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3.8 POTENTIAL UCG PRODUCTS AND MARKETS 

This section identifies the potential products and markets for 
UCG facilities located near certain target areas in the Eastern 
U.s . where bituminous resources amenable to UCG have been 
located. The identification of potential markets and ·uses fo~ 
the gas near designated target areas will help to substantiate 
suitability of these sites for development. 

In subsection 3. 8-1, the products are discussed, ·then in 
subsection 3.8-2 the markets are evaluated. 

3;8.1 Description of UCG Products and Their Potential 
Application 

Underground Coal Gasification (UCG) of thin bituminous coals 
will produce either low-BTU gas (80·- 125 BTU/SCF) or 
medium-BTU _gas ( 160 - 2·50 BTU/SCF) depending on which oxygen 
source, ·air or pure oxygen, is used for combustion .. ·The low 
Btu product gas can be used as a fuel directly once sulfur and 
other contaminants are removed. The medium BTU gas can also be 
used as a fuel· or it can be used as a synthesis. feed· gas for 
higher value products. Figure 3. 8-1·· illustrates the . two· 
different product schemes. 

3.8.1.1 Low BTU Fuel (LBG) 

Low BTU gas is generated by UCG.when air is injected downhole 
as the feed gas. The produced gases can be burned after 
cleaning without further upgrading. As indicated in . 
Table 3. 8-1, . the LBG from UCG in thin bituminous coal beds is 
similar to product gas from air blqwn surface gasifiers 
although the heating value of. the in situ LBG is somewhat 
lower. The range of 80 to 125 BTU/SCF is expected to present 
no significant combustion problems. 

A recent study was sponsore~ by the U.S. DOE [1], on combustion 
of low BTU gases (116 - 287 BTU/SCF). The report indicates 
that fuel gas produced by an air blown Winkler gasifier 
(116 BTU/SCF) could produce a stable flame without assistance 
using a high-forward-momentum burner while nozzle mix and 
premix tunnel burners needed a continuous pilot light to 
maintain a stable flame. Fuel injection modifications were 
required to achieve stable flaines on a forward-flow baffle, 
kiln and boiler burners. Based on this study, it does not 
appear that there is any·major technological problem to the use 
of low BTU gas down to 116 BTU/SCF. Other·operatirig experience 
suggests that even heating values down. to the lower end of the 
low BTU gas from UCG scale at 80 BTU/SCF may be combustible. 

3.8.1-1 4389-035 
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TABLE 3.8-l 

UCG VERSUS SURFACE GASIFIER DERIVED GASES 

Air Mole% 

Process McDowell- Woodall-
Com,eosition UCG-Air* Winkler ~Air2 STOIC Wellman Duckham UCG-02** 

co 6-17 22 30 ·~ ' 25 28 12-34. 

C02 9-28 7 3 6 4 18-56 

H2 10-15 14 15 19 17 20-30 

CH4 1.5-3.5 .8 3 .6 3 3-7 

HHV, Btu/SCF 80-125 124 172 148 175 160-250 

* Basis: Range of data from Lisichanskaya, Yuzhnoabinsk and Pricetown 

** Composition assumes that values double when 02 rather than air is used. 

·. 

Oxygen, Mole % 

S~thane Winkler Texaco Lurgi 

9 35 51 25 

53 19 13 25 

28 42 36 40 

10 3 .1 9 

221 279· 281 301 

-.. 

1 
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A report[2] on the use of low BTU oil shale by-product gas 
states: "Many Brown Boveri blast furnace installations operate 
on 80 to 90 BTU/SCF (712 to 801 KcaljNm3) fuel, with the lowest 
reported heating value being 76 BTU/SCF (676 KcaljNm3)." 

In any event, if the heating value of the LBG dropped 
significantly below the point of efficient combustion, a small 
percentage of oxygen could be added to the feed gas to the 
gasifier to increase the heating value of the product. A small 
increase in oxygen content could be added to the existing air 
supply without major modifications to injection piping 
specifications. 

Compression energy requirements for transmission of LBG may 
represent a substantial fraction of the total available energy 
in the gas. It is generally conceded that LBG is un~conomical 
to transport more than five to ten miles. Therefore, the 
product must be used within a short distance of the site where 
the gas is generated. 

Potential uses for the LBG include power generation, industrial 
heating, and st~am generation. The LBG fuel can be used to 
generate power in either existing power plants where it 
replaces coal, oil, or natural gas; or, in combined-cycle 
plants which could be located on-site. Since it is unlikely 
that an existing power station wo~ld be located sufficiently 
close to a UCG site or would be willing to accept the necessary 
derating with LBG this option is reserved for MBG or SNG. 

A combined-cycle power generator has definite advantages over a 
conventional coal fired power plant for the combustion of LBG. 
These advantages include modularization, higher efficiency, 
lower installed cost per kilowatt, less construction time, and 
less environmental impact.[3] 

In a combined-cycle system, the LBG is mixed with compressed 
air and burned ahead of a gas turbine. Normally a common shaft 
off of the turbine is supplied to . the air· compressor and 
primary power generator. For higher value fuels, excess air 
must also be compressed and bypassed into the turbine to keep 
the temperature below that which could damage the blades. The 
exhaust gases from the turbine are then used to generate steam 
which qrives a steam turbine connected to a secondary power 
generator, see Figure 3. 8-2. Production of process steam in 
the economizer as well as secondary power will raise the 
overall efficiency of the system. · 

This type of equipment. is conducive to skid-mounting and 
modularization. Once skid-mounted, the units can be moved to a 
UCG site as required by ·increased electrical demand or as the 
field develops to its optimum size. It is only necessary that 
a grid line be present to transport the energy. Of course, the 

3.8.1-3 4389-035 
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location of the site would depend on electric demand within the 
economic transmission radius of the power plant. 

LBG can also. ·be used in place of natural gas in most industries 
which currently use natural gas for heating; particularly, the 
steel, glass, cement, and brick industries. It may be that an 
industrial park could be established adjacent to ·a UCG facility 
to take advantage of a captive energy supply. 

Combining LBG with natural gas should not improve the economics 
of transporting it. However, if the pneumatic transport of 
fine coal over long distances ever becomes a reality, it will 
be worth investigating the use of LBG as the transport medium. 

3.8.1.2 Medium BTU Gas (MBG) 

Medium Btu gas is generated from UCG when oxygen and steam are 
used as the feed gas, see Figure 3.8-3. MBG can be used, in 
most cases, as a substitute for whatever fuel · has · been 
traditionally used with only a modest derating of the 
combustion system·. However, MBG may be· worth more as. a 
synthesis gas for higher value products.· 

MBG from thin bituminous coal seams is lower. in heating value 
than MBG from. surface gasifiers, see Table 3. 8-1. · However, a 
heating.value of i6o·- 250BTU/SCF should be combustible under 
even adverse conditions .. The higher end of the.range· should· 
derate· existing boilers by no more than 5-10%. ··The derating 
comes about as a result of the larger volume of flue gas which 
must be handled and the longer·flame length. 

The higher heating value of MBG will permit economic 
transportation of the gas beyond the limits imposed on LBG. 
Its higher heating value, moreover, will. mak,e it acceptable by 
a larger share of industries. It may be possible to find a 
power plant which is close enough to .the proposed site to 
receive the gas and back out part of its base fuel. ·The MBG 
will be low in sulfur and will bl,lrn without ash disposal 
requirements. There may be a scenario where this combination 
results in favorable economics. 

3.8.1.3 Synthesis Gas 

As oil and natural gas based feedstocks become more.difficult 
to recover and thus more expensive, it is increasingly . 
important to find suitable substitutes. A syn gas substitute 
can be at least part of the solution when the gases are derived 
from coal. Syn or synthesis gas is a mixture of hydrogen, 
carbon monoxide and generally carbon dioxide which.is used in 
the preparation of higher value products. Because nitrogen is 
normally not tolerable, particularly at the levels experienced 

3.8.1-4 4389-035 
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in LBG, the choice of suitable product gas is generally limited 
to MBG only. 

As indicated in Table 3.8-1, product gas from UCG has a ratio 
of H2 to co near 1.0. This represents a relatively high ratio 
which is more favorable to syn gas utilization than product gas 
from most surface gasifier technologies. The lower the H2 to 
CO ratio, the more shift reaction is required in a subsequent 
process step to shift the co to H2 by the r~action: 

CO + H20 ~ H2 + C02 

The high hydrogen ratio in UCG product gas is primarily a· 
result of the higher than required water influx characteristic 
of a UCG system and the catalytic nature of the coal ash. This 
effect, while beneficial from a syn gas viewpoint, is also a 
major reason for the lower than desirable heating value of the 
gas. 

While the H2 to co ratio is favorable, the methane content is 
not, unless SNG is to be produced. The high methane Content 
( 3-7%), in both ammonia and . methanol synthesis, must. be 
reformed·to.additional. hydrogen and carbon· oxides or·separated. 
out and used as fuel. In either case, additional.processing 
steps are required. 

Before any coal derived gas can be shifted·or utilized, it must 
first be treated to remove particulates~ ammonia, phenols, tars 
and oils, and sulfur. The synthesis .Processes generally 
tolerate very little sulfur even to .the. extent of requiring a 
zinc oxide guard. Some modern shift processes, however, use a 
sulfur tolerant catalyst ~hich permits the acid removal to .take 
place totally on the downstream side. 

Products which can be produced directly from coal derived syn 
gas include primarily: (See Figure 3.8-4) 

o Methanol 
o Ammonia 
o SNG 
o Synthetic Crude 
o Hydrogen 
o Carbon Monoxide 
o Carbon Dioxide 

Other processes are available to produce the following: 

o Glycols 
o Higher Alcohols 
o Acetic Anhydride 

3.8.1-5 4389-035 
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Further, many proc;esses are . available to convert . primary 
·products into secondary and tertiary products, such as: 

o Urea 
o MTBE 
o Olefins 
o · Vinyl Acetate 
o Acetonitrile 
o Ethylene _ 
o Propylene 
o Butane· 
o Formaldehyde 
o Ethanol 
o Terephthalic Acid 
o M-Gasoline 
o Ethylbenzene-styrene 
o Methyl Methacrylate 

The synthesis products are no.t subject to the small economic 
transportation radius of the low to medium Btu gases. If SNG 
or methanol were produced, 'it is likely that existing natural 
gas or c:.rude . pfpelines could be used. This could make the . 
synthesis route atttactive; .however,· the installations 
visualized for eastern bituminous coals may not be large·enough 
to justify the magnitude of expenditure required. · 

Of all the synthesis products, methanol may be the most 
versatile. 

3.8.1.3.1 Methanol 

Methanol may become the liquid fuel- of the future. Because it 
~s a .liquid, it is not· subje.ct t.o ~he same distance limitations 
1.mposed on low to medium BTU gases. ·Existing oil pipelines 
could be used to transport methanol. 

Methanol can be used as a fuel or chemical feedstock. As a 
fuel, it has been shQwn to be an excellent turbine fuel and 
with engine-modifications a.potential gasoline substitute for 
the internal combustion engine. 

o Automobile Fuel 

Methanol as a fuel substitute for gasQline has both advantages. 
and disadvantages. The advantages include: 

0 lower NOX emission 
0 .lower co emission 
0 lower unburnt hydrocarbon emission 
0 low residue formation 
0 very high octane 110/92 R/M 
0 high density vapor 

3.8.1-6 4389-035 
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The high octane permits a compression ratio of 1~ to 14 versus 
the average compression ratio of 9 in present engines. The 
increased compression ratio should result in better thermal 
efficiency. Thermal efficiencies should be comparable to those 
experienced in diesel engines. 

Theoretical temperature drop at stoiciometric air ratio and 
abiabatic evaporation is 20°C for gasoline and 122°C for 
methanol. While the gaseous mixture is not possible without 
auxilliary heating systems, a high mixture density cause9 by 
the temperature drop can resuit in better cylinder filling and 
resultant higher engine power. 

There are several negative factors which should be taken into 
account if methanol is to replace gasoline. They are listed as 
follows: [ 4] 

o low vapor pressure 
o high heat of vaporization 
o low heat of combustion 
o corrosivity 

The low v~por pressure and high heat of vaporization combine to 
make starting difficult. In carb~retted engines, formation of 
a gaseous mixture is not p·ossfble without a heating system for 
the carburetor and suction tube systems. 

The low heat of combustion of methano_l is due to th~ oxygen 
content whi~h comprises SO% of the methanol molecul~. As a 
result of this, -the stoiciometric air requirement is lowe-r 
which necessitates modifications to the carburetor. Fuel _ 
nozzles and fuel pumps must be increased relative to gasoline 
operation. Of course, fuel tanks must be doubled to provide a 
range comparible to gasoline. 

Corrositivity of methanol can be troublesome particularly-in 
the presence of water. Even certain plastics and aluminum are 
susceptible to corrosive attack.· 

Other factors must be. accounted for when using mixtures of 
methanol and gasoline; for example: phase separation and 
azeotrope formation. Water can cause almost complete phase 
separation if it is present in quantities as low as 0.5%. 
Settling will occur and the engine, -designed to run on 
gasoline, will receive a methanol-water mixture instead. Other 
problems result from the formation of_a high vapor pressure 
mixture which can cause vapor lock problems in current engines. 

o Turbine Fuel 

Methanol has been shown to be an effective turbine fuel in 
tests conducted by the Florida Power commission. The turbine 

3.8.1-7 4389-035 
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operated in the range of 18 MW output. In general, the only 
negative ·factor noted was the requirement for higher flow rates 
to accomplish the same amount of work. Due to the larger 
volume requirement it is unlikely that methanol will ever be 
used to replace jet fuel. 

o Chemical Feedstock 

Methanol can be used in place of many petroleum· based 
feedstocks. By using technology developed by Mobil methanol 
can be converted into a SYnthetic gasoline, see Figure 3.8-5. 
Some other products. which can use methanol as feedstock 
include: MTBE, ethylene, propylene, ethylene glycol, acetic 
acid, methyl acetate, ethanol, styrene, and ethylbenzene. 

3.8.1.3.2 Other Synthesis Products 

As listed earlier, the major synthesis product~ include: 
methanol, ammon_ia, SNG,· synthetic· crude, hydrogen, carbon 
monoxide, and carbon dioxide. Methanol.has been discussed in 
the previous sUbsection.. The remaining major products will be 
discussed briefly below. 

o Ammonia 

Ammonia is formed by the reaction of hydrogen and nitrogen . 
. The air separation plant which supplies the ·oxygen would . 
perform a double duty by supplying the nitrogen as well,· see 
Figure 3.8-6. 

The process to produce ammonia requires that all of the co be 
·catalytically shifted to hydrogen and carbon dioxide. The bulk· 
of the carbon dioxide is tyPically removed by a conventional 
acid gas removal ·system followed by a cold liquid nitrogen 
wash step prior to the catalytic ammonia conversion. Ammonia 
is a precursor for· urea and ammonium sulfate or can he used 
directly as a fertilizer. 

o SNG 

Substitute natural gas (SNG) is primarily methane. It is 
produced in a methanation reactor by combining hydrogen and 
carbon monoxide according to the following reaction: (see 
Figure 3.8~7). 

CO + 3 H2 ~ CH4 + H20 

The hydrogen to carbon dioxide ratio required for favorable 
kinetics will obviously be greater than 3:1. 

Producing methane has advantages over electrical power 
production using a low or medium BTU gas. One advantage is the 
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ability to use existing pipeline distribution systems without 
effecting the natural gas h~ating value. Another advantage is 
the distribution to residences and . industries where the 
conversion to heat is direct and will result in much· improved 
thermal efficiencies over the generation of electricity which 
is at best a 42% conversion. 

o Synthetic crude 

The Fischer-Tropsch . Process ( F-T) produces' a wide range of 
petroleum-type lfquids from syn gas. The process was 
discovered in the early 1900's and was used to fuel the German 
military during Worlq·war II. For the past twenty-five years 
South Africa has been supplementing their crude oil supplies 
using F-T technology in their SASOL plants. 

The major problem with F-T technology has .been that it results 
in a multitude of products. This is becoming less of a problem 
due to the advent of ~ore selective catalysts and the operating 
experience which SASOL has acquired. At SASOL II, wh~ch has 
recently started up, 60% wt. of the output is gasoline. The 
remainder· of the products include: . diesel fuel. ( 10%), ethylene 
(8%), alcohols(4%), tar products (8%), ammonia (2%), -and sulfur 
(10%). Approximately 10,000 tons of product are recov~red with 
an input of 30,000 tons of coal on a -daily average. OveralY 
plant thermal efficiency is 55%.[5] 

Recent work by Brookhaven National Laboratory, Chern Systems, 
Mobil, and others ~o develop improved Fischer-Tropsch catalysts 
will result in greater selectivity than has been heretofore 
possible. Primary emphasis will be to maximize the 
straight-chain paraffins under a variety of conditions.[6] 

o Hydrogen 

The hydrogen produced from a UCG facility can be maximized by 
shifting all of the carbon monoxide to hydrogen and carbon 
dioxide. The carbon dioxide formed by the shift can be removed 
using either standard acid gas removal facilities, hollow fiber 
membrane technology, or cryogenically. 

