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The demand f o r  coal ,  one of t he  pr incipal  United S t a t e s  energy 
sources, i s  expected t o  increase.  According t o  the  Federal Energy Admini- 
s t r a t i o n  fo recas t ,  i n  1985 t he  demand f o r  coal i n  t h e  United S ta tes  may 
amount t o  1 .0  b i l l i o n  tons (Federal Energy Administration, 1977). Because 
the  areas  where coal demand is  projected t o  increase subs tan t ia l ly  i n  the  
near fu tu re  l i e  c lose  t o  the  I l l i n o i s  Basin, which includes a l l  the  coal 
resources i n  the  e n t i r e  s t a t e s  of I l l i n o i s  and Indiana and i n  t he  western 
pa r t  of Kentucky, t h i s  increased use of coal i s  bound t o  influence t he  
development of coal resources i n  t he  I l l i n o i s  Basin. 

In t h i s  study t he  markets present ly  being served by the  coals  from 
the  I l l i n o i s  Basin a r e  examined, and changes i n  t he  d i s t r i bu t i on  pa t t e rns  f o r  
the  pas t  decade a r e  discussed. Also, i n  t h i s  study the  projected increase i n  
demand f o r  coal through 1985 is  examined i n  d e t a i l ,  and the  market po t en t i a l s  
t h i s  increase i n  demand is l i k e l y  t o  c rea te  f o r  I l l i n o i s  Basin coals  a r e  
evaluated . 

' p re sen t ly  Di rec to r  of Market Planning, Freeman United Coal Mining Company, 
300 West Washington S t . ,  Chicago, I L  60060. 



The a r ea l  extent  of the  Pennsylvanian S t r a t a  i n  which coal resources 
of t he  I l l i n o i s  Basin a r e  found is  shown i n  f igure  1. Within the  Pennsylvanian 
rocks, 75 o r  more individual  coal  seams have been i den t i f i ed ,  of which 20 o r  
more have been mined a t  l e a s t  loca l ly .  Several of these coal  seams a r e  current ly  
being mined while o thers  o f f e r  fu tu re  mining po ten t ia l s .  In general,  coals  i n  
the  I l l i n o i s  Basin become deeper from outcrop l i n e s  toward t he  cen t ra l  pa r t  of 
t he  basin i n  Wayne County, I l l i n o i s .  Surface mining i n  t he  basin is  la rge ly  
concentrated around t h e  periphery i n  areas  where the  major minable coal seams 
a r e  exposed a t  o r  near t he  surface.  

In-the-ground coal  resources ( table  1)  of t he  I l l i n o i s  Basin have 
been estimated by the  U.S. Geological Survey t o  be 365 b i l l i o n  tons ,  which in -  
cludes 150 b i l l i o n  tons hypothetical  resources. Coal resources i den t i f i ed  by 
geological methods and included i n  the  defined categories of measured, indicated,  
and inferred resources a s  defined by the  U.S. Geological Survey (Averi t t ,  1975) 
a r e  estimated t o  be 215 b i l l i o n  tons.  Of t he  t o t a l  215 b i l l i o n  tons t he  
U.S. Bureau of Mines (Thomson and York, 1975) has c l a s s i f i ed  89 b i l l i o n  tons 
a s  "demonstrated reserve base." This category includes t h a t  port ion of t he  
i den t i f i ed  resources which f a l l  i n  the  measured and indicated categor ies  and 
meet c e r t a i n  spec i f i ca t ions .  For example, the  spec i f i ca t ions  f o r  bituminous 
coal  a r e  28 o r  more inches th ick  and 1,000 f e e t  o r  l e s s  deep. 

Dis t r ibut ion of the  demonstrated coal reserve base by county i n  t he  
I l l i n o i s  Basin is shown i n  f igure  2, The demonstrated coal reserve base i n  each 
of 34 counties has been estimated t o  exceed 1 b i l l i o n  tons.  For f i v e  counties 
(Sangamon, Chr is t ian ,  Montgomery, Macoupin, and Franklin) a l l  i n  I l l i n o i s ,  
demonstrated coal reserve base has been estimated t o  exceed 3 b i l l i o n  tons.  
Of these f i v e  counties,  four which a r e  contiguous j o in t l y  possess over 14 b i l -  
l ion  tons of coal .  A s  shown, a l a rge  concentration of demonstrated coal r e -  
serve base l i e s  i n  t he  southern and southwestern p a r t s  of the I l l i n o i s  Basin 
near the  Mississippi  and Ohio Rivers. 

Shown i n  t ab l e  2 by seam is the  d i s t r i bu t i on  of the  demonstrated 
coal  reserve base of the  U.S. Bureau of Mines. In I l l i n o i s ,  over 93 percent 
of t he  s t a t e ' s  t o t a l  demonstrated coal  reserve base i s  found i n  four coal seams: 
Danville (No. 7), Herrin (No. 6 ) ,  Springfield-Harrisburg (No. 51, and Colchester 
(No. 2 ) .  The Herrin (No. 6) Coal and Springfield-Harrisburg (No. 5) Coal 
j o i n t l y  account f o r  77.2 percent of the  s t a t e f s  t o t a l  demonstrated coal reserve 
base. In Indiana f i v e  coal  seams-Danville (VII), Hymera (VI), Springfield (V), 
Survant (IV), and Seelyvi l le  (111)-account f o r  94 percent of t he  s t a t e ' s  
demonstrated reserve base. Over 40 percent of Indiana's  t o t a l  demonstrated 
reserve base l i e s  i n  the  Springfield (V) coal  seam. Over 80 percent of the  
t o t a l  demonstrated reserve base f o r  t he  Western Kentucky region l i e s  i n  th ree  
coal seams: No. 12, No. 11, and No. 9. No. 9 alone accounts f o r  62 percent of 



Fig. 1 - Areal extent of Pennsylvanian Strata in which coal resources of 
the Illinois Basin are found. (Source: Illinois State Geological 
Survey. ) 

t h e  t o t a l  estimated demonstrated coal  reserve  base i n  western Kentucky. The 
s t r a t i g r a p h i c  cor re la t ion  of coal  seams found i n  the  I l l i n o i s  Basin is  shown 
i n  t a b l e  3 .  

