
Thus, WESCO and Dunn Co. are a combina-
tion of Options 1 and 3.



Appendix III-D

CONTINUED (233)

Opti on

No. Key Features

• All acid-gases are directly

routed to utility boiler for

incineration. SO2 is subse-

quently removed from flue

gases.

Proposed Commercial

Project(s) Whose

Designs Have Similar

Features Comments

No proposed commer-

cial facility has

this feature.

5 t Recti sol uhit is designed to

selectively recover about 30%

of feed H2S as a concentrated

stream suitable for Claus

processing.

WESCO
Dunn Co.

Stretford offgases are incinerated

in utility boiler in WESCO and Dunn

Co. designs rather than separately

as in Option 5.

• Stretford handles lean H2S

stream from Rectisol.

f Claus plant tail gas treat-

ment handles rich H 2 S stream

from Rectisol.

f Stretford tail gas is incin-

erated with supplemental

fuel

.

f Steam and power are supplied

by coal-fired boiler. Flue

gases are treated for SO2
removal

.



Appendix III-E

PROJECTED CONCENTRATIONS OF ARSINE, HYDROGEN SELENIDE,
AND MERCURY IN THE H2S/C02-FREE PRODUCT-GAS

AND CO2 VENT-GAS STREAJVIS (260)

Gasification Process Lurgi HYGAS Koppers-Totzek HYGAS

Acid-Gas Process Rectisol Selexol Benfleld Benfleld

* tOuUC ppOIV

AsHj
*

Neg Neg Neg 0.694

H
2
Se Neg Neg Neg Neg

Hg 0.00016 0.0078 0.015 0.021

ASH
3

<0.009*
** <0.01A** Neg 0.0631

H
2
Se <0.007** <0.005** <0.001 <0.005

Hg 0.00016 0.0078 Neg 0.0090

* Neg = negligible

**Predictions based on conservative 99% removal in the first stage of acid gas
removal. Actual concentrations are expected to be an order of magnitude lover.
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Appendix III-E

1>R0JECTED ARSINE, ARSENIC, AND MERCURY CONCENTRATIONS IN
RAW IWETHANATION PRODUCT-GAS STREAM, QUENCHED METHANATION

PRODUCT-GAS STREAM, AND PRODUCT SNG ( 250 )

Gasification Process Lurai HYGAS Koppers-Totzek HYGAS

Acid-Gas Process Rectlsol Selexol Benfleld Benfleld

ivav ncunsnawxou rrouuck UaSg ppnzv

A8H
3

Neg* Neg Neg Neg

As^ Neg Neg Neg 0.266

Hg 0.00032 0.0120 0.0234 0.0322

— Quenched Methanatlon Product Gas, ppatv -

AsHj Neg Neg Neg Neg

As^ Neg Neg Neg Neg

,

0.00032 0.0120 0.0234 0.0322

AsH^ Neg Neg Neg Neg

Aa^ Neg Neg Neg Neg

Hg 0.00032 0.0045 0.0045 0.0045

*Neg - negligible



Appendix III-F

Incinerator Flue Gas Comoosition

From Acid Gas Unit and Collection of Off-Gases (209)

MPH MOL % (Wet)

»2 126,781.8 59.215

4,277.6 1.998

A 1,601.6 0.748

CO
2

57,726.3 26.962

SO
2

78.6 0.037

SO
3

1.6 0.001

HO/ 54.75 0.025

Dry 190 , 522.25 88.986

H
2
O 23.581.75 11 .014

Total MPH 214,104.00 100.000

Total Lbs/hr 6,724,608

SCFM § 60»F l,3'i4,350

ACFM e 300“F

13 psla 2,237,675

• % (v) MPH Mol % Lbs/hr

NO 95 52.00 0.024 1,560

NO 2 5 2.75 0.001 126

Total 54.75 0.025 1,686
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Appendix III-G

TBABT.Y ESTIMATED EMISSIGNS ClO*SA^^ FROM

UESCO COAL GASIFICATICN (LURGI) PLANT WITH POLLDTICM CONTROL

( 140 )

MUm Pollution control SOa
Particu-
lates

COS HjS

Coal lock fan Wet cyclone 0.4

Ash lock fan Wet cyclone • 0.8 -

tocal vent^ Hone 7.8 Trace

flare® Hone 20.7 * *

Coal feed bln Baghouse 3.9

Coal lock None at Trace

•oiler feed bln Baghouse 1.0

•tea* boilers Hot electrostatic 2145 272

precipitator and scrubber .

Steaa superheater None 133 6.4

Coal handling ' Oust suppression Trace

Claus sulfur plant Incineration and scrubber 480

Stretford plant Incineration and scrubber 63 .

•as liquor expansion gas Incineration and scrubber 126 •

Llacstone handling .Baghouse 5.6

Cas liquor vent gas Incineration and scrubber 66

Aectlsol vent gas Incineration 140

Shift catalyst regeneration Scrubber 7.3 •

Becovered hydrocarbons Incineration and scrubber

ViOtal 3261.8 290.1 24' Trace

f§ased on 7970 hr/year of fuU-capacIty operat<on (N.B. — 24 hr/day x 365 days/yr - 8760 hr/yr).

*Buring startup after periodic shutdowns. 4.

•purlng catalyst regeneration only.

c



Appendix III-G O

FROJECTEO RESOURCE REQUIREMENTS AND PROCESS
RESIDUALS OF GASIFICATION PROCESSES*

( 159 )

Fl«nt Site

Us ocree Requir—anf

Co«l
U«ter
Land for Faciliti**
Lcfid for Disposal

Eesiduala

Plgb Btu
Lwgl with Methanaclon” Low Btu*

Four Corners, K.H. Coal Fulton County. Illinois Coal

82 X 10^^ Btu/year
(230 X 10^ SCFO)

82 X 10^2 Btu/year
(250 X 10* scro)

4.5 X 10^^ Btu/year

6.6 X 10* toos/year
2,930 acre feet/year

400 acreM
25-30 acres/year^

5.7 X 10*

16,780
400

25-30 acres/year^

2.5-3 X 104 tons/year
12.0 acre feet/year
0.5-3 acres
negligible

Air Exissioas (tops/year)

*02 3,820 8,530 138
6

Particulates 1,020 '460

6,690 5,730 178CO 495 425 BJi^b
Aldehydes 2.5 2*1
Hydrocarbons 150 130 H.O.

Liquid Effluents (tons/yesr)

Total Dissolved Solids 0 3,500
Suspended Solids 0 74 1.0.
Organics 0 35 H.O.

Solid Wastes (tons/year) 8.9 X 105 4.3 X 10^ 2,000

*Data not readily available for otedium Btu facilities.

*1.0. - no data available.

«Tbe aoount of liquid effluents froa low Btu plants will be saall; they can be evaporated, and the residue
incinerated.

^Source: ERDA-1547: Final EIS, Alternative Fuels Demonstration Program, September, 1977. Estimates
for eastern coal are provided for comparison. Only western coals are practical for near term.

•Source: Extrapolated for full load operation of University of Minnesota gasifier; data from
Environmental Assessment DOE-EA-001, February 1978.

'

^Estimate. In some cases, solid wastes may be returned to the mine for disposal.

BZero discharga assusted. All process water and impounded runoff is treated and used for cooling tower
naVe-op. All blowdown streams are collected and sent to lined evaporation ponds for disposal.

o



Appendix III-G Process Requirements and Pollutants Associated With Synfuel Conversion

Technologies, Based on Preliminary Design Studies

(Normalized to 50,000 Barrels Per Day Crude Oil Equivalent) (159)

Input

Conversion
Thermal

Efficiency
(5)

Water *

Air Emissions with Controls
(tons/day)

C02
(tons/day)

Solid Waste
(tons/day)Requi rements

(acre-ft/yr)
SOx NOx CO HC TSP

Process

Oil Shale (Surface)

(Refs 7, 8, 9, and 10)

125,000

(25 gal/ton

shale)

65-70 6,000-10,000 1-5 10-30 1-5 1-5 3-10 18,000 Spent shale - 108,000

Shale dust
and coke - 4,000

Oil Shale
(Modified In Situ)

140,OoO

(25 gal /ton
58-63 2,000-4,000 1-3 5-20 1-2 1-2 1-2 20,000 Raw shale** - 45,000

(Refs 7. 0 ,
ana lu#

Fischer-Tropsch
(Indirect Liquefaction)

(Refs 8 and 11)

sna 1 B 1

31 .000

(Subbitumi nous

8.500 8tu/lb)

.45* sulfur

56-60 11,000-12,000 9-14 5-8 NA NA 1-1.5 21,000 Coal prep refuse (Negligible,
thick seam)

Ash - 1,800-2,000

Sulfur - 65-70

Exxon Donor Solvent

(Direct Liquefaction)

(Refs 8, 11, and 12)

20,000
(Bituminous

12,663 Btu/lb)

4% sulfur

60-64

r

7,500-8,500 16-18 5-6 1-1.5 .01-1 .3-.

