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proposes to pursue both them and the possibly more expensive coal
liguids.

As a separate task, ESCOE is undertaking a comparative analysis of
the commercial-~scale economics of selected synfuels processes. This
analysis focuses upon those coal gasification and liguefaction pro-
cesses that are receiving financial support under the DOZ Fossil
Energy Demonstration Program. The DOE's support is helping to ensure
the public availability of detailed technical and economic studies.
ESCOE is reviewing these studies with regard to the uniformity of
project scopes and the comparable handling of major capital and oper~
ating costs elements. ESCOE is using a2 common set of financial para-
meters to recompute the economic performance of each process over its
useful lifetime. The results of this task will be published as a
separate ESCOE report, in a form to facilitate econcmic comparisons.

7.4 ENVIRONMENTAL IMPACTS

The emergence of a synthetic fuels industry has been accompanied by

many comprehensive assessments of its health and environmental impacts.

The Department of Energy (66,87)

(68)

and the Congressional Research Ser-
vice prepared analyses that were made availablie to the Congress
and the public Quring the legislative deliberations on the synthetic
fuels program. Several major environmental impact statements (EIS)
have been published (€9,70) detailing the environmental, health and
safety benefits and risks of synthetig fuels commercializatian and

of various advanced coal technologies. BAn EIS has been prepared for
the Great Plains Gasification Project (71) and a draft EIS has been
prepared for the SRC~II Demonstration Project. (72)* A draft EIS is
well along for the Department of Energy's oil shale program. This
builds upon the very comprehensive final envirommental statement forx
0il shale leasing. (73) The Office of Technology Assessment (74,75,78)
has published comprehensive analyses on coal, oil shale, and enhanced

*  Edirar'c Note:

Additional FIS's for synthecic fuels projects have baen completed
snbsequeat to the oviginal issue date of this report. The ffmal
EIS for SRC-II and the drafr EIS for SRE-I were bath published

iz Jagmuary 1981l. The draft EIS for the Memphis Gasificacion Project
was issued in October 1980.
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0il recovery, including heavy oils. Although the coal azssessment
deals mainly with the direct use of coal for combustion rather than
for synthetic fuels, it does provide a wealth of information about
coal mining and transportation with respect to impacts on the en-—
vironment, public health, occupational safety and health, and the
community. The Federal Interagency Committee on the Health and
Environmental Effects of Energy Technologies has identified in
several reports {77, 78, 79, 80) the health and environmental prob-
lems of coal technologies including gasification and liquefaction
and of oil shale technology. Thus, environmental and health con-
Cerns have been examined repeatedly and in depth.

The common message of these assessments and statements is encourag-
ing. The environmental effects of synthetic fuels plants are sufZi-
ciently well understood so that the nation can move prudently.to
initiate a synthetic fuels industry.

This is not to say tﬁat all guestions have been answered completely.
Dnecertalnties do exist, of course, as there inevitably are for any
technology which does pot yet exist at a commercial scale. Many of
these uncertainties can only be resolved by proceeding with the cor-
struction and operation of synthetic fuels plants. Thus, the ini-
tial plants need to include comprehensive envirommental monitoring
and surveillance systems, for example, to demecnstrate completelwy
that all environwmental standards are being met. The preponderence
of expert opinion is that the environmental impacts have been fully
identified, and that controgl technologies are available to meet +he
standards of envirommental performﬁnce which <an reasonably be

expected.