Not a l l  t h e  coal  included i n  the  emonstrated coal  reserve  base is  
recoverable. The amount of recoverable coa depends upon many f a c t o r s ,  in -  
cluding thickness of coal  seam, depth, mining condit ions,  method of mining 
used, q u a l i t y  of coal ,  avai lable  technology, f edera l  and s t a t e  regula t ion 
l imi t ing  mining, market condit ions,  and others .  To est imate t h e  amount of 
coal  t h a t  can be regarded a s  recoverable, e r  present  and near-future 
economic condit ions,  t h e  following appr a s  used. For underground, i t  is 
estimated t h a t  a t  l e a s t  60 percent of t t o t a l  coal  i n  t h e  ground w i l l  be 
l o s t  due t o  coal  l e f t  i n  t h e  mine a s  b a r r i e r  p i l l a r s ;  around o i l  and gas wells;  
between mines; under towns, highways, r e se rvo i r s ;  or  elsewhere i n  t h e  mine 
where ex t rac t ion  of coal  i s  not economically f e a s i b l e  or  is considered hazardous. 
In o ther  words no more than 40 percent of t h e  estimated demonstrated coal r e -  
serve  base is a c t u a l l y  recoverable. In  surface  mining, a s  much a s  90 percent 
of the  t o t a l  coal  in-the-ground from a given coal bed can normally be recovered. 
On a regional  l e v e l ,  adjustments must be made f o r  coal  i n  the  ground t h a t  w i l l  
be l o s t  because it under l ies  towns, r a i l r o a d s ,  highways, streams, and rese r -  
v o i r s  o r  occurs i n  areas  where topography o r  economics does not  favor t o t a l  
recovery of a l l  the  coal  i n  a seam. We est imate t h a t  once t h e  adjustments 
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f o r  these  fac to rs  a r e  made on a regional  
l eve l ,  no more than 50 percent of the  t o t a l  
coal  included i n  the  demonstrated reserve 
base category can be p r ac t i c a l l y  recovered. 

On t he  bas i s  of these  recovery fac to rs  
we estimate t ha t  of the  t o t a l  89 b i l l i o n  tons 
of demonstrated reserve base estimated by the  
U.S. Bureau of Mines f o r  t he  I l l i n o i s  Basin, 
only 37.3 b i l l i o n  tons (28.4 b i l l i o n  tons 
minable by underground mining and 8.9 b i l l i o n  
tons by surface mining) can be regarded a s  
recoverable with avai lable  technology and 
current  methods of mining ( t ab le  1 ) .  Even 
a t  t h i s  reduced leve l ,  the  recoverable r e -  
serves s t i l l  amount t o  260 times the  present  
l eve l  of production. Thus, i f  the re  is  a 
demand f o r  I l l i n o i s  Basin coals ,  the re  a r e  
su f f i c i en t  coal reserves t o  meet fu tu re  needs. 

Even though the re  a r e  l a rge  amounts of 
recoverable coal  reserves i n  t he  I l l i n o i s  
Basin, only very small percentages of the  
t o t a l  a re  estimated t o  be low i n  su l fu r .  The 
U. S. Bureau of Mines (Thornson and York, 1975) 
reported t h a t  77 b i l l i o n  tons o r  more than 
85 percent of t he  t o t a l  demonstrated coal r e -  
serves contain 3 o r  more percent su l fu r  
( f igure  3 ) .  About 3 b i l l i o n  tons,  o r  3 per- 
cent  of the  t o t a l ,  a r e  estimated t o  contain 
l e s s  than 1 percent su l fu r .  To meet the  
emission standard of 1 . 2  pounds of s u l f u r  d i -  
oxide per mi l l ion Btu of heat  input a s  
established f o r  new p lan t s ,  the  coals  from 
the  I l l i n o i s  Basin, assuming an average 
12,000 Btu/lb, w i l l  have t o  have l e s s  than 
0.8 percent su l fu r .  Because very l imi ted 
amounts ~f Pow su l fu r  coal  reserves a r e  
avai lable  from the  I l l i n o i s  Basin, t he  fu tu re  
use of I l l i n o i s  Basin coals  depends t o  a l a rge  
extent  upon the  demand f o r  high su l fu r  coal .  



Fig .  2 - By county,  d i s t r i b u t i o n  of  demonstrated c o a l  r e s e r v e  base  i n  t h e  
I l l i n o i s  Basin. (Source of d a t a :  Thomson and York, 1975.) 



TABLE 2 - DISTRIBUTION OF DEMONSTRATED COAL RESERVE BASE 
BY SEAM IN THE ILLINOIS BASIN 

Principal 
coal seam 

Est imateda 
reserve base Production b 

U.S.B.M. Percent total 19 74 Percent total 
(million tons) reserve base (thousand tons) coal produced 

Danville (No. 7) 
Jamestown 
Herrin (No. 6) 
Springfield-Harrisburg (No. 5) 
Summum (No. 4) 
Colchester (No. 2) 
Seelyville 
DeKoven 
Davis 
Rock Island (No. 1) 
Miscellaneous 

Total 

Danville (VII) 
Hymera (VI) 
Springfield (V) 
Survant (IV) 
Colchester (IIIa) 
Seelyville (111) 
Minshall 
Upper Block 
Lower Block 
Mariah Hill 
Miscellaneous 
Total 

ILLINOIS 

INDIANA 

W. KENTUCKY 

No. 14 
No. 13 
No. 12 
No. 11 
No. 9- 
Miscellaneous 
Total 

a 
Source of data: Thomson and York, 1975. 

b~ource of data: Annual Reports, Illinois Department of Mines and Minerals, Kentucky 
Department of Mines and Minerals, and Indiana Department of Mines and Minerals. 



