i ncluded Sequoyah and Miskogee, Okl ahoma; Bowi e and Shel by, Texas;
Marengo, WIlcox and Geen, Al abama; and Stewart, Tennessee.

It is interesting to note that the results obtained by the
various siting analyses frequently did not identify the areas where
devel opnents are actually being planned. In addition to sites
identified in the siting studies, coal synfuel facilities are being
planned in Florida, North Carolina, Arkansas, Louisiana, and in
other areas within a given state other than those counties included
in the siting analysis. In part this is because there are inpor-
tant institutional and social considerations that may affect where
facilities are depl oyed. Anong these are perceived econom c gains
from devel opnment and the wllingness of sone states to actively
seek industrial developnent, while others may express hesitation.
For exanple, Kentucky has actively participated in site acquisition
to facilitate synfuel developrment, while sonme coal rich states,

such as Col orado, have not been actively acquiring sites.

4.0 ARE OUR | NSTI TUTI ONAL MECHANI SM5 ADEQUATE TO ENSURE
ENVI RONVENTAL ~ PROTECTI ON?

In addition to the technol ogical and |ocational factors dis-
cussed previously, developing a l|arge-scale coal I|iquefaction
industry with adequate environnental safeguards requires institu-
tional nechanisnms for anticipating adverse inpacts and inplenenting
needed mtigation neasures. Ef fectively managi ng synfuel devel op-
nment requires:

« Scientific information on physical, biological, and social

effects of the coal liquefaction fuel cycle;
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Criteria for siting facilities in acceptable |ocations;

A franmework for choosing appropriate technol ogies and
devel opnent schedul es; and

.Criteria for acceptable or adequate operating procedures.
The followi ng section addresses several issues indicating the
difficulties in environmental managenent of synfuels devel opnent
and areas where environnental nmanagenent can be inproved. These
i ncl ude:

Environnental risks that are difficult to nonitor
and detect;

Adequacy of environnmental standards and conpliance
i ncentives;

Effects of public perceptions; and

Adequacy of environnmental research prograns.

4.1 MONI TORI NG DI FFI CULTI ES

Environnental risks from synfuels will be difficult to neasure
and many could appear only after an extended tine period, naking it
nore difficult or inpossible to reduce their inpacts. This el enent
of risk is associated with many technol ogies. For exanple, |each-
ing from solid waste disposal areas can pollute groundwaters nany
years later--and once groundwater is polluted it is very difficult,
if not inpossible, to clean up.

In this regard, special concerns with coal |iquefaction plants

are the Potential environnmental hazards from |l ow | evels of hydro-

carbon and trace elenent en ssions. Low | evels of these pollutants

are difficult to nonitor, and their effects are difficult to de-
tect. For exanple, no standards exist for nonitoring polynuclear
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aromati ¢ hydrocarbons and polynuclear aromatic am nes.

These chem

icals present the greatest carcinogenic health risk to the general

public and plant workers.

Four categories of difficulties in detecting these environnental

risks are sunmarized in Table 4-1. These are:
(1) The diversity of pollutant sources mnakes frequent

nmeasurenments costly and tinme consuni ng;

(2) Even wwconcentrations and limted exposure can produce
adverse health effects because sone chem cals have high
toxicity;
TABLE 4-1: DI FFI CULTY | N DETECTI NG ENVI RONVENTAL HAZARDS
Hazar ds Del ays In
I nf or mati on Moni t ori ng Det ecti on Det ecti ng
Need Pr obl ens Limts Pr obl ens
Toxi ¢ Nunber of Difficulty Moni toring may
or gani cs process in detecting be i nfrequent
pol [ ution sources (i.e., | ow concentra- (every 6 nonths
| evel s air, water, and tions and to a year)
solid wastes cunul ative
stream and rel eases
variety of
chem cal s
Tr ace Nunber of Lowl evel s of Moni toring may
el enent process sources sonme trace be infrequent
pol I ution and variety of el ements make (every 6 nonths
| evel s el enent s noni toring to a year)
difficult
Pat hways Mul tiple path- Det ecti on and Effects from
to human ways; seasonal relating to bi oaccunul ati on
exposure and geographic source dif- may occur over
vari ation ficult long tine
peri ods
Di sease Large popul a- Sonme effects Up to 10 or nore
I nci dence tion size are difficult years | atency
and geographic to determ ne for sone
novenment o and relate to di seases
popul ation source (i.e., cancer)
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(3) Surveys and clinical tests rarely prove cause
and effect relationships; and

(4) Long latency periods make disease neasurenents and

effects prediction nearly inpossible over the “short”
term (up to 10 or nore years).

