Many of the current research prograns do not neet these criteria.

For exanple, bionedical research on the carcinogenity of synthe-
tic fuels mxtures is primarily sponsored by the DCE and conducted
through its national [|aboratories, which are viewed by sone groups

as proponents of synthetic fuel devel opnent.

5.0 WHAT ARE THE ENVI RONMENTAL RI SKS OF AN ACCELERATED SYNFUELS
COWMERCI ALI ZATI ON  PROGRAM?

Al though the technology for producing liquid fuels from coal
was first denonstrated by Germany during the 1920's, coal |ique-
faction is still in an early state of developnent in this country;
no conmercial-scale plants exist or are under construction in the

Us. A “crash” or “accelerated” conmercialization program to re-

duce dependence on foreign oil wll involve substantial technical,

econom c, and environnental risks.

Indirect coal liquefaction is closer to commercialization than
di rect processes. However, rapid deploynent of indirect processes
will require the use of currently commercial gasifiers such as

Lurgi and Koppers- Tot zek. More advanced technol ogies such as the
Texaco coal gasifier and the pressurized Shell-Koppers and Wnkler
gasifiers are not yet in advanced pilot plant stages and need to go
through the commercial nodule denonstration stage before comrer-
cialization.

Figure 5-1 illustrates the tinme required for the devel opnent of
a commercial plant for two direct processes, EDS and H Coal, under
a “normal” devel opnent schedule as projected by the licensing firm
(devel opers). Devel opnent is estimated to take 17 years for the
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PIONEER COMMERCIAL-SIZE FIRST COMMERCIAL-SIZE
PLANT PLANT
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OPERATION OF OPERATION ANMD
o |600 TPD DEMONSTRATION OF OPERATION OF
«&J PILOT PLANT PIONEER PLANT FIRST COMMERCIAL PLANT
o
<
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CONSTRUCTION OF CONSTRUCTION OF
PIONEER PLANT FIRST COMMERCIAL PLANT
Fi gure 5-1: Time schedule for two direct coal |iquefaction
processes.
a . .., 1980.
b

Based on two years operation before construction of
unit, design and construction five-year
from Rogers and H Il 1979.

next
tine estinmate

Exxon Donor Solvent (EDS) process and 14years for the H Coal pro-

cess. The EDS estimate includes 7 years for design and construc-

tion followi ng operation of both a 250 tpd pilot plant and a pio-

neer commercial size unit. In contrast, it is estimted that the

H Coal process will require only a 5-year construction period; all

design presunmably takes place while gathering data from operating

units. These estimates have assuned that the permtting process

goes on concurrently w th design. Because designing requires se-

veral years, it is the primary determ nant in project schedul es.
However, if permtting is not concurrent, then an increase equiva-
lent to permtting tine for each step would be added to the tine-

t abl es.
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If coal synfuels are comercialized rapidly, it would require:
(1) deploying indirect processes now utilizing Lurgi or Kopper-
Totzek gasification and/or (2) by-passing sone of the scale-up

steps in the devel opnent of the newer gasification or direct pro-

cess technol ogi es. Bot h approaches, and especially the latter,
may be unwise for technical and econom c reasons. I n addition,
accel erated commercialization prograns will contribute to increased

environnmental risks for four reasons:

.Technical risks from by-passing devel opnent steps;
Difficulty in nonitoring and detecting inpacts;
Regul atory | ags; and

.Added inpacts from rapid construction.

Each of these factors is briefly discussed bel ow

5.1 R SKS DUE TO TECHN CAL UNCERTAI NTI ES

The technical wuncertainties in comercial plant performance
have typically resulted in requirenents for a bench-scale, pilot
pl ant, pioneer plant, and comrercial-scale plant devel opnent se-
guence. In the case of direct processes (see Section 2), this
scal e-up sequence is required primarily because of the inability to
predict the flow of coal solids, semsolids, and entrained solids
in a liquefaction plant. Thus, they mnust be tested for phases in a
scale-up to commercial size. Any increase in the frequency of up-
sets or accidents (see Section 2.2) due to accelerated devel opnent
prograns could cause a mgjor increase in air emssions and occupa-

tional health and safety risks. In the case of air em ssions,
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neither the controlled conbuster nor the vent/flare systens are de-
signed with sulfur or particulate renoval systens; therefore, up-
sets from plugging, reactor nmalfunctioning, and other events can
lead to major increases in emssions of sonme pollutants. These
technical problens can also increase risks of |[|eaks, explosions,
and other plant accidents. Further, if units are inproperly
designed, risks in a conplex plant are not sinply additive. For
exanple, a poorly designed section that plugs can result in other
sections of a facility being shut down. These shut-downs result in
tenperature changes that can cause stress in valves and fittings,
further contributing to |eaks or other failures.