Illinois Indiana W. Kentucky 

Modest Fm. 

Danville (No. 7) 

Jamestown 
Herrin (No. 6) 

Springfield-Harrisburg 
(No. 5) 

Colchester (No. 2) 

Seelyville 
DeKoven 
Davis 
Murphysboro 
New Burnside 
Bidwell 

Rock Island 

Reynoldsburg 

Gentry 

Shelburn Fm. 

Danville (VII) 

Hymera (VI) 
Herrin 

Springfield (V) 

Survant (IV ) 

Colchester W I a )  

Seelyville (111) 

Buffaloville 

Minshall 

Upper Block 
Lower Block 

Mariah Hill 
Blue Creek 

St. Meinrad 

Pinnick 
French Lick 

No. 14 
No. 13 
No. 12 

No. 11 
No. 10 
No. 9 

Schultztown 

DeKoven 
Davis (No. 6) 

Mining City (No. 4) 

Bell 

Main Nolin 

a~odified from Kosanke et al., 1960. 



Percent sulfur 

Fig. 3 - Distribution of Illinois Basin demonstrated coal reserves, by 
sulfur content.(Source of data: Thomson and York, 1975.) 

According t o  the  U.S. Bureau of Mines, t he  I l l i n o i s  Basin produced 
141 mil l ion tons of coal i n  1975 (U.S. Bureau of Mines, 1977). Of t h i s  amount 
59.5 mill ion tons were produced i n  I l l i n o i s ,  56.4 mil l ion tons i n  the  western 
par t  of Kentucky, and 25.1 mill ion tons i n  Indiana. Trends i n  I l l i n o i s  Basin 
coal production a re  shown i n  f igure  4. Over t he  years production from mines 
i n  I l l i n o i s  has f luctuated considerably. Production from mines i n  western 
Kentucky, however, has been gradually increasing s ince  1940. The t o t a l  coal 
produced from Indiana has increased i n  recent years, but Indiana s t i l l  accounts 
f o r  only a small pa r t  of t h e  I l l i n o i s  Basin coal  production. 

The ten leading coal-producing companies accounting f o r  about 82 
percent of the  t o t a l  I l l i n o i s  Basin coal production a r e  l i s t e d  i n  t ab l e  4. 
Peabody Coal Company, which mined 51.7 mil l ion tons of coal i n  the  I l l i n o i s  
Basin i n  1975 t o  account fo r  36.6 percent of t he  t o t a l  I l l i n o i s  Basin coal 
production, ranked f i r s t .  AMAX Coal Company, which mined 1 8 . 2  mi l l ion tons of 
coal i n  t he  I l l i n o i s  Basin i n  1975 t o  account fo r  12.9 percent of t h e  t o t a l  
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F i g .  4 - Trends i n  c o a l  supply  from the  I l l i n o i s  Basin,  1930-1975. 
(Source:  Malhotra and Simon, 1976. )  

I l l i n o i s  Basin coal  production,  ranked second. Old Ben Coal Company and Con- 
s o l i d a t e d  Coal Company, accounting f o r  6 . 3  and 5 .2  percent  of t h e  t o t a l  I l l i n o i s  
Basin coal  i n  1975, ranked t h i r d  and four th  r e spec t ive ly .  

Comparison of 1965 production d a t a  with 1975 praduction d a t a  shows 
t h a t  over t h e  years  t h e  propor t ion  of t h e  t o t a l  market shared by Peabody Coal 
Company, AMAX Coal Company, Old Ben Coal Company, and Consolidated Coal Company 
has increased while po r t ions  of t h e  t o t a l  market con t ro l l ed  by f i v e  o the r  
p r i n c i p a l  coal-producing companies-Freeman United Coal Mining Company, I s land 
Creek Coal Company, Arch Minerals Corporation, Zeig ler  Coal Company, and P i t t s -  
burg 6 Midway Coal Mining Company-has decl ined.  

I n  1975, 59.5 percent  of  t h e  t o t a l  coal  produced i n  t h e  I l l i n o i s  
Basin was sur face  mined; t h e  r e s t  was underground mined. D i s t r i b u t i o n  of 
I l l i n o i s  Basin coal  production by method of mining i s  given i n  t a b l e  5. A s  
shown i n  t a b l e  5, even though t h e  percent  o f  t o t a l  coal  produced i n  t h e  
I l l i n o i s  Basin by su r face  mining has  not  changed s u b s t a n t i a l l y ,  t h e  r o l e  of 
su r face  mining i n  r e l a t i o n  t o  underground mining i n  I l l i n o i s  and i n  western 
Kentucky has gradual ly  decl ined i n  r ecen t  years .  9 



Product ion Percent Production Percent 
Company (1000 tons)  t o t a l  (1000 tons)  t o t a l  

ILLINOIS BASIN 

Peabody Coal 
AMAX Coal 
Old Ben Coal 
Consolidation Coal 
Freeman United 
Is land Creek 
Arch Mineral 
Zeigler  Coal 
P i t t sburg  Midway 
Monterey Coal 

Total 

a Source of da t a :  Keystone Coal Industry Manual, 1976. 