7.4.1 Laws and Regulatiomns

Synthetic fuels projects are subject to a large bedy of laws and
recqulations promulgated to protect human health and the environment.
Table 7.2 gives a partial listing of the laws affecting synfuels
plants.{al) They cover all major concerns: clean air, clean water,
solid wastes management, toxic substances control, worker protection,
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mining, land poliéy, and the list goes on. There is no significant \JE:
area in which the impacts of svnthetic fuels plants would go unregu- ;%i
lated. ;é
The existence of so many different laws and regulations creates un- :é
certainties as to the time and steps reguired to satisfy the various §
administrative reguirements. Each application for a permit, a ?
license, or an approval must be submitted at the proper time, follow ;
the prescribed procedures, and include the regquired supporting data, E
The timing, procedures, and data in each case are different. No B
large commercial synfuel project has as yet made it through this E
maze of regulations, and it is impossible to state with certainty %
the total length of time required to bring a project on-stream. Z
Table 7.2 Environmental Legislatiorn Affecting g
Synthetic Fuels Plants ;
Year Enacted é
Title aor Amended
The Rivers and Harbors Act 1899 5
Occupationsl Safety amd Health Act ' 1870 ::'
Noise Comtrol Act 1972
Marine Protection Research and X
Sanctuaries Act 1972
Endangered Species Act 1973
Safe Drinking Water Act 1974
The Nationxl Pnvirommental Policy Act 1975 {amended) é
Resource Conservation & Recovery Act 1376 ;
Federal Land Policy and Mapagement Act 19786 E
Toxic Substances Control Aet 1976 :
Clean Air Act ' 1977 (amended)
Federal Water Pollution Control Act 1977 (amended)
Fedaral Coal Leasing Act 1977 (amended)
Fedaral Cecal Mime 3afecy & Health Act 1977 (amended)
Surface Minipg Control & BReclamation Act 1977
Endangerad American Wildermess Act 1578
Tha uncertainty is conpounded because envirommental regulations are _}
124
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continually evolving anc expanding. ZEven if we saw clearly how to
navigate through today's maze, tomorrow's course could be different.

Adéitional environmental regulations are Jjust now being develeped or
revised in several major areas affecting synfuel plants.(sz). In
part, these changes are occurring because several of the laws shown
in Table 7.2 were only recently enacted or amended. For example,
the last several years have seen increased emphasis on the regula-
tion of toxic substances, especially carcinogens, as evidenced by
the arrival of the Texic Substances Control Act (TSCA) in 1976. In
other cases, such as ambient air quality standards and new source
performance standards, Congress has mandated that the regulations

undergo periodic review and revision.

There are many areas where synthetic fuel plants may be affected

by emerging regulations. For example, under the Clean Air Act, New
Source Performance Standards are established to limit air emissions
caused by specific industries or processes. Such standards have not
yet been promulgated for synkhetic fuel plants. The existing stan-—
dards for coal preparation plants, petroleum refineries, and fossil-
fired boilers are each applicable in part. Standards specific to
synthetic fuel plants, however, are not expected until 1983 or later.
In the meanwhile, the Envirommental Protection Agency (EPA) plans to
publish environmental guidance documents which, while not legally
binding, are intended to direct the early develoapment of the industrw.
0il shale, coazl gasification, indirect liguefaction, and direct lig-
uefaction are among the technologies for which guidance will be
reported.

Requlations are being developed, also under the Clean Air Act, to
prevent visibility degrzdation. The wisibility regulations could
lead to more stringent requirements for contrelling emissions of
fine particulates, sulfates, and nitrogen oxides. These regulations
will affect plants located near mandatory Class I areas, which per-
mit very little increase in the ambient concentrations of regulated

J air pollutants. One~hundred and fifty-six Class I areas have been

I;'-'.‘.‘c.‘ e
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designated for visibility protection.

In connection with the prevention of significant deterioration (PSD),
the EPA iz revising the PSD regulations as a result of a2 June 1879
court decision (Alabama Power Co. vs. Costle) which invalidated key
provisions of the earlier regulations. The current thinking is %o
define a "major" scurce based on emissions after, rather than before,
controls. The revised regulations would alse increase the number of
pollutants requiring Best Available Control Technology (BACT) and
would.reduce the level of emissions considered significant. TFugi-
tive dust may be included in assessing the impact of a source.
Contamination of groundwater. by injected fluids is to be regulated
by'the Underground Injection Control Program. These regulations
could affect liguid disposal procedures at synthetic fuel plants.

Regulations for handling and disposing of solid wastes, under the
Resource Conservation and Recovery Act, were proposed in 1378 and
1979. Two parts of the final regulations were issued in February
1980 and in April 1280. Especizlly sigpnificant are the provisions
regarding "hazardous®™ wastes. A waste is classified "hazardous™ if
the leachate from the waste contains any contaminant whose concentra-
tion exceeds 100 times the safe drinking water standard. It appears
that the great percentage of synfuel wastes will not be classified

- as hazardous, but this remains to be confirmed conclusively. Hazard-

ocus substances must be handled according to special procedures ané
disposed of at a permitted hazardous wastes disposal site.