Hydrogen can be used by refineries to upgrade heavy crudes, 
coal liquids, and shale oils _·to high value products. There are 
three functional areas in which hydrogen performs in a 
refinery; these are: 

o desulfurizing 
o denitrogenating 
o hydrocracking 

As the crude slate of most refineries changes toward the 
heavier, higher sulfur, and consequently more available 
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feedstocks the hydrogen balance of the refinery normally 
requires that hydrogen be generated in addition to that amount 
supplied by the reformer. This increas.ed generation is 
normally obtained by reforming ·available natural gas, plant 
fuel gas, or even naphtha stocks. He·avy crude can be 
hydrocracked to produce a better slate of products than can be· 
obtained by coking if sufficient hydrogen is available. 

Refineries which process syncrudes will have an even greater 
need for hydrogen due to the high nitrogen content of these 
feedstocks. Nitrogen is a catalyst poi~on particularly for 
catalytic reforming and cat cracking. It must be removed to 
produce stable distillate fuels and to reduce the NOX which 
would be produced upon burning. To produce a syncrude· with 
800 ppm nitrogen from oil shale will require about ·1350 SCF of 
hydrogen per barrel. A coal liquid by H-coal technology will 
use up to 2700 SCFB depending on end products requirements.[?] 

o Carbon Monoxide 

Carbon monoxide is a basic building block in synthetic 
chemistry. It can be. recovered from either LBG or MBG using 
the COSORB process. 

The COSORB process selectively ext,rac.:ts carbon monoxide through 
formation of a complex with cupreous aluminum chloride. 

o Carbon Dioxide 

Carbon dioxide is becoming a desirable product for use in 
enhanced oil recovery (EOR). There are many areas of the world 
where the viscosity of the heavy oil can be reduced in situ 
using carbon dioxide. 

Carbon dioxide can be separated from LBG or MBG cryogenically 
or in a 2-stage absorption process. 

The amount of carbon dioxide 
inefficiency of the gasifier. 
carbon dioxide ·might be the 
by-product flammable gas used 
requirements. 

o Miscellaneous Products 

formed is a function of the 
In wet coals, such as lignite, 

principle product with the 
only to provide on-site power 

The main purpose of the air separation plant, as shown in 
Figure 3.8-1, is to provide. oxygen for gasification. However, 
five by-products (Nitrogen, Neon, Argon, Krypton, and Xenon) 
can also be provided by the separation plant. Nitrogen may be 
used for inerting and for enhanced oil recovery. Argon has 
applications in the steel industry. Krypton and Xenon are used 
in the manufacture of high intensity lamps and headlights. 
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In the gas processing plant, hot raw UCG gas is washed, cooled, 
and treated. During this processing, several by-products can 
be extracted: - ammonia, ta.rs/oils and sulfur. ~onia is used 
directly as a fertilizer or.as _a- solid fertilizer precursor. 
Sulfur is used in the manuf(lcture of sulfuric acid anci recently 
as a road building material. Tars/oils, a by-product of UCG, 
has potential application as a supplement to fuel oil. It .may 
be either tired directly or blended with' other fuel oil and 
then fired. The tars/oils·produced could p~ovide a portion of 
the on-site fuel requirements. 

·'·~ 
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3.8.2 Potential UCG Markets 

A detailed market evaluation of the type which will be required 
to deve.lop a comprehensive strategy is beyond the s.cope. of this 
report. However, prel~minary information indicates that there 
is currently or will soon be a large potential mark~t for UCG 
derived products in the United States and in the East-North-

. Central ·united States, in particular. Furthermore, the markets 
include, in descending order of·probable adoption, the following 
users: 

o Single-user LBG or MBG utilities on-site 

o Single-user LBG industrial plants near site ( < 10 
miles) 

o Single and multiple-user MBG industrial plants 
off-site 

o Single-user MBG utilities off-site 

o Multiple-user methanol for vehicle.fleet:and peaking 
power generation off-site 

o Multiple-user LBG industrial near site. 

The primary driving force for acceptance of coal derived gas as 
a fuel and feedstock is the predicted shortfall of energy 
supplies to energy requirements. While current supplies· of 
natural gas app:ear plentiful, long--range projections predict 
that new gas discoveries will not keep up with requirements. 
Price increases for oil" and gas will predictively continue to 
exceed the rate of inflation. In addition, as long as the u.s. 
is. not energy self-sufficient, the threat of politically 
motivated curtailment is always possible. 

Factors which will promote the use of UCG over surface gasifier 
technology in the Eastern United States, in particular, 
include: 

Regulatory Factors: 

o Clean Air Act - This act of Congress adds more to the 
cost of using higher sulfur coal than to the cost of 
using low sulfur coal. 

o Coal Mines Heal.th and Safety Act - This act of 
Congress protects the health and safety of miners. 
It also reduces the productivity of miners and thus 
increases the cost of coal .. 
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o Surface Mines Reclamation Act - This act of Congress 
protects the envirorurient. It raises the cost of 
mining coal in the process. 

o Deregulation of Railroads - Higher prices for 
transporting coal will raise the price of delivered 
coal. 

Other Factors: 

o Environmental 

High cost of ash disposal 
High cost of cleaning coal 
High cost of fuel gas desulfurization. 

o Transportation of Gas 

Pipeline transportation cost relative to the 
value of delivered product. 

The negative factors which will limit the rate of adoption of 
UCG derived gases are similar to the factors which limit coal 
gasification in general. Among these factors are the 
following: 

o Uncertainty over government involvement 

o Lack of operating experience 

o Environmental regulations 

o Transport of product from coal field to end user 

o Uncertainty over conventional fuel supply forecasts 

o Large capital investment requiring shared risk or, in 
the case of utili ties, the need for a substantial 
rate hike to Offset new capital expense 

o Current lack of clear economic advantage and the 
perception that alternate fuels will always be more 
expensive than conventional fuels. 

Factors which will influence the adoption of UCG technology in 
the Eastern United States include: 

o The terrain which varies from alluvial flatlands to 
high relief contour hill country, 

3.8.2-2 4389-036 

• 



I 

PROCESS DIVISION 

WUIAMS BROTHERS EMiNERNi CDMPANY 
-= • = 

.. --~ 
o The labor unions who may view UCG as competing for 

coal supplies with conventional labor intensive 
underground mining technology, and 

o The negative psychological impact caused by existing 
coal seam fires which have burned out of control for 
many years creating an environmental and safety 
hazard. 

3.8.2.1 Product Demand 

The future demand for clean fuels and chemical feedstocks in 
the United States is sufficient to justify development of UCG 
technology. This demand will result from the growth of new 
utility power and indus :trial plant requirements, and the 
decline of conventional fuel and feedstock availability. 

Favorable economics are absolutely essential to acceptance. 
The potential for mitigating environmental, social, and health 
effects of conventional mining should provide the incentive to 
continue to develop UCG technology in the Eastern United States 
as an option to surface gasification. 

Fuel and Feedstock Availability 

Even though price increases for energy supplies since 1973 have 
been substantial, the increase has not been sufficient to 
reverse the trend toward lower proved reserves of conventional 
fuels in the United States, see Table 3.8-2. In addition, 
while the recent trend has been toward a lower rate of energy 
consumption, the trend is nevertheless upward, see Table 3.8-3. 
Coal output has increased over three quads since 1972 and as 
such is the leading contender for the new energy market, see 
Table 3.8-4. Nuclear energy which was to have supplied the 
lion's share of the market has dropped to second place with 2.5 
quads of new output.· Antinuclear sentiment is expected to keep 
nuclear plant start-ups down in the future and the pressure on 
coal to fill the gap. 

Most of the coal will need to come from the western states of 
Wyoming and Colorado which contain thick, strip minable, low 
sulfur coal. The problem is one of transporting the coal to 
markets. The railroads currently have a monopoly on moving 
coal· although slurry pipelines may soon remedy that, if 
sufficient water can be found and legal hurdles can be cleared. 

An alternative to western coal, in some areas of the country, 
would be to try to utilize local energy resources. High 
sulfur, underground mined coal is at an economic disadvantage 
when envir~nmental and safety controls are imposed. Even the 
front-end costs of mining continue to increase as the 
productivity declines, see Figures 3.8-8 and 3.8-9. When New 
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TABLE 3.8-2 

U.S. PROVED ENERGY RESERVES: NATURAL GAS OIL, AND NATURAL GAS LIQUIDS [5] 

12-31-70 

12-31-71 

12-31-72 

12-31-73 

12-31-74 

12-31-75 

12-31-76 

[6]12-31-76 

12-31-77 

[6]12-31-77 

12-31-78 

[6]12-31-78 

12-31-79 

[6]12-31-79 

.. 

Natural Gas 

million CF 

290,746,408 

278,805,618 

266,084,846 

249,950,207 

237,132,497 

228,200,176 

216,026,074 

213,278,000 

2 08 , 8 77 , 8 7 8 

207,413,000 

200,301,707 

208,033,000 

194,916,624 

200,977,000 

Crude Oil 

1000 bbl 

39,001,335 

38,062,957 

36,339,408 

35,299,839 

34,249,956 

32,682,127 

30,942,166 

33,502,000 

29,486,402 

31,780,000 

27,803,760 

31,355,000 

27,051,289 

29,810,000 

Natural Gas Liquids 

1000 bbl 

7,702,941 

7,304,227 

6,786,559 

6,454,707 

6,350,449 

6,267,830 

6,401,967 

5,994,365 

5,925,852 

6, 772,000 

5,655,323 

6,615,000 
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TABLE 3.8-3 

ENERGY XONSUMPTION 

·Energ;( Conl3umEtion .. (EC) 

DOE[ 7] DOE[ 8) ·, D0~[ 9 ] 

1015 BTU/yr 

1971 68.30 

1972 71.643 71.63 

1973 74.609 74.61 74.61 

1974 72.759 72.76 72.76 

1975 70.707 70.71 70.71 

. 1976 · 74.510r 74.51 74.51 

1977 76.332r 76.33r 76.39 

1978 78.150r 78.15 78.15 

1979 78.968r 78.97r 78.02p 

1980 76.201r 76.27p 

p = preliminary 
r = rt!vll:lt!d 
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TABLE 3.8-4 
jtj· i 

u.s. ENERGY CONSUMPTION BY PRIMARY ENERGY TYPE I 
Coal Petroleum Natural Gas-Drx Hxdro Nuclear 

D0£[7] DOE[B) DOE(g) OOE( 7) DOE[ 8] DOE(g) DOE( 7] DOE[8) DOE(g) OOE[ 7] DOE( 8] DOE(g) DOE( 7) DOE[8) DOE(g) 

15 10 Btw'tE!ar · 

w 
co 1971 12.01 30.56 22.47 2.86 0.41 

N 
1972 12.461 12.45 32.966 32.95 22.699 22.70 2.929 2.94 0.577 0.58 

I 1973 13.300 13.30 13.30 34.840 34.84 34.84 22.512 22.51 22.51 3.010 3.01 3.01 0.910 0.91 0.91 
0'1 

1974 12.876 12.88 12.88 33.455 . 33.45 33.45 21.732 21.73 21.73 3.309 3.31 3.31 1.272 1.27 1.27 

1975 12.828 12.82 12.82 32.731 32.73 . 32.73 19.948 19.95 19.95 3.219 3.22 3.22 1.900 1.90 1.90 

1976 13.733 13.73 13.73 35.175 35.17 35.17 20.345 20.35 20.35 3.066 3.07 3.07 2.111 2.11 2.11 

1977 13.965 13.96 13.96 37.122 37.12 37.18 19.931 19.93 19.93 2.515 2.51 2.52 2.702 2.70 2.70 

1978 13.846 13.85 13.85 37.965 37.97 37.97 20.000 20.00 20.00 3.164 3.16 3.17 2.977 2.98 2.98 

1979 l.S.109 15.11 15.08 37.123 37.12 37.07 20.666 20.67 19.86 3.166 3.17 3.16 2.748 2.75 2.75 

1980 15.603 15.67 34.196 34.25 20.495 20.44 3.125 3.13 2.704 2.70 
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Source Performance Standards (NSPS) of 1979 are fully applied, 
Illinois Basin coal will suffer a $0.40 per million Btu penalty 
over lower sulfur coal; this adds about $9 per ton to the cost 
of using·coal.[10] 

A method of utilizing the high sulfur coal without the economic 
disincentives associated with coal washing and flue gas 
desulfurizatiori might be to gasify it in situ and utilize a 
relatively inexpensive acid gas clean-up on the surface. Using 
UCG technology, much of the.sulfur would never even leave the 
seam. Coal and ash handling problems would be essentially 
eliminated. 

Product Price Estimation 

This contract did not include funds . to determine a product 
price beyond estimating the combined. linking and well costs per 
million Btu of gas produced for the purpose of comparing 
alternate linking concept strategies. Therefore, only a brief 
attempt to estimate the price is made using the available open 
literature. 

Prices predicted in the literature for product from UCG vary 
extensively. Estimates for UCG product from thin bituminous 
coal are almost non-existent. However, if one assumes that 
bituminous coal will be as easy to gasify as subbituminous 
coals, once the permeability has been·established by using 
specific technologies such as directional drilling, then it 
should be reasonable to extrapolate the literature estimates 
down to the seam thicknesses of most bituminous seams. There 
are several factors, none of which are ·well understood, which 
might balance out any discrepancies in this assumption; namely, 
the relative competance of the overburden of deeper seams in 
the Eastern United States, the higher heating value of the coal 
and the potential for minimal water. influx. A range of price 
for LBG or MBG from $2.90 to $5.70/MMBTU (50%-65% Equity Basis) 
can be inferred by combining information provided in several 
studies and scaling the prices to 1980 dollars 
[26][27][28][29}. No distinction can be mad~ between LBG and 

MBG price requirements since some studies show LBG to be 
costlier and in others MBG is the more expensive. This method 
is obviously subject to error; however, it does point out the 
possibility that the products of UCG may be competitive with 
fuel oils and naphthas. 

The price is highly dependent on the type of financing, oxygen 
utilization efficiency, well spacing, and sweep width. In the 
Phase II report, the cost of linking and well preparation per 
million BTU's was evaluated for various linking concepts. For 
the ·Open Borehole concept, a simple cost from $1.31 to 
$5.16/MMBTU was determined in varying the thickness from·8 to 
4 feet at a depth of 500 ft. The sweep was assumed to be equal 
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to ten times the coal seam thickness and the well spacing at 
150 ft. Assuming $3. 00/MMBTU for field piping plus a 
processing facility, a total cost of $4.31 to $8 .16/MMBTU 
results. Of course, . interest, depreciation, rate of 
expenditure., and rate of return all need to be accounted for to 
arrive at a true DCF value. By doubling the well spacing to 
300ft., the well cost would be.reduced by $0.32 to $1.26/MMBTU 
for a new ·range of~ 3 ~ 99 to $6. 90/MMBTU. The greater well 
spacing has an obviously more pronounced effect on the thinner 
4 ft. seam than on the 8 ft. seam. 

Utility Power Demand 

LBG and MBG can be used to fuel conventional power plants 
without a requirement for coal. ·cleaning, flue gas 
desulfurization·or ash disposal .. While direct substitution for 
coal in power boilers is technically feasible, the most likely 
use of LBG will be in intermediate load gas turbines located at 
·the UCG facility. 

Utility power growth is prqjecteq to be about 3.4% per year 
between now and 1990, see Table 3.8-5. This is about 1/2 of 
the 6% per year growth rate which. occurred between 1940 and 
1973. Most of the new base load increase.will be met with new 
coal production rather than nuclear energy as once predicted. 
Increased coal use will result in an increase in environment.al 
problems, such as: atmospheric contamination with sox, Nox·, 
and particulates; and surface landfill requirements fpr coal· 
as~. Much of this environmental problem can be mitigated using 
UCG technology. 

TABLE 3.8-5 

u.s. ELECTRICITY DEMAND 

101 5 BTU's/Year [1] 

1979 1985 1990 

Residential 2.40 2.9 3.3 

Commercial 1.77 2.1 2.5 

Industrial 2.88 3.6 4.4 

Total 7.05 8.6 10.2 

Along with the increase in base load, new intermediate and peak 
load requirements will need to be met. The intermediate and 
peak load requirements are typically 30% and ·20% of the total . 
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installed capacity. This should result in increased require­
ments of appro~imately 1 quad for intermediate and 0.6 quad for 
peaking power by 1995. Just to meet the intermediate require­
ments over. 18 very large (150 x 109 BTU/day) UCG installations 
would be required. It is unlikely that a facility of this size 
would be built outside of the· western states. In the Eastern 
United States, facilities down to 2-3% of that size may actually 
be developed which would be sufficient to supply a 25 MW 
facility (230 • 106 BTU/hr). 

The Fuel Use Act of 1978 precl~des the use of fuel oil and 
natural gas in combined-cycle plants for intermediate load 
service and ·restricts their use to peaking requirements (less 
than 1500 hours per year) [2]. LBG is not restricted from such 
use. In fact, it would be more suited for intermediate load 
service than for peaking use which requires response to a 
cyclic load. 

The advantages of using a combined-cycle or cogeneration unit 
result principally from the higher efficiency and the lower 
cost·per unit of capacity. If the waste heat generated steam 
can be used to help process the UCG gas, the efficiency of 
power generation can be as high as 80%. A coal derived gas, 
such as LBG, should be utilized at the highest possible 
efficiency to optimize the economics. 

MBG can be used in existing oil and gas fired power plants with 
minimum to no derating. [3] Provided the penalty for · 
transporting MBG is not exces~ive, this use may provide the 
type of load requirement needed until higher value uses 
develop. 