TABLE 5 - ILLINOIS BASIN COAL PRODUCTION BY METHOD OF M I N I N G ~  
(THOUSAND SHORT TONS) 

I 1  1 i no i s  Indiana West Kentucky I l l i n o i s  Basin 

Percent Percent Percent Percent 
Year Total  sur face  Total  sur face  Total  surface Total  surface 

aSource of  da ta :  U.S. Bureau of Mines, Minerals Yearbooks, 1961-1975. 



His to r ica l ly ,  coal produced from mines i n  t h e  I l l i n o i s  Basin has 
been used f o r  e l e c t r i c  power generation; f o r  i n d u s t r i a l  appl ica t ions ,  in -  
cluding process hea t ,  steam, and space heating;  f o r  production of coke and 
by-products; f o r  heating homes and commercial buildings;  and f o r  r a i l r o a d s .  
In  1975 over 141 mil l ion  tons of coal were shipped from mines i n  t h e  I l l i n o i s  
Basin ( f i g .  5 ) .  Of t h e  t o t a l  shipped, 124 mil l ion  tons o r  88.4 percent went 
t o  e l e c t r i c  u t i l i t i e s ,  11 mil l ion  tons o r  7.8 percent t o  manufacturing and 
i n d u s t r i a l  p l a n t s ,  4 mi l l ion  tons o r  3.1 percent  t o  coke and gas p l a n t s ,  and 
the  r e s t ,  about 1 mil l ion tons ,  was sold t o  r e t a i l  dealers .  Railroads were 
reported t o  have received some coal  i n  1975, but f o r  a l l  p r a c t i c a l  purposes 
the  r a i l r o a d  market f o r  coal has vanished. In  addi t ion ,  some I l l i n o i s  Basin 
coal  i s  sold  each year t o  mine employees f o r  t h e i r  own use. 

The t rends  i n  shipments of coal  from mines i n  t h e  I l l i n o i s  Basin, 
by use, a r e  shown i n  f igure  6. Within t h e  p a s t  decade t h e  t o t a l  coal  shipped 
from mines i n  t h e  I l l i n o i s  Basin increased 11.8 percent ,  from 125.9 mi l l ion  
tons i n  1966 t o  140.8 mi l l ion  tons i n  1975. Shipments of coal  f o r  u t i l i t y  
use have increased 35.3 percent ,  from 92.0 mi l l ion  tons t o  124.5 mi l l ion  tons.  
Indus t r i a l  use of coal  has declined 59 percent ,  from 27.0 mi l l ion  tons i n  
1966 t o  11.0 mi l l ion  tons i n  1975. Shipments of coal  f o r  r e t a i l  s a l e  a l s o  
have declined from 4,6  mi l l ion  tons  i n  1966 t o  only 812,000 tons i n  1975. 
The amount of coal  shipped t o  coke and gas p l a n t s  from t h e  I l l i n o i s  Basin 
within t h e  pas t  decade has more than doubled. 

In t a b l e  6, the  changes i n  markets f o r  coal  from t h e  I l l i n o i s  Basin 
a r e  compared t o  t h e  changes t h e  coal  indust ry  a s  a whole i n  t h e  p a s t  decade. 
A s  compared t o  a 61.5 percent increase i n  t h e  t o t a l  u t i l i t y  coal shipped from 
a l l  mines i n  t h e  United S t a t e s ,  the  u t i l i t y  coal  shipments from mines i n  the  
I l l i n o i s  Basin have increased by only 35.3 percent .  The t o t a l  United S t a t e s  
shipment of coal  t o  coke and gas p l a n t s  has declined 8.0 percent  i n  t h e  l a s t  
10 years,  while the  amount of coal  shipped from mines i n  t h e  I l l i n o i s  Basin 
has about doubled. In a l l  o ther  market sec to r s  t h e  decl ine  i n  shipments of 
coal  from mines i n  the  I l l i n o i s  Basin is e s s e n t i a l l y  p a r a l l e l  t o ,  though 
r e l a t i v e l y  more severe than,  t h e  decl ine  pa t t e rns  t h e  United S t a t e s  coal  
indust ry  has experienced i n  the  pas t  t e n  years.  

 he data  used i n  t h e  ana lys i s  of I l l i n o i s  Basin Coal Markets were obtained from 
t h e  Mineral Industry Surveys, U.S. Bureau o f  Mines repor t s  e n t i t l e d  "Bituminous 
Coal and Ligni te  Dis t r ibu t ion ,"  published annually.  



INDUSTRIAL & MANUFACTURING PLANTS COKE AND GAS PLANTS 

TOTAL SHIPPED - 140 MILLION TONS 

Fig. 5 - Use of Illinois Basin coal, 1975. 
(Source of data: U.S. Bureau of 

Mines, 1975 Annual Issue.) 

TABLE 6 - CHANGES IN COAL MARKET PATTERN 
(in thousand tons)a 

U.S. Illinois Basin 

% % 
Market Sector 1966 1975 change 1966 1975 change 

Electric Utilities 

Coke and Gas Plants 

Industrial Manu- 
facturing Plants 

Retail Dealers 

Railroads 

Overseas Export 

Used at Mine 

Totalb 

a~ource of data: U.S. Bureau of Mines Annual Issues. 
b~otals may not add because of stock adjustments. 
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E l e c t r i c  u t i l i t i e s  a r e  t h e  p r inc ipa l  coal market served by coals  
from t h e  I l l i n o i s  Basin. In  1966, of 92 mi l l ion  tons of coal  shipped from the  
I l l i n o i s  Basin f o r  u t i l i t y  use,  38 mi l l ion  tons came from western Kentucky, 
43 mi l l ion  tons  from I l l i n o i s ,  and 11 mil l ion  tons from Indiana. In  1975 t h e  
u t i l i t y  coal  shipments increased t o  124.5 mi l l ion  tons ,  and u t i l i t y  coal  
shipped from western Kentucky t o t a l e d  53.5 mi l l ion  tons ,  t h a t  from I l l i n o i s  
t o t a l e d  49.3 mi l l ion  tons,  and t h a t  from Indiana t o t a l e d  21.7 mi l l ion  tons .  