4

14,000 Coal prep refuse - 8,000-9,000

Ash • 2,500-3,000

Sulfur - 500-600

Solvent Refined Coal (SRC)

(Direct Liquefaction)

(Refs 8, 11 , and 13)

21 ,000

(Bituminous

12,518 Btu/lb)

58-62 5,500-6.500 5-10 9-10 1.5-

2.5

1-2 2-3 21 ,000 Coal prep refuse - 8,000-9,000

Ash and slag - 5.000-7^000

Sulfur - 450-500

Mobil Technology

Coal - to-M#thanol -to-Gasol i ne

(Refs 8. 11. and 14)

31 ,000

(Subbitumi nous

8,500 Btu/lb)

.455 sulfur

56-58 11,000-12.000 9-14 5-8 NA NA .5-15 21 ,000 Coal prep refuse (Negligible,
thick seam)

Ash - 1.800-2.100

Sulfur - 65-70

Lurgi Dry Ash

(High-Btu Coal Gasification,

Z50 WSCF/day)
(Refs 8, 11, and 15)

38,000
(Lignite

6,783 Btu/lb)

.6* sulfur

58-60 20,000 35-40 16-17 NA NA 2-3 29.000 Coal prep refuse (Negligible,
thick seam)

Ash (coker) - 2,500-3,000

Sulfur - 500-600

Coal-Fired Powerplant

(1330 MWe)

(Refs 8 and 11

)

12,750
(Bi tuminous

12.000 Btu/lb)
2* sulfur.

36

(direct
firing)

20,000 76 35

(Negli )ib1e

5 31,000
Coal prep refuse - 3,000-4,000

Ash - 1,500
Sludge - 1.000

1

(100% solids)

_ ^4 :>U Ll Uf l - 1 I I
I I 1 '

, ~
t n r e\

•The actual water requirements for a specific site can be substantially reduced through maximum use of dry cooling (Ref. 6)

^ *Can be surface retorted ^ „

No attempt has been made to show emissions fro', the ond-use aopllcations of syntuels. e.g.. fuel tor boilers, motor fuels.

Note;



Appendix III-G

SUMMARY OF ESTIMATED CONTROLLED EMISSIONS FOR PROPOSED COMMERCIAL LURGI SNG FACILITIES
(IN KG/HR) (233)

GasificaClon Plant
• ^ : „

,

Proposed
Project Acid Gases*

feed Lockliopper

Vent Gas
0ns i te

Fuel Combustion
Facility
Total Factors Affecting emissions

£1 Paso^
2 '22 )

SO
2
+

NKWe

Particulates

116

24

2523

1

6

17

41

70

163

94

2640

1

Low sulfur/HHV ratio coal, high
degree of H,S removal in Stretford unit,
desulfur! tea fuel gas used as plant
fuel, Stretford off-gases not incinerated

CO 811 295 -- 1106

wtsco^^*

SO
3

NO
X

NMHC

Particulates

77

-
33

451

265 .

720

33

375

720

451

33

Low sulfur/HHV ratio coal, coatilnation
of Stretford and Claus sulfur recovery,
tail gas treated with coal -fired boiler
flue gases for SO^ removal

CO — —

ANG<’5)

“>
W1HC

545

- *

11 640

500

45

1196

500

--

Medium sulfur/HHV ratio coal. Stretford
efficiency lower than that in the El Paso
design, coal-fired boiler used with FGD

Particulates — -- 77 77

CO — — 164 -

Wyoming^

SO
2

N°x

NttiC

164

310

26 1035

1210

1125

1520

Very low sulfur/HHV ratio coal, no FGO
employed on coal-fired boilers, Stretford
efficiency lower than that in the El Paso
design

Particulates -- -- 140 140

CO -- -- ..

Ounn Co.^’^^

SO
2

460 12 860 1332 Sane as for ANG design

"°x
" " 1300 1300

NHHC — — ..

Particulates — — 180 180

CO ” — --

‘Includes sour water stripper overhead

+A11 sulfur emissions in this table are reported as SO, equivalent
A C
‘Included ill combusliuri eniissiuns.
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Appendix I I 1-6

Variability in Predicted PM/SO2 Emissions and Ambient Impact Data for

‘ 100,000-BarreI-per-day Synfuel Plant* (159)

(500 MM scf/d Gasification)

Reference

Oil Shale Coal Conversion

TOSCA II

Modified
In Situ

Lurgi
Gasifi cation

Indirect Oil Direct Oil

Methanol F-T EDS H-Coal

Emissions (ton/day) PM/SO?**

Mitre "Data Book"!/ 17/6.4 24/3.7 14/29 15/26 — — 2.7/16

Mitre Coal RDD.?/
— — 0.6/10.6 — — --- 0.4/21

ERDA/SRlJ/ 10/40 — — 7/12 --- --- 7/11

Oil Shale Draft EIS4/ 10/6.8 — — --- ••••

El Paso NG Environmental Statement^/ — Trace/14.4 — --- - —

•

•••

DOE/SRii/ 6. 2/6.

8

1. 7/3.6 — 1.9/18 12/24 1.5/57 •••

Maximum Predicted Concentrations

(iiq/m>^) PM/SO? - 24 hour avq.

Mitre Coal RDD
— — — 1/2 ... 0.6/6

ERDA/SRI 200/51 — — -

—

... » a*M 25/7

Oil Shale Draft EIS 17/12 — --- m mmrn » »

DOE/SRI 72/60 2. 3/1.9 2.2/24 -/12

p

7,5/83

* Data for several sources was adjusted (linearly) to 100.000 BPO plant size.

First number is for particulate matter; second is for sulfur dioxide.



Appendix III-G

Stack-by-Stack Analysis of Estimated Emission Levels (179)

Stack Stack Exit Exit
Diameter Height Velocity Temp. No. of COo

Eaulpnent Ft. Ft. Ft. /Sec. °F. Stacks

El Paso Level*

Gas Turbine & 288 MMCFD 12' 150' 54 300 7 ** 77,294
Waste Heat 410 MMCFD 12' 150' 60 300 9 85,367
Standby 288 MMCFD 12' 150' 8 300 1 *** 11,042
Boilers 410 MMCFD 12' 150' 11 300 1 15^679

Steam Super- 288 MMCFD 8' 150' 47 300 1 76,500
Heater 410 MMCFD 8' 150' 33 300 2 54,315
Fuel Gas 288 MMCFD .

4* 150' 43 300 1 16,770
Heater 410 MMCFD 4' 150' 31 300 2 11,906

Sulfur Plant 288 MMCFD 4' 150' 35 300 1 42,900
Incinerator 410 MMCFD 4' 150' 25 300 2 30,459

Sulfur Plant 288 MMCFD 14' 150' 40 700 1 1,627,780
Vent 410 MMCFD 14' 150' 28 700 2 1,155,724

NOTES: * Burnham I, Initial unit - 288 MMCTD
Burnham I, ultimate capacity 410 MMCFD

Emlsalons/Stack (# hr.)
SO, NOj.

Partic. COS CS2

40 67.3
44 74.3

5.7 9.6
8.1 13.6

39 66
28 47

9 15

6.4 10.7

50 8

36 5.7

216 45
153 32

0 0
0 0

H2S

0
0

** There will be one additional standby unit

*** Operates at 157. load except when needed



Appendix III-G

St«ek-by-*tack aaalytls of estlMtod Mdoilona (182)

Stack
Dlaaeter

rt.

Stack
Height
n.

Eji i C

Velocity
n./sec.

Exit
Tesg).

•P.

No. of
Stacks

802 NOx
Hydro
Carbons Partlc. COS CO HpS

1.0 150 UO 90 4 • • 0.1 — — —

5.0 ,
150 70 122 2 •• 0.2 — — —

1.3 150 variable 212 4 i/ 1.9 .. 1.1 .. — — —

5.0 300 variable +800 1 i/ 5.2 __ .. .. — — —

1.5 150 40 amb 1 .. 1.0 — — --

.5 150 40 anb 3 • • 0.25 —

9.0 200 100 300 1 68.5 96.6 ^ 993-9 1.6 6.0 — Trace

1.5 100 60 amb 1 .. .. 1.4 — -- —

Recovered hycfiocaitona

Steaa holler, Gas liquor

expansion gas. Gas liquor

vent gas, Shift catalyst

regeneration, Claus sulfur

plant. Stretford Plant

17.0 300

approx-
imately

100

240 1 742.7 1,456.4 " 68.2 — — —

l7 During itartup operations and after periodic shutdowns.

^ /Ipproxlnate hydrooarton disposition: 035t ^2^* CjHg and 3% CjHg.

3/ Based on 7,970 operating hours at full capacity operation per year.



Appendix I I 1-6

su»(KAxr or caseous etflueiit streams TROH LURCI COAL CASiriCATlOK
(1.86)

• "

Qvtontitp ef
Conlani AaatO

Ueat* Str««9
Tetiparatura

®r
rressura

pal
Straaa Rato

Ik/hr Contanlnante
Milcr* And Turbinas Stack Cas iw>"r 6.S9 E 10< t'artlculataa ncgligiblo

NO. 681 Ib/hr
SO, 286 Ib/hr

Staaa Stipar Haatcr Stack Caa ioo“r IS 361 K 10* Fart iculatas neglleibla
MO, 66 Ib/ttr
SO, 39 Ib/hr

fual Caa Baatar Stack Caa 3oo»r IS 79.1 10* Partlculatsa nexitelble
NO, IS Ib/hr

- SO, 9 Ib/br ‘

Inclnaratar Stack Caa Mo»r IS 7V.3 X 10* Fartlculataa nagltgibla
1 MO, a Ib/hr

SO, SO Ib/hr

Os7ta« Rroductten Vant Caaaa ajBblant IS l.S* X 10* non«

Sulfur Racovary Vanr Casas iso*r IS l.SO X 10* CO 1.7S0 Ib/br
cos 172 Ib/hr
cs. 6 Ib/hr

* * N,S 12 Ib/hr
• CH» 3.210 Ib/ht

C,M. 2.393 Ib/br
C,Mt 3.390 Ib/br

Uatar TraatlAK Dacaaaar Va«t

Staaa and fosaar Pteductlea

oa^lant 15 17. S X 10* WUM%9 m

Oaaarator Vanta joo*r IS 31.0 x.lO* negligible •

Cooltim Touar Cueporattea aablant IS 1.0« X 10* M.S
MH, ..