Industrial Plants Demand 

_Industrial plants can utilize UCG products to both supply their 
heating and i~ternal power requirements, and as feedstock for 
ch~mical products manufacturing. LBG will require that an 
industrial park be established near the UCG facility or that 
one very large consumer develop a field as a captive supply. 
MBG is suited to distribution to a limited number of users. 

Currently, there are twenty surface-type coal gasifiers which 
are in operation or under construction which will be used to 
provide fuel to industrial plants. Ten of these will be to 
single-users.[4] 

The fact that the market for coal derived gases is large enough 
to .justify development of the industry was recently determined 
·in a government sponsored study.[4] This study concluded that 
the industri~l market for LBG and MBG exceeds three quads. A 
potential exists for 3500 single-user LBG plants, 550 single-.:'. 

• user MBG piants, and 300 multi-user MBG plants." Early adopters 
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were concluded to be principally the steel, chemical, and brick 
companies. 

A further incentive for the use. of cogeneration by industJ::ial 
firms has recently been provided by the Public Utility 
Regulatory Policy Act · (PURPA). . Section 210 of PURPA, 
promulgated by Congress in March 1980 and administered by the 
Federal Energy. Regulatory Commission ·(FERC), eliminates 
regulatory and ec·onomic obstructions to industrial 
cogeneration by requiring utilities to purchase cogenerator 
electricity at the utilities "avoided cost". A utility must, 
therefore, pay the cogenerator what it saves by not generating 
the energy itself from its most expensive facility, either by 
increasing power output or adding to capacity. Utilities are 
furthermore limited to a 50% ownership in. the facilities.. In 
addition, industrial cogenerators are eligible for a 10% tax 
credit on all energy saving eqUipment. The Utilities are not 
exactly pleased with the limi t~tions imposed on them by 
Purpa. State plans for implementation of the act were due 
March 20, 1981. 

Synthesis Products 

Certain synthesis products might best be produced at the UCG 
site to optimize energy efficiency and to improve economics of· 
transporting product to. mark~t. . Only the largest UCG 
facilities projected for the East will be sufficient to carry 
the cost of additional process units on-site. While the future 
cost of natural gas might dictate production of ammonia and 
urea, or SNG as viable UCG based products, current potential 
for new transportation fuels makes· methanol attractive. 

Energy efficiency should be a principle consi~e~ation to assure 
maximum utilization of. natural resource. The primary product 
of coal gasification contains hydrogen and car.bon monoxide. It 
makes little thermodynamic sense to convert this gas to methane.· 
just to move it, then reconvert it to hydrogen and carbon 
monoxide at some· remote location to make a synthesis produ.ct. 
Locating the site near a · petrochemicai complex, within the 
economic transport radius of a medium Btu gas, will make better 
use of the-resource. 

Using UCG derived gases as synthesis feed gas rather than fuel 
has merit. . Other energy sou~ces, i.e. , nuclear, low sulfur 
coal, geothermal, etc. , might be better sui ted to fuel the 
utili ties due to the inherently low conversion efficiency 
(30-42%) to electricity. Conversion to SNG makes sense from 
the standpoint that,· as a fuel which can be used in. residence, 
methane may eventually become too valuable to be used to 
generate base load power. 
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Methanol Markets 

Methanol has much to offer as a fuel and petrochemical 
. feedstock. ~conomic studies have indicated that when produced 
in sufficiently large scale facilities methanol can be 
competitive with gasoline. But, before methanol can be 
produced in large scale projects, a market needs to be assured. 
Recent actions in the United States and in Europe are leading 
in this direction. 

Fuel uses for methanol include both internal combustion and gas 
turbine options as previously discussed in Section 3. 8 .1. 
Chemical uses include feedstock for higher homo logs and 
solvents. 

The current u.s. market for methanol is approximately 3.4 MM 
m.t. By 1990, the market is expected to exceed 8 MM m.t.[11] 
Essentially all of this methanol is projected to be used as 
chemical feedstock with minimal use as a fuel. Should methanol 
be used to replace gasoline, the market could be many times 
greater than projected capacity. 

Gasoline consumption in. the u.s. dropped dramatically starting 
in 1978 when deregulation allowed prices to rise to import 
levels. A total drop of 8.9% across the U.S. du~ing 1979 and 
1980 reversed a trend which had increased gasoline consumption 
3. 5% per year_ the previous four years. [ 12] The price of 
gasoline, however, is expected to continue to increase at a 
rate exceeding the cost of living. Thus, even while demand is 
down for gasoline the economic driving force for a substitute 
fuel has rarely looked better. 

However, substituting methanol for gasoline will not be an 
overnight proposition. To gain acceptance as a gasoline 
replacement, methanol will need to be tested under fleet 
conditions. Only recently have automobile manufacturers begun 
to build large numbers of test vehicles specifically designed 
to burn methanol. The California Energy Commission, anxious to 
reduce exhaust emissions and avoid another gasoline shortage, 
has purchased 40 Volkswagen Rabbits and 40 Ford Escorts 
equipped to burn methanql. The three-year $2 MM project, if 
successful, may result in the conversion of the state fleet of 
15,000 cars to methanol.[13] 

Blends of gasoline and methanol do not have all the advantages 
of methanol alone. The additional disadvantages of high vapor 
pressure and phase separation are significant disincentives. 
Other ways of introducing methanol to the transportation 
industry might initially be · through conversion to methyl 
tertiary butyl ether (MTBE), · an octane enhancing additive, 
which does not suffer the liini tations of methanol-gasoline 
blends. However, the size of the market for MTBE is difficult 
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to project. The production of unleaded-only engines and the 
higher compression ratios of these engines has increased demand 
for octane number. Conversely, the soft· gasoline market should 
make more octane barrels available. But, even as the· first 
MTBE plants are coming on-line, the average octane numbers of 
regular and premium gasolines are dropping. 

A recent study [14] points up the difficulty methanol may face 
in replacing gas as a peaking fuel. Regulatory uncertaini ty 
over the use of methanol instead of gas may hold up utility 
fuel switching. By 1990, utility methanol demand, it is 
predicted, will total only 54 MM gal/yr. Ariother paper [15] 
takes a somewhat· regional view of Los Angeles and other 
smog-prone areas ·when it claims that the utility gas turbine is 
the "key" to successful methanol marketing. They are secure, 
stable, and centr.alized. As a cas·e in point, Southern 
California Edison has announced its intent to burn methanol as 
soon as it becomes available in reliable qUantities. 

Other new, potential markets for methanol while not as . 
important as the fuel use of methanol, may help to build 
capacity; these markets ·include conversion of methanol to 
M-gasoline, treatment of acid gas with refrigerated methanol, 
feedstock for protein production, f'uel cell fuel,· and mixtures 
of methanol and coal. 

A huge potential user market will not be enough to assure 
acceptance, the price must also be competitive. [16] [17] 
Several studies have indicated that methanol when produced in 
large enough quantities can have a price parity with existing 
fuels; particularly, when a·~eduction in environmental control 
requirements and · efficiency i~provements a,re ·accounted for. 
While most of these studies have been based oh conventional 
coal gasifiers, other stud"ies have shown that UCG can be more 
economical than a surface based system [i8][t9]. 

Prices vary significantly with capacity. Various studies were 
used to produce. Table. 3. 8-6 which indicates that prices· in 1981 
dollars can be expected to drop from $0.99/gallon to 
$0. 28/gallon when the capacity increases from 4000 B/D to 
415, 000 B/D .· A study by Davy McKee Corp. [20] indicates that 
the cost of producing 5000 ton/day methanol will be $0.80 per 
gallon using either $1.75/MMBtu coal ($30/ton) or $5.00/MMBtu 
natural gas. 

In order to understand the equivalent price for methanol, one 
must take into account the relative energy contents . and 
efficiency of use. Methanol has only 45% of· the combustion 
energy present in gasoline, but could give overall efficiencies 
45% higher than gasoline when compress~on ratio and pollution 
controls are accounted for.[~4] Therefore, at $1.03 per gallon 
for premium, unleaded (wholesale), methanol would need to sell 
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IIETHAHOL PROII COAL PRICE ESTIItATES 

I 
Total Coal. ~ 

Methanol Price Reguirement Coal E!J!!iti IWI Coal Other Basis Re!J!!ire~~enl 

I !!~:~ Study Tonsldai iBblsldai~ $lBbl {¢l!J!li TonsLdai 1 T $lton ~ 

1171 Prltchacd/UCG 553 (4,000) 37.9-41.7 (90-99) 12 $.41-.66/HSCF 14.4 

C.& eo:n River, Wyo.ing 1981$ ($1.39-2.25/HKBtu) 

. 1660 (12,000) 27.2-29.6 (65-70) 12 $.22-.47/HSCF 43.3 
1981$ ($.75-1.60/HKBtu) 

121) IPil/TeK&co & ICI a541 f61,800) 10.4!30\ (49t30\) 14,400 100 20 24.25 

Southern Illinois 1985$ 

120) J. H. Harten (Davy McKee) 5000 U6,200) 22.7-31.5 (54-75) 100 . 15 $.29-1. 75/HKBtu 
1981$ 

[22) Badger (415,000) (19)1977$ 74,000 35 12 25 
U.8(-5\t20\) (28)1981$ 

w 
116) Oak Ridge:-Hodified by WBEC !36,200) (30-50) .. 5000 12.7-21.2 15 5 130 

CD Using 2.6 factorJUCG 1978$ 
• ' (very rough) (40-66.6) zo,oou 30 
N 1981$ 9\ un debt 
I 

...... 
w 123) Put Methanol (4,400) (116) . 

1985$ 
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for $0.67 per gallon at the plant gate. With the exception of 
the two cases under 5000 bbls. per. day all estimates in 
Table 3.8-6 are economically acceptable. 

3.8.2.2 Regional Demand 

Areas of the country where the net energy flow is projected to 
be inward, or where the cost of energy is highest, are good 
candidates for new energy sources. If UCG amenable coal 
resources are located within these energy poor areas, UCG 
technology should be able to offset at least part of the import 
demand. 

The East-North-Central United S_tates has both high projected 
energy demand and a base_ of coal potentially amenable to UCG. 

·The East-North-Central demand region, as defined by the Census 
Bureau, contains Ohio, Indiar1a, Illinois~ Wisconsin, and 
Michigan. Illinois and Ohio both have UCG target areas which 
were identified in the Site Selection section. · 

Energy Balance 

As indicated in Table 3.8-7, the region of the country which 
imports the greatest quantity of . energy is the 
East-North-Central census region. (The cens·us regions are 
defined in Figure· 3:8-10.) This region contains over 9 billion 
tons of coal potentially amenable to UCG recovery. 

There are advantages to using UCG on higher sulfur con~ent 
coals as well as higher ash content coals. The average sulfur 
content of mined coal in 1978 in Illinois and Ohio was·3.1 and 
3. 4%, respectively. Figure 3. 8..;11. illustrates the sulfur 
levels of major coal shipments by state in 1978. 

Acid (low pH) rain has been.a problem in the Northeast United 
States and Southeast Canada for quite some time. Many of the 
lakes no longer support aquatic life. . While no strong 
correlation has been determined between the coal sulfur content 
of the coal burned in the East-~orth C_entral United States and·. 
the pH of rainfall in the effected areas, it. is re~sonable to 
suspect that some of the acidity is directly a result of the 
high sulfur content of the coals. UCG technology could. be 
instrumental in reducing atmospheric sulfur dioxide if .high 
sulfur coal burn~d directly could be replaced with clean· UCG 
derived fuel gas. 

A comparison of the energy balances for the four states with 
UCG target areas is presented in Table 3. 8-8. As shown_, 
Illinois and Ohio import over 2 quads each while Kentucky and 
West Virginia are net exporters. While it is likely that 
Kentucky and West Virginia could use UCG product to offset some 
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TABLE 3.8-7 I •· .. PROJECTED NET ENERGY IMPORTS 1012 BTU's .. ~ :34 
f i ~ 

Census Dist. Res. Gaso- Other Crude Nat. Coal Elect. Total f~ m r r~ No. Oil Oil line Hyd. Oil Gas 

1 New England J I i 1985 726.5 795.5 531.5 242.9 616.-5 284.9 . 231.1 -4.6 3,424 
1990 -305.8 533.9 -606.4 -4.5.2 3454 308.2 224.3 -10.3 3,552 I 2 Mid Atlantic 
1985 544.7 1239 523.2 595.6 3663 1272 299.5 -66.2 8,071 
1990 850.4 1213 937."9 1021 2853 1264 148.5 -23.3 8,265 

3 E.N. ·central 
w ; 

.. 1985 655.3 150.5 345.4 . 918.5 5194 2628 1779 -17.5 11,652 . 
1990 996.4 93.7 362.1 1114 5443 2464 1954 -57.0 12,370 Q) 

• 
~-

I 4 W.N. Central 
~ 1985 368~0 -1.7 572.7 385.7 . 1250 293 1557 26.8 4,451 lA 

1990 464.5 32.7 625.4 538.1 1394 283.7 1724 37.9 5,101 

5 s. Atlantic 
1985 1134 1191 2490 1240 ..-259 577.3 -1006 168.4 5,537 
1990 1179 1071 2738 1444 -66.4 498.4 -335.~ 289.5 6,817 

6 E.S. Central 
1985 191.2 70.8 446.2 -66.1 1033 768.7 -2270 -106.1 7.9 .,.. . 1990 196.6 66.1 482.0 -115.7 1242 720.9 -1923 -177.6 419.3 

7 W.S. Central 
1985 -2766 420.9 -4483 -1580 5209 -819 783.8 55.1 -3179 ' 

1990 -2766 420.9 -4483 -1580 5209 -819 783.8 . 55.1 -3179 

8 Mountain 
1985 40.8 35.1 267.4 167.4 .-200 -475.9 -3341 84~9 -3543 
1990 130.5 24.9 201.0 -15.9 388.6 -323.5 . -4936 98.5 -4447 



Ref. [30] 

TABLE 3.8-7 (can't.) 

w . Census Dist. Res. Gaso- Other Crude Nat. Coal Elect. Total . 
No. Oil Oil line Hyd. Oil Gas 00 .. 

N' 
9 Pacific ~ 

U1 1985 -145.8 -52.9 -364.4 -157.3 -40.1 -2622 50. 2' 28.9 -3,303 Ill 1990 -114.3 13.3 -279.1 -90.1 -676.1 -5205 97.0 -7.1 -6,262 

10 United States 
1985 799.4 3848 330 1747 16,465 1907 -1918 0 23,178 
1990 799.4 3848 330 2884 20,893 2089 -2089 0 29,253 

_j 
I -• 
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Ref. [30] r ~~ s 
TABLE 3.8-8 i r~ 

PROJECTED. NET .. ENERGY IMPORTS. :BY. STATE 1012 BTU'S 
J 'I I 

i 

State Dist. Res. Gaso- ... Other---· -Crude .Nat. Coal ···· -Elect .•.. Total 
I 

Oil Oil line Hyd. Oil Gas 

Illinois 
1985 22.2 -35.2 -471.9 -32.9 2481 913.0 -675.5 -70.2 2,087 

w 1990 68.2 -55.8 -534.9 16.3 2622 829.1 -744.2 -122.3 2,078 
• 
ClO 
• Ohio 
"" I 1985 46.6 46.2 143.2 150.2 1182 787.5 522.2 -4.1 2,782 
~ 1990 125.1 -41.6 149.5 200.6 1233 753.6 549.9 -3.4 2,967 -0'\ 

Kentucky . 
1985 46.6 -10.1 86.0 ' 8. 9 310.5 171.9 -3414 -40.5 -2,841 
1990 58.5 -13.9 101.3 17.9 288.9 146.9 . -3666 3.3 -3,063 

West Virginia 
1985 38.3 6.9 88.6 27.0 1.9 ..;.2.9 -2607 -96 -2543 
1990 48.4 8.9 104.9 36.5 8.3 31.0 -2935 -76.5 -2773 .. 
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of their liquid or gaseous fuel requirements, Illinois and Ohio 
appear to have the greater need. · 

Energy Prices By Region 

In order for a synthetic fuel to be marketable, it must.be 
competitively priced. Certain areas of the country pay more 
for energy than other areas. If a region has bo.th hig~ prices 
for conventional fuels and a resource base for an a1 ternate · 
fuel technology, it: is a good candidate for use · of that 
technology. The East-North-Central region meets these criteria 
better than ahy other region in the country with respect to 
underground coal gasification. 

UCG derived gases could displace a portion of the high sulfur 
coal currently us.ed to generate power; but unti1 the cost of 
mining, transporting and cleaning coal, scrubbing t,he flue 
gases,- and disposing of the ash exceeds the cost of burning oil 
or gas, it.is unlikely that this will happen. Rather, it is 
more likely that UCG gases will displace oil and gas in certain 
specific applications. Therefore, those regions where oil and 
gas are priced the_ highest and a potential UCG base is located 
will be prime potential areas for early commercial development 
of UCG technology. 

The highest priced oil and gas in the country is in the Pacific 
region followed by the. East-North-Central region, see · 
Table 3.8-9. Of these two regions, only the East-North-Central 
region has·identified·potential bituminous UCG resources. The 
Mountain region is the next highest area with identifie-d UCG . 
resources but as indicated earlier in Table 3.8-7 the overall 
demand is negative there. 