Over 55 percent of t h e  t o t a l  coal  shipped i n  1975 from t h e  I l l i n o i s  
Basin f o r  u t i l i t y  use was consumed within t h e  t h r e e  s t a t e s - I l l i n o i s ,  Indiana, 
and Kentucky-where t h e  coal  was mined ( f ig .  7 ) .  The out-of-s ta te  shipments 
included 13.1 mi l l ion  tons  t o  upper midwestern s t a t e s  (Michigan, Wisconsin, 
Minnesota, and Iowa), 11.3 mi l l ion  tons t o  Missouri, 2.0 mi l l ion  tons t o  Ohio, 
and t h e  r e s t ,  about 31 mi l l ion  tons o r  26 percent of the  t o t a l  u t i l i t y  coal  
shipment, t o  southern and southeastern s t a t e s  (Tennessee, Miss iss ippi ,  Alabama, 
Georgia, F lor ida ,  and North Carolina) .  In  1966, I l l i n o i s  Basin u t i l i t y  coal 
shipments t o t a l e d  about 92 mi l l ion  tons ;  about 63 percent of the  t o t a l  was used 
by u t i l i t i e s  i n  th ree  s t a t e s - I l l i n o i s ,  Indiana, and Kentucky. The out-of- 
s t a t e  shipments included 13.3 mi l l ion  tons t o  upper midwestern s t a t e s  
(Michigan, Wisconsin, Minnesota, and Iowa), 2.9 mi l l ion  tons t o  Missouri, 
1 .8  mi l l ion  tons t o  Ohio, and the  r e s t ,  16 .2  mi l l ion  tons  o r  18 percent  of 
the  t o t a l  u t i l i t y  coal  shipments, t o  southern and southeastern s t a t e s .  The 
data  show t h e  changes i n  u t i l i t y  coal shipment pa t t e rns  f o r  t h e  p a s t  decade. 
In Missouri and i n  t h e  southern and southeastern s t a t e s ,  t h e  d a t a  show t h a t  
the  use of I l l i n o i s  Basin coal t o  generate e l e c t r i c i t y  has increased. During 
the  same period the  use of I l l i n o i s  Basin coal  i n  the  upper midwestern s t a t e s  
and i n  I l l i n o i s ,  Indiana, and Kentucky, where I l l i n o i s  Basin coal  was mined, 
has declined.  

The p r inc ipa l  reason f o r  the  decl ine  i n  I l l i n o i s  Basin coal  shipments 
t o  upper midwestern s t a t e s  and t o  I l l i n o i s  and Indiana u t i l i t i e s  i s  t h e  Clean 
A i r  Act of 1970, which has l imi ted  t h e  use of high s u l f u r  coal ,  e spec ia l ly  i n  
the  major metropolitan areas ,  and thus has created markets f o r  low s u l f u r  
western coals .  A s  shown i n  f igures  8 and 9, i n  the  p a s t  6 years t h e  t o t a l  
coal used f o r  e l e c t r i c  power generation has increased i n  every s t a t e  t r a d i t i o n a l l y  
served by t h e  I l l i n o i s  Basin coals .  Data i n  f igures  8 and 9 f u r t h e r  shows 
t h a t  during t h e  same period the  use of western low s u l f u r  coals  has a l s o  i n -  
creased, e spec ia l ly  i n  Minnesota, Iowa, Wisconsin, I l l i n o i s ,  and Indiana, while 
t h e  use of I l l i n o i s  Basin coals  has declined.  For example, i n  1975 over 85 per-  
cent  of t h e  t o t a l  coal  used by e l e c t r i c  u t i l i t i e s  i n  Minnesota came from mines 
i n  t h e  western s t a t e s  a s  compared t o  43 percent i n  1970. Other s t a t e s  which 
i n  1975 received subs tan t i a l  q u a n t i t i e s  of western coal  f o r  e l e c t r i c  power 
generat ion include Iowa (41 percent) ,  I l l i n o i s  (33 percent) ,  Wisconsin (26 
pe rcen t ) ,  Indiana (14 percent) ,  Missouri (6 percent)  and Michigan (5 percent) .  



In  1970, almost a l l  t h e  coal used f o r  e l e c t r i c  power generation i n  these  s t a t e s  
was obtained from mines i n  t h e  I l l i n o i s  Basin. The development and widespread 
appl ica t ion of f l u e  gas desul fur iza t ion technology i s  expected t o  help I l l i n o i s  
Basin coals  recover some of t h e  markets t h a t  have been l o s t  t o  low s u l f u r  
western coals .  However, i n  t h e  upper midwestern s t a t e s  (Michigan, Wisconsin, 
Iowa, and Minnesota) it appears t h a t ,  despi te  t h e  a v a i l a b i l i t y  of desu l fu r iza t ion  
technology, the  use of I l l i n o i s  Basin coal is l i k e l y  t o  continue t o  decl ine  
a s  addi t ional  low-cost western coals  become avai lable .  