Water quality inpacts are also of concern with accelerated de-
vel opnent because wastewater treatnent designs are just energing.
Material s bal ances and performance data based on prelimnary de-
signs are not avail able. The wastewater treatnent systens have not
been tested against actual plant conditions, since existing smnall
pilot plants now send waste streans to adjacent refineries. Per -
formance data from wastewater treatnent systens being designed for

pi oneer plants need to be evaluated prior to full-scale commercial-

i zation. Because of this uncertainty and the Potential for failure

in the wastewater treatnent system for exanple due to poisoning of

biotreaters, the water quality risks would be increased under an

accel erated schedul e.

Cenerally, strong economc incentives exist for adequate design

and testing in order to achieve a high level of plant operation

capacity. Thus, developers are typically wary of a rapid
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devel opnent schedul e for econom c reasons. However, as discussed

in Section 4.2, the environnental costs can sometimes be much

|arger than the economic costs if a plant does not perform prop-

erly. For exanple, fugitive emssions of toxic hydrocarbons may
represent a substantial health risk, but they may only represent a
smal |l economc cost in ternms of [ost product. For this reason,
accel erated devel opnent prograns should include rigorous environ-

mental nonitoring prograns.

52 DIFFICULTIES IN MONI TORI NG

As discussed in Section 4.1, several of the potential environ-
mental inpacts associated with coal synfuels will be difficult to
nonitor and detect. This problem will exist even under a “nornal”

devel opment pace (such as that illustrated in Figure 5-1), and it
will be exacerbated by rapid comrercialization prograns. Rapi d

commercialization would |imt data devel opnent and interpretation
from nonitoring prograns. For exanple, the latency of skin cancer
can be 5 to 10 or nore years after exposure, with other cancers

having an even |onger | atency. Rapi d commercialization prograns

woul d increase the risks that environnental hazards would be over-

| ooked during the first years of pilot or pioneer plant operation.

A “nornal” devel opment schedule, such as described in Section

5.0, can resolve a range of existing health uncertainties as sum
marized in Table 5-1. Pilot plant operation provides tinme for

screening the range of products for bacterial nutagenicity, |[|abora-

tory carcinogenicity tests, and toxicology studies. The
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TABLE 5-1: HEALTH RI SKS POTENTI ALLY RESOLVED DURI NG A NORVAL
DEVELOPMENT  SCHEDULE
Uncertainties Potentially Resolved
Ti me
Pl ant Dur ation Em ssi ons/
Stage (years) Ef f 1 uents/ Product s Health Risk
Pil ot plant 1-4 Product conposition Bacterial nutagenicity
operation
Short-term | aboratory
carcinogenicity
Constructing 3-8 None None
pi oneer
pl ant
Denonstration 8-14 Conposi tion of Initial worker accident
of pi oneer di scharge streans ri sk assessed
pl ant (prelimnary)
potential public
exposure deternined
Construction 12-15 None None
of first
commer ci al
pl ant
Conmmer ci al 15-30 Conposi tion of dis- Level s of public ex-
pl ant charge streans posure confirnmed
operation (conmerci al)
Longer term worker and
Quantity of discharges and acci dent risks
i nf or med
Long term 30-55 Quantity of discharges; Wor ker accident risk
operation | eaks; hazards confirmed
and retire- assessment
ment Actual public health
ri sk informed
Deconmi ssi oni ng  55- None Public and occupationa

health risk nore
concl usively inforned
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denonstration (pioneer) plant phase provides for an evaluation of
the conposition of discharge streans, for determ nation of poten-
tial public exposure to chemcals, and an initial evaluation of
occupational accident and exposure risks. A normal devel opnent
sequence can provide for sone determnation of all but the |ong
termrisks, such as those due to cancer, prior to the operation of
acommercial plant.