Thus, managers of the synthetic fuels industry are likely to be
i nadequately inforned about the chronic health risks to workers and
the general public. Dramati c cases of overexposure nost readily
docunent adverse health effects; however, even these incidents of-
ten only provide information ten to twenty years after the initial
exposure. If a synfuels industry is to become comrercial, it is

important that as nuch information as possible concerning the de-

gree of these health risks be generated at pilot or denonstration

pl ant phases. (Section 5 elaborates on the problem of increased

environmental risks with rapid devel opnent schedules. )

4.2 ENVI RONMVENTAL STANDARDS AND COWPLI ANCE | NCENTI VES
Several options exist for achieving environnmental objectives:

e Economi c incentives that encourage conpliance wth
environnmental standards;

CGovernnent prograns for regulation, nonitoring, and enforce-
ment that provide assurances for achieving standards; and

e (perator standards of performance based primarily on indus-
try consensus.

Econom c incentives exist where adverse environnmental inpacts are
tied directly to increased production costs. Unfortunately, as
with many industries, the economic incentives for neeting environ-

mental objectives in coal liquefaction plants are often not direct-

ly related to econonic benefits. To illustrate, coal |liquefaction
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plants operating under normal conditions may have 99.8 percent re-
noval of particulate in air emssion stacks. Shoul d a process up-
set occur one percent of the time, resulting in by-passing particu-
| ate renoval equipnment, total plant em ssion would increase 5-fold
or nore. However, product costs mght typically only increase one
percent or so reflecting lost production tinme. Wen economc in-
centives are not sufficient, then nore overt nanagenent actions nay
be needed. Three managenent deficiencies for controlling adverse
environnmental effects have been identified. These are:

Poor quality control of some governnment sponsored prograns;

.The need for new environnental standards for sonme problem
areas; and

.The need for industry consensus standards.

Each of these is discussed briefly bel ow

Construction Quality Control

An exanple of poor quality control can be found in reviews of
construction practices for a coal liquefaction pilot plant in
Kent ucky, where deviations from accepted standards were found
(U.S., DCE, Of. of Inspector Ceneral 1979) i ncluding: poor con-
trol of equipment and materials procurenent; inadequate planning to
permt effective maintenance during operation: and deficient weld

i nspections and recordkeeping.'

lin contrast, 3 review by the General Accounting Office of the
construction of the 250 tpd EDS pilot plant at Baytown, Texas, gave
a favorable report (U S., GAO 1981). As further evidence of the
construction quality, the unit was brought on-stream with rela-
tively little difficulty.
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A range of factors contributed to these deficiencies (U S.,
DOE, Of. of Inspector General 1979):

.The construction subcontractor did not have a
gquality control program

.The construction contracts failed to specify
guality assurances duties;

* Work supervisors had a lax and apathetic attitude
toward construction safety; and

.Radi ographic testing of high pressure piping was
i nadequate, in part because governnent oversight
agency responsibility was deleted from DCE agree-
ments.
Covernnent participation in developing a coal |iquefaction in-
dustry may shift responsibilities from devel opers and their subcon-

tractors to the governnent supervisory program In this situation

econom ¢ incentives for environnental conpliance by private indus-

try can be short-circuited.

Envi r onnent al St andar ds

Sone critical environnental standard and enforcenent prograns

are proposed but not now in place. Perhaps the nost critical to

the coal liquefaction industry are proposed standards to control
carci nogeni ¢ hydrocar bons. Information contributing to these stan-
dards is not based on coal |iquefaction or even refinery experi-
ence, but rather is based on studies at selected chenical plants
(Us., EPA, Research Triangle Park 1981). Draft generic standards
describing nonitoring and maintenance to control fugitive airborne
carci nogens were issued in Cctober 1979 (Fed. Reg. 1979), but final
standards have been indefinitely delayed. [f issued, proposed

standards nmay require nonitoring and naintenance prograns (Fed.
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Req. 1979) but procedures and nechanisns to ensure conpliance have

not been determ ned.

The difficulties inposed for coal liquefaction by the absence

of standards are four-fold:

It is not possible to assess the potential carcinogenic risk,
or evaluate the other health risks from coal I|iquefaction
facilities;

There is no basis to evaluate plant design or nonitoring
pr ogr ans;

There is no assurance that the public is protected from
operators that nmay fail to neet established standards; and

Assurances of enforcenent or liability are not established
t hrough any formal neans.