*

Cooling Towar Urlft a«blaat 15 16. S X 10* Otssaluce Sotl4e
Trace Clraents
Trace Organiea

Eond Caaporatloai aa61a«e

'

IS 606 X 10* negligible •

fugitlva

•

SO II. S
MH,
CO
HC
Trace Clrnenta
Trace Organics

•



(

r
I

r

Appendix III-G

SUHMARY of AIH EFrLUEtfr STREAMS FROM K-T COAL CASI PJCATTOW
( 186 )

Vxate Strea»

Temp

>:
Press

.pal_.

Stream
Rate

N scfm Contanlnants

Quantity
of

Contaminants

dust (7 Ib/hr)

DrvlnR and Crindlns Off Csm S30 15 lis4
dust nesliglhle

Ceavcylng Balance Vents 530 15

Qwcnch Jind Ca» Cooling aoibs 15
s

cos
Cooling Towers

NH,
'

. CRxO

SO, neasurable

HCM

r

.

CS,

Hcooa

tcecisol RcBencroCloo ECflusnt aab. 15
u,s

cos

. NH, unVnown

- CH,0

• SO,

incthanel measurable

Dchydcsalon Off' Css 125 15
methanol unknown

Treatod Ts&l Css 590 1.9
H,S 10 VppB

COS 90 vppn



Appendix III-G (cont.)

SUMMAJOr OP AI» EmUDfr STREAMS FROM K-T COAL CASlPICATlCa (186)

Waste Streaa
Teap
•f.

i
•

Free*

Dst
'

Strcaa
Fate

.M acfa Contaainaate

Quantity
of

Concanlnants

Uttltcy Eoller Fltie Gee 355 1) 2i.4 Fartleulacee 11.2 Ib/hr

• MO
X 7B.9 ib/hr

SO2 135 Ib/hr

CO 4.8 Ib/hr

- uc 1.5 ib/br

.

Trace
Elettcnts

Folynuclear
Coopounds

Utility Ceel&ac Tower Cos Dooe
•

Fusitiee Coabuatloo trace aaoiate
froducts

Trace
Elcacnta trace aaeunta

Folynuclear
Coapounds trace aaounta



Appendix IV-

A

Estimated Emissions from the Acid Gas Removal Unit and the

Fischer-Tropsch Synthesis Unit for 50,000 bpd Liquefaction

Plant. (N/A means data not available). (190)

Acid Gas Removal Unit

Claus Unit

CO
2

n/a

CO 200 ppm

H
2

5 ppm

Tail Gas Clean-up Unit

CO
2

n/a

CO 1,000 ppm

COS 1 20 ppm

H
2
S 1 ppm

Fischer-Tropsch Synthesis Unit

CO
2

N/a

CO 144 ppm

HCICH^ 75 ppm



Appendix IV-A
O

Combined Gaseous Effluents (i90)

Gaseous Effluent Amount
Concentration

.
(ppm)

Carbon Dioxide 42,647 TPD

Carbon Monoxide 10.9 TPD 306

Carbon Oxysulfide 1.4 TPD 18

Orgcinics (C 2 - Cg Hydrocarbons) 1.1 TPD 21

Hydrogen Sulfide 261 Ib/day 3

Sulfur Balance (TPD)

Total Input from the Typical Feed Coal 1020.0

Outputs: As Elemental Sulfur from Coal Gasifier Gas 1011.4

As Reduced Sulfur Emissions (19% H 2S, 81% COS) 0.8

As Sulfur Dioxide Emissions (actually emitted every
six months on regeneration of the shift catalyst) 0.8

In the Ash 7.0

1020.0

O
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Appendix IV-A

Comparison of Gaseous Emissions with Illinois and New Mexico Source Emission Standards (190)

Particulate Matter

Sulfur Dioxide

Carbon Monoxide

Nitrogen Oxides

Organics
(methane excluded)

Total Reduced Sulfur

(H2 S + COS + CS2 )

Hydrogen Sulfide

Hydrogen Cyanide

Hydrogen Chloride/

Hydrochloric Acid

Ammonia

Gas Burning Process

Boilers, Particulate

Matter

Gas Burning Process

Boilers, Sulfur

Dioxide

Total Sulfur

0.16 Ib/MM Btu, LHV

0.008 Ib/MM Btu of feed

(coal) heat input, HHV

i;,?: twice e yoer, over hours.

of eaih shift reactor (six reactors total). If this value were averaged out over the year, would
|

?Orairob"iS;roa'ap“ifaU™^^ the SO', excess air correction to the streams originating fro,, the

acid gas removal unit and from the sulfur plant.

‘'>^rcluSi:"tJe'L[rr°dlrxldt1,,i;tefoc" on regeneration of the shift reactor catalyst

(see Note (h) above).



Appendix IV-B

EMISSIONS FOR SASOL METHANOL PIANT USING MANUFACTURIO PUBL GAS
(16,000 «=/dajr) (200)

Emissions Without Control Devices

Source Type Factor

Rate

(g/a)

Conbustion

•Purge gas Particulates 290 kg/10® 4.6
SOg 9.2 0.1

3700 60
HC 48 0.8

Manufactured Particulates 290 16
fuel gas SOg 9000 151

•"Ox 3700 202
HC 48 2.7

Sulfur plant SOa 1960 ppm (vol) 194

Control Methods Emissions Remalalns
Device With Best Control

Device or Efficiency Rate
Other Method (%) Loading (g/s)

None f.3 g/GJ 4.6
None 0.16 0.1
None 95 60
None 1.3 0.8

None 7.3 16
Treated fuel 71 151
None 95 202
None 1.3 2.7

Tall-gas scrubber 95 250 ppm (vol) 9.7



Appendix IV-B

Source

Combustion

Purge gas

Coal

Sulfur plant

EMISSIONS FOR 8A80L METHANOL PIANT USING COAL FOR FUEL

(16,000 ar’/day)
(200)

Emissions

Control Methods

Without Control Devices Ottvlc*

Kmlsslona Remaining

With Boat Control

Type

Rate Efficiency

Factor (g/s) Device (%)

Rate

Loading (g/s)

Particulates 290 kg/10® m® 4.6 None 7.3 g/OJ 4.6

SO* 9.2 0.1 None 0.16 ^1
3700 60 None 95 60

HC ; 48 0.8 None 1.3 0.8

Particulates 154 kg/10® kg 13960 Electrostatic

precipitator

99.5 39 70

SO, 13.1 1190 Flue gas

desulfurization

90 66 119

9 816 None 450 816
X

UC 0.15 14 None 7.7 14

so. 1960 ppm (vol) 134 Tall-gas scrubber 05 250 ppm (vol) 6.7



Appendix IV-C

STACK rAIAKCnU ARD CHI8SI0N IAT8S FOI A 43,000 B/D
nscHER-Tioirscs riAirr vm Btassions contiouxd (159)

Daecrlftlai of Ihiit

rion Kat«
(all atacha)

(oVa)

Teap.

(c®). Btscka

1 Otilit; kolltr/
incloATcevr 1230 220 1

s CotAlyot plant 110 12 1

Btack
Vcight Diaaatar Velocity

taiaaieea (all

(A/.)

atacka)

(a) (a) (a/a) Particalatc* SO
2

0
X

30 B.9 20 13.3 113 223

30 3.23 20 43.2

Process Requirements and Pollutants Associated With Synfuel Conversion
Technologies, Based on Preliminary Design Studies

. (Normalized to 50,000 Barrels Per Day Crude Oil Equivalent) (igg)

Process
Input

(tons/day)

Conversion
Thermal

Efficiency

(%)

Water *

Requirements
(acre-ft/yr)

Air Emissions with Controls
(tons/day)

C02
(tons/day)

Solid Waste
(tons/day)

1
X

1
o

:
t/>

NOx CO HC TSP

Flscher-Tropsch
(Indirect Liquefaction)
(Refs 8 and 11)

31 ,000
(Subbi Luminous

8,500 Btu/lb)

.45% sulfur

56-60 11,000-12,000^ 9-14 5-8 NA NA 1-1.

b'

''
21 ,000 Coal prep refuse (Negligible,

thick seam)
Ash - 1,800-2,000
Sulfur - 65-73
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Appendix IV-C

Gaseous Discharges From Coal Liquefaction Systems

For Conceptualized 7,950 m^ (50 kbbl ) per day plants

(190)

Sourca ProcM*

R-Coal

Raw waataa Altar creataeetoo

Metric Metric
teea/day (tona/day) toea/day (toaa/day)

Acid gat (grocaaa)

Total 1,201 (1.125) 659 (727)

"l» 680 (749) 2-10ppaO*o

"l O.S (0.6) 0.5 (0.6)

COj 491 (544) 493 (544)

jdrocarboea 20 (22) 20 (22)

l» 8.6 (9.5) 145 (160)

Acid gaa (hydregae
produetlea)

Total 8,912 (9.847) 8,789 (9.690)

l» 140 (154) 2-10ppe»»*

*™3 0.9 (1) 0.9 (1)

“2 8,718 (9,631) 8,738 (9.611)

“2 0.2 (0.24) •***

Bca 21 (2.3) traca

>2 $0.8 (36) 50.8 (36)

"“a
tcaea trace

riua gaa (baat

A power)

Total H.A. H.A.

80, H.A. H.A.

0
B

N.A. N.A.

4, ... . , anil analvaea of all ttreama have been perfonaed, 'theae llata will not be complete.

1 other elacalUa-a at.o.>h.rU dUcbar.a. bava eot baa. ,uaatm.d

*o acid laa atraaaa ara coablaad bafora
eaa aalaaaad aa SIV, af,ar flarlaa.kalaaaad aa SO], altar flarlaf.

*tala»aail aa SOj, altar flarln(; quantltlaa aot available.
I.4.- lot available.