The Toxic¢ Substances Contrcl’act gives EPA authority to regulate
toxic chemicals in all areas of commerce. In particular, EPA may
require warning lables on toxic chemicals which enter commerce.
Other forms of regulation may range as far as banning procduction or
distribution of certain chemicals. Toxic substances regulations
have not vet been promulgated, but could not have a major effect on,

synthetic fuels,
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7.4.2 Ajr Bmissions

The principal géseous emissicns from synthetic fuel plants ave nitro-
gen, water vapeor, and carbon éioxide, all of which are normal con-
stituents of the earth's atmosphere. Synthetic fuel Drocesses also
emit lesser amounts of various pollutants, chiefly sulfur compounds,
oxides of nitrogen, particulates, hydrocarbons, and carbon monoxide.
The emissions may result from the processing operations oz from
auxiliary operations, such as on-site steam generation.

Concern has been expressed over the potential increase in atmospheric
coz levels which can result from the long-term combustion of fassil
fueis~ and which may eventually affect the earth's climate. The mech-
anisms of CO, accumulation in the atmosphere and the potential for
climatic chwnge are poorly understood and are receiving increased
research attention. The current state of scientific knowledge in
this area is inadequate to make political and societal decisions
regarding the acceptable use of fossil fuels, including syntletic
fuels.

The chemical and physical operations that constitute a surface syn-
thetic fuel process occour in enclosed wvessels, often operating at
high temperatures and pressures. For in situ processes, these
opefations occur underground and, in theorv, are confined to discrete
zones or strata. In either case, the processing vessel or zone is
designed to minimize direct gaseous discharges £c the atmosphere.
Emigsicns from the process operations result primarily from fugitive
leaks and vent gases. Leaks can occur at pump seals, joints, pack-
ing, flanges, compressors, and similar locations. PFugitive emissions
from a surface process can be a large source of hydrocarbons.(ss)

Fugitive emissions ¢an be greatly reduced by a formal program of
leak detection and maintenance and such a program can achieve hydro-
carbon levels acceptable for occupational safety and envirommental
protection.

During normal plant operations air emissions arise primarily from
the auxiliary parts of the plant, such as the steam boiler, sulfur
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recovery plant, product storage tanks, or coal handling equipment.
The types of auxiliary eguipment vary widely among different plant
designs. It is not surprising that the literature reports a wide
range of estimated air emissions for different synfuel processes.

These estimates can not yet be the basis for deciding which processes

provide the least emissions, or for determining whether or not a
specific process can achieve current or future standards.

Environmental control technclogies are availeble for synfuel plants
to meet today's most stringent air emission standards. For example,
an examination of controls for Lurgi high=Btu gasification found
that satisfactory NO, control can be achieved through boiler modifi-
cation, . .aged combustion, low excess zir, or fuel denitrification:
the f£inal process offgases from a Claus plant folilowed by the Beavon
process can meet the most stringent sox standards; adeguate particn-
late control can be achieved through cycleones and electrostatic
precipitators; and commercially proven designs can provide over 90%

control of copling tower dfift.(84}

Not surprisingly, previous conceptual designs aimed at less strin-
gent standards may not meet today's more stringent standards.

An examination of alternative environmental contreols for low-Btu
coal gasification identified more than 100 processes that are avail-
able for particulate contzol, acid gas removal, sulfur recovery,
tail gas treating, bv-product recovery of NH3 and phenols, and
wastewater treatment_cBS) Since enviremmental standards for low-Btu
gagsifiers have not been promulgated, standards are inferred from

those for cocal-fired power plants, coke ovens, and petroleum refin-

eries. Although the costs of controls vary widely, all cases studied

are able to meet the inferred emission limits.

The design effort is well along for several of DOE's fossil energy
demonstration plants. These designs employ the controls anticipated
for acceptable envirommental performance. IFor example, the SRC-I

demonstration plant is designed to utilize the best available contml
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technology, and to satisfy the EPA Prevention of Significant Deteri-
oration recuirements for air guwality and all applicable New Source
Performance Standards.