As discussed in Section 3.8.2.1 (Product Price Estimation), the 
price of-UCG product from thin bituminous coals is estimated to 
be between $2.90 and $5.70/MMaTU. The price of coal, even if a 
$0.40/MMBTU penalty over lower sulfur coal is incurred due to 
NSPS requirements, will still b~ less than $2. 00/MMBTU, see 
Table 3.8-9. Gas is still less than $3.00/MMBTU although in 
some areas of the country new, deep, deregulated gas 
(Section 107 of NGPA) is going for up to $11/M cu. ft. ·although 
most new, intrastate gas is in the $7-9 range [33]. Currently, 
deregulated fuel oil is delivered in the· $5-6/MMBTU range in 
the East-North Central United Stat~s. Therefore, it appears 
that UCG gas is almost, if not already, a competitive 
substitute for fuel oil. Transportation costs may make the 
difference. 

3.8.2.3 Transportation Factors 

The distance a product can be transported economically is 
determined by the total cost of competing products, the price 
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' Census 
District 

New 
England 

Middle 
Atlantic 

East.North 
Central 

co West North 
~ · Central 
.... 
co South 

Atlantic 

East South 
Central 

West South 
Central 

UCG 
Coal(2) 
MM ton 

<3.5 

<3.5 

9216 

<3.5 

265 

1645 

257 

Ref. [32] 

TABLE 3.8-9 

PRICES OF FUELS DELIVERED TO UTILITIES - AUG. 1980 

I (1) 

High 
Avs. 

High 
Avg. 

High 
Avg. 

High 
Avg. 

High 
Avs. 

High. 
Avs. 

High 
Avg. 

Coal 

¢/MMBTU 

:J-94.6 
172.9 

180.3 
137.2 

161.6 
146.7 

138.7 
111.3 

180.0 
153.1 

183.8 
150.1 

195.5 
124.8 

Fuel 
Oil 

¢/MMBTU 

677.6 
410.9 

479.3 
440.4 

562.1 
498.8 

607.1 
456.8 

629.8 
387.9 

697.9 
344.2 

529.5 
.367. 0 

Natural Average 
Gas Usage 

¢/MMBTU ¢/MM Rank 

449.8 
345.8 

317.5 

389 

278.8 1 236 

300.7 
291.0 

242.3 
1 187 •. 2 

347.2 
167.5 

261.6 
I 218.3 

I 
l 163 
I 

I 

i 
I 119 

219 

158 

1 

3 

6 

8 

4 

7 

Coal Fuel 
Oil 

Rank Rank 

1 6 

5 4 

4 2 

7 ~· 

2 7 

3 9 

215.4 
177.8 168 5 6 8 

Nat. 
Gas 
Rank 

2 

4 

3 

7 

9 

6 

8 

9 

. ::_, . High 141.2 633.2 l . 4i 7 ~ 9 I 
,~P~a~c~i~fi~c~----~-<3_._5 ____ • __ Av_g~·--__ .__1_o_4_.4 __ ~ __ 5_o_2_.8 __ ~ __ 3_5_3_.2 __ ~_39_3 ____ , ____ 2 __ ~---8~~--1--~---1--1 

Mountain 20;124 
High 
Avg. 

113.8 
79.6 

697.7 
430.8 

I 460.9 
I 252.8 5 5 107 9 

.. 
Notes: 1. Highs refer to the average of the.highest priced state in each district. 

2. Bituminous coals only per Appendix B • 
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of producing the product, and the cost of transporting it. If 
it can'tbe delivered to the customer at a competitive price it 
will not normally be the fuel of cho~ce: Other factors, such 
as inflation, environmental considerations, supply assurance, 
government regulations, guarantees;· subsidies, etc. must ·all 
enter the equation. It is not an easy task to determine the 
maximum distance a new product cari be moved before the value 
added causes the product to .exceed its market value. However, 
if we assume that transportation can equal up to 20%. of the 
cost of producing the fuel a radius of transport can be . 
calculated. It is obvious that when the value of the product 
increases at a faster rate than the cost of transporting it the 
radius increases. 

As indicated in Figure 3.8-12 the cost of moving a unit volume 
of gas by pipeline is dependent on the distance as well as on 
the total quantity to be· moved. ~ large quantity can generally 
be moved more economically than a smallei:' quantity. It is 
evident that if tne gas can be sold at the gate for $5/MMBTU 
and if a total delivered pric~ of $6/MMBTU is competit.ive the 
approximate transport radius is 40 miles for ~BG at 
100 BTU/SCF, 100 miles for MBG at 250 BTU/SCF, and 150 miles 
for upgraded MBG at 350 BTU/SCF. Small quantities of gas (less 
than 100 MMSCFD) will have a smaller transport radius than 
those indicated. · 

The use of existing transportation systems should not be 
overlooked·. It makes good economic· sense· to use older in-place 
paid-out systems. However, use of existing modes will require 
product compatibility. · · 

An extensive network of pipelines exist in the United States 
for transport of crude, natul;'al· gas and ·petroleum products. 
Several of these pipelines pass near target areas identified as 
having coal amenable to UCG. Liquid products, such as, 
methanol, M-gasoline, or a Fischer-Tropsch crude could 
potentially be moved in crude or product liquid pipelines. 
Liquids could also b_e · moved over rails and highways or barged 
down waterways. SNG could easily b~ transported in an existing 
natural gas line. 

Could MBG or LBG be transported in a natural gas pipeline? 
This would depend, in part on the resulting properties of the 
mixture. Air is routinely added to natural gas in small 
quantities (below the explosive limit) to dilute the gas and 
bring it into heating value specification. The effect of 
blending hydrogen, carbon monoxide and carbon dioxide into a 
natural gas line may not be. compatible with pre-existing 
end-uses particularly in the chemical industry. The effect of 
a toxic . gas such as carbori monoxide being introduced into . 
residential uses also may ~ot be acceptable; although, 'town 
gas', which contains carbon monoxide, has been used in this 
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capacity in the past. A pilot light which goes out could 
result in a greater potential safety hazard than methane alone. 

Another existing transport mode is the electric transmission 
system. The East North Central U.S. has an extensive grid 
system which should provide for relatively inexpensive access. 
An example of such a grid network was supplied by the American 
Electric Power Service Corporation, see Figure 3.8-13. Again, 
the use of modular gas turbine combined cycle or co-generation 
power systems appears to have certain advantages over other 
uses for UCG derived gases. 

3.8.2.4 site Specific Markets 

It is evident from the discussion in the previous sub-sections 
that a UCG facility located in the East-North-Central region of 
the U.S. should not be far from an industrial base. How.ever, 
the low economic transportation radius of a low BTU gas may 
limit distribution to less than SO miles. Medium BTU gas, 
particularly with the carbon dioxide removed, should be able to 
exceed this limit as indicated in the previous section. 

In order to try to identify site specific markets a search was 
made within a SO mile radius of each of the fifteen (lS) 
originally defined potential target areas. Only existing fuel 
users in the industrial and utili ties categories were 
identified. Site specific possibilities of attracting 
industries into an industrial park complex or the need for 
addi tiona! intermediate load power in the future was not 
investigated and should be the subject of a future study . . The 
residential market was not reviewed as it was felt that this is 
not a viable market although it will benefit indirectly from 
any natural gas tradeoff. 

To simplify the analysis only potential markets for low and 
medium BTU fuel gas were investigated. The chemical market was 
not addressed due to the difficulty of obtaining meaningful 
data without investigating each plant in detail to determine 
raw material requirement. 

Each of the fifteen target areas previously selected on the 
basis of geological considerations was tested for market 
potential by using available data and applying a marketing 
criterion. The criterion requires only that at least one 
existing fossil fuel consumer big enough to support a 
230 MMBTU/hr UCG facility be locateQ within SO miles of the 
selected target area. This criterion assumes that an existing 
industry would be willing to switch or incorporate fuel gas 
from a UCG facility when it became available. 

A 230 MMBTU/hr facility is roughly equivalent to a 3.S MM ton 
resource utilized over a 20 year period. While the economics 
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have not been developed it is assumed that a UCG facility of 
this size will allow gas to be produced (concept and site 
penni tting) which is priced eqtial to or less than the price of 
available conventional energy sources. 

Sources of data used for this analysis were: 

1. Computer search of the industries in the selected 
counties. 

2. Natural Gas/Fuel Forecast. [34] 

3. Inventory of Power Plants in the U.S. [36] 

4. Electric Utility Directory. [35] 

Market Survey 

Market information was obtained by phone calls, inquiry 
letters, computer searches and government and regional 
publications. 

Written inquiries were directed to chambers of commerce in the 
vicinity of the target · areas to ascertain interest. This 
inquiry met with very limited success. Only two ·chambers of 
Commerce indicated enthusiasm in their response. Ou~ of twelve 
chambers to which letters were sent, only four replied. The 
form letter mailed and addresses used are attached to the end 
of this section as well as the responses from the Eastern Ohio 
Development Council, and the Greenville and Central City 
Chambers of Commerce, see Attachment I. 

Phone calls were placed to several power utilities with units 
in the vicinity of the target areas. Among these utilities 
were the following: 

o City of Springfield (IL-2) 

o City of McCleansboro (IL-3,4,5,6) 

o Kentucky Utilities Company (KY-1) 

o Commonwealth Edison (IL-2) 

o Allegheny Power Company (OH-2,3) 

o Illinois Power (IL-l) 

o American Electric Power (OH-1,2,3) 

Most replied that they would be interested, if the price was 
competitive with their existing fuel. The City of Springfield 
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is interested because much of their generating capacity will 
need replacing in the early 1990's. Kentucky Utilities has 
already assessed using a low or medium BTU gas from coal 
gasifiers (surface). The transportation costs made it more 
expensive th.an coal bought at $23-32/ton delivered. As a means 
of allowing higher sulfur coals to be burned the study 
suggested that a low BTU gas would present reliability 
problems. Commonwealth Edison may be interested if the price 
is .competit1ve w1th #6 011 which is currently used in their 
peaking units. However, these units only have an operating 
factor of about 30%. In addition, there would have to be 
sufficient price differential to justify breaking an existing 
20 yr. oil contract. Illinois Power is currently evaluating 
the use of the Allis-Chalmers K1lngas coal gasification 
process. They are sharing an investment of $5.5 million for 
the construction and demonstration· phases of this process. The 
objectives of the program include demonstrating the feasibility 
of power generation with environmentally acceptable low BTU gas 
derived from Illinois coal. They have reviewed UCG technology 
with Texas Utilities, the licensor for Soviet UCG technology in 
the United States. 

Fuel Gas Consumers 

The counties in which a majority of the land area fails within 
the 50 mile radius of the target area are listed in 
Table 3. 8-10. These counties were used as the basis for a 
search for current natural gas users. 

Attachment 2 is a compilation of most major industrial natural 
gas consumers in the counties identified. Other data given in 
Attachment 2 includes: names of suppliers, volume of natural 
gas delivered in 1978, and potential substitute fuels. 

The 230 MMBTU/hr required to justify a target area is 
approximately equivalent to 2 billion cu. ft./yr. On the 
entire.list there are only 11 indu~trial consumers out of the 
147 listed that meet this minimum requirement for a potential 
market. These 11 potential markets are listed separately on 
Table 3.8-11. 

Power Plants 

The search for existing power plants was limited to counties at 
least a portion of which fell within· an arbitrary 50-mile 
radius arourid each site. These counties are identified in 
Table 3.8-10. All of the power plants identified are listed on 
Attachment 3. As indicated in Table 3.8-12, there are sixteen 
power plants above . the 25 MW criterion (approximately 
equivalent to 230 MMBTU/hr assuming an efficiency of 37%). 
Power plants located within ten miles of a site were considered 
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WEST 
Counr:~: Sires 

Roan;,* WV-1,3,4 

CalhC'Iun* WV-1,3,4 

Wirt \,'V-1,3 

Jack,..,n WV-1,3 

Has on WV-1,3 

l'utna• WV-1,2,3 

Kaoawha* wv-•,2,1 

Clay* WV-1,3,4 

Fay;,t te WV-1,1,4 

Nicholas * WV-1,1,4 

Websrer * WV-1,3,4 

lraxton * WV-1,3,4 

Gilmer * WV-1',3,4 

llrchie WV-1,3,4 

lloune WV-1,2,3 

Wood WV-1,3 

Lewis WV-1,1,4 

Doddridge WV-3,4 

Upshur WV-1,4 

TAIILE 3.B-10 

l~lllN"flt:S WITHIN A 50 MILE IWliUS ot· 

lDEtrrl Fll::O TARI;t:T AI!EAS 

VIRGINIA 

Counrl ~- Count:!! 

Harrison WV-4 lion roe 

l<andolph WV-4 Belmont 

~ucahontas WV-4 Guernsey 

Greenbria.r WV-4 Huskingu• 

Cabell WV-2 Horgan 

Wayne* WV-2 Washington 

Liocoln* WV-2 Noble 

Logan * WV-2 Harrison 

Hingo * WV-2 Perry 

Wyoming WV-2 Athens 

Pleasants OH-1,2,3 Helga 

Tyler* OH-1,2,3 

Wetzel* OH,l,2,l 
Har!iha1* 011-1,2,3 

McDowell* KY-2 

011\n 
Sttea 

ntl-1,2,3 * 

011-1,2,3 * 

011-1,2,3 

OH-1,2,3 

OH-1,2,3 * 

Oll-1,2,3* 

OH-1,2,3* 

011-1 

OH-2,3 

011-2,3 

011-2,3 

ILLINOIS K£NTUI:I(Y 

Count;r: Sit<·s __ ~t.L_- ~"..!L_ Counrl Site~ Count)! 

Cbrlstlan* lL-1,2 Jeffers.,n* lL-3,4,5,6 Mlahlenber11* ~Y-1 Pike* 

Sanga.,n* lL-1,2 Franklin * II. -3,4 ,5,6 Ohio* KY-1 Hartin 

Ho.nard * I L -1,2 Ham1llun * JL -3,4,5,6 McLean II:Y-1 Floyd 

Logan * lL -1,2 Wayne * JL-1,4,5,6 Hopkint1 KY-1 l.awrence 

Ha110n * ll-1,2 Harton lL-3,4,5,6 Chrisr I an KY-1 Johnson 

Tazewd1 11.-1,2 Clay 11.-3,4,5,6 Todd KY-1 Hagoffln 

McLean IL-1,2 Washington JL-3,4,5,6 Lugan KY-1 Knott 

DeWitt lL -1,2 Perry IL -1,4 ,5,6 Butler* KY-1 Letcher 

Macon * lL -1,2 Jackson lL-1,4,5,6 Grayson KY-1 

Fulton lL•l Wllllam6on IL-:.1,4,5,6 Hancock KY-1 

c. ... IL -1,2 Saline ll.-3,4,5,6 Davie"s KY-1 

Peoria IL -1 Gal1.1tin IL -3,4,5,6 Heoderson KY-1 

Woodford lL -1 White IL -3,4,5,6 Webst"r KY-1 

Shelby IL -:Z Edwards IL•l,4,5,6 Caldwell KY-1 

Moultrie lL-2 Si•psoo KY-1 

Putt 1L -1,2 War rom Kl-1 

EdMJndson KY-1 

8
ladicates that then counties are within o1 10-•11 radtua of the tdeotlft target arO!all. 

~ltes 

n-2 

ICY-2 

KY-2 

KY-2 

KY-2 

ltY-2 

n-2 

KY-2 

~P0 ..... -0 ... 8"'!"1-----------------3 • 8 • 2-2 3 -------------------' 
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Site(s) 

IL-2 

IL-2 

IL-1,2 

IL-1,2 

IL-1,2 

KY-1 

OH-1,2,3 

OH-1,2,3 

WV-1,2,3,4 

WV-1,2,3,4 

WV--1,2,3,4 

· TABLE 3. 8-11 

SUMMARY OF EXISTING INDUSTRIAL CONSUMERS 

THAT MEET MINIMUM REQUIREMENT* 

Company Quantity 
(MCF/yr) 

Keystone Steel & Wire 2,443,000 

Nat. Distillers & Chem. Corp. 15,268,032 

A.E. Staley 7,416,777 

Archer Daniels Midland-West 2,478,228" 

Hopper Paper Co. 6,691,538 

Martin Marietta Aluminum Co. 2,246,096 

Anchor Hocking Corp. .. 2,105,000 

Consolidated Aluminum Corp. 4,048,157 

Du Pont 3,035,769 

Du Pont 13,931,348 

Libbey Owens Ford 2,341,000 

* 2 billion SCF/yr: equivalent to approximately 230 million BTU/hr. 

i. 
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TABLE 3.8-12 

POWER PLANT LOCATION RELATIVE TO SITES 

ILLINOIS 

A. Havana Unit 
35 mi from I-1 

B. Kincaid Unit 
25 mi from I-2 

C. Dallman Units, Factory Units 
Lakeside Units, & Reynolds Unit 
18 mi from I-2 

KENTUCKY 

A. Green River Unit 
12 mi from K-1 

OHIO 

A. Berger R.E. Units 
23 mi from 0-1 

B. Krammer Units 
23 mi from 0-1 

c. Mitchell Units 
21 mi from 0-1 

D. Willow Island and Pleasants Units 
10 mi from 0-2 

E. Muskingum River Units 
9 mi from 0-3 

WEST VIRGINIA 

A. John E. Amos Units 
32 mi from WV-1 

B. Cabin Creek Units 
23 mi from WV-1 

C. Kanawha River Units 
20 mi from WV-1 

3.8.2-25 
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primary targets. Only three of these power plants are actually 
located within a ten mile radius of·any of the target areas. 