Appendix IV-D FUEL AND FLUE GAS COMPOSITIONS FROM
THE COAL PREPARATION MODULE (222)

Flue gas to flow dryer 227 metric tons^day
Combustion air 4,536 metric tons/day
Flue gas from flow dryer 4,763 metric tons/day

Composition by weight % of typical fuel
gas used in flow dryer

H2 7.2%
N2 0.8
CO 12.6
C02 1.0
H2S 0.1
HC 77.5
H2O 0.8

TOTAi.
“

—

m%
Composition by weight % of t 3rpical flue gas

discharged from flow dryer

N2 75.7%
H2O 6.9

5.2
C02 12.2
S02 0.007

TOTAL TM%“



Appendix IV-E COMPOSITION BY WEIGHT PERCENT OF A TYPICAL

FUEL GAS UTILIZED IN THE H-COAL PROCESS (222)

Fuel gas produced in acid gas removal process

H2
N2
CO
C02
H2S
Hydrocarbons
H20

7.27. (by weight)
0.8
12.6
1.0
0.1
77.5
0.8

imr
Typical flue gas discharged from process heaters

N2 75.77. (by

H20 6.9

02 5.2

C02 12.2
S02 0.007
NOx Trace

ixm,

C



Appendix IV-F

H-Coal Solids Separation Module
Process and Waste Streams

( 222 )

Stream Metric tons/day

Vent gas

CO2

U2S

KHo

4
Hydrocarbons

0.6

0.5

0.09

0.09

0.6

1.8



Appendix IV-G

Acid Gases Before and After Treatment

metric tons/day

( 222 )

H-Coal

Ccr-pcnent Before After

819 2-10*

H
2
O 8.6

ppm

145

1.5 1.5

Hydrocarbons 20 20

CO — —
9,232 9,232

51 51
-2

SO, 0.22 *
2

HCiJ 2.1 trace

VC trace trace
X

Total feed 10,134 9,449

Sulfur recovered 775

* Released as SO2 after flaring.



Appendix V-A

Maximum Predicted Ground-Level Concentrations of Sulfur Dioxide
and Nitrogen Oxides (179)

Concentration on p/m (vol ume)

(288 MMCFD) (410 MMCFDl

Annual
SO2 NOx SO2

Resulting from emission 0.0012 0.0018 0.0017 0.0026
Background 0.007 0.0005 .007 0.0005

Total 0.OO82 0.0023 .0087 0.0031
New Mexico standard 0.02 0.05 0.02 0.05

24 hour
Resulting from emission 0.008 0.012 0.011 .017
Background 0.014 0.015 0.014 .015

Total 0.022 0.027 0.025 .032
New Mexico standard 0.10 0.10 0.10 .010

3-hour
Resulting from emission 0.046 • .065
Background 0.016 • .016 _

Total 0.062 .081 _

U.S. secondary standard 0.50 No Standard 0.50 -

The following assumptions were used to calculate these concentrations:

1. Emissions are those found in Table 3-3, Stack-by-Stack Complex Effluents

2. Background levels are those in Section 2. 1.1. 3.

3. Winds and air stability regimes are based on the data presented in
Section 2.1.1. 2.

A. Calculations were made by using a dispersion model based upon



Appendix V-A

Maximum Predicted Ground-Level Concentrationa of Sulfur

Dioxide, Nitrogen Oxides, Total Suspended particulates

and Nonmethane Hydrocarbons for Proposed WESCO Plant.
( 182 )

One Plant

Annual *

SOg

(ppm)

NOx

(ppm)

Particulates

v>ig/m3 )

Pesjltlng from emission 0.0005 0.0012 1

racK^round 0.0007 0.0005 20

Total 0.0012 0.0017 20

vexlco Standard 0.02 0.05 70 »

2-.-hour

PesJlting from emission 0.0009 0.002U 1

sactcground .022 .033
' 69

Total .0229 . 035 “* 70

Mexico Standard 0.10 0.10 150

3-hour

Resulting from esilssion 0.019 0.051 3

rackground o.oUl o.o6 —

Total o.o6o • 161
--

U.S. Secondary Standard 0.50 No Standard No Standard

tl.M. Standard No Standard No Standard No Standard

• 70 u**/" ^ ari

Four Plants

Nonmethane
Hydrocarbons

(ppm as CHi,)

SOg

(ppm)
«°x
(ppm)

Particulates

(ug/n3)

Nomethane
Hydrocarbons

(ppm as CH4)

0.0009 0.0026 1 ••

-- 0.0007 0.0005 20 —

• • 0.0016 0.0031 21 “

No Standard 0.02 0.05 70* No Standard

_ ^ 0.0021 0.005 1.2 —

— 0.022 0.033 69 —

•• 0.02U1 0.038 70.2 —

No Standard 0.10 0.10 150 No Standard

0.16 0.037 0.10 — "

-- O.OUl 0.06 — .22**

0.078 0.16 — —

0.2U 0.50 No Standard No Standard 0.2l>

0.19 No Standard No Standard No Standard 0.17

c mean - 60 uy/nt^ yeomatric mean.



Appendix V-B

CWOUBT or NCLVTMT OOflOOmiATtOO USIIM3I
nxM CMi. um oil ua.s oowrusuw nenaouMiBO ( 133 )

r*ak Annual Avarafn
Caacaat racioaa

Watooralaw t«rotraa»/B^

raak 2A*boor C«o«9aiffot laa
Uorat Caa« IA»lMr lUCaaralqiQr

itroaram/a*

PiMO >-*»•» fDj
OoacOBtraS laaa

al«raifa»a/a*

Part leulataa to
2

MO
2

Partlculetaa BO
2

MO
3

Oil Blala

C-a Tract (CaaOtMA
NodirUd la-(lta and
TOSCO II rroeaaaaa)
(76,000 b/d)

Grand Junction,
Colarada

0.32 0.24 1.3 2.3 2.6 12

Cotonr (TOSCO It
Trecaataa)

(W.OOO b/d) m m
3.0 1.4 4.8 18 13 71

Occidaatal (NodlUad
iB-tita) (J7.000 b/d) m m 0.06 0.07 0.62 0.7 0.6 14

Onion (M.OOO b/d Halt)
(2 unite planned) m m 3.0 2.0 8.3 * 24 *

CmI tiqiMfcctioo
4S,000 «ob/4 ltetb«Ml*

NooracraCt, Vjroalng 0.007 0.04 0.10 0.6 3.3 *.3

r la cha r-Tropaeb
(43,000 oab/d) ti m 2.1 0.07 0.13 •• 3.3 10

(OS HicbouC oo-alta
alaeerieity lanaratlaa
(60,000 b/d)

Pnlaaki, Ttrcinlo

0.4 7.2 2.3 2.3 31 0.8^

tot with on>aita alact>
rieity tencratiaa
(60,000 b/d)

• 9

0.4 7.3 2.4 2.3 28 • .1*
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Appendix V-B

BlAOiARY OF DliaStONS AND CONTROl^ RSQUTBQIKNTS (200)

Typo

Ai»unt

(kgAr)

Control

Device or

Method

Efficiency

With Best

Control

(%)

Oil shale

Particulates 107 , 700 Baghouse,

cyclone,

scrubber

99.66

SO, 2671 Treated fuels,

tall-gas

47

NO, 5343- — 65

HC — Incinerator —

Coal liquefaction

Particulates 28,300 Multiple

cyclones,

Venturi

scrubber,

electro-

static

precipitator

99.12

SO, 2700 Scrubber 88

NOx 2890 Nono

HC 47.2 Nona

Bnlsslons

Remaining

Asblent Air Quality

Comparisons* Additional

With Best

Control

(kgAr)

Calculated from

Best Control Case

(Ug/m^)

Class II

Standard

(ug/m^)

Control

Requirement

(%)

370 200 30 85

1417 18 15 17

1849 23 100^ None

272 11 160^ None

250 25 30 None

330 2 IB Non#

2890 15 lOO^ None

47.2 4 160* None

Dascd on Table 16-15 and acconpanying text,

tFedoral primary standard. No Class II standard exist*

Federal primary standard. No Class II standard exists
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Appendix V-B

ANNUAL AVERAGE SO2 CONCENTRATIONS (/xg/m^)
FOR A COMPLEX OF COAL LIQUEFACTION PLANTS

( 200 )



DISTANCE

-kilonwttrt

Appendix V-B

25

20

15

10

BACKGROUND: 1 3 to 2
1

/xq/m^

PLANTS

FOUR 16,000 mVdoy PLANTS
WITH EMISSIONS CONTROLLED

O

t

STANDARDS (/xq/m* )

FEDERAL PRIMARY 260 -

FEDERAL SECONDARY 150 -

AND WYOMING

CLASS II 30

CLASS 1 10

I I I I I I I I I I I 1 I I 1*^^^ I I I I 1 I 1, , ,1. I 1 1 1 L.

0 5 10 15 20 25 30

DISTANCE • kilometers

WORST CASE 24 -HOUR AVERAGE PARTICULATE CONCENTRATIONS
,/xg/m5) FORA COMPLEX OF COAL LIQUEFACTION PLANTS (200)



DIUrANCE

kllumtlcrt

Appendix V-B

9

DISTANCE -kilometers

annual average SO
2 CONCENTRATIONS (;xQ/m3) FOR A COAL

UOUEFACTION PLANT (200)
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C

WORST CASE 24 -HOUR AVERAGE PARTICULATE CONCENTRATIONS

ifiq/rr\^) FOR A COAL LIQUEFACTION PLANT (200)



Appendix V-B

Model Ites lilts Prom Rough Terrain
(159)

Process

Capacity
[103 barrel!

per day) Site

Max. Terrain
Above Plant

(m)

Emissions (g/s)
Model

Maximum Concentration
(vjq/m3 - 24 hr avg.)