7.4.3 Water Supplyvy and Wastewater

Hydrogen is needed to manufacture synthetic fuels from coal, shale,
or tar sands. Water is the usual source of this hydrogen via
gasification of carbonaceous materials or by steam reforming. In
addition to providing hydrogen, water meets other process needs.
Synthetic fuel processes produce waste heat which is discharged into
the enviromment primarily by evaporating water. Also, water is
needed to mine and prepare the raw materjals and +to dispose of the
processing residues. '

Published estimates vary widely on the amount of water consumed in
rmanufacturing synthetic fuels. One reason for thig variation is
that different assumptions are made about the amount of water that
is used for cooling in the plant, often the prime determinant of
total consumption. )

It has been suggested that a 250 million cubic foot per day coal
gasification plant can be operated with 4.5 million gallons of water
per day-'(as) This is eguivalent to about 450 acre-fset per year.
Such a plant does not waste water, but neither does it minimize
water consumption. Other designs for a plant of similar size have
water consumption ranging from S00 to 4000 acre~feet per year. The

process designer can, at a cost, reduce the consumption of wakter
"ta a very low level. Thus, the water needed for synthetic fuel
plants depends strongly upon economic considerations regarding the
value of water and the cost of water-saving technology.

The availability of sufficient water for a synfuel plant depends on
re than the physical presence of water. Other critical factors

are the economic competition from other users, especially agricul-

ture; the political acceptability of diverting that water for

energy: the legal system controlling water rights: and, environmental
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regulations.

Irrigated agriculture is the major comsumptive water use in the
United States. The potential exists for significant reductions in
this consumption of water through improved irrigation efficiency.
In a dry year, 103 million acre~-feet of water are consumed by
irrigation, mainly in the WEst.(75) An estimated 8 million acre-
feet of that water could be salvaged by improved irrjigation
efficiencies.

There are cother impediments to water availability in the West, as
noted by OTA: '

¢ Water rights remain unadjudicated for many river
basins in the West == particularly in the Northwest.
The total allocation of water within many basins
remains unknown.

e Indian tribes increasingly exercise their water
rights in the West. There is uncertainty about
the water guantities that will ultimately be
provided for Indian reservations.

¢ The laws regarding groundwater are inadequate in
many states to allocate the resource among com-
peting users and are not resolving the problem
of excessive use.

Such impediments are caused by man, not nature. The water resource
does exist, both in the West and in the EBast. Under virgin condi-
tions, the average anhual strxeam runcff in the 11 Western States
totals an estimated 427 million acre~feet. Man's cumunlative activi-

ties have depleted this virgin supply by 83 million acre-feet of

consumptive water use annually. This leaves 344 million acre-feet
or about 81% of the virgin supply still untapped.

It remains for man to devise solutions for utilizing that water in
ways that are eguitable and beneficizl to all parties.

A synthetic fuel plant generates a variety of wastewater streams.
Their guantities and compositions are highlvy process and site

130

—— —---n-u——p——-——[’"'"



g LT T -»'-f'f,"}' T e e R L [T e m T e e !._.:-“ LA Be mmt o W e

4

specific. Bowever, the process engineer has a variety of treatment
methodologies available to achieve zero discharge or to satisfy all
effluent standards. :

One major wastewater stream in most synfuel processes is sour water,
which is a heavily contaminated stream. Hydrogen sulfide, ammcnia,
and phenols are the major contaminants in this stream. Cyanides,
thiocynate, metals, and trace organics, such as polycyclic aromatic
hvdrocarbons, are also present in this stream.

Another major waste stream, the cocling tower bleoewdown, is olten
comparable in magnitude to the sour water stream. The blowdown
contains highly concentrated guantities of the common inorganic
constitutents present in the cooling makeup water. In addition,
+he bleowdown contains contaminants such as hexavalent chrominum,
which is added to the cooling system for corresion control,

The remaining wastewater streams <¢ome from various sources: runoffs
from raw fuel piles or from around the proscess eguipment: sanitary
wastes:; landfill leachates; oil-bearing wastes; and, filter backwash

waters.

The contaminants in the fuel pile runoff are mestly dissolved inor-
ganie solids. The process area runcif contains process liquids,
including certain high boiling-point hydrocarbons. The landfill
leachates contain organic substances, inorganic salts, and suspended

solids. Their compositions and concentrations depend upon the nature

of the landfill waste.

Because of their widely varying compositions, the different waste-
waters are generally ceollected and treated initially as separate

streams.