I ndustry Consensus Standards

Because of the broad range of safety and environnental con-
cerns, it may be difficult to devel op conprehensive governnent pro-
grans to regulate all environnental and safety concerns of a coal

liquefaction industry. The devel opnent of adequate construction

and operator performance nmay be stimulated by industry consensus

st andar ds. For exanple, the Anerican Society for Metals estab-
lishes material standards; the American Society for Testing and
Materials specifies testing approaches; the American Society for
Mechani cal Engi neers devel ops standards for equipnent; and, in co-
ordination with technical societies and industry, the American Na-
tional Standards Institute devel ops standards for conponents and
operating systens.

Al t hough general standards have been devel oped for petroleum

refineries and hydrocarbon processing facilities, many of which are
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applicable to coal liquefaction, areas where new standards may be
especially inportant for coal liquefaction plants include:
Hydr ocarbon nonitoring;
Desi gn and nmai ntenance standards for pipes and fittings
operating with high pressure and high flow streans con-
taining entrained solids;

H gh pressure let-down valve designs where solids are en-
trained in liquid streans; and

Vent/flare conbustor systens handling entrained solids.
Much of the enphasis in plant design has focused on plant effi-
ci ency and perfornmance. | nportant health and safety research such
as fault free analysis and failure node and effect analysis, for
exanpl e, have not yet been applied despite the potential hazards in

a coal liquefaction plant.’

4.3 PUBLI C PERCEPTI ONS

The perceptions and attitudes of the public toward coal |[ique-
faction have the potential for influencing such institutional con-
cerns as site selection, environnental standards, and the pace of
devel opnent . Based on recent indicators, at |east three inportant

concerns are evident:

The general public appears to be relatively uninforned
about synthetic fuels;

.No consensus exists about the potential severity of
environmental and human health inpacts; perceptions
range from very optimstic to very pessimstic; and

lFault free anal ysis and failure node and effect analysis are

systens approaches to inproving safety which have been applied in
such critical areas as nuclear power plants, space prograns, and
of fshore oil platformns.
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» The lack of credible information available about the
inmpacts from coal I|iquefaction nmakes the resolution of
policy conflicts nore difficult.

Public opinion toward synfuels devel opnent has received little
attention to date. However, based on results from a 1980 nati onal

survey, the public appears relatively uninformed about synthetic

fuels. Only 37 percent of those polled knew what synthetic fuels
were; 15 percent defined them incorrectly, and 42 percent said that
they didn’t know anything about synthetic fuels (U S., CEQ 1980).
However, few respondents (9 percent) opposed support for synfuels,
in contrast to the 33 percent who ranked nuclear power as the |ow

est priority.

Siting of industrial facilities, including energy conversion
pl ants, has becone increasingly difficult, in part because of pub-
lic reactions to the potential risks. Thus, proposals to |ocate

synthetic fuel plants close to tows can also expect public resis-
t ance. The extent of this resistance is uncertain and certainly
subject to change--for exanple, as nore is |earned about health
ri sks.'

In the case of the SRC Il Denonstration Plant, sone parties-at-

interest to the devel opnent believe that the public is being used
in an experinment to evaluate the environnmental acceptability of the

pl ant . This perspective is expressed in a letter from an

lpos an example Of public concerns associated with the ce LI

plant in West Virginia, twenty-five letters were received from
state residents on a draft EIS; three letters were supportive,
three were neutral, and nineteen were strongly opposed (conpiled
from U S., DOE, 1981a).
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i ndustrial hygienist representing the Mpnongahela Alliance for
Community Protection:

The nost shocking part of the EIS is its clear inplication

that the denonstration plant is intended as a health experi-

ment in which the workers and residents of the region are to

be the guinea pigs (Becker 1981).

Public concerns are likely to intensify if visible upsets, such
as fires, flaring, spills, or strong odors, occur in the synfuels
denonstration program Such upsets are expected to occur nore

frequently during this denonstration phase than at the mature in-

dustry stage. Thus, constructing denpnstration plants in proxinmty

to population centers mmy increase public opposition to synthetic

fuels commercialization (see also Section 3.3).