PfT— SO? PM

EDS** 60 IL 43 6.4 217.0 CRSTER

ND 53 VALLEY 2.5 42.4

MN 101 VALLEY 3.0 139.0

WV 488 VALLEY 166.0 5590.0

MMG 45 ND 53 8.8 84.0 VALLEY 4r *

MN 101 VALLEY * *

WV 488 VALLEY 129.0 1230.0

FT • 45 IL 43 56.5 115.0 CRSTER 24.0 2.3

ND 53 VALLEY 11.0

MN 101 VALLEY * *

WV 488 VALLEY 1260.0 1740.0

Colony 50 CO 314 32.6 35.5 VALLEY 214.0 250.0

Union 50 CO' 314 17.6 68.0 VALLEY 194.0 494.0

Ca-MIS ' 76 CO 314 79.5 76.5 VALLEY 200.0 180.0

Occ-MIS 57 CO 314 10.4 21.8 VALLEY 29.0 62.0

PSD II In( rements '37 91

Emissions do not impact nearby terrain, refer to flat terrain results,

Mote: A correction in emission data has resulted in reestimates of both PM and SO2

concentrations by (roughly) a factor of 2, for the EDS process. This will be corrected

in the final document, but these results are provided to show trends.
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Appendix V-B

Flat Tcrralti Model Results (SRl/DOll Cmlssloi» Data) (159)

Prnress
Capacity
(103 BPO) Meteorology Fuel Percent S

Emissions (g/s) 2TF7
Maximum
avg.

Concentration

PM

(uq/mJ)

SO?

PM S02
0 25 km

S02 AN 24

Coal Liquefaction

EOS^ 60 . Atlanta IL #6 3.5 9.5 344.0 0.4 13.0 0.1 2.6 3.1 48.0

MMG 45 Cheyenne PR 0.5 8.8 84.0 0.1 1.2 0.03 0.3 0.3 2.5

F-T 45 Cheyenne PR 0.5 56.5 115.0 1.8 1.4 2.4 14.0 0.3 2.6

Oil Shale
-

Colony 50 Grand Junction - - 32.6 35.5

4.1*
** 5.1** 3.0 26.0 1.7 14.0

Ca-MIS 76 Grand Junction - - 79.5 76.5 1.4**" 0.9**^ 0.9 7.1 0.5 4.3

Occ-MIS 57 Grand Junction - - 10.4 21.8 0.1 0.2 0.04 0.4 0.07 0.8

Union 50 Grand Junction - - 17.6 68.0 3.1** 8.4** 1.0 11.0 2.6 22.0

PSD Inc ements

Clas 1 5 19 2 20

Cl as II 10 37 5 91

*ED5 PM calculations are estimates.

•Concentration is at 10 km.

Concentration is at 20 km.



Appendix V-B

Model Ucsults Unlnjj Modified Inputs"** (159)

Process Modification Location
Power

Generation Feedstock

Lmtsstons (g/s) ‘'2nTi
9 2!

Idxlimmi Conconlratlon (inj/m

avij.

km PH SO?
PM SO? "PIT* SO? ^4 AS

EDS Set all stacks at 50 m East Onsite IL 16 6.4 P16.0 0.3 12.0 0.07 1.1 1.9 29.0

EOS Import electricity East Offsite IL 16 1.7 07.0 0.2 10.0 0.13 2.5 2.9 48.0

EOS Set all stacks at 150 m East Onsite IL #6 * 216.0 * 5.0 4 4 0.6 15.0

EDS Set all stacks at 10 m** East 0ns 1 te IL f6 * 216.0 4 22.0 4 4 4.4 67.0

F-T Set all stacks at 10 m** West Onsite PR 56,0 115.0 4.2 2.0 6.9 40.0 0.3 3.0

Occ-MIS Set all stacks at 10 m** West Onsite PR 10.4 21.8 0.5 1.0 0.1 0.9 0.2 1.3

Class 11

J
PSD InCF

1

ements 10 37 5 91

*Not modeled

**Thli stack assumption Is equivalent to assuming any stack height necessary to exceed height of Irregular terrain byat i99St 10 fn,
''

***faSnr
reestimates of both PM and SO2 concentrations by (roughly) a

show trends’
^ process. This will be corrected In the final document, but these results are provided to
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EMVMlOHHeNTAt COHCCI^tfS AND RESCAACH RCQUIRCHEKTS
(131)

CWVtAOWflirrAL CWyCRW

I. liAm QuALtn

0e9 rAd*tt<y« of MttA re»ourc«t cou14 rotutt

frtMi er^nlc lfM>r9Mi(c eont*w1n«nt$
produced <furln<| iifttfer^reiii^ 94stftc«tlo0
•n<f from surface tffsposal of liquid and sotfd

srastes irctr. processirv9 units. Oroanic
contaminants of concern Include phenols,
pyridincs, anilines, quinallnes and aromatic
hydrocarb^s. Substances of concern In the

main process plant Include spent quench tlqisor

end spent sorbents and reactenls from the

acid 9as reR«val process

2, mtICAL OISnUBAWCC

Subsfdet^ca of the strata above the burned out

coal scam could occur resulting In surface

defonwtlon and aquifer disruption. The

potential exists for a change In grounArater

flow patterns or rates resulting from

Inter'connectlon of aquifers by fracturing

caused by subslo'ence.

tWVlAOW^CHTAL. HEALT>< AW) SAFETY RCQt/IAEHgNTS

t«l Assets currant Information on surface and subsurface water

resources In the regions where development It anticipated.

t*2 Develop improved procedures for sampling and monitoring of

water for pollutants which adversely affect man and the

environment.

1*3 Acc^amjiate baseline, operation and post~op«rat lonal water
quality data for compliance purposes.

Characterize, Identify and quantify the chemical constituents
of liquid and solid waste from processing operations; and

provide samples for bloassay screening study.

1-S Obtain data on sorptive properties of coats and chars to

Integrate with on*going modeling studies to predict
dispersion and movement of the groundwater plume and

extent of groundwater quality degradation.

t *6 Model the nnyl »*cnmrnta ! transport and fata of thn pollutants
released tu surface and subsurface waters, and determine the

residence time Tr the soil/water environment.

Characterize or develop systems for simulating the

chemical and microbiological transformation of liquid wastes
In solid and aauatic rredia and supply such envl ronmental

reaction products for oi<>^^a*•.

2-1 fiijasure mechanical properties of stibsurfcce fonnoclor:-

Ir regions where field testing is antlclpatctl n» c-ttict

S-bsi C-.iV**.

2-2 Verify predictions by measurl-'g suhsir-nca Ir. : fJ.-'.w.

2-3 Develop mcthooology to pre<;Icl disruption oT gicundvaf.er

flow patterns and rates dua to subsidence.

2 -i* Verify predictions by monitoring e'oi,T-Ai^st»r Ir. the field.

2-S Determine potential for contamlisant ».c*/.ege due to

subsidence and fracturing.

2-6 Determine temperature effects on underqroimd formations

odjacent tn tite reaction zone.

1-7 Determine potential for unc4>nl rol lahio burn and monitor
extent of underground burn 2o.')e.

KCSCARCH Tine
(YEARS) RESEARCH STATUS

Coot inuout t-1976 (UL; lETC; USES)

J-5 e-1976 (LU: ItTC; NIOSH)

J-5 Planned

Continuous B-1976 (Lll; LETC! MtTC)

1-3 8-1976 (UL. LETC)

5-7 8-1976 (LLL; LCTC)

- Not Currently Programned

i
Continuous 8-1976 (LLL; LETC)

Continuous 8-1976 (LLL)

Continuous 8-1976 (LLL)

Cont Inuous 8-1976 (LLL)

Continuous 8-1976 (LLL)

font lmio:»s A-1981 (On-qolnq Research at
West Virginia University)

Cont lmx>us A-igfll (Cn-going Research at

Wcit Virginia Uft ivc r-, 1 ty)

A • No 1U41 In place, «w>rk should te Initiated tn rv Indicated

ft - Work In progress since ft Indicated and to contintie at same levs»S of effort

E 'Work In progress since ft Indicated; Increase level of effort

LLL - Lawrence Livermore Latwratory
LCTC • Laramie Energy Tachnotngy Center
HCTC - Morgantown Energy Tcchwlogy Center



Appendix VI-A

CNVIKONHCNTAL COMCtKNS AMO AfSCAACM RCQUI ACMF.NTS

mViRONirNTAL CONtfHN
RISIARCH rtM

rNVINONMfNTAL, HFALTM AND SAFlTY NIOUIRtMCNTS (TCAAV) AfSrAACH STATUS

5. »!A CWinY

The potential eKlsls for air e«lationt friiai * 3*1 Assess current InforMtIon on awleorology end air quality Cont Ihuoua A-1960
the underground coetbustlon zone through
cracks and fissures In the overburden

In the regions wliere development Is anticipated.

caused by subsidence. Fotentlel pollutants 3*2 Develop improved standardized procedures and systams for Con 1 1 nuous •(EFA; NIOSH)
of concern in the raw product gas Include saapllng and monitoring of air for pollutants which adveraefy
part Iculates

, trace elements such es

mercury (Hg) , lead (Pb) , arsenic (As), and
affect man and the environment.

selanlum (Se); CO, KCN and condensible 3*3 Accumulate baseline, operational and post-operat Iona) Contlnou. A-1980
Hydrocarbons. Combustion of the product gaa
will result In emission of SO., NO ,

particuletes consisting of mill aAuuntt

air quality data for compliance purposes.

3*4 Charectorize, Identify and quantify tha chemical constltuenti 1-S A-1980
of hydrocarbons and other organic special. of raw gas, by-products, fugitive emissions and combustion

products that could be released to the atmosphere.

3*5 Characterize chemical transformetlon of atmospheric .. Mot Currently yrogreammd
releases; supply samples of reaction products for bloassey
screening.