"zZero discharge™ is an alternative to discharging treated water into

a natural stream. Several studies have concluded that synthetic fuels

/ plants will f£find it practical and economic to design for zero dis-
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charge. One cbhserves "returning water to a source is not economic

Ul

when the water must ke cleaned to a gualiity egual to or better than
; w{87)

LT

thez source water and another reported that vendors agreed that
treatment of wastewaters for recycling would be easier and cheaper
(88}  rhe Draft EIS
for the coal RD&D program also proceeded on the assumption of zero
discharge for the water effluents from synthetic fuel plants.(70)

YR T

than treating to meet the standarxds for discharge.

e e wp ‘.'grsi ERLT T SR

The SRC-II demonstration plant is being designed for zero discharge
of process water.(ag] The design employs ammonia and tar recovery
units, recycling of process water after evaporation, tertiary treat~

ment of sanitary sewage, and incineration of all sludges. This, how-

L TP LR AT AR

ever, is nect complete zero discharge for all streams. Certain other

ek

wastewaters, such as blowdown from the oxygen plant cooling tower,
may be discharged under an NPDES permit.

Complete zero discharge is the design concept for the Illinecis Coal
Gasification Group demonstration plant.tgo;
design are high. Almost 2% of the coal feed is consumed tc provide
energy to the wastewater treatment system. Evaporation is by far

The energy cogts of the
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the most energy intensive step.

Zera discharge is under evaluation for the SRC-I demonstration
_ The =z2valuation is considering (1)} technical feasibility,
including safe disposal of the water-soluble solid wastes; (2) eco-

SLARR A LT RN,
.

nomics: {(3) energy consumption: and, (4) overall environmental impacts.
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7.4.4 Solid Wastes

@, b

Several types of solid wastes result from a synthetic fuels plant.

- The largest guantity is the mineral residune from the ecal, shale or
tar sand feedstock. Other major seclid wastes include metal-bearing
slndges {mainly from physical-chemical treatment processes), and
biological treatment sludges. If the plant inecludes flue gas scrub-
bing, then a su’fate-sulfite sludge must be Eisposed cf. In addition,
there are minor gquantities of other solid wastes, including oily
sludges, spent catalysts, and spent activated carbon. A rlant de-
signed for zero wastewater discharge produces an inorganic salt cake.
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— The chemical composition and physical structure of the mfineral resi-
due depend greatly upon the process. The residue may range {rom a
powder or granular ash to 2 glass-like slag. The residue may contain

unreacted carbon and various corganic compounds. The quantity of

residue, its compositicn, andéd its structure affect whether or not it : z_
may be a useful by-product. If it cannot be used in applications g :
such as construction, road-building, or as a scil azmendment, it must £ E
be sent to a disposal site. % 2
37
The classification uf solid wastes from synthetic fuel processes is z
uncertain. According to thg Resource Conservation and Recovery Act % E
{(RCRA), sclid wastes must be testef and classified according to the .3 !
RCRA procedures established by the EPA. Wastes classified as "hazar- 'é j
dous™ reguire additional safeguards over "nonhazardous®™ wastes. The % E
technology exists to dispose of hazardous wastes in an environmen- % E
tally acrceptable fashion, but the costs are much higher. Neither 2 ?
hazardons nor nonhazardous wastes are permitted to be a source of g ?
groundwater contamination. %'i
{3
Coal gasification residues are being tested to provide classification i E
data.%2) Residues from CoGas, British Gas/Lurgi, U-Gas, Grace- E E
Ebasco, and SRC-II processes have been tested, and plans are to test é E
SRC-I residues. Leaching tests indicate that, according to the RCRA lﬁ ?
criteria, these wastes would neot be classified as "hazardous." Other ;f g
t2sts on residue from the Exxon Donor Solvent Liguefaction Process E §
conclu?gB?hat wastes from Flexicoking can be classified as "nonhazare- : }
dous. "

The Laramie Energy Technolegy Center is cenducting 2 complementary
program to sample and characterize solid wastes from 0il shale and E
other fossil energy processes.{94) This program, which is in an

<arly stage, plans to characterize both combustion and synthetic fuel

vastes. Yol

atdp

_ Leaching data for wastewater treatment sludges are generally not
J available. The sludges f£rom physical-chemical treatment may well be
classified "hazardous" because of their metal content. The biologi-
szl sludges may or may not be hazardous.
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7.4.5 Health and Safety