The locations of each of the power plants· which meet the 
minimum marketing criterion relative to location of the target 
areas are listed in Table 3. 8-12 and are illustrated in 
Figures 3.8-14, 15, 16 and 17. 

One utility has stated that it is involved in a current project 
to utilize low-BTU gas. It·may be possible to work out an 
arrangement for a power company to purchase the coal field 
out-right and aid them in developing.the field by .placing a UCG 
gas burning plant on-site. As discussed earlier, 
combined-cycle·or co-generation gas turbines have advantages in 
this application: 

Chemicals 

Current consumers of synthesis gas, methanol, tars/oils, and 
chemicals were investigated using a computer search of 
industrial listings and_ resource literature from chamb~rs of 
commerce. A search was made only in the counties where the 
potential sites were located. The result was inconclusive. 

3.8.2.5 Evaluation 

As indicated in Table 3.8-13 there are several existing energy 
consumers near the identified target areas. · 

Power plants, even though currently consumers of coal, oil, and 
natural gas. are targets for early conversion to MBG. Many 
indivdual power plants as. indicated in Attachment 3 are of 
sufficient size to handle the entire output of a 230 MMBTU/hr 
facility. Due to the high cost of transporting LBG and the 
necessity to derate a boiler significantly the use of MBG is 
recoinmended. 

There are three previously identified target areas which have 
power plants near them: KY-1; OH-2; and OH-3. The KY-1 target 
area .is in Muhlenberg County, the Chamber. of Commerce of which 
responded to a written inquiry in an extremely positive manner. 
The OH-2 and 3 areas may require that a pipeline cross the 
Muskingum River and/or the Ohio River, see Figure 3.8-18. It 

-may be that the cost of crossing a river, particularly one as 
large as the Ohio River, would justify an alternate longer 
route. 

Other target areas which have both industry and power plants 
within a SO mile radius are as follows: IL-l, IL-2, OH-1 and 
WV-1, and WV-3. 

3.8.2-26 4389-036 



,... 

PROCESS DMSION 
(I' 

W1U1AM5 BROTHERS ENGINEERING COMPANY 
-=•-=­

A--eo-.. 
-·-· SIEO'HlNSON 

J WNITtSID( 
LU 

( 
• . / .r -·-• IIOCA 1SLAN0 

KNOX 

WARII[N 

I. 

fUlTON • --~--~~------J 
( HAHCOC1t McDONOuGH 

• 
/ti[NO£R· 
• SON 

• 
'Y 

SCHUrLER 
.~--~-s----~ 

\ • 
) 
• 
----..J 

CLEAR TYPE 

l'llt[ 

·'-~l· 
'HOUN 

\ • 
\ • '-• 

lURE AU 

P£0RIA 

·-· ·-· ·-· WINN[IIAC() ~ MciCNIIY lAIIl 

DU PAGE 

lt[NDAU WILL 

I.A SAUl 

GIIUNOY 

KAHIWI[[ 

LIVINGSTON 

IROQUOIS • 
I 
• 
I • 

fORO I 
VCRMILION 

CHAMPAIGN I . 
O£ Win I • 
MACON I 

DOUGLAS COGAA • 
I • COLtS I 

CLARK 

CUMBCRLAND 

CRAWfORD o 

\ 
• 

ClAY 

MARION RICHLAND t.AWR[NC[ 

• --- QJNTON ,/ 
COUNTY OuniNE 

ILLINOIS 
8ra1t oUIIIet 

• II :0 :le .. .. 
IIAP NO. Ill 

----·-c=:-~-em-=:;: --·------------·-

Figure 3.8-14 

Power Plant Location 

Inc., 
18604 

WAYN[ ED· WABASH0 
WARDS 1 

,,{ 
---.--~-:u', 

J-----1 s-liN[ 
WILLIAMSON 

JOHNSON POP£ 

{ 
• 

GAU..ATIII• 

~-/ • 
HAROIN 

0 

./".,... 

• 

• 



... 

I 

8r-----------------~--------------------------------------------------------------------------~ 
I • .. 

w 
co 
• 

. ,. 

CLEAR TYPE ---
COUNTY OUTI.INE 

KENTUCKY 
SraltoiWIIM 

• .. 119 • • • 

MAP .NO. 515 

- I AMERICAN ~MPANY,INC. ............ ~~ ............ 
,Clll.!!.!~.!'•" ~ .. :~o.~ .. ,.u.,_lf.!, •m 
.J~ __ ,.r.~.-

' . 
1 -·-··--· .. -------·­·-------­------

Figure :B.. s-:.15 
Power Plant Location @American Map Co~, ·Inc., New York, Permit No. 18604 



I PAlADIN(; 

. 
I 

o PlltiLl 

J 
• 
I 

BUIUR 

1---------i ttUROOC 
SlN[CA 

---..' 

'· 

American 

WILLIAMS BROTHERS ENGINEERING COMPANY 
;;=. ~ 

A Resource Sciences company 
Date 

TULSA, OKLAHOMA Approved 

DI!S-F-AtOOO 3.8.2-26c 

cos..octooc 

MU$0<1NCUII 

·' 

tRUM!UU. 

MAHONittG 

. 
I 

B 
c 

. 
1 . 
I 
I . 
I 

CLEAR TYPE ---COUNTY Otm.lNE 

0 H 10 
11ra11 ot a111 .. 

• II a • • 
MAP NO.IU 

Inc., New York, Permit No. 18604 

Power Plant location 

figure 3. 8-16 



(@
 tA

m
erican

 M
ap 

C
o

., 
In

c
., 

N
ew

 Y
o

rk
, 

P
e
rm

it N
o. 

1
8

6
0

4
 

W
ILLIAM

S BROTHERS ENGINEERING CO
M

PANY 
:P

o
w

er P
la

n
t L

o
c
a
tio

n
 

-·-
A

 R
eiO

U
rce Science• com

,.ny 
D

ate 

T
U

LS
A

, O
K

L
A

H
O

M
A

 
~
 

F
ig

u
re

 
3

. 8..;,17 
~
D
I
:
~
I
-
I
I
I
!
!
!
f
'
~
-
A
-
-
1
0
-
0
0
-
.
-
-
-
-
-
-
-
-
-
-

J • 8 • 2
-.2

6
d

 
_

_
_

_
 ..._

 _
_

_
_

_
_

_
_

 .. 
A

,
 



PROCESS DIVISION 

WILLIAMS BROTHERS ENGINEERING COMPANY 

•== 

TABLE 3.8-13 

SUMMARY OF MAJOR INDUSTRIAL AND UTILITY ENERGY CONSUMERS 

Target Areas 

IL-l 

IL-2 

IL-3,4,5,6 

OH-1 

OH-2,3 

KY-1 

lN-1 ,3 

WV-2,4 

NEAR TARGET AREAS 

Existing 
Natural Gas Consumers 

I Total 
No. MCF/xr 

4 I 19,029,543 

4 31,854,575 

0 

2 6,153,157 

2 6,153,157 

1 2,246,096 

3 19,309,903 

3 19,309,903 

Existing 
Power Plant Units 

I 
Total 

No. Mt\1 

1 

I 
6802) 

4 10653) 

0 

3 2416 

3 3090 

1 220 

3 3256 

0 

1) 

2) 

3) 

All Power plants are coal fired. steam turbine units except as noted. 

Includes 230 Ml\1 oil fired steam turbine. 

Includes 77 Ml\1 oil fired gas turbine. 