3*6 Improve the ability to forecast atmospheric conruntrat Ions •• Mot Currently Programmed

1

and transport of biologically active species as a function
of regional atmospheric characteristics especially In

rugged terrain.

3*7 Develop capability for response to major accidental releases. 1-* A-1981

3*8 Confirmatory data regarding gaseous and particulate *>-5 a-1980
emissions; Identify control requirements, assess current
s tate-of*the-art , Identify technology options and strategies;
evaluate cost/benefit of various options.

It. OCCUfATItmAL HEALTH AHO SAFETY

Protecting the worker from hazardous conditions
and avoiding Inhalation of gaseous emissions
and physical contact with liquids and solid
substances containing contaminants Is the

4*1 Identify hazardous effluents (Including definition of physical
end chemical characteristics) which are emitted Into the
work-place environment.

1-2 A-1981

prime objective of Occupational Health and 4-2 Develop appropriate area and personal monitoring Instruments 3-5 A-1981
Safety. Concerns unique to UCC Include the to estifnete individual dosages of PNA and other coal derived
potential for Inhalation of gases In the residues.
field stetlons caused by Inadvertent ges
leakage from the underground reaction zone 4*3 Establish and Implement Industrial hygiene surveys and 1-2 a-1981

subsidence. Occupational health 1$ of
concern In process plants where workers are

ncn*crlterla toxic substances found In the work place.

In close contact with equipment and
by-products from gas clean-up and desulfur*
Ization units, air compressors and other
auxiliary equipment and even the main power
plant which Is utilizing the product gus.

4^ Develop and Implement additional occupational health and
safety guidelines for in-plant hafyjllng, storage and utilization
standards to minimize accidental exposure to potentially
hazardous substances and working conditions.

1-2 A-1982

4-5 Establish and Inplement clinical medical surveillance — Not Currently Programmed
component of Integrated occupational health program for
research and support personnel; and apply to developownt of
comprehensive occupational health program for later phases.
Including conTnerclallzatlon.

4-6 Apply results of epidemiological data arising from health .. Not Currently Programmed
studies, and from other sources to occupational health and
safety stumJurds and program guidance.

A • No fKO !n place, work should ^ Initiated In FY Indicated
S “ Work in prc>9 ress since Pi Indicated^ and to continue at same level of effort
C - Work In pro9 ress since FY Indicated; Increase level of effort

tLL - Lawrence Livernore Laboratory
LFTC * Laramie Energy Technology Center

• Morgantown Energy Technology Center
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Appendix VI -A
ENVIKOKNENTAL COHCERNS AW RESCAftCH REQUIRCnENTS

ENVIlUmNCNTAL CONCERN .
ENVIRONHCirrAL. HEALTH AHO SATETY REOUIREWNTS

HCSEAACH TIHE
(YEAAS) RESEAACH STATUS

s. Hym
Himn health concern* for UCC canter on the 5*1 Screen sea^les with simple cell bloassays for xeitagenlc and 2-3 C-1978 (LLl)

long*terei chronic effects of public exposure eerclnogenfc substances.

to toxic and hetardoui conpoundt. The risk*

froe these chemical confounds are subtle and 5*2 Conduct secondary biological screening, to assess toxicity* 3-4 C-t979 (LLL)

difficult to deal with, since a large mutagenicity and chromosome damage from partially characterized
vericty of potentially toxic carcinogenic constituents from above to determine which mixtures* clesseS
or rmitagcnie substances soy result from or compounds werrant testing In animals.

UCC. These substances will likely be .

present In coa^lex mixtures, and Include 5*3 Conduct acute and subchronle animal toxicity studies on any 2-3 A-I98O
other coepounds which are unknown and need unique compounds to UCG (as conpared to surface gasif icatlon)

to be Identified and assessed for health unique emissions, by-products and water contaminants.
fnpects. In particular, the effects of
chronic low'level exposure to potent 5*^ (Quantify metabolic fate and tissue dose for unique emissions* 2-3 A.I9SI

by-product carcinogens, such as polycyclic by-products and water contaminants.

aroeatic hydrocarbons and aroaiatic amines.

are poorly understood. 5*5 Provide animal dose response data for chronic toxicity* 3-4 A-1982
carcinogenicity, embryo toxicity and reproductive damage for

1

unique UCG emissions, by-products and water contaminants.

a. tcpiwT

Aquatic and terrestrial ecosystem In the 6-1 Screen samples of atmospheric emission, liquid weste and Cont Inuous B-I979 (LLL)

vicinity of the UCC sites i*my be effected by organic, trace or solid residues for acute toxicity to

long-term, low-level toxic emissions In the standard terrestrial and aquatic organisms, and those

wiste streams or by Inadvertent releases indigenous to development sites. Develop coirparatlvc

from the underground reaction zone, both toxicity data on gasification processes.
western and eastern ecosystems should be

assessed particulerly with regard to the 6-2 Determine potential for toxic materials to accumulate In Cent inuous *-1979 (LLL)

potcntlel for ecological cycling of aquatic and terrestrial biota. Develop data base for

pollutants through the food chain to man. effluent sa^vples and compounds reprasencat 1 ve of major
The ecosystem may also be effected by changes classes of compounds in effluents.

In the natural water supply regime caused by

disturbances to the oquifers In the vicinity 6-3 Develop and apply n>de1s of transport and fate of toxic — Not Currently Progriwed
of the sites materials In terrestrial and aquatic ecosystems and

characterize significant food chain transfers.

6-4 Determine the effects of sublethal exposure of reprasentativo .. Not Currently Prograimned

classes of compounds on organism and population characteristics.

6-S Determine the effects of key contaminants on functional Not Currently Progremmed
aspects of nodal ecosystems.

6-6 Inoculate and dose ecosystems In the field to detenalne .. Not Currently Programmed

transport* fate, end effects of toxic meterielt. Eng>loy

the eld of ecosystem models.

6-7 Evaluate changes In comnuntty structure and monitor for Cont inuous B-I979 (LLL)
signs of toxicity In areas lng>ected by operating facilities.

A - No R&O In Morfc should bo Initiated In pr Indicated

8 - Work In progress since FY Indicated and to continue at safne level of effort
C “ Work In progress since FY Indicated; Increase level of effort

ILL - Lawrence Livermore Laboratory
LCTC *• Laramie Energy Technology Center
HETC • Horsentown Energy Technology Center



Appendix VI-A
(NVlHOlfHINTAI CyHCTHNS AND HEStAKUl KrOUIRCHTMTS

fNVtftONMi ntai court hm rNVIMWMINTAl . lltAlTII ANU SAfITY ACQUIHCNN1S RiSIAttni ^ITATIIS

/ . Wil TfnriHA ArqtMRfHf HfS V

In or<lcr to co*n|>iy with alt existing and emerging
effluent and oir emission requirements as stipulated
In (he appMcaUle public health laws (Claan Water Act *

Clean Air Act Aisundhmnt s 1977» Toxic Substances
Control Act| the Safe Drinking Water Act* and the

7*1 Define pollution rontrol requlrcmnnts based on regulatory stemlerJs
<(*r existing), or anticipated quantification of pollutant retea«a»,
heel lh/ecolo«|lcal efl'ectt data and tiansport/tiansfunHatlon fata
studies.

Cent Inuous B-1970 (LCTC)

Resource Conservation Recovery Act)* It will be

necessary to develop control systems and mitigation
strategies for criteria and non^crlteria pollutants.

7-2 Determina facility compllanca with federal* state and ocher
environrnental regulations and standards.

Continuout P laftnad

1 dent 1 float Ion and enforcerrient of applicable OSHA 7*3 identify and/or develop control technology options or strategies Continuous •-I974 (UTtj at)standards Is also of concern. Mitigation strategies
for physical disturbances* especially subsidence,

for underground pollutants and evaluate effectiveness.

need to be developed. 7*^ Assess the atmospheric emissions and particulate control needs. Continuous A-1980

7*$ Evaluate control technology to mitigate the Impacts of physical
disturbances.

Continuous B-1978 (trrc: ui)

7-8 Asjeu the r«cl*n,tlon affort n«cded du« -o physical disturhancas. “ Not Currently PrograoHed

1

7*7 If needed, develop reclamation management plans to Include
pre-operational collection of plant materials for re-estabi Ishnent
after UCG operations are completed.

— Not Currently ProgrexiBed

7-8 Evaluate effectiveness of contaminated water cleanup, managenwnt
and disposal procedures. Identify control technology needs and
optitwis for control of gaseous, liquid and solid wastes and pollutant
dlscl^rges.

Con 1 1 nuous 8-1976 (at)

8. SWIO-ECWOHIC FACTOHS

Socio-economic concerns center on the analysts of
potential quantitative Impacts related to population*
effployment* community services* fiscal and tax base

6-1 Conduct demographic* social and economic base studies In coal
resource areas.

-
These are not

and other Inst I tut lonal effects. Emphasis should
be placed on the different economic bases of the

8-2 Predict local and regional population-related effects. -
true research requirements

eastern states and the western states and Integrated
assessments which consider several energy resource

8-3 Predict employment Impacts. "
and will be addressed

development scenarios for the same resource.
Competition for consumptive water could effect plant

6-k Assess housing and coniuunity service requ 1 remen t s

•

"
in the various NEPA

siting or Induce hardships o n other Industries and
future utliirat>on of land overlying burned out coal

8-5 Assess fiscal Implications and lng>acts on tax base. ”
documents scheduled

seams Is a major concern. 8-6 Assess Inpacts on quality of life, life style and culture,

8-7 Evaluate land use changes induced directly (subsidence,
construction of facilities) and Indirectly (Increased prettura
for development) a

8-8 Determine potential for Increased competition for water resources
between local and regional communities.