Many toxic materials are formed or are used in syafuel process opera-~
tions. These include materials with carcinogenic or mutagenic pro-
perties. For example, polynuclear aromatie hydrocarbons, present in
most synfuel ligquids, can produce cancer in animals by skin painting
or injection. Further, skin cancers have been found in workers who
had physical contact with coal hydreogenation streams.(ES}

There is considerable evidence that the carcinogenic and mutagenic
properties are found only in the high boiling-point fractions. This
is not surprising because high boiling recycle 0il from petxoleum
catalytie eracking contains similar carcinogaenic properties. Cur—
rent data indicate that synthetic gas products and lower boiling-
point fractions of coal liguids present minimal hazards.

In Biamedical studies on SRC-II liquefaction materials, heavy dis-
tillate -= 2 high beoiling-point materizl — showed significant muta—
genic activity, but lower beoiling-point fractions were inactive.
Chemical characterization studies suggested that 3- and 4—ring pri-
mary aromatic amines are responsible for a large fraction of the muw
tagenic activity of the heavy distillate. A significant reduction
of bicactivity was experienced after the SRC-IT samples were subject-
ed to mild hydrotreating. One postulated mechanism is the remcval of
primary amine groups from multi-ring aromatic compounds.(gs}

Modern methods of industrial hygiene are adegquate to minimize expo-
sure to hazardous materials and to protect wozker health. This was

not always the cagse. The less rigorous hygiere practices of the past
airlowed excessive worker exposure to coal—derived'materials.(97}
Statistical studies showed a greater incidence of cancer among tcoke-
oven workers employed during the 1950's and early 1960's. The degree

of risk depended upon the level and duration of exposure to coke—

oven emissions. Workers in the low-exposure areas around the coke-
ovens, however, experienced little or no cancer above normal. Since

the exposure levels in a modern coal conversion facility would be _
greatly below even the cleanest areas of a 1950's coke-oven plant, -
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coal conversicon workers are not expected to enceounter health risks.

A comprehensive analysis of the impacts of synthetic fuels, conducted
bv the Assistant Secretary for Enviromment of the U.S. Department of
Energy, concluded that occupational health and safety is not a con-
straining factor in svnthetic fuels develcpment.(67] However, many
questions must be answered regarding worker exposire to process-
associated materjials. An intensive testing program is underway to
study process mixtures and individual fractions for rmutagenicity and
carcinogenicity. These efforts will take full advantage of pilot
and demonstration plant operation as well as worker health data

available from other industries and coal conversion sites abroad.

The potential hazards to the public health must also be considered.
Public exposure to synthetic fuel materials may take one of two forms
Exposure mayv come through low-~-level pollutants in zir or water, or it
may come from accidental releases from transportation systems, waste
disposal facilities, or product user facilities. Plant environment
control systems are expected to maintain routine air and water emig~-
sions at acceptable and safe levels. The risk of accidentzl releases
can be minimized by proper process design and operation. The extent
and severity of public exposure, should an accident occur, can be
iimited by proper contaimment and clean up techniques.

7.4.6. Sociceconomic Impacts.

Major societal impacts can result from synthetic fuels development,
particularly in the West. A synthetic Ffuels industry requires a
large number of people f£or mining, plant operations, and associated
support and service a¢tivities. Many persons with different values
and orientations could move intc rather small communities, rapidly
expanding the population.

The ability of a region to absorbk sociceconomic stresses depends upon
the size and the guality of the existing infrastructure and the magni-
tude of the stresses. Communities in the sparsely populated Western

coal and 0il shale regions have small bases £rom which to handle rapid
population growth. An annual 5% growth rate appears to be the maximunm
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that can be comfortably abscorbed. Boom-town type growth occurs when
annmual increases approach 7 to 10%. Sustained yearly population in-
creases in excess of 1l0% would, almost certainly, require the creation
of new towns.

Even the most carefully planned new development may represent an un-
desirable change in lifestyle for existing residents. The existence
of new communities in close proximity to older communities could
¢reate conditions for resentment and social strife. 0f course, there
also will be opvortunities for enrichment and a higher standard of
living. .

The issue of sociceconeomic impacts has been analyzed in several re-
cent assessments and environmental statements relating to coal and
il shale utilization.(57*69’70'75} As discussed in these studies,

options exist for minimizing the adverse sociceconomic impacts.