Several explanations can be advanced a s  t o  what led t o  t h e  increased 
use of I l l i n o i s  Basin coal  i n  t h e  southern and southeastern s t a t e s .  The in-  
creased demand f o r  u t i l i t y  coal i n  the  southern and southeastern s t a t e s  and 
l imi ted  a v a i l a b i l i t y  of coal  from t h e  cen t ra l  and southern Appalachian regions 
(U.S. Bureau of Mines D i s t r i c t s  7 ,  8,  and 13),  which t r a d i t i o n a l l y  supplied 
u t i l i t i e s  i n  t h e  southern and southeastern s t a t e s ,  i s  probably t h e  most 

South an 

Fig. 7 - Trends in Illinois Basin utility coal shipments. (Source of 
data: U.S. Bureau of Mines, Annual Issues.) 



important f a c t o r  t h a t  created t h e  market f o r  I l l i n o i s  Basin coal i n  t h e  southern 
and southeastern s t a t e s .  From 1970 t o  1975, u t i l i t y  coal  requirements i n  t h e  
southern and southeastern s t a t e s  increased 29 percent ,  from 68 mil l ion  tons i n  
1970 t o  88 mi l l ion  tons i n  1975, a t  an average annual growth r a t e  of 5.63 per-  
cent  per  year. To supply t h i s  increase  i n  u t i l i t y  coal  demand, shipments of  
u t i l i t y  coal from t h e  Appalachian d i s t r i c t s  incrsased a t  an average annual 
growth r a t e  of 3.93 percent .  In  1975 t h e  ac tua l  tonnage shipped from t h e  
Appalachian d i s t r i c t s  (7, 8, and 13) t o  u t i l i t i e s  i n  southern and southeastern 
s t a t e s  t o t a l e d  57.1 mi l l ion  tons ,  about 10 mi l l ion  tons more than t h e  amount 
shipped i n  1970 ( f ig .  l o ) ,  but t h i s  amount was 31 mil l ion tons  shor t  of t h e  
t o t a l  coal  needed f o r  e l e c t r i c  power generation. Limited supply and high 
p r i c e s  of  coa l s  ava i l ab le  from t h e  Appalachian d i s t r i c t s  crea ted  a m a r ~ e t  f o r  
coals  from other  regions.  The I l l i n o i s  Basin, t h e  next neares t  source 
of coal  supply, became t h e  most p r a c t i c a l  source. The demand f o r  coal  i n  the 

a Western Interior Basin (Dist. 12,14,15) -\ 
0 Western coal (Dist. 1 6 - 2 3 ]  

6,181 Amount used (thousands of tons) 

Source of data : US. Bureau of Mines //970/. 

Fig.  8 - Coal consumption by e l e c t r i c  u t i l i t i e s  i n  se lec ted  s t a t e s  i n  
1970, by source of coal used. (Source: Malhotra and Simon, 
1976. ) 



southern and southeastern s t a t e s  i s  projected t o  continue t o  increase i n  t he  
fu tu re ,  and, consequently, the  markets f o r  I l l i n o i s  Basin coal i n  the  southern 
and southeastern s t a t e s  a re  expected t o  f u r t he r  increase.  

The fac to rs  t h a t  led t o  an increased use of I l l i n o i s  Basin coals  i n  
Missouri a r e  s imi la r  t o  t he  ones t h a t  apply t o  t he  southern and southeastern 
markets. In Missouri, demand f o r  u t i l i t y  coal has approximately t r i p l e d  within 
the  pas t  decade, from 5.9 mil l ion tons i n  1966 t o  17.9 mil l ion tons i n  1975. 
To meet t h i s  increased demand f o r  coal ,  production from mines i n  Missouri was 
expanded. The l imited a v a i l a b i l i t y  of economically minable coal reserves t o  
a l a rge  extent  l imited the  new coal supply t o  l e s s  than 6 mil l ion tons .  
I l l i n o i s  Basin coals ,  because of high labor product iv i ty  and proximity t o  
market, thus became t he  next bes t  source of coal supply. Coals from the  I l l i n o i s  
Basin a r e  s t i l l  t he  most economical source of coal f o r  u t i l i t i e s  i n  Missouri; 
r 

Western Interior Basin (Dist. 12,14, 15) 

I 0 Western coal (Dist. I6  - 2 3 )  1 J 
8,782 Amount used (thousands o f  tons) v 

Fig. 9 - Coal consumption by e l e c t r i c  u t i l i t i e s  i n  se lec ted  s t a t e s  i n  
1975, by source of coal  used. (Source: Malhotra and Simon, 
1976.) 



Year  

Fig. 10 - Sources of coal used by electric utilities, southern and 
southeastern states.(Source of data: U.S. Bureau of Mines, 
Annual Issues. ) 

however, i n  recent  years several  u t i l i t i e s  have had t o  ship  i n  low-sulfur, 
higher-priced western and Appalachian coals  t o  meet t he  Clean A ~ T  Act standards. 

A number of e l e c t r i c  u t i l i t i e s  receive coal from mines i n  t he  I l l i n o i s  
Basin. Ten major e l e c t r i c  u t i l i t i e s  which accounted f o r  68.4 percent of the  
t o t a l  I l l i n o i s  Basin u t i l i t y  coal shipments a r e  l i s t e d  i n  t ab l e  7. Tennessee 
Valley Authority (TVA) is  by f a r  t he  l a rges t  coal consumer of I l l i n o i s  Basin 
coals .  In  t a b l e  8 t rends  i n  T V A f s  coal  procurement by s t a t e  i s  shown. Of 
t h e  t o t a l  33.1 mil l ion tons of coal received by TVA i n  1974, over 78.5 percent 
came from mines i n  the  I l l i n o i s  Basin. Over t he  years t he  proportion of t he  
t o t a l  coal received by TVA from the  Appalachian s t a t e s  including Eastern 
Kentucky, Tennessee, and Virginia has declined while the  use of I l l i n o i s  Basin 
coals  has increased. In 1975 Union E l ec t r i c  Company, t he  second l a rge s t  