1) 

~~~~~9~.---------------------------------3.8.2-27 ~----------------------------------~ 
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Price, reliability of supply and compatibility with existing 
equipment will be key ingredients to getting acceptance by the 
utility sector. 

Sites such as IL-3, 4, 5 and 6 which are not in industrial 
areas will either need to produce transportable fuels such as 
SNG or methanol, or. at ·least high grade MBG into a 350 +. 
BTU/SCF product by carbon dioxide removal. Industrial 
complexes such as St. Louis are within a 109 mile radius. 
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3.8.3 Conclusions 

The following conclusions were drawn from the preceding study. 

1. The U.S. will continue to require new sources of energy 
fuels and substitutes for petrochemical feedstocks into .. 
the foreseeable future. Most of this requirement will be 
met using coal. However, the cost of mining, · 
transporting, cleaning, and preparing coal, disposing of 
ash or slag and scrubbing stack gases ·continues. to rise; -· 
particularly, in th~ Eastern U.S. where the need is 
greatest. UCG avoids these pitfalls and, as such, should 
be considered a viable alternative.to the mining of deeper 
coals. 

2. Of the two possible product gases LBG and MB9, MBG is the 
most versatile. (I.t may .actually be the.least expensive 
option for projects of sufficient scale.) 

3. The most logical use for UCG product in the Eastern U.S. 
is to generate power on-site using a combined-cycle or .. 
co-generation system. Either low or medium BTU gas (LBG 
or MBG) can· be used. Pl.iRPA will provide incentive for 
industrial firms to install the co-generation facilities. 

4. UCG should be an option whenever surface gasification is 
considered; particularly, in areas where deeper, higher 
sulfur coal is located. · 

5. There are environmental and social benefits to use of UCG 
over surface gasification in the Eastern u.s. 

6. The East-North-Central Census Region is the most logical 
section of the country to site an alternate fuels project 
based on underground gasification of bituminqus coal. 
Potentially amenable coal resources, high prices fo·r fuel 
oil and natural gas, and a large imported energy flow form 
the basis for this conclusion. 

7. A site could be chosen almost anywhere in the Illinois and 
Ohio area where amenable UCG coal has been determined due 
to the existance· of existing transportation or 
transmission .systems. The potential radius of up -to 
150 miles for an upgraded MBG gas using a new pipeline 
would put Columbus and Pittsburgh in range of OH-1 and 
St. Louis within range of IL-4, 5, and 6. However, the 
closer a site could.be located to its intended market, the 
better the chances for economic parity with competitive 
fuels. 

8. The technology needs to be demonstrated and the potential 
economic viability determined at a site in the 
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East-North-Central U.S. which has commercial quantities of 
amenable bi twninous coal before utili ties will show 
significant tn:terest. To bring .about timely adoption of 
the·technology, state or federal government will need to 
sponsor the basic research and initial field testing. 

9. While methanol has excellent potential as a marketable 
prC)duct. which can be produced from UCG product gas, the 
economies of scale_required to produce it at a competitive 
price may dictate production· in the western states.using 
thicker .sub-bituminous coals. 
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RESOURCE SCIENCES CENTER 16600 S. YALE AVE., TULSA, OKLAHOMA 74177 

PHONE (918) 496·5020 I TELEX 49-7493 WBEC·TUL 

• 

January 13, 1981 

Addresses of Chambers of Commerce listed in Attachment Ia(2) 

Re: Contract DE-ACOS-80MC14584 
Assessment of UCG in Bituminous Coals 

Gentlemen: 

William~ Brothers Engineering Company is currently working on a contract 
. for the Department of Energy to evaluate underground coal gasification 

technology in bituminous coals. One of our contract tasks is to locate 
sites in the 48 lower continguous states which appear suitable for this 
te~hnology. We are pleased to inform you that as a result of an initial 
geological screening, a potential site hns been identified in your 
n re,,. 

Tn ,,.·,J,•r fnr :1 Rill' 1"1) hl' C•lmnu·n·lally vi:JhlP, :1 minimum numh('r of 
critcrin must be met. These criteria involve: resource, land avail3bility/ 
;Jt'l"l'Ssibil.ity, political climate, environmental considerations, indigenous 
wnrkfnrc~. and market potential. To date, all we have is an indication 
that a resource meeting certain geological/technical criteria is present 
in your vicinity anJ that there' is <l likelihood that other criteria can 
be met. 

Williams Brothers is hereby requesting information on your city, ~ounty and 
!egio~?_P.articularly with regard to industries whic~_could use a source of 
fuel or chemical feedstock. Fuels and f~cdstocks which could easily be 
provided from an ~nderground coal ga~if~Gation facility include: low 
heating value gas (70- 170 BTU/SCF)_and medium heating value gas (270-
400 BTU/SCF). By further upgradin~. synthetic natural gas (SNG), methanol, 
and gasoline can be produced. Certain byproducts, such as, ammonia and 
sulfur might also be available ·in limited quantity. Chemical plants 
(including p_ulp and paper, steel mills, me~allu.rgical, petrochemical, etc.), 
oil refineries, power plants~ and large-factories are typical types of 
consumers we need to know about. 

In short, we believe that underground coal gasification might benefit the 
nation an~ y6ur region in particular by providing productive employment, 
a local source of energy, and a new tax hase. 
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Our t~ming is such that for your input to be incorporated into our 
1~eport, it. will be necessary for you to respond to this inquiry b'y 
February 7, 1981. 

Please submit names, addresses and phone numbers of responsible people 
in local industry, whenever possible. 

Since it is unlikely thnt people ntitstdc of the· synthetic fuels indt~stry 

wt11. know much abot1t underground coal gasification, a copy of a recent 
Wall Sxreet Journal article is enclosed for your information. 

Sincerely, 

Process Division 

~~ ENGINEERING 

M~rtin M. Siegel 

COMPANY 

M;m::tr,Pr of AltPrnAt.e FuelR Proc:essing 

Enclosure 
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Chambers of Commerce: 

Site: 
IL-l 600-1/2 Broadway 

P.O. Box 418 
Lincoln, IL 62656 
217-735-2385 

IL-2 102 S. Washington 
Mount Pulaski, IL 62548 
217-792-5251 

and 
1 Civic Center Plaza 
P.O. Rox 1031 
Decatur, IL 62525 

IL-3 Rt. 15 West & I-57 
P.O. Box 1047 

IL-4 & 6 

Mount Vernon, IL 62864 

P.O. Box 456 
McLeansboro, IL 62859 
618-643-3633 

IL-5 500 W. Main St. 
P.O. Box 574 
Benton, IL 62812 
618-438-2121 

KY-1 P.O. Box 552 
Central City, KY 42330 
502-754-2360 

KY-2 101 Huffman Ave. 

OH-1 

OH-2 & 3 

WV-1, 3, 
& 4 

l~-2 

P.O. Box 897 
Pikeville, KY 41501 
606-432-5504 

120 Hillcrest Dr. 
Woodsfield, OH 43793 
614-472-5392 

310 Front St. 
Marietta, Oh 45750 
614-373-5176 

818 Virginia St. East 
Charleston, W.Va. 25301 
304-345-0770 

P.O. Box 218 
Logan, W.VA 25301 
304-752-1324 

Attachment !a(2) 

W. Va. State Chamber of Commerce 
1101 Kanawha Valley Building 
P.O. Box 2789 
Charleston, W.Va. 25330 
304-342-1115 
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Eastern Ohio Development Council 
1 07 S. Marietta St. 

St. Clairsville, Ohio 43950 

Mr. Martin M. Siegel 
Manager of Alternate Fuels Processing 
Williams Brothers Engineering Coo 
6600 South Yale Avenue 
Tulsa, Oklahoma 74177 

Dear Mr. Siegel: 

February 26, 1981 

I was very interested to hear of your interest in "in-site" coal gasification. 
I've long thought it was the ideal method of utilizing some of our deeper 
seams of coal that can't be mined economically. 

To address the problem of market potential, I have included an Industrial 
Facilities Map of the upper Ohio Valley prepared by American Electric Power 
about ten years ago. As you can see. there are many potential users of a 
low to medium BTU synthetic natural gas, and I have, in the past six years, 
developed such users .. 

The other questions you stated require considerably more work. We can handle 
the problem of resource through our own Ohio Department of Natural Resources. 
A considerable amount of new information has be~n made available in the past 
year concer.nini our Ohio coal reserves. For land availability and access­
ibility I have to know :m,ore of your particular requirements. The political 
and environmental considerations should pose no problem mnless you anticipate 
an ex~reme condition. The indigenous work force will have to be evaluated 
Oil a Site to !Site baGiO O.E! will th~ environmP.ntal considerations. 

Give us some additional guidance on your immediate needs and we will be more 
than happy to work with you. 

JDD:bo 
Enclosure 

I Copy• Mr. w. B. Moore 
Switzerland Chamber of Coiliillerce 
Woodsfield, Ohio 43793 

\ 
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GREENVILLE CHAMBER OF COMMERCE 
P. 0. Box 313 
Greenville, Kentucky 42345 Phone (502) 338-5422 

"Friendly People in a Progressive Town" 

February 4, 1981 

Williams Brothers Engineering Company 
Process Division 
Resources Sciences Center 
6600 South Yale Avenue 
Tulsa, Oklahoma 74177 

ATTN: Martin M. Siegel 

Dear Mr. Siegel: 

The Chambers of Commerce of Greenville and Central City, Kentucky, 
have met jointly through their Board of Directors to revi~w your 
interest in our county with regard to a possible site for under­
ground coal gasification. Our Chambers believe that Muhlenberg 
County is a prime location for you to consider for this facility. 
The county has an abundance of coal, land, manpower, transporation 
facilities, and the time is right to act. Our environmental 
situation is improving and we believe that we can meet the 
criteria for you to locate here. We are very much interested. 

To give an idea of what is here we enclose a brochure prepared 
bv the State Department of Commerce indicating the type of county 
we are from an economic st.::mcipnint. I hope this will be of 
assistance to you. 

There is a local need for new energy in this county. In particular 
the City of Drakesboro needs fuel to heat the homes of its citizens. 
There are other industries here which co~ld be heated by this type 
of fuel. 

Kentucky Utilites, Tennessee Valley Authority, and Big Rivers 
Electric Plant are all utility companies in the area wh_ich are 
potential customers for your fuel to reduce electricity. The 
headquarters of Tennessee Valley Authority at Knoxville, Tennessee, 
should be contacted concerning the Paradise Steam Plant located 
here in Muhlenberg County. James Hunt at the Kentucky Utilities 
Building, Court Square, Greenville, Kentucky, may be contacted 
regarding the potential interst of Kentucky Utilities. His phone 
number is 502-338-3606. In Central City, Kentucky, contact the 
plant manager at 502-754-4541. The Big Rivers Power Plant is 
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William Brothers Engineering Company 
February 4, 1981 
Page 2 

still under construction at this time 
to the person in charge at this time. 
cation could be directed by letter to 
it would get to the proper source. 

and we are not aware as 
I am sure any communi­

Calhoun, Kentucky, and 

Locally here, you may contact our County Judge, Honorable 
Robert Draper, 502-338-2520. You may also contact the Chamber 
offices directly, Central City being 754-2360, and Greenville 
being 338-5422. The Chamber President in Central City is Hike 
Payne and his number is 754-3300. The Chamber President in 
Greenville is Rev. Charles Midkiff and his office number is 
338-3453. 

Again we are very much interested in considering your proposal 
and talking to you. Please contact us if you have any questions 
and we hope to hear from you soon concerning this matter. If 
you would like to meet with us feel free to contact us. 

Sincerely, 

President 
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CENTRAL CITY, KENTUCKY 

PRESIDENT 

February 4, 1981 

Williams Brothers Engineering Company 
Process Division 
Resources Sciences Center 
6600 South Yale Avenue 
Tulsa, Oklahoma 74177 

ATTN: Martin M. Siegel 

Dear Hr. Siegel: 

SECRETARY 

-·~- , .. -.. --r·--: rc· 

L .. ·~ --

The Chambers of Commerce of Greenville and Central City, Kentucky, 
have met jointly through their Board of Directors to review your 
interest in our county with regard to a possible site for under­
ground coal gasification. Our Chambers believe that Muhlenberg 
County is a prime location for you to consider for this faci~ity. 
The county has an abundance of coal, land, manpower, transnoration 
facilities, and the time is right to act. Our environmental 
situation is improving and we believe that we can meet the 
criteria for you to locate here. We are very much interested. 

To give an idea of what is here we enclose a brochure prepared 
bv the State Department of Commerce indicating the type of county 
we are from an economic standpoint. I hope this will be of 
assistance to you. 

There is a local need for new energy in this county. In particular 
the City of Drakesboro needs fuel to heat the homes of its citizens. 
There are other industries here which could be heated by this type 
of fuel. 

Kentucky Utilites, Tennessee Valley Authority, and Big Rivers 
Electric Plant are all utility companies in the area which are 
Potential customers for your fuel to reduc~ ~lectricitv. The 
headquarters of Tennessee Valley Authority at Knc·xville, Tennessee, 
should be contacted concerning the Paradise Steam Plant located 
here in Muhlenberg County. James Hunt at the Kentucky Utilities 
Building, Court Square, Greenville, Kentucky, mRy be contacted 
regarding the potential interst of Kentucky Utilities. His phone 
number is 502-338-3606. In Central City, Kentucky, contact the 
plant manager at 502-754-4541. The Big Rivers Power Plant is 
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still under construction at this time 
to the person in charge at this time. 
cation could be directed by letter to 
it would get to the proper source . . 

and we are not aware as 
I am sure any communi­

Calhoun, Kentucky, and 

Locally here, you may contact our County Judge, Honorable 
Robert Draper, 502-338-2520. You may also contact the Chamber 
offices directly, Central City being 754-2360, and Greenville 
being 338-5422. The Chamber President in Central City is Mike 