In summary, a synthetic fuels industry will change the social and
econcmic lifestyles of many people. These changes will bring both
benefits and drawbacks. Adeguate planning and preparation for the
inevitable changes, increased public understanding of what is occur~
ring and why, broader participation by citizens in decisicongs affect-
ing them, and fair compensation for damages are measures that can en-~
hance the benefits and minimize the drawbacks.

7.4.7 Environmentzl Conclusion

The environmental, health, and safety impacts of synthetic fuels tech-
nology have been analyzed repeatedly and in depth. The impacts are
neither so trivial as to be ignored, nor so large as to preclude the
start of a synthetic fuels industry. Engineering judgment states

that synfuel plants can be built and operated in compliance with all
existing standards. The optimization of environmantal safeguards and
the evolution of additional standards are arsas of uncertainty. Suach
uncertainties can be best rescolved through a comprehensive program of
environmental research and surveillance to accompany the initiation
of the synfuels industry. Formation of this industry will encourage
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improved environmental contzols.

7.5 GENERAL COMPARISONS

Table 7.3 is a composite compariscon of the available synguel techno-
logies. Even though development work continues for all categories,
each is at a state where commercialization ig feasible.

It is the market needs that will dictate the generic process which
best suits the reguirements. After this determination is made, there
are competing process licensors and contractors for each of the tech-
nologies,

In addition to the needs of the local market, the available resource
is of prime interest since it will be a2 major factor determining
capital investment and product cost.

The entries in Table 7.3 are very general. All of the svnfuel pro-
cesses shown have a strong advantage in offering energy cost stabi-
lity if the proper assurances of resource supply are established. A
healthy U.S. synfuels industry will likely make some use of all of
the entries in the table.
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< | /;,‘ ;
APT American Pet;ciéum Institute : é
ARCO Atlantic Richfield Company .
B/D Barrels Per Day f
BACT Best Available Control Technology %
BTU British Thermzal Unit 5 é
CED Cubic Feet Per Day 5
COED/COGAS An Integrated Pyrolysis Gasification Combustion Process 2 ;
COM Coal-0il Mixture 3 %
CONAES Committee on Nuclear and Alternative Energy Svstems ?'f
CORCCO Continental 0il Company 3
DOE Department of Energy % ;
EDS Exxon Donor Solvent -'i
ETS Environmental Impact Statement ;
ECR Enhanced 0il Recovery i
EPA Environmental Protection Agency %
EPRI Electric Power Researnh Institute 3 %
ERDA Energy Research and Development Administration E é
ESA Energy Security Act é E
ESCOE Engineering Societies Commission on Energy % %
FSI Free Swelling Index E:
GPT Gallons Per Ton 3 ;
3-COAL Trade Name of Process Developed by Hydrocarbon Research, Inc.i ?

HRT Hydrocarbon Research, Inc. T % é
1CGE Illinois Coal Gasification Group
IGT Institute of Gas Technology E §

' LBG Low Btu Gas ' i
LCFFC Lummus Clean Fuels From Coal : g
LPG Liguified Petroleum Gas
MBG Medium Btu Gas _ %
MED Magnetohydrodynamics : :
MIS Modified In-Situ .
MMSCFD Million Standard Cubic Feet Per Day Pos
Mle Megawatt Electric E E

- MWt Megawatt Thermal é ;
=
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National Energy Plan

National Pollutant Discharge Elimination System
Office of Coal Research

Crganization of Petroleum Exporting Countries
Oak Ridge Naticnal Laboratory

Qffice of Technelogy Assessment.

Process Development Unit

Prevention of Significant Deterioration
Research and Development

Resource Conservation and Recavery ACt
U.8. Synthetic Fuels Corporation
Synthetic Natural Gas

solvent Refined Cozal
Toxic Substances Control Act

Tennessee Valley Authority

U.8. Geological Survey

T T *
i
i
i
O
¥ NER
i NO,_ Nitragen Oxides
NPDES
i OCR
; OPEC
: ORNL
H OTA
X PDU
? PEM Parts Per Million
£ PSD
k R&D
g RCRA
sNG
%: SC, Sulfur Oxides
i SRC
¥ TIS True In-Situ
TSCA
VA
H USGS
i
:
i
[

-
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