TABLE 7 - MAJOR ELECTRIC UTILITIES USING ILLINOIS BASIN COAL 

Coal used i n  1975, thousand tons  

E l e c t r i c  u t i l i t y  

I l l i n d i s  Basin I l l i n o i s  Basin 
coa l  used c o a l  a s  pe rcen t  

To ta l  useda (es t imated)  t o t a l  coa l  used 

Tennessee Valley Author i ty  43,453 

Union E l e c t r i c  10,326 

Commonwealth Edison 

Pub l i c  Se rv ice  of Indiana 

I l l i n o i s  Power 

Indiana Power and Light 

Georgia Power 

Indiana Kentucky E l e c t r i c  4,204 

Cen t ra l  I l l i n o i s  Publ ic  Se rv ice  3,904 

Northern Indiana Publ ic  Se rv ice  4,590 

T o t a l  116,193 

a ~ o u r c e  : Federal  Power Commission, 1976. 

customer of  I l l i n o i s  Basin coals ,  consumed 9 . 3  mil l ion tons of I l l i n o i s  Basin 
coal .  In  1970 Commonwealth Edison, formerly t h e  second l a r g e s t  consumer of 
I l l i n o i s  Basin coals ,  t o  meet t h e  Clean A i r  Act s tandards began shipping i n  
low-sulfur western coals  i n  place of I l l i n o i s  Basin coals ;  Commonwealth Edison 
now ranks a s  t h e  t h i r d  l a r g e s t  user  of coals  from t h e  I l l i n o i s  Basin. Public 
Service of Indiana, Indiana Power and Light, Indiana Kentucky E l e c t r i c ,  Central 
I l l i n o i s  Public Service Company, and I l l i n o i s  Power s t i l l  use over 95 percent 
of t h e  t o t a l  coal  obtained from mines i n  t h e  I l l i n o i s  Basin. I n  recent  years 
these  u t i l i t i e s  have a l s o  shipped i n  some low-sulfur western coals  t o  meet 
1970 Clean A i r  Act s tandards.  

The average p r i c e s  paid by u t i l i t i e s  f o r  coal  from se lec ted  regions 
a r e  compared i n  t a b l e  9. The da ta  show t h a t ,  i n  a l l  t h e  s t a t e s  where I l l i n o i s  
Basin coals  a r e  cur ren t ly  being used, t h e  p r i c e s  u t i l i t i e s  pay f o r  these  coals  
a r e  among t h e  lowest except i n  Wisconsin, Iowa, and Minnesota, where the  de- 
l ive red  p r i c e  of coals  from western s t a t e s  i n  1975 was from 10 t o  20 cents  per  
mi l l ion  Btu cheaper than t h a t  of I l l i n o i s  Basin coals .  This p r i c e  d i f ference  
suggests t h a t  even i f  desu l fu r iza t ion  technology does become ava i l ab le  by 1985 
i n  t h e  upper midwestern s t a t e s ,  I l l i n o i s  Basin coals  w i l l  face  a severe compe- 
t i t i o n  from western coals .  To regain  these  markets coal mine product iv i ty  
w i l l  have t o  be s u b s t a n t i a l l y  improved i n  order t o  lower t h e  cos t  of production. 



The second l a rge s t  market served 
by I l l i n o i s  Basin coals  is  coal shipped 
t o  i ndus t r i a l  and manufacturing p lan t s  
f o r  producing heat  and steam and f o r  
space heating. Trends i n  shipment of 
coal f o r  i ndus t r i a l  use a r e  shown i n  
f igure  11. Within t h e  pas t  decade the  
indus t r i a l  market f o r  I l l i n o i s  Basin 
coals  has declined almost 60 percent, 
f r ~ m  27 mil l ion tons i n  1960 t o  about 
11 mil l ion tons i n  1975. Expanded use 
o f  natura l  gas by manufacturing and i n -  
d u s t r i a l  p lan t s  is  t he  p r inc ipa l  f a c to r  
responsible f o r  t he  increase i n  the  use 
of na tu ra l  gas over coal ,  an energy re -  
source which has been r ead i l y  access ible  
t o  manufacturing p lan t s ,  especia l ly  i n  
the  midwestern s t a t e s .  This increase i s  
probably due t o  the  low p r i ce  and superior 
handling and burning q u a l i t i e s  of gas. 
The other  major f a c to r  which i n  the  pas t  
favored t he  use of na tu ra l  gas and fue l  
o i l  over coal i s  the  l imi ta t ions  which 
t he  Clean A i r  Act imposed upon the  d i r e c t  
use of high su l fu r  coal .  

The second f ac to r  responsible 
f o r  the  decl ine  i n  the  i ndus t r i a l  coal 
market is  t he  increased use of purchased 
e l e c t r i c  power by i ndus t r i a l  and manu- 
fac tur ing p lan t s .  In 1970 the  power pur- 
chased by i ndus t r i a l  sec to rs  i n  t h e  Mid- 
west region to ta led  167,588 mil l ion Kwh; 
i n  1976 the  amount had increased t o  
approximately 250,000 mil l ion Kwh. 