Payne and his number is 754-3300. The Chamber President in 
Greenville is Rev. Charles Midkiff and his office number is 
338-3453. 

Again we are very much interested in considering your proposal 
and talking.~o you. Please contact us if you have any questions 
·and 'tve hop.e to hear from you soon concerning this matter. If 
you would like to meet with us feel free to contact us. 

l::;~:r~»/J ;{) 
/ I ldlatr /lfY'--«-
President 
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L11.1l. ~i :e Sti.lCt: ---·----

1-1 IL Foud, Kinde,•<! Pr•>d. 

1-1 Peoria II. Allied Hi.ll:; Inc:. food, Kindred I' rod. 

1-l Pcnr ia II. lllram lialkcc b :;.,ns fu.-.. 1, Kindred Prod. 

l-1 Peoria ll. Pubst Brewing Co. Food, Klndrcd Prud. 

1-l Peoria II. Brcmls Urou. Hug Co. Paper 

1-l II. L:att-rpi ll.ar Tractor Primary H<:tal 

1-l ll. Fabri.:atcd ~!.:tal 

1-l Fulton II. IIILI.!nli.lltunal llarv<.!St.cr Hachlncry 

1-1 II. Catl.Orpllla•· Tr:.H.Lor Nad1inc•y 

* Sufficient to m<·ct ndnimum n.:qul r,,mc•nl <:t ~ J(j mi II iun JIJ'l!/111:. 

c.~ntral l.l]. l'ubll<: s.:rvlce 
Cu. 

Ccnt·r<.ll Ill. Ughl Co. 

Central Ill. Light Cll. 

C<:ntral Ill. l.it:ht Co. 

(:cnt ra I J II. I 1 ght C•" 

~<·nr ra I !II. 1.1 ght Co. 

Cc11trill Ill. l'uiJill: 
:s.., rv ll'c c,,. 

Cenrral 111. l.lght Cu. 

Qu>~nt i ry 
Ifni t s 

-~r_;.F.l.Y.!L 

109,284 

15J,20ll. 

'145,0ll0 

0 

I, 251,000 

z ,44 3,000 * 

Jll,871:1 

Jb8,0UO 

Alternate 
Fuels ·----

Propane 

Ill, 112, 
nil 

115. li6, 
Residual 
oil, Coal 

111. f. 112 
oi J s 

Priority 

6 
Intt.:rruptablc 

J 
Fi'rm 

5 
Finn 

t) 

lnt:crrupl."bl" 

6 
lntcrruptahle 

'j 

Firm 

] 

Firm 

b 
lnt:CCIII)ltab Jc 

4 
Firm 
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JNUUSTIHAL VUE I. CAS CON!:>IIMEI{S \HTIII N 50 M II.ES 01-' TAI<CET AHEAS -·------------- ------------------------------- ---·····--- --·------ ·----------

Supplier 

1-1 Peur'ia lL WABLI> Machinery Ct:-utnll Ill. l.'i.);ht Cu. 

Quantity 
[jnittl 

_l!<;..fl.'!'K_ 

21.5,000 

Alternate 
Fuels ---- Priority 

] 

Firm 
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State 

1··2 Clorisllan lL Contint!ntal. (:rain Co. Fo>ool, Kindrctl Prod. 

L-2 llou~;la > n. National lllstUI.ers and Cheno.l cal s 
-Chemical Corp. 

T-2 Munt~lllt\.!ry II. · Eag.le-l'idter Ind. Chemtcals 

L-2 ~l.mt goJ"' ry TL II 1.11 slw ro t:bss Glass 

T-2 Nont·gocnet·y lL Amc r J,~an Smel.ting Prlmary Mct:al 

1-2 Champaign 11. Cliffonl - .Jacni.Js •·or gin~; Fabricated No, tal 

* Soot' I io:ient: t.n lllt!l:t minianoou :!'30 milU.nn Wl'l /hr n•otooiro,:m,•nr. 

Quantity 
t:n its 

-----~I_P-pllc!:________ .il_QLL!L. 

C,·ntra.l TJ L Public 341,298 
Service C:o. 

Panhandle Enslern Pine 15. 26!! ,on"' 
Co. 

111 !owls POIJt!T Co. JD ,624 

Ul lnois Power Co. 347 ,))8 

lllinnf:; Power Co. 64,826 

lllJnois I'O'.ICT Co. )00,216 

Alternate 
Fuels ------· 

11.1. /12. 1/5. 
1/6 Hesidual 
oil 

Propane; Coal 

Propane 

115, 116, Resi,-
dual 

Ill & /12 oils 

115. 116 & 
Residual oil 

Priority 

7 
Interruptable 

0 
lnterrupt;th I e 

0 
Inten·uptable 

0 
Interruptable 

0 
Int.,rruptab ],, 

() 

Interruptable 
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Cn;,l SIte 

l.-1 or r-2 Tazewell 

1-J. /, I-2 ~1cl.ean 

1-1 1.:. 1-2 Macon 

1-l I. l-2 Hw:on 

1-1 . f-2 Hac: on 

1-l .; f -:,! ~1'-l.-,(111 

J-1 or 1-2 Macnn 

J-] ~ 1-2 H~ll~gan. 

1-1 0 1-2 

St'-ltt: 

IL 

II. 

fL 

IL 

11. 

u. 

II. 

ll. 

II. 

I NDIJSTIU'i\1. 1'1.11·:1 .. GAS CONSU'-11\HS \HTil fN 511 M I u:s OF Ti\1\I~KI' AHI•:AS 

Ashland Chrnnic:al Co. A~r. 1.;1 vcstock 

6-]6-77-1010 Food, Kind red P we .. 

A.E. Staley Food, Kindred l'rocl. 

A.~. Staley Mtg. ~ •. Food, i:(tndreJ I' rod. 

Arch<:r Daniels Ml.dJaml Food, Kindred Prod. 

Ardtcr llaniels. Hid land-East ~·ood, Kindred l.'t·od. 

Anderson Cl.ayton and Co. 

Caruatio:t r.n. Food, Kind red I' ro :1. 

--·--~~-

Central Jll. Light C:o. 

Northern Ill. Gas Co. 

IUJnois !'ower Co. 

Tllitll>is Power Cu. 

Ul i nols I' ower Cn. 

lUJno!s Pow~r Co. 

f f.l inois Pm<cr Cn. 

Panhandle E<.~stern P·inc 
Cn. 

l'anhantllt.~ l·:a~:il"vt·n l'int• 
Co. 

''Sufficient to mcLt minimum requirement of 230 million ll'HI/hr. 

Quantity 
Units 

-~CF/YR_ 

]1!8,500 

344,898 

7,416,777* 

837,876 

195,980 

758,153 

2,471l,221l* 

108. 'l69 

lY5,644 

Alternate 
Fuels PrJorJty 

) 

Firm 

0 
Firm 

() 

~·1 nn 

115, 116 Rest- 0 
dual oil Interrupt'-lhle 

115, 116 Resi­
dual oil 

liS, /16 Resi­
dua 1 oil 

115, /16, Ul 
Hestdunl 
u i.l, Pnlpane 

PropuTH! 

0 
Finn 

0 

() 

() 

!nt·erruptahll! 

0 
lntet·ruptab I'" 
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Statt= 

l-1 [, 1-:l Sang,uman 11. Pillshut·y Co. 

T-1 [, 1-:l Ta:<o!well IL Aa•crican !Jist ill ing C·:J, 

£-1 [, l-l Tazc•wc I 1 II. CPC Int.,rnational. lnc. 

1--1 & 1-2 Hnrball fl. Capital keconb 

1.-1 1.. J-2 Chrlstiau 11. Hopper Parer Co. 

'· 

1-1. L-2 Tm~.cwc-1 l ll. Q•wker OLJlb Co. 

1-.1 & 1-Z Hut·~an II. National Stan·h l't·od. 

1-.1 & .1-l San:..;amun II. llonlnn t:t}. 

1-1 & 1-2 II. 6- D-7H-27(:() 

1• Suffio.:l\!111' tn meet minimum r"qulremcnt ol' 211J million ll'l'll/hr. 

Fond, Kindred Prod. Central Ill. PuhiJ<: 
Service Co. 

Jo'ood, Kindred Prod. Central Ill. Public 
Service Co. 

Food, Klndt·ed Prod. ·central ru. Light Co. 

Lumber, Wood Prodm:ts [llinois Powc1· Co. 

Paper 

Paper. 

Chemicals 

Cht:ud o·.1.l s 

!lubber 

Central. Ill. f'ublic 
Servic" Cn. 

CentrLJl. Ill. J.l~ht Co. 

Central Ill. Publlo: 
SeJ~vit'l! Co. 

l.llinllis l'ower Co>, 

Northl!I·n Ill. Cas Co. 

Qu<tn tit y 

Units 
_ _li<;:.L'.'UL 

21.1,000 

484,500 

6.L3,100 

121,025 

6,691, 538* 

252,000 

161,753 

461,237 

170,364 

Altt!rnate 
Fuels -----

Ill & 112 Oll 

115 & /16. 
Res·( dual 
oil 

/15, /16 & 
Hesldual 

I 

Priority 

3 
Firm 

J 
Firm 

3 
Firm 

0 
Flrm 

0 
lnrerruptah.lc 

J 
F'irm 

F'i.r.m 

() 

Interruptable 

0 
Flni1 



• 

State 

1-l 6 L-2 Macon IL 

'1-l b 1-2 f.ll[!.LIII u. 

1-1 & L-2 Lng<~n lL 

I-1 S. l-2 lf. 

1-l & 1·-2 lld~i l:t n. 

1-1 & '1-2 ll. 

L-1 ~ 1-2 II. 

L-·1 I. 1-2 l.L 

1-1 /, 1'·-/. II. 

Firestone Tire 1'. Knl>bcr ~:u. Hubber 

Oue<.~r-Ne,;l.et· Glass 

I'PG lndusl:rle,; 

l'lttshurgli Plate Cl<Jss Co. 

kevere Copper. & Brass 

Wagne•· Casting 

6-.1 ~-77-0950 

York Div. llnt.g Warner 

Fiat-A I I i ~ C···nsl no(:t ion 
M<.~!:hi.nc·ry 

Cl<JSS 

Glass 

l'rJmary Mclal 

l'rino.at·y Mt:t<ol. 

Mac.h in<.:ry 

·--·----~.!-~.!:. ______ _ 

lll.looois I'<H<cr Cu. 

Cent rul 11.1. Light Co. 

Centr::~l T.ll. Light Cu. 

Illinois Power Co. 

ll..l 'inuJ s Power Co. 

Nut·tlll~rn Ill.. CasCo. 

I l J i no i s l'<>I<L' r Co. 

Cdoro·;ol ll.l. l.igloL Co. 

Quantity 
Units 

_Ji<J'LDL 

51!6,51!1 

821),000. 

205,500 

1,275,1!67 

lll9,21ll 

Jllll,281! 

221.,7:17 

1.19 ,63'1 

() 

Altcrn<.~te 

Fuels 

115' 116 & 
Kcs Ldua l 
oll 

Ill & 1/2 oil 

II 1 1'. 112 oils, 
Propaow 

115' llh, Rl'si-
o.lu.1l 

II~, 1/h, lk:-d-
dow.l ul.l. 

PriorU:.x__ 

0 
1 ntc:ruptal> I.e 

J 
Firm 

] 

Fi ron 

() 

Fir.m 

0 
l11Lcrrupt'ah 1,• 

() 

Finn 

0 
Fit·m 

0 
'lnr.er.ruplahlc: 

(, 

In t e t·ruptah I" 



1-l li 1-2 San~amo:1 11. 

1-l I. l-2 Ta:.:cweU IL 

1-1 & 1-2 Taz<:wcll [[. 

1-.1 0. l-2 McLean 11. 

l-l ~ I-2 Eangamc•n: lL 

I~NilllSTill AI. I•'U"I. Gi\S CONSll~IEilS W ['I'll IN 5C• MILES OF 'J'i\I!G E'l' i\I:Ei\S 

Fiat-All is Construct ion 
Machinery 

Caterpi.ll.H Co. 

Caterpi lLll" Co. 

6-0B-BU-:5290 

Sangomo \..,stnn 

-------------·· 
Quant I ty 

lln its 
____ _2_!_~j>1 ter ----- _ _Ng'_LY!L 

Nacldnery Cent raJ Il 1. Light Co. 

Macldnery Morlun Mun Cas Co. 

~lac:lli nery Central Ill. Light Co. 

Electrical, Elcr:•cro- N"rthcrn 111. Gas. c,,, 
nlc· Mach. 

Prl~<:isl.on Eg. Central l.ll. l.ight Co. 

JJO,OOO 

86,t90 

1, 232,000 

128,829 

116,400 

Alternate 
Fuels ------

Ill & 0'.! oils 

Priority 

3 
Firm 

0 
Firm 

J 
Firm 

0 
Firm 

3 
fi rill 



• 

·.· ·: .. 

Coal Site 

r.-3,4,J,6 

r-J,4, 5,6 

[-]. !, ,. 5. 6 

1-],4~,5,6 

Perry 

Will.iam:;,,n 

.Ja..:ki>on 

W i.ll l.amson 

KichLmo.l 

W.illiam,.;on 

State 

11. 

JL 

ll. 

lL 

[L 

----- r.ompa.!!i'_ ______ ._ 

nnquain P<H.:klns; Co. 

Libby Candn~; Co. 

Tuck Jndu~trll.!s 

Allen fnd1.st ri es, Ln..:. 

Alued..:an Naehlne [, Foundry 

llorgc Co. IHv. -
Fedders Curp. 

Food, Klndrc<.l !'rod. 

Foo<.l, Kindred Prod. 

Text ll.e Mill 

Fini.shcd Fabrics 

Fabt"ieated Hetal 

Supplier 

Central 111. f'ub.lle 
St!t·vJce c:,,. 

Mc>rton Mun Cas Co. 

CC'ntra.l Ill. Pulllic: 
Scrvic.e Co. 

Central lll. Public 
Ser.vice Co. 

Eastern Ill. Gn~ & Electric 

El.ectr:ic:a.l, Ele..:lro- Cenlral. 111. Public Service:> 
n ic Ha..:h. Co. 

··, 

Quant lty 
L:n its 

_l!.Q'}..Yl''--

75,639 

25,310 

84,270 

9'.1,204 

92,973 

167,102 

Alternate 
Fuels 

Ul, 1/1 oi.l 

1/] • 1/2 oil 

1/5, 116 Rcsi-
dual 

l'ropane 

Ill & 1/'l. o.Us, 
Propane 

Propane 

Priority 

6 
[nll!rrnptahlc 

0 
Firm 

6 
Interruptable! 

6 
InterrupUtb le 

2 
Fi.rm 

6 
Interruptable 



• 

Quant 1ty 
!:nits Alternate 

Coal Site County State Coi!!E_'!.!!i' _____ ------- __ T_y~_!!..L~~·'l~- Supplier -~c.;rLlR- Fuels Priority -·--·---- -----

K-1. llavlcss KY 0\.Jensburu t.;raJn Co. ~·ood, Kindred l'rud. W~stcrn Kentucky Cas Cn. 263,457 Ill. 112 nll s, ] 

Pn.,pant! Firm 

K-1. Davl.ess KY Pinkerton Tobacco Co. Toha(:co Mfg. l~cste.:n Kentucky Gas Co. 76,594 ill, 112 oil 3 
Firm 

K-l Warren KY .F 1 rest one Synthetic Text il.c Mill \~estern Kentucky Cas Co. 124,1!36 Propane 2 
}'ibers .mel 'l'exrl.lc Firm 

K-1 llan.:o..:k KY Western Kraf.t Corp. Paper. Western Kentucky (,as Co. 701,315 liS, /16 & Resl- 5 
dual uil Firm 

K-1 naviess KY W.R. Grace: & Co. Chemicals We:-; tern Kentu<~ky (~ .... s Co. 207,843 H, 112 oil 3 
l'irm 

K-1 Caldwell KY General T! re 6. l<uhhct· Cu. Rubber \~estern Kentucky <~as Co. 0 Ill, 112 oils 5 
F·irm 

K-l llaviess KY Owen~buro llrkk and Tile Stone Western Kentucky Cas Co. 482,570 Ill & 112 ol.ls 2 
Co. Firm 

K-1. llancuc.k KY Aml!·L 1 can Ol.e;m Ti I c· Co, Stone Ci.ty of I.ewi.spn1:t Natural 212,648 Ill & 112 oils 2 
l;as Firm 

K-J Cbri;;tidn I(Y Phelps llllcilgc •:~, rp. l'r 1m" 1:y N.,r· al \·h!Dlern Kenf:til:~:y (;;>:-; (:l). 42J,:I2B 2 
Firm 



Jl.lllUS'I'tnAl. l'IJI-:1. o.:AS CONSUNiiRS W 1'1'111 N SO M r LES Ofl TARGET AllEAS ----·---- -- ··---·------·----·-------------------·--------

Quantity 
llnir.-; Alternate 

Coal Site ~unty __ State Company --~rvpe of Company ---·----~>lier ___ .J!g::j_'LR __ Fuels Priori tv ---- ---- -----

K-1 llav less KY Aluminum Service Co. Primary ~leta) \~estt•rn Kentucky l:tJs Co. 130,942 Ill & 112 oils ) 

~··1 rm 

K-1 Daviess KY Green RivEr Stc~l Corp. Pr.imary ~letal Western Kentu,,ky t:as Co. !147, IS6 Ill & 112 olls 'l. 

Firm 

K-1 navtess KY Ohio Valley For~ in~ Primary Metal Wcstern Kentucky C:as Co. 15:1,:127 01 & 112 oils, ] 

Propane Firm 

K-1 IL!ncock KY Mar tho Marietta Aluminum Primary Mo=tal Western Kentucky Gas Co. 2,2ton,096* Ill & 112 oils 2 
Co. Firm 

K-1 llancock KY National Steel Corp. l'rlmary Metal Orbit Gas Co. 41•9,266 Ill & 112 oils 3 
Firm 

K-1 l.o~an KY Rockwe.l I ;•1anufacturtng Primary Het<~l \~estern Kentueky Gas Co. liH, 554 Ill & 112 oils 2 
Co. Firm 

K-1 Cal.dwelO KY GrlnneU r:urp. Fabricated Nctal Hestl' rn Kentueky (~iJS Co. YO,OY!! Ill & 112 oils 2 
11 i rm 

K-1 llmtcock KY National ~uoo1·ln1l re Fabricated Net a! Orbit Cas <:(). :167,584 Ill & 112 o"i ls, 3 

Alumi mom ·::1'1. Prnpane Firm 

K-1 llan.::oo:k KY Soul hwi o·e Ct•. Fabricated Nel::o't Or:h it ·Gas Co. 5Y, 150 Ill & 112 oi 1.::;, :l 
il4 ol.l l'lrm 

~·.- Suffie<:lc·nt Lo •~ct minimum requirement of 230 mi.111 on JTU/hr. 



,--ntlty 
Units Alternate 

Coal Site -------- County- __ _ State .J:!CF/YR __ Fuels l'rl.oritv 

K-1. C1Jl"isti.3n KY Thomas lnd. EJ.c.:trical, Electro- \.JesL~nl Kentucky G<tti Co. 1.50,744 PropiJne 2 
n.l<: ~l<J.:h. Firm 

K-1 LogiJn KY Can-Tex T10d. Eh~ctrical, 1~1 ec l ro- l~estl,rn Kentm:ky Gas Co. '187, 797 Propane 2 
nic Nal'h. Finn 



Coal Slte State Company 

K-2 l.t.u~rcnce KY Louisa C;Jrp(•t M"i 11.s, ln!'. Textl.L·~ Hill 

Supplier 

Cnlwnbla ~us of Kentucky, 
Inc. 

Quantity 
Units 

_jiC:F/YR __ 

86,666 

Alternate 
Fuels 

Propane 115, 
1/6 oil, resi­
dual oil 

Priority 

0 
I' inn 



Coal ~.lte County State Cornpany 

0-J. Tus<:arawas OH Foremost Food,; Food, K l nd r"d Prod. 

Supplier 

Ea ,;t Oh lo c;as Co. 

Quantity 
Units 

.J!CF/YR __ 

138,646 

Alternate 
Fuels 

Ill, 112 oils 

Priority 

2 
Firm 



[NiliJ~TR l i\1. FUEL GAS CONSLINERS 141 Till N 50 MnES lW 1'Ait!;ET AIUiAS ----------·-·--------- ---·------
Quantity 

Units Alternate 
Coal Site County State Supplier MCF/YR _Fuels _ Priority 

0-1,2 llo:!.lmont (fll Irnperi.al Cluss Cla:;s Columbia Cas of Ohio 314,969 Ill & 02 of ls 0 
Firm 

0-1,2 Belmont Cll Rodefer Gla:;,; Co. Glass Columbia Gets nf 01.-fn 151,575 Propan" 0 
Firm 



Coa~ Site Count'(-· State ----- i:omp~----·----

0-J ,'Z.] Washingtnn 011 Sperry H~ndnJ.!.tnn Fur.n I ture 

t)-1 , ~,) WashlnJton 011 Amerlciln Cyanandd Cu. ClaeJni.ca Is 

0-1.~.1 IJ<~shint~ton 011 Ashland C:hcmi c:ll Cn. 

Hash lnglt>Jl Oil Shel.l C.l11.:m il'a I Co. 

0-1.. ~. 3 (;.-lr·ri St..il"l Oil Bowerston Shak Co. Stuue 

Il-l.!,] !later i sen Oil Scio l'ol.tL:ry c,,_ SttH1l' 

0-.1 .2,:J Mu,;k in gum 011 Llrock'""Y (;) iiS!l Co. 

Nusk i ll)~ltlfJl Oil Ne] so11 ~1c· .:tl)' l'utt'l!t·y Stone 

Il-l.:::, :1 \Jash i u~;t uu Ill I Anchor llo··k i ug Corp~ 

IJ-1. .2, 'j J\,• luuJilt Oil Wh,•el ing Llarr i.ns Prima1·y ~ldal 

~ Sul'fit;ient Lo JIJL'-'L mini.mum rcqul.reJneut ,,tt' 2'JIJ ml.ll ion £11'11/hJ". 

Quantity 
Units 

-------~.E I ier _t!_CF /Y.!L 

Rivet· Cas C:o. 937,6'lR 

162,065 

116,4115 

'191, 3Y9 

t-:11 is T. Myers C:as Co. J()l,,]:l] 

Columbia Cas nl' Ohio 196,760 

National C:as f. Oil Corp. 1, 577,000 

Nalinnal <:as & Uil Corp. 17:l,UOO 

Cas Tratlspnrt. I1H·. 

Alternate 
Fuels --·---

Ill & 112 ,, II 

Ill li. /12 nll 

Ill & f/2 ol] 

Ill & 112 o1ls 

PropHIH' 

Ill & 112 nHs 

I 

Priority 

3 
Firm 

() 

I' I rm 

(l 

Firm 

() 

Firm 

2 
Firm 

(l 

Fl nn 

2 
Finn 

t. 
Finn 

~ 

Firm 

tl 
Firm 



Coal Site: State 

0-1 ,2, 'I H-.Jnroc 011 

ll-1.,2,3 Mu,;klngum 011 

ll-1 • 2 ,. :1 Wa,;hingtnn 011 

U-1,2,:1 Guernsey Oil 

u-·1 ,2,:1 Husk i ngutu 011 

n-1,2,3 Muskingcm Oil 

tl-1. 2, 'j Guernsc)' Oil 

ll-! ,2;J Gu.cnHiCy 011 

Il-l ,l ,] C:nCITaSt.~y 011 

Quantity 
Units 

_____ £_\_•~------- _ ___})'pc of Comr•any .. ----~pli er ------- _l!CF IYIL 

Consol:idaced Aluminum Corp. Primary Hetal Columhia 1:as of Ohio, In<:. 4,048,157* 

Ohio Ferro A] .loy 