8-9 Assess states needs for enabling legislation or other Institutional
requirements to administer energy development programs

-

by DOE and EPA

A • No ^0 fn place* work should b« Initiated In FY indicated

8 * Work In progress since FY Indicated and to continue at same level of effort
C - Work In progress since FY Indicated; increase level of effort

ILL - Lawrence Livermore Laboratory
LtTC - Laramie Energy Technology Center
HCTC - Horgantown Energy Technology Center

L C
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Appendix VI-B

Analysis Summary ^28)

Technologic Asstsswtnt

• Risks exist because environmental RIO and all relevant regulations
are not complete:

- major design of environmental R&D programs to anticipate
environmental problems of new plan Is needed

- greatest risk areas are level of hazardous wastes in high
volune wastes, reclamation in arid areas, toxics in pro-
ducts and work place, fugitive venting and in-situ technolo-
gies/water intrusion

- >et-to-be-definod redulaticns have biooest potential impact

(RCRA, OSHA, TSCA, NO^, visibility, PSD, underground injec-

tion), specific technologies could become unacceptable under

stringent regulation of any of these

- specific subprocesses, such as processes following gas

synthesis in indirect liquefaction, require additional en-

vironmental characterization to better determine control

needs relative to environmental standards

• Assessments assune stringent state-of-the-art controls for NSPS and

for permitting conditions:

- need for early and updated guidelines and procedures by
Federal units

- ability to meet ambient standards depend on using stringent
controls and engineering rrectices

Siting Analyses - Coal Conversion

• Location of counties for siting opportunities suggest that physical
environmental and resource constraints can be met for multiple
locations:

- need for nearby coal reserves can be met in 160 counties
of 16 states, based on proven reserves, coi'wittn>ent on long-
term leasing are not considered

- locations in and naer all idantlfiad RSO Class I and
nonattainment counties aara excltidad

- physical accessibility to water in air quality accepUble
counties is not a problem, but institutional barriers can
be a major delay constraint and can limit Industry siza

- 41 counties in 8 states remain as areas with siting oppor-
tunities (Montana, Hyoming, North Dakota, Illinois, Vest
Virginia have over S counties)

- 13 Western counties appear able to support several-modula
facilities

- results are dependent on analysis assumptions, see Table 2

a Constraints not factored In would limit sites and facility sizes, end
delay deployments. These include:

- in East, prior long-term commitments of coal reserves

- level of Class II air increments used by electric utilities,
new industry

- In Mest--and universalty--inabtllty of rural communities to

absorb population growth

• in some areas, population likely to oppose changing way of life

- In West, ability to solve water rights, and water transport
and storage institutional constraints

m Overall, opportunities for sites exist to allow multiple site selection

so that alternative siting strategies of areas most-amenable to solving

institutional factors can be stressed.
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Analysis Sutimary (Continued) (128)

suing Analysis - Oil Sh«1t

• Using $*«e *1r quality Judgwients as for coal conversion, 3 shale
resource counties of Colorado and Utah containing shale are 200,000
BPD siting opportunities,

a Recent URC water assessments suggest surface water can support

Industry In excess of 1.3 million BPD

• Rural comnunlty growth constraints are severe

a Proposed wilderness area can Impact Utah siting

Pemittinq Concerns

• Lack of defined permitting requirements to allow definitive analysis

of proMem areas

0 Solutions to some problems are underway

- State of Colorado procedures development

• lead agency, with CEQ model Joint assessment and review

procedures

a coordinated public hearings

- EPA proposed consolidated permitting procedures

e RCRA, NPDES, PSD. and underground Injection

e Also EPA-001 surface mlnino coordination

- Draft procedures by EPA and DOE to set perfomance standards

guidelines for u*e by permitting agencies

. Executive Orders laeleeented fa* Federal critical Energy

Facility Program ond the Energy Cccrdlnatlnq Coawittee

a Federal Needs

- better coordination, pernaps a lead agency: concurrent
review steps

• participation In Interstate solutions and compacts

• Joint review processes with state and local permitting groups

• technical and training aids to states, funding subsidies for

Impacted agencies

- reducing redundancy In Federal and state parallel steps

- carefully structured mediation and negotiation mechanism
to address Issues and reduce potential for litigation

a State Needs

- augmented, trained staffs

- coordination among state units

- cooperation across states and with Federal permitting,
reviewing agencies

- earlier public Involvement, particularly focused requests for

public Input during environmental assessment preparation

g Other Concerns

- Institutional barriers problem

- local perceptions and Interests

- reduce likelihood and litigation

a better defined processes, data

« use of mediation, nsgotlatlon

a defined tines for litigation

0 cut ability to retrace earlier decision points

o
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SUMMARY STATEMENT ON BIOLOGICAL EFFECTS OF COAL LIQUIDS

( 128 )

Biological research on coal liquids derived from processes under

development by DOE (H-coal, SRC II, Exxon donar solvent) is in its

infancy, and thus no conclusive statement on risk associated with production,

transportation, handling, and end-use of these materials can be made.

However, based upon research with materials primarily derived from the

SRC H process, the following preliminary statements can be made:

1. SRC II liquids have industrial toxicity ratings, based upon acute

and subchronic toxicity experiments similar to those of many

compounds in commercial use. Their acute toxicity via ingestion

, to rodents is similar to that of benzoic acid, phosphoric acid, and

sodium tartrate. SRC materials are significantly less tox;c (by

from 1 to 2 orders of magnitude on a g ingested/g body weight

rodent) than pesticides such as dieldrifi and chlordane. Chronic

experiments in which toxicity is determined after different routes

of entry are needed to assess the effects of long-term exposure.

2. SRC II liquids, in subchronic ingestion experiments, cause embryo=

toxicity in rats at levels approaching doses for maternal toxicity.

This implies that the fetus may not be at considerably greater

risk than the adult, female animal. Experiments with other

species and routes of exposure as well as quantitative studies on

the crossplacentai movement of SRC II materials will better

define potential risks to the prenatal individual.

3. Liquids derived from coal pyrolysis (Bergius process), the Union

Carbide Institute, West Virginia, coal liquefaction pilot facility,

and from two coal liquefaction technologies no longer under

development have been shown in mice to be skin carcinogens.

Light fuels derived by indirect liquefaction (Fischer-Tropsch

synthesis) do not appear to be skin carcinogens in mice.

Comparatively, surface-retorted shale oil and crude petroleum

distillates have also been shown to be skin carcinogens in mice.

It should be noted that industry has worked, unknowingly, with

carcinogenic agents for many years (c.g., chlorinated diphenyl

mixtures such as aroclor and kaneclors. vinyl chloride). Knowing

the carcinogenic potential of a material prior to its large-scale

production and dissemination may result, when appropriate steps

are taken, in a lesser risk than producing and commercially using

a material defined as a carcinogen years after its introduction

into commerce. Coal liquefaction operations, at this time, treat

process and product materials as potential carcinogenso

4. Microbial mutagenesis assays have suggested that SRC II high-

boiling "heavy" liquids and other high-boiling coal liquids have

mutagenic potency considerably greater than crude petroleum an4
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from 4 to 100 times (depending upon assay system) greater than
shale oils derived from surface retorting. Light fractions of
SRC II are without mutagenic effect. This would suggest, if

there is a correlation between microbial mutagenesis and
carcinogenesis for complex mixtures such as coal liquids, that
high-boiling coal liquids may pose some carcinogenic hazard.
R^ent experiments involving chemical fractionation, coupled to
microbial mutagenesis assays with concomitant tentative
identification of mutagenic compounds/compound classes suggest
that mutagenicity for this material is effected by a discrete
number of compounds. If this is the case, and if the microbial
mutagenesis/carcinogenesis correlation holds true for SRC II heavy
distillate, it is possible that process changes may ameliorate
carcinogenic risk.

5. Workers at the Institute, West Virginia, coal liquefaction facility
developed skin cancer at a higher incidence than the general
population. However experience to date at the SRC pilot plant in
Fort Lewis, Washington, operational since 1975, suggests no
unusual or readily apparent health effects in the work force. The
Fort Lewis facility has had, since its startup, a state-of-the-art
industrial hygiene and worker education program, which may
account for its present health record.

In summary, it would appear, based on early data, that coal
Uque faction poses some hazard to worker arid environmental health. The
hazards involved are in the process of definition at this time but appear to
be similar to risks incurred in production, transport, and end use of other
'"^^fsfials in present commercial use. The possibility of arnelioratii'ig one
source oI chronic risk (carcinogenic materials) exists and should be analyzed
prior to commercialization of the coal liquefaction processes presently under
consideration by DOE,



Appendix VI-D

GENERIC PROBLEM AREAS IN COAL LIQUEFACTION

• INSTRUMENTATION AND CONTROL

• ESTIMATES AND CORRELATIONS OF STREAM PROPERTIES

• MATERIALS AND COMPONENTS

• GASIFICATION

• GAS CLEANUP AND RECYCLE

• HEAT RECOVERY

• HEALTH AND SAFETY CONSIDERATIONS

• WASTE TREATMENT

PROBLEM AREAS IN COAL LIQUEFACTION •

DIRECT AND TWO-STAGE PROCESSES

• SLURRY PUMP

• SLURRY PREHEATER

• REACTOR FLOW DISTRIBUTION

• HIGH PRESSURE SLURRY LETDOWN VALVE

• SOLID-LIQUID SEPARATION

• VACUUM COLUMN

• GASIFIER

• LOW-TEMPERATURE CARBONIZER

• HEAT RECOVERY

PROBLEM AREAS - PYROLYSIS AND HYDROPYROLSIS

• PRESSURIZED DRY COAL FEED SYSTEM

• FEEDING CAKING CCJaLS TO REACTORS

• PROCESS HEAT SUPPLY TO REACTORS

• HEAT RECOVERY AT HIGH TEMPERATURES

• REMOVAL OF SOLIDS FROM GASES

PROBLEM AREAS - INDIRECT LIQUEFACTION

• gasifier AND GAS CLEANUP

• FLUID BED REACTOR SCALEUP
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New Mexico Standards of Performance for Gasification Plants

(109)
J

The Ncu Mexico Standards of Performance for Gasification

Plants include standards for particulate matter, gaseous sulfur

compounds iSOj, H^S, CSj, and COS), organics/hydrocarbons,

hydrogen c>anide, ammonia and hydrogen chloridc/hydrochloric

acid. Details of these regulations are discussed below.