As shown in Table 4-2, public perceptions regarding the sever-
ity of environnmental and human health inpacts from synthetic fuels
show a consi derabl e range. For exanple, some groups believe that
|arge em ssions of air pollutants from these plants will degrade
the quality of air and danmage crop yields. At the other extrene,
some believe that air quality will be relatively unaffected by the
pl ant . Simlarly, public perceptions of water quality inpacts
range from the very optimstic (assum ng zero discharge of pollu-
tants) to very pessimstic (discharges will cause fish kills and
overal | degradation of water quality). For water availability, the
differences in perspective stem in large part from controversy over
the extent and the appropriate use of existing water supplies. An-
other issue is concern over the potential human health risks from
the synthetic fuels industry. Al t hough sonme groups are worried
about the carcinogenic effects of synfuel developnent, others
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believe that industry controls as well as regulations by the
Cccupational Safety and Health Admnistration and EPA will provide
adequat e protection.

The extent of these differences in public perceptions may be

narrowed if better information about the likely inpacts of coal

liquefaction is provided. Most information on coal |iquefaction
is restricted to technical literature; thus, it nmay be inportant to
dissemnate it in other forns to a larger public. Just as i npor-

tant is the need for information to be generated by groups which
have sone credibility with the public. Studi es should be conducted
by individuals and groups who are perceived as conpetent and have
no stake in the industry s devel opnment (Section 4.4). Better qual -
ity and use of information, of course, does not nmean that conflic-
ting public perceptions will be resolved. However, it can provide

a focus for policy conflicts and narrow the range of disagreenent.

4.4 ENVI RONMENTAL RESEARCH PROGRAMS
The environnmental research progranms for coal I|iquefaction are

pl anned and sponsored largely by the U S. Environnental Protection

Agency (U S., ORD, DEM, EPA 1979; U S., EPA |ERL 1980) and by the
Ofice of Environnent in the U S. Departnent of Energy (U S., DCE,

Asst. Sec. for Fossil Energy and Asst. Sec. for Environnment 1980).
O her branches of governnent (e.g., the National Institute of Cccu-
pational Safety and Health) in coordination with these two |ead

agencies and private research prograns (such as those sponsored by

the Electric Power Research Institute) also have active research
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prograns to characterize environnmental and health risks (Males
1980). However, several deficiencies in the existing research pro-
gram can be identified. These inadequacies are of three types:
Gaps in technical research prograns;
.Gps in social inpact and policy research; and

- Deficiencies in research program organization.

Techni cal Research Gaps

There are a nunber of scientific and technical unknowns con-
cerning coal liquefaction that have been identified throughout this
report. Wiile nost of these questions cannot be resolved until
denonstration or pioneer comercial plants are operated, others
could be, but are not being, addressed now. Table 4-3 identifies
some of these inportant information gaps. For exanpl e, although

devel opnent prograns have been initiated for refining and up-

grading coal liquids, with the exception of tests on conbustion in
stationary sources, little effort has been made to environnmentally
test coal derived liquids or liquid mxtures used for transporta-

tion purposes. A review of health and environnental research pro-

grans, especially related to risks from upsets or energencies and

product end-use, is needed to determ ne whether they are adequate

toprovide tinely information if synfuels are conmmercialized.

Social and Policy Research Gaps

Most of the current research on synthetic fuels focuses on the
physical characteristics of the technologies and the physical/
bi ol ogi cal effects of their pollutants. However, of potentially
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equal inportance are “softer” research needs that address the social
impacts of a major synfuels program and the policy of institutional
nmechani sns that influence, or can be used to influence, environnen-
tal choices. Examples of research questions in this area are:

(1) What are the current public attitudes and concerns and how

are they being addressed by the synfuels denonstration
pr ogr anf

(2) What is the range of potential changes in public at-
titudes toward regulation and how m ght these changes
affect synfuel devel opnent?

(3) What factors wll influence the choices of technol ogy,
| ocation, and rate of synfuel devel opment, and how wl|

these influence short- and |ong-term environnental inpacts?

(4) Have siting laws or other institutional factors nmade a
significant effect onwhere facility sites are planned?
How have institutional, factors affected social, economc,
and environnmental trade-offs?

Research Program O ganization

As identified in the previous section, there is w despread
but divergent public concern with the environnmental and human
health risks associated with synfuel developrment. Wile the
wi dely divergent opinions may not ever be conpletely resol vable,
the situation could be inproved with nore reliable and credible
i npact i nformation. This requires that research and nonitoring
prograns not only be scientifically and technically sound, but
al so:

.The research program nust involve a diversity of interests
in its planning and its review,

.l npact assessnents nust include site-specific conponents to
directly inform those who may be affected;

* The studies nust be funded and carried out by parties
who do not have a vested interest in the technol ogy.

85