Union Carl: tde Hetals & 
l:'.l.astl<.:s 

Cyclt•ps Ccrp. 

Armco Stel!J Corp. 

Burnham Cc>rp. 

Nat i0111d Cush l~eg itH.cr 

Champ l<•n Spark !'Jug Co. 

Hand 1 tun ll•!ile'll 'liv. 

l'r.imaL·y Metal National (:as 1', Oi I Corp. 

l'rimary He tal l!iver Gas C,J. 

Fabricated ~ll: ta I Culumb:i.a Gas of Ohio, l.nc. 

Fahric:Jtt!d Netal Natlnnal Gas & Oil Corp. 

Fabricated Ht!!al Nat lona.l r.as & 0 II (:urp. 

Macldncry C<llumh.i.a Gas c~t llhill, fnt:. 

El.,c:tri<:al ,•Elec:tr<>- C<1lumhla (;,,, ,,f Ohio 
nic Mac:h. 

Electrio·al, Ele.:trn- Cnlnmhla Cas .:>f Ohin 
nil: ~lad1. 

124,500 

686,287 

100,095 

355,000 

131,000 

'Jl, 380 

100,000 

7J,853 

;':; ~;<~rri.:ient t" lll<.!cl 1oinimuu f"l><jul.reoll;nt of 2'~J mi II i.un fl'l'll/llr. 

Alternate 
Fut!lS -----

Ill & 112 olls, 
Propane 

ill & 112 oi.Js 

Ill & 112 oils 

/1.1 & 112 oils 

ill & 112 oils 

Priority 

0 
Flrm 

2 
FJ nn 

0 
Fi 1·m 

0 
Flnn 

·2 
Finn 

l 
Finn 

I) 

Firm 

() 

Firm 

0 
Firm 



St<.ttC ------·-~mp<.~•~-·-----·---- Supplier-----

ll-3,! Perry 011 ·C<:ntc<.~l. Si.l lea Co. National Gas lr Oll Curp. 

.,.1ant ity 
lin its 

2!.U:l.'UL 

21!!,500 

AI ternate 
Fuels ----- Priority 

2 
l'irm 



Quantity 
Units Alternate 

Coal Site _ COU.!!£)' ___ ------ State _____ f.~·-~_I!.Y ________ _ _!y E.£_ 0 f Comp'!!!Y__ Supplier _l!_CF/YR _ Fuels ----- Priority 

WV-.1 ,2 Cahell. \~V Chemetron Chcmi:.:a.ls I nL111d Cas Cu. 315,1!71 ill E. 112 oils 3 
Fi.nu 

\N-1,~ Cabell 'WV Novarr.<: n t Corp. Cheml.L:al s Colurubln Gas uf w.v., IIH:. 22,911 () 

Firm 

\~V-.1, ~ Wood 'WV Borg-\~an11.!r Chem. Chemicals Consolidated Gas Supply 971,627 Ill & 112 oils 5 
Corp. Finn 

IN-1 ,2 Hood 1·/V DuPont· Chemicals Consolidated Gas Supply 369,701 IlL & 1/2 oils 3 
Corp. Firm 

WV-1 ,2 Cahel.l ·wv Ba rhnursvL.l<~ Clay Clay Cumberland Cas Co. 139,000 2 
Firm 

\N-1.,:! Cabell \~V lll.enko Gm; Company (;J.uss S•>t<t:ht!rn Puhl.ic Service U0,701 [•·copan~ 2 
l~l) • Firm 

\~V-1 ,2 Cahcll wv Kerr G.lnss Cn. Glass Cumberland Gas (~l. 379,000 2 
Firm 

\N-1.,:~ Cab<:l.l wv OWl! liS r 1.1. inoi :-; Inc. (; L.<SH 1udusLrial. Cas Corp. 1,1167,000 3 
Firm 

HV-1, ~ C<~bt!.ll. wv l\:1l.nbm; Ar~ 1: I ~p.s Co. Cl.a,.;s Cnl.umhia Gas uf \~. v., Inc.:. 94,1 ()'J n 
finn 



-

Quantity 
lin its Alternat.e 

Coal Site ~~~~-·- State COIOJ!!~i'l.X. ------- __ .:!'Y~~!l_ C·~- _____ :'i~!£.1' 1 Ler MCF/YR __ Fuels Priority 

WV-J ,2 Cabell wv Connt!rs Steel Cc'• Pr·lmary Net.al Counhcr.land Cus Co, 29:1,000 2 
Firm 

wv- L, ~ Cuhcl f. ·WV Hunt in);tnn A:l l<>y Primary ~II: tal Industrial Gas Corp. 753,850 3 
F.irno 

IW-1,2 Cahell \N Houdall le !nd. I no:. TrCJnsportation gg Columbia !.:as of ·,Lva., Inc. 92,300 0 
Finn 

WV-1,2 Cuhel l \N Ac~- lndust r J cs ~lise. Hfg. Inland Gus c;,,_ 167,876 Ill & /12 nils 3 
Finn 



C11<1 I. Sl tc County 

HV-2 \~ayne \~V 

\.NIJI.ISTK I AI. l•'UEL GAS CI1NSUHEHS lH'I'll fN ~0 NILES Of TAHGI\T 1\KEAS ----------------------------s-------------·--· --·- -· 

Pil~rlm Class Cnrp. <:Lass 

Quantity 
t:nits 

-----~j1_!.1_e_r_____ __1:!.\;,Fl.Y.L 

Columhla !;as nf W.Va., Inc. li,O,OY) 

Alternate 
Fuels 

Propane 

Priority 



• I 

Quantity 
Units Alternate 

Coal Site _C•··~~.}:__- State Con~L----·--- Type of Comp~-- ------~1 ier _11.!2!LY.!L Fuels Priority -----

\~V-.1., c· Wnud wv .\8 Chan,:~ ·C:t.l. Glass Con,all ida ted Gas Supp.ly 19:J,082 3 
CuqJ. flt·m 

\~V-1 .~- \~(o(U] \~V Corn1.ng c.; l.as:;-l'ark,•rshu rg G.l<tSS Consolidated r::a~ Supply 479,875 Ill & 1/2 oils 2 
Corp. F'i.rm 

\N-1 ,·1 \~ood \N Demuth 'aa~3~ \lork:; Class Canso lldate.d f:as l:iupply 2/otl, 515 Propane '1. 
Corp. Firm 

WV-1 ,·1 \~oud wv l'enton Art Cla:c~s Class Consu.l ida ted· r:as Supply 519, -~58 2 
Cnrp. Firm 

IN-1,3 \~m·od wv Johns Manville etas,; Cunst>lldated r.as Supply 1,361,100 Ill & 11'2 olls 2 
Cnq>. Fil;m 

\N-1 ,·J l~oud wv Univer,;al Glas.s Gl<-1,;s Consolidated Cas Supply 517.685 111 & 1/2 oils 2 
Corp. Finn 

WV-1,] Jack sun IN l(aiscr Alu.ui 111.1111 & Primary fh:.ta l. c,l]umhia C:as of \~. V;~. Inc. 811,1'1% Ill & 1/2 olls 0 
Clwmkals Finn 

wy-t,:J \loud wv (I Am.,,; t:tl. Fabt· I cal"d Ml'L:tl Cnnsol Jdat ed Cas Supply 512,130 /11 & 11'1. oils ] 

Cnrp. Finn 



• 

WV-:1 l'h:a><ants ·.~v Am~ricetn Cyana111ld 

\W-J l'lea:>ants ·.~v Cabot-Ohio l{iver 

WV-J l,lc:as~•nts './V Quaker St ati! 01"1 
Refining IHv. 

Chemicals 

I'Lant 

and l'elru.leum Hefinin~ 

Quantity 
llnits 

__ ..;:S:.::u:..:ppl ier ------ _l!ill!.L 

Comh>lldated Gas Supply l,:t77,:l65 

Cahot Corp. 8]9,:!5.1 

Con:>oJ.idatcd (;a,; Supply Co. ].10, 7.1.9 

Alternate 
Fuels 

Ill & 112 olls 

UL, 112, US, l/6 
Res !Jual u 11 s 

Priority 

2 
Firm 

3 
Flnn 



Coal Site County ____ .. State 

\N-1,2,:3 ~1asun wv 

\N-·.1 ,2,] Nasun wv 

WV-1., 2, J Ni.JSllll 

\N-1,:!,] HV 

I"N[)LIS'I'HII\1. FUEl. l:AS CllNSLJm:HS WITitrN 5(• Ml.I."S OF TAR<:E'I' 1\Rt·:AS 
--------------------··-------~·--·--------------

Goodyear '\'jrc t. l<uubl!r Cu. Chcudcal.s 

Pantasnte Co. ChemJc:als 

Stauffer (lwmical Co. Chendc:als 

ll.Va. Halh•able lruu Co. Prim<Jry ~lo:!tal 

Quantity 
Units 

Supplier _l!.g:'.LY.!L 

Columbia Gas of W.Va., l.nc. (>nO 

Columbia Gas of W.Va., l"n<'. 59,439 

Columbia Gas ,,f W.V<L, Inc. lfi8,684 

Columbia Gas of W.Va., [nc. 90,124 

Alternate 
Fuels 

Ill & /12 oils 

Ill & 112 oi..ls 

Ill & 112 oils 

Priority 

() 

Flnu 

() 

FJrm 

0 
Firm 

() 

Ffnu 



Coal Site 

\JV-1,:.!,3,4 Kaucowha 

\JV-1 ,:!, 3,4 1\aowwh<J 

\JV-1,2,],4 Kauawha 

\JV-1 ,2 ,],4 K;on:twha 

IJV-l,:!, 'l,lo 1\anawhe~ 

WV-1 ,2, -j,L, Kanawha 

IN-I ,:O,"J,It Kanm•ha 

WV-1,2,"3,4 Kaowwha 

IN- l, 2 ."J, !, Kitll<.JWII:I 

State 

wv 

\\V 

wv 

wv 

wv 

wv 

IN 

\·IV 

wv 

Diamund Shar.oroek 

DuPont 

DuPonl 

FMC-ll i ,;ul f Jck 

HIC-lnd. Cl"'"'· 

Ind. Chemkal s-Div. 
All ted 

Munsanlo Ch""'· Cu. 

l'enn~oi.l llnlt•.•d-Kik 
llcl'lning lliv. 

·· ~;uffi,:icHl to llh.!l!t noinin""" requirement of l·u ulfll.iun IITIJ/Iu:. 

Chemical,; 

Chemicals 

Cheml<:al.s 

Chenoil:a Is 

Clwmlc:als 

Chemical,; 

Chemicals 

Ch.:micals 

Petn"llcum Hl·fining 

Quantity 
llnlts 

-----~.! 1.cr ----- _!f\!.F.LY1L 

ColumhLJ G<Js of W.Va., Inc. 131,321 

Cabot Corp. 3,035,/f.fJk 

Columbia Cas of W.V. fnc. D,93l,J48* 

Cabot C<Hp. 
/ 

705,2.17 

Cahot Copr. I,J5:l,:lO!l 

Columhta <:as of I~.V., Inc 11.0, 801 

Columbia Cas uf w'.V., In!'. 165,311! 

Cabot Corp. 20"1,209 . 

C:lJ lnmh i.a G;H.; of \~. Va. , 1 tH:. 61,106 

Alternate 
Fuels 

1/1. & /12 oU 

Propane 

Ill & 02 oils, 
Propane 

/11 £, Ill nlls 

Priority 

() 

Firm 

2 
Firm 

() 

Finn 

l 
Firm 

2 
Finn 

0 
Firm 

u 
Firm 

3 
Finn 

0 
Jl i )'Ill 



Co;ll Site State ____ __:c.o::· ::'".£.~~------- _}".Y~ of Company 

\~V- 1 , ~ , J, 4 Kanawl1a IN Ubbey Owens Ford Glass 

\N-1.,2,'1,4 K;JIIawha I~V True 1'l!mpcr Curt•· Vuhrlcated Metal 

.~ SuU ic ient to Ill<'"' I nd ninnun r'-'<]Ull't!lii..Oill of cJII mi IIi :>u B'fll/tH·. 

Supplicl" 

fndnstr L.d Cas Coq>. 

Cahut Corp. 

Quantity 
Units 

~'"!CF/YR_ 

2, 341 ,ooo* 

163,774 

Al tet·nate 

.. _Fuels Priority 

'3 
Firm 

3 
Finn 



... 

Coal Site County 

IN-4 IN Brockway Glass Co. ClasB 

HV-4 llarrl.son wv Fourco Class Co. C.Las.:-~ 

IN-4 llarrl,;oil I-IV 1-leaduwbruuk \:orp. Primary Met:d. 

llarrisu;, wv UCC Carh<Ha Dlv. £leetricu1, E.\ eel ru-
nh: Mae h. 

·---· . .S.:.;u::JPuPc..;l:.:i:..:e:.:r'-------

Consolldar"d Gus Supply 
Coq>. 

Con so Lid a ted Cas Supply 
Corp. 

Consolidaled c:us Supply 
Corp. 

Consolidutcd Ca:; Supply 
Corp. 

Quantity 
Units 

..Jig}YR __ 

1,701,363 

i,l7R,47U 

489,820 

283,438 

Alternate 
Fuels Priority 

3 
Firm 

3 
Flrm 

2 
Firm 

:l 
Firm 



Cued Slte 

\~V-1., ), !j Lt""'i s \N Louie r.la:,s c:lass 

WV-J., ·::,4 Lewis I·IV W.Va. Glass Speo: ia I t"l es t:lass 

IN-1.,::,4 Fayette IN Union Curl> idt, Corp. l'rlmary Mdal 

Quantity 
Units 

----~.l'.!_!_e_r_______ -~(:.U'!'.!L 

C:onsol J da t Nl c;a:-; S11pply 116,711 
Corp. 

Consnlid;ll"~d C;t:; Supply 281,272 
Corp. 

Cnbot Corp. 1.37,655 

Alternate 
Fuels 

• 

PrioriD' __ _ 

2 
1-'irm 

2 
Firm 

2 
Firm 



• 

WV-1,4 Upshur ·wv Gorhat·t Refnoclorles 

Quantity 
!.:nits 

------~~'C.--------- J!QLJ_R_ 

l•:qul.talde Cas C.u. 371,000 

Alternate 
fuels ----- Priority 

0 
Ff.rm 



Coal Site ...!!.!!!;._ ::Ounty Code 

K-1 KY 181 

K-2 wv. 047 

K-2 wv 059 

.K-2 KY 195 

IWV-l,l wv 007 

WV-1,3 wv 013 

'illl-1, 3 wv 015 

WV-1,3 wv 021 

W-1,3 wv 039 

llV-1;3 wv 039 

W-1,3 wv 039 

Wl-1,3 wv 039 

Count• 

Ohio 

McDowell 

Mingo 

Hke 

Braxtor. 

Calhoun 

Clay 

Gilmer 

. Kanawha 

Kanawha 

Kanawha 

Kanawha 

POWER P1.AIITS 

Plant/Addre88 

None 

None 

None 

None 

None 

None 

None 

None 

Amos, John E. Unit 1,2 
Amos, Jonh E. \Unit .3 
P.O. Box 4000 
St. Albans, W 25177 
l-304-l55-5301 

Cabin Creek Unit 3,4 
Cabin Creek Unit 8,9 

Clayton Unit 1-4 

Kanawha River Unit 1,2 
P.O. Box 110 
Glasgow, WV 25086 
1-304-595-3480 

SECTION 3.8 ATTACHMENT III 

C:C.P!!!Y/Addr .. • Plut Loc:et1011 

AEP: Ap?alachian Power Co. 3 mi North of St. 
Albans on Winfield 

301 Virginia St. E. Road (Route 35). 
Charleston, WV 25302 
1-3?4-148-4700 

AEP: Appalachian Power Co. 

AEP: Appalachian Power Co. 

AEP:· Appalachian Power Co. 20 mi East of 
Charleston 

1-304-348-4700 

llae 
_.!!!!.,_ 

816.3 ea 
1300.0 

25.0 
85.0 

18.8 

213 

1'Jpe Alt. 
!!!!. hel .bll.. 

ST Coal Non 
ST Coal Non 

ST UNK UNK 
ST Coal Non 

HY Water N~ 

ST Coal Non 

.... 



POWER PJ,ANTS 

Size Type Alt. 
Coal Site State County Code County Plant/Address Company/Address Plant Location MW Unit Fuel Fuel 

1-1 Ill. 107 Logan None 

1-1 Ill. 125 Mason Havana Units 1-5 Ill. Power Company 35 ml West of Site 46 ea. ST Oil No·n 
Havana Unit 6 500 s. 27th St. 0-1 on Ill. River 450 ST Coal 
Route 78, Box 368 Decatur, Ill. 62525 
Zip 62644 1-217-424-6600 
1-309-543-2227 

1-1 Ill. 129 Menard None 

I-2 Ill. 021 Christian Kincaid Unit 1 & 2 Commonwealth 4 mi West of 459.7 ea. ST Coal Non 
P.O. H Edison Company Kincaid 
Kincaid, Ill. 62540 P.O. Box 767 
1-217-237-4311 Chicago, Ill. 60690 

1-312-294-4321 

I-2 Ill. 107 Logan None 

I-2 Ill.· 115 Macon None 

1-2 Ill. 167 Sangamon Dallman Unit 1-2 City of Springfield Springfield 90 ea. ST Coal Non 
Dallman Unit 3 192 ST Coal Non 
3100 Stevenson Dr. 
Springfield, Ill. 62757 
l-217-"189-2141 

1-2 Ill. 167 Sangamon Factory Unit 1 City of Springfield Springfield 27 GT Oil Non 
Factory Unit 2 50 GT Oil Non 
1100 Stevenson Dr. 
Springfield, Ill. 62757 
1-217-789-2141 1-217-789-2147 

I-2 Ill. 167 Sangamon J,akeside Uuit 1 City of Springfield Springfield 10 ST Coal Non 
Lakeside Units 2 & :1 15 ea. ST Coal Non 
Lakeside Units 4 & 5 20 ea. ST Coal Non 
Lakeside Units 6 & 7 38 ea. ST Coal Non 
3100 Scevenson Dr. 
Springfield, Ill. 62757 
J-217-789-2141 1-217-789-2147 



Coal She State County Code County 

I-2 Ill. 167 Sangilmon 

I-2 Ill. 167 San~mon 

I-3,4,5,.6 Ill. OS.5 Franklin 

I-3,4,5,6 Ill. 065 ·Hamilton 

I-3,4,5,6 Ill. 0811. Jefferson 

I-3,4,5,6 Ill. 191 Wayne 

K-1 Ky. 031 Butler 

K-1 Ky. l1'j Mulcnburg 

POilER PLANTS 

Plant/Address 

Reynolds 

Undesignated 
(Start-up 1986) 

None 

McLeansboro Unit 1 
McLeansboro Unit 1 
McLeansboro Unit 2-4 

None 

Flihfield Unit 1 
Falrfi.:ld Unit 2 
Fairfield Unit 3 
Fairfield lhlit 4 
Fairfield Unit !Cl 
Fairfield Unit IC2 

None 

Green River Unit 1&2 
Green River Unit 3 
(;n~en River Unit 4 
Jlox 191 
Central City, Kentucky 
1-502-754-4541 

Company/Address 

City of Springfield 

City of Sprlngfield 

City of McLeansboro 

1-€18-643-2224 

Fairfield Municipal 
Light Plant 

1-618-842-4821 
1-6] 8-842-3445 

Ken:ucky Utilitles Co. 

P.O. Box 616 
Central City, Kentnd<y 
1-502-754-4272 

Plant Location 

Springfield 

Springfield 

_<;tty of UcLeansboro 

City of Fairfield 

9 mi. N. of Central 
City on.Green River 
or about 4 mi N. of 
Site K-1 

Size 
_!!L_ 

18 

192 

1 
1 
1&2 

L5 
2.5 
.4.0 
5,Q· 
2.0 
2.0 

30 ea. 
60 
100 

Type 
!!!!!!. 

CT 

ST 

IC 
GT 
IC 

ST 
ST. 
ST 
ST 
IC 
IC 

!:iT 
ST 
ST 

.!!!!!:. 

Oil 

Coal 

UNK 
UNK 

. UNK 

Coal 
Coal 
Coal 
Coal 
Gas 
Gas 

Coal 
Coal 
Coal 

Alt. 
.!!!!.!_ 

Non 

UNK 

UNK 
UNK 
UNK 

Non 
Non 
Non 
Non 
F02 
F02 

Non 
Non 
Non 



POWER PLANTS 

Siae Type Alt. 
Coal s.tte State Connty Code Countr Plant/Address Company/Address Plsnt Location _!!!!_ !!!!!!. Fuel Fuel 

0-1 wv 051 MarshaU Mitchell Unit 1,2 AEP: Ohio Power Company 816 ea. ST Coal No 

1-614-845-7211 1-614-676-4121 

0-1 wv C95 1'yler None 

Q-1 wv .1!03 Wertzel None 

0-2,3 Ohio ::.u Monroe None 

Morgan Muskingum River AEP: Ohio Power. Company Across River 5 mi 
0-2,3 Ohio :::.15 N. on Muskingum. 

River ftom Beverly 220 ea. ST Coal Non 
Unit 1,2 238 ea. ST Coal Non 
Unit 3,4 591 ST ·Coal Non 
Unit 5 

P.O. Box .158 
Beverly, Ohio 45715 
1-614-984-2321 l-614-676-4121 

0-2,3 Ohio ;..21 Noble None 

Q-2,3 Ohio 167 Washing;:on None 

0-2,3 \LV. 073 Pleasants Pleal:lants Unit 1,2 APS/Allegheny Power 12 mi,out of 684 ea. ST Coal Non 

P.O. Box 9 
Systems, Inc. Parkersburg 

Route 2 
Willow Island, 1~V 26910 
1-304-665-2431 l-H2-837-3000 

0-2,3 \LV. (•73 Pleasan:s Will ow Island Unit 1 (APS/Allegheny Power) 12 ~ai.out of 50 ST Coal Non 

IHllow Island u"nit 2 Systems, Inc. Parkersburg on 165 ST Coal Non 

P.O. llox 18 
Route 2 

Willow Islund, ~IV . 26910 
1-304-665-2411 1-412-837-3000 



I 

.. , 

POWER PLANTS 

Stae 
Coal Site State County Code County Plant/ Address Company/Addreas Plant Location __!!!!,__ 

o-2,1 w.v. 095 Tyler None 

0-2,) w.v. 107 Wood None 

ST - Steam Turbine 
GT - Gas Turbine 
HY - Hydroelectric 
IC - Internal Combustion 

'---



I ..... 

POWER PLANTS 

Siae Type Alt. 
Coal Site State Count I Cocle Count• 'Plant/Address Co!!!Ean![Addreae Plaat Location ....!!!!,_ ~ !!!!!. .I!!!!.. 

WV-1,3 wv 087 Roane None 

WV-2 wv 043 Lincoln None 
,; 

WV-2 IN 045 Logan None 

WV-2 wv 059 Mingo None 

I~V-2 IW 099 Wayne None 

WV-4 IN 007 Braxton None 

WV-4 wv 067 N~cho1as None 
\ 

WV-4 wv 101 Webster None 

0-1 Ohio 013 Be1mount Martin's Ferry Unit 1-3 AEP: Oh1.o Power Company 2.0 ea. IC Oil Non 

No Longer Exists 

1-614-676-4121 

0-l Ohio 013 lle1mount Burger, RE Uuit A Ohio Edison Company 2.7 IC F02 Non 
Burger, RE Unit 1,2 63.0 ea. ST Coal Non 
Burger, RE Unit 3 100.0 ST Coal Non 
Burger, RE Unit 4,5 160.0 ea. ST Coal Non 
Burger, RE Unit B 1,2 2.7 ea. IC F02 Non 
P.O. Box 57 
Shady Side, Ohio 43947 Acron, Ohio 
1-614-676-4551 J-216-384-5100 

0-1 Ohio 111 Monroe None 

0-1 Ohio 121 Noble None 

0-1 wv 051 ~far shall Kanmter Unit 1-3 AEP: Ohio Puwer Company 238. ea. ST Coal Non 

J-614-81t5-7211 1-614-676-4121 