S ta tes  t o  which I l l i n o i s  Basin 
coal f o r  i ndus t r i a l  use was shipped i n  
1975 a r e  shown i n  f igure  12 .  Of t he  10.8 
mil l ion tons shipped i n  1975 f o r  i ndus t r i a l  
use, more than half  o r  54.3 percent was 
used within Illinois and Indiana, Ship- 
ment ts Missouri, t o t a l i n g  1 .5  mil l ion 
tons ,  accounted f o r  13.6 percent of t he  
total coal produced f o r  i ndus t r i a l  use. 
In 1966, 2 6 3  mil l ion tons  of coal  were 
shipped from mines i n  t he  I l l i n o i s  Basin 
f o r  i ndus t r i a l  use; of t h i s  amount about 
60 percent was used within I l l i n o i s  and 
Indiana. Comparison of d i s t r i bu t i on  



TABLE 9 - DESTINATION AND ORIGIN OF COAL DELIVERED (OVER 500,000) 
TO STEAM-ELECTRIC PLANTS 25 MW OR GREATER~ 

Coal Avg. heat Avg. wt. Avg. deliv. 
destination Coal source Deliveries value % price $ per 

state USBM dist. 1,000 tons Btu/lb sulfur million Btu 

Illinois 
Illinois 
Illinois 
Illinois 

Indiana 
Indiana 
Indiana 
Indiana 
Indiana 

Michigan 
Michigan 
Michigan 
Michigan 
Michigan 
Michigan 
Michigan 

Wisconsin 
Wisconsin 
Wisconsin 
Wisconsin 
Wisconsin 

Iowa 
Iowa 
Iowa 

Minnesota 
Minnesota 
Minnesota 

Missouri 
Missouri 
Missouri 
Missouri 

Florida 
Florida 

Georgia 
Georgia 
Georgia 
Georgia 

Alabama 
Alabama 

Kentucky 
Kentucky 
Kentucky 
Kentucky 

Mississippi 

Tennessee 
Tennessee 
Tennessee 
Tennessee 
Tennessee 
Tennessee 

a 
Source: Annual Summary of Cost and Quality of Steam-Electric Plant 

Fuels, 1975, Staff Report by the Bureau of Power, Federal 
Power Commission, May 1976. 



Year 

Fig. 11 - I n d u s t r i a l  coa l  shipments from I l l i n o i s  Basin, 1961-1975. 
(Source of  d a t a :  U.S. Bureau of Mines, Annual I s sues . )  

Indiana l l l inois 

Total shipment = 26.8 mi l l ion tons Total shipment = 10.8 m i l  

Fig.  1 2  - I l l i n o i s  Basin coal  shipped f o r  i n d u s t r i a l  use .  (Source 
d a t a :  U.S. Bureau of Mines, Annual I s sues . )  
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data  for  1966 and 1975 shows t h a t  within the  pas t  decade the  percentage of 
t o t a l  coal shipped f o r  i ndus t r i a l  use t o  Indiana, Missouri, Iowa, and Alabama 
has increased while the  percentage of t o t a l  coal  shipped t o  I l l i n o i s ,  Wiscon- 
sin, Kentucky, and Michigan has declined. 

Consumption of coal f o r  i ndus t r i a l  use and percentage of the  t o t a l  
market shared by I l l i n o i s  Basin coals  i n  se lected s t a t e s  a r e  shown i n  f igures  
13 and 14. The comparison of t he  1966 d i s t r i bu t i on  pa t t e rn  with 1975 d i s t r i -  
bution pa t t e rns  shows not only t h a t  within t he  pas t  decade the  t o t a l  amount of 
coal received f o r  i ndus t r i a l  use i n  almost every s t a t e  has declined, but a l so  

Illinois Basin (Dist. S,lO, and l I )  

N. Appalachian (Dist. 1-61 

S. Appalachian (Dist. 7,8, and 13) 

Western Interior Basin (Dist. 12,14,15) 

0 Western coal (DM. 16 -23) 

1.411 h a u n f  used (thousands of tons) 

Fig.  13 - Coal consumption by industry  i n  se lec ted  s t a t e s  i n  1966, by 
source o f  coal  used. (Source: Malhotra and Simon. 1976.) 



that the portion of the market traditionally available has been lost to low- 
sulfur Appalachian and western coals to comply with 1970 Clean Air Act 
standards. For example, the data show that in Illinois, Indiana, Wisconsin, 
Kentucky, and Tennessee, the role of Appalachian low sulfur coal has increased 
while the market shared by Illinois Basin coal has declined. In Minnesota, 
Iowa, Michigan, Illinois, and Wisconsin, the use of western low-sulfur coals 
has also increased. 

Numerous industrial and manufacturing plants use Illinois Basin 
coals for process heat and/or for power generation. Some of the major plants 
using Illinois Basin coals in 1975 are listed in table 10. 

Illinois Basin (D is t  9.10, and I I )  

N. Appalachian (Dist. 1-61 

S. Appalachian (Dist. 7,8, and 13) 

Western Interior Basin (Dist. 12,14,15) 

Western coal  (Dist. 16 -23) 

1,190 Amount used (thousands of  tons) 

Fig .  14 - Coal consumption by iA1dus t r i a l  p l a n t s  i n  s e l e c t e d  s t a t e s  i n  
1975, by source  o f  coa l  used.  (Source: Malhotra and Simon, 
1976. ) 



Plant 
Coal used 

1975 Source 

Alabama 
Monsanto Co. 

I l l i n o i s  
Abbott Labs 
Alton Box Board Co. 
Ca t e rp i l l a r  Tractor Co. 

Corn Product In te rna t iona l  
Deere 6 CO. 
Marblehead Line 
Miles Lab. 
Monsanto 
Olin Corp. 
Procter  6 Gamble Co. 
S ta ley  Mfg. Co. 
Standard Lime 6 Refractor ies  Co 

Indiana 
American S t ee l  Foundries 
Ark12 Indus t r ies ,  Inc. 
Central Soya Co., Inc. 

Container Corp. of America 
Dana Corp. 
Delco Remy Div., GMC 
Ford Motor Co. 
E l i  L i l l y  Co. 