Al though a range of short-term screening tests can be used to
eval uate the hazards of intermediate process streans, discharges,
and products, sonme hazard will remain that can only be eval uated
with detailed occupational and public health studies. As indicated
above, these studies are likely to identify risk (for some skin
cancers) within as few as about 5 years. As indicated in the
exanples in Table 5-2 sone cancers show up sooner than five years,
such as those induced by chemcal therapy or ionizing radiation.
However, cancers initiated by occupational exposures to various
chem cals, such as detection of elevated rates of lung and ki dney
cancer from exposure to chemcals in coal tar, typically require 10
to 20 or nore years to be detected. Because the |atency period of
cancer is dependent on the organ, dose, and susceptibility of the
popul ation, no clear pattern energes to dictate how effective a
nonitoring program can be over the short term Apparently many of
the risks can be determined within 5 to 10 years of the operation
of a pioneer plant, but the degree of risk for many soft tissue
cancers can only be determned after up to 30or nore years of com

nmercial plant operation.
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TABLE 5-2: TYPICAL LATENCY PERICDS | N CANCER DETECTI ON
Lat ency
Peri od Cancer
(years) Cause (site)
(0. 2 100.3) Chemni cal therapy Lynmphoma (| ynph gl ands)
2to 15 I oni zing radiation Leukem a (bl ood)
5to 10 PNAS Skin cancer
lo- Mustard gas Lung cancer
10 to 15 Vinyl chloride Li ver cancer
10 to 30 Snoki ng Lung cancer
10 to 30 I oni zi ng radiation Breast cancer
20 to 40 Coal tar Lung and ki dney cancer
35 to 50 Asbest os Mesot hel i oma (chest or
stomach |i ning)
up to 60 Bur ns Skin cancer

Sour ce: Conpi |l ed from Nati onal
Copenhaver and Pfuderer 1978; NIOSH 1977.

5.3 REGULATORY LAG

A closely

related problem is

during an accel erated devel opnent

Cancer Institute 1981;

regul atory

schedul e.

Br aunst ei n,

| ags that would occur

As indicated in Sec-

tion 2.0, emssion and discharge standards do not exist for coal

i quefaction plants.
Qui dance Docunents”

eval uating plant designs in the near

be an on-going process as nore is

EPA and DOE are devel oping
(PCA s) which will

“Pol | uti on Control

serve as guidelines for

Fi nal standards will

| earned from each new pilot or

pi oneer commercial plant. If a synfuels commercialization program

is accelerated by building the next
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fully evaluating the previous one, or by sinply by-passing steps in
the normal scale of sequence, then some types of environnental
regul ati ons (such as em ssion standards) would always |ag behind
ongoi ng design and construction. Experience with the nuclear power
i ndustry has shown the problens of attenpting to redesign conpo-
nents of a very conplex system in response to environnmental/safety

concerns while the project is under construction. Accel erated de-

vel opnment increases environnmental risks because each generation of

plants would not be guided by environnental regulations infornmed by

the prior generation, and any nodifications or retrofits needed to

correct past deficiencies would often be very expensive.

5.4 | MPACTS FROM RAPID CONSTRUCTI ON

Accel erated developnent of synfuels could also aggravate the

soci oeconom ¢ and environnental problens associated wth "“boom and

bust” population cycles in small conmunities. These probl ens

i ncl ude:

| nadequat e nunicipal services (water supply, police and
fire protection, etc.);

Insufficient housing;

Water quality and ecological effects (e.g., inadequate
sewage treatnent capacity); and

| nadequate streets, roads, and highways.
Al t hough these growth managenent problens will exist for any |arge
construction project in rural areas, they wll be increased by an

accel erated synfuels program because of the nunber of plants re-

quired, the lack of nmeans to coordinate plant schedules, and the
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probability that many facilities will be located in clusters in
single or multicounty regions in the eastern US. (for exanple, see
Enoch 1980). As an exanple, Figure 5-2 shows the nunmber of workers
included in synfuel plant construction in a 30-mle radius of
Onensboro, Kentucky, if plans developed in 1980 should be inple-

ment ed.
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Figure 5-2: Synfuel plant construction |abor requirenent
near Oaensboro, Kentucky.

Sour ce: Enoch 1980.

Scheduling can play a major role in determ ning the magnitude
of popul ation inpacts experienced by a comunity. Construction of
a coal synfuel plant can require a peak workforce of approximtely
5,000; this can result in population increases of 15,000, including
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famly nenbers and secondary popul ation grow h. Figure 5-3(A)

illustrates a typical workforce schedule for a coal gasification

pl ant . Si nul t aneous construction of two or nore plants in an area

under an accelerated synfuels commercialization programwll pro-

portionately increase population and probably exponentially in-

crease inpacts. On the other hand, construction of multiple plants

can be phased so that population inpacts are |essened, as illus-

trated in Figure 5-3(B).

Person- Years Per son- Year s
5000 1 5000 1
4000 A 4000 -
3000 -
3000 1
2000 4 2000 A
1000 - 1000 -
1 3 5 Year s 1 3 5 7 Year s
(A) Single Plant (B) Two plants started

2 years apart

Figure 5-3: Workforce schedules for coal gasification projects.

Sour ce: Wite et al, 1979.
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