Particulate Emission Standards as they apply to gassirication

plants are:

1. Maximum emissions - general—0.03 gr/sef exit gas

2. Maximum emissions - gas burning boilers in conjunction with

gasification plants—0.03 Ib/MM Btu heat input to boilers

(lower heating value)

"i. Maximum emissions - boilers operated in conjunction with

gasification plants and firing more than one fuel

a. If more than one fuel is fired simultaneously in a boiler,

the boiler shall be considered as two or more units, each

firing the equivalent amount of fuel with the appropriate

heat content separately but having a common stack for

determination of allowable emissions. Allowable emissions
' shall be calculated according to the following formula:

+ EQ + ECL“T 0^0 c^c
where Ej is the total allowed emission in pound per given

period of time;

E^ is the allowed emission from oil in Ib/MM Btu’s;

Eg is the allowed emission from coal in Ib/MM Btu’s;

E is the allowed emission from gas in Ib/MM Btu’s;

0^ is the heat released by the oil based on the higher

heating value in Btu’s per period of time;

Q is the heat released by the coal based on the higher

heating value in Btu’s per period of time;

Q is the heat released by the gas based on the lower

heating value in Btu’s pet period of time.

b. In addition to the limitations in 3a, the total allowable

emissions of particulates two microns equivalent aero-

dynamic diameter or less shall be calculated according to:

Ef'0.40E^(Q^-^O^4Q^)

where E, is the total allowed emission of fine particulates

in pounds per given period of time, and all other terms
remain as defined above.

4. All emissions to the atmosphere shall be through stacks at

least ten diameters in length and equipped with adequate
platforms and sampling ports for accurate sampling.

5. Fugitive Dust. It shall be prohibited to cause or allow any
material to be handled, transported, stored or disposed of or

a building or road to be used, constructed, altered or

demolished without taking reasonable precautions to prevent
particulate matter from becoming airborne.

6. Maximum emissions coal briquet forming facilities

a. 0.03 gi/scf exit gas

b. All particulate matter emissions shall be limited to stack

outlets within technical feasibility.

Sulfur Errussion Standards— for coal gasification facilities,

where ‘Feed’ means those materials which enter directly into the
manufacture of synthetic natural gas, and includes, but is not
limited to, coal, tars, oils, and naphtha.

L Maximum SOj emissions—gas-buming boilers—0.16 Ib/MM
Btu heat input (lower heating value) to all boilers

1. Maximum sulfur emissions—0.008 Ib/.MM Btu heat input
(higher heating value) in feed introduced to plant

'i. Hydrogen sulfide (H^S) - carbon disulfide - carbon
oxysulfide: maximum emissions

a. 100 ppm (by voL) in effluent gas, any combination of
HjS, carbon disulfide, and carbon oxysulfide.

b. 10 ppm (by vol.) maximum H^S component in combined
effluent gas.

OrganicjHydrocarbon Emission Standards— for gasification

plants include storage, handling, pumping, safety rebef valves, and
blowdown systems. These standards are stated such tf,at no person

owning or operating a gasification plant shall:

1. Place, store or hold in any stationary tank or container

(except waste water treatment basins, ponds, clarine:^ and

settlers) any phenols or any organic compound having a Reid

vapor pressure of 1.5 psia or greater, unless the tank or other

container is designed, equipped and maintained with:

a. A floating roof, consisting of a pontoon-type, double-deck

roof or internal floating cover which rests on the surface of

the liquid contents and is equipped with a closure seal or

seals to close the space between the roof or cover edge and
tank wait;

b. A vapor recovery system consisting of:

L A vapor gathering system capable of collecting the

organic compound vapors and gases discharged; and
ii A vapor disposal system capable of processing the

organic vapor and gases so as to prevent their emission

to the atmosphere; or

c. Any other device which is at least as efficient to prevent

vapor or gas loss to the atmosphere.

2. Place, store or hold in any stationary tank or container

(except waste water treatment basins, ponds, darifierSw and
settlers) any phenols or any organic compound having a Reid

vapor pressure of 1.5 psia or greater without the lank or

other container gauging and sampling devices bebg gas fight,

except when gauging or sampling is taking place;

3. Load or unload into any tank, truck or trailer any phenols or

any organic compound having a Reid vapor pressure of 1.5

psia or greater unless;

a. The loading facility is equipped with:

I A loading arm having a vapor collection adapter to force

a vapor tight seal between the adapter and the hatch and
having a means of collecting the vented vapors and
preventing their emission to the atmosphere; or

iL Any other device which is at least as efficient to prevent

vapor or gas loss to the atmosphere; and
b. A means is provided to prevent liquid organic compound

drainage from the loading device when it is removed from
the hatch of any tank, truck, or trailer or to accomplish
complete drainage before its removai

4. Use a pump or compressor which handles any phenols oi any
organic compound; having a Reid vapor pressure of 1.5 psia or

greater, unless the pump or compressor is equipped with
mechanical seals or other devices of equal or greater
efficiency to prevent liquid or vapor losses;

5. Install safety relief valves, except valves installed on gas
streams containing steam, product gas, nitrogen or oxygen
unless they are connected to a blowdown system; and

6. Operate a blowdown system without disposing of the gases in

a manner which will prevent hydrocarbon emissions to the

atmosphere. If combustion is the means of disposaL it shall

be by smokeless flare or similai means to achieve complete
combustion.

Hydrogen Cyanide Emission Standards— for gasification

facilities are:

1. Maximum Emission— 10 ppm (by voL) HCN in eflluent gas

Ammonia Emission Standards

1. No person owning or operating a gasification plant shall

place, store or hold in any suuonary tank or other coniamer
any ammonia unless the tank or other container is:

a. A pressure tank capable of mainlaiiiing working pressures
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pjfllcient to prevent loss of ammonia to the atmosphere,

b. Equipped with other equally effective control equipment
to prevent loss of ammonia to the atmosphere.

Z Maximum Emission— 25 ppm (by voL) NH3 in effluent gas

Hydrogen Chloride [Hydrochloric Acid Emission

Standards— for coal gasification facilities arc:

Maximum Emission—5 ppm (by vol.), any combination of

hydrogen chloride and hydrochloric acid in effluent gas
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PROPOSED PRIORITY I POLLUTANTS
FOR COAL CLEANING PROCESSES (288)

Specific Pollutant Specific Pollutant
LIblI te tlons** Limitations**

Sleaants A B C D E F C Crouplngs A B C D E F c

Alunlnin Alkalinity X
Aotloony X Aimonla X X
Arsenic X X X Cyanide X X X X
(arlua X X X Chlorides X
Aerylllua X X SlCraCea X X
Boron X X Sulfides
Broolnc X Sulfates X
Cadaluat X X X SO X X
Calcium X SO* X X
Carbon TouQ Suspended
Cerium Solids (TSS)

Cesium Total Dissolved
Chlorine X X Solids (TDS) X
Chroolua X* I X Chemical Oxygen
Cobalt x» DesMnd
Copper X* X Total Suspended
fluorine X fartlculates (ISP) X X
CBlUtza Caifaon Dioxide X
Crraonium CarUon Monoxide X X
Icedloa Hydrocarbons X
Iodine X Photochemical
Iron X X Oxidants X
Lanthanum Oil and Grease X
Uead X X Phenols X X X
UthluB Organic Sulfur
Magncalum Cooq>ound8

Benjiaoese X X X Organic Nitrogen
tferenry X X X X Cooq>ounds

Hnlybdenum X Polycyclic Organic
Nickel X X Materials (POM's)

Niobium Carbon Chloroform
Nitrogen Extract (CCE) X
Oxygen
Phosphorus X
Potassium
Rubidium
Selenium X X
Silicon
Sodium
Strontium
Sulfur
Tellurium X
Thorium
Tin
Titanium X
Uranium X
Vanadium X
line X X X
Zirconium X

* Columa headings are defined as follows:

A. HaClonal Primary and Secondary Ambient Air Quality Standards
%, OSHA Standards for Workroom Air Contaminants
C> National Emission Standards for Hazardous Air Pollutants
6. New Stationary Source Performance Standards (Coal Preparation Plants)
I. Drinking Water Regulations (EPA and PUS)
t. EPA Toxic Pollutant Effluent Standards (Proposed)
C. EPA Water Quality Criteria (Proposed-not regulations)

Metal fume standard.
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Appendix VII-C

1990 SYNFUELS PLANT DEPLOYMENT
(055)

EASTERN WESTERN ENERGY OUTPUT
STATES STATES 10»Btu/DAY 10*BDOE

COAL-TQ-SNQ 7 6 3250 0.5

PEAT-TO-SNG 2 - BOO 0.1

CGAL'TO-FUEL GAS 5 - BOO 0.1

OH. SHALE-TO-SNG 1 - 250 0.05

OIL SHALE-TO-OIL 2 B - 0.35

COAL-TO-LIQUIOS 5 6 - 0.55

COAL-TO-COMBINED
tf'VCLE

(Barrels of Oil Displaced) 14 6 2000 0.4

OTHER POWER PLANT DISPLACEMENTS 0.35

BIOMASS 0.1

UNCONVENTIONAL GAS 0.75

TOTAL 3JJ5
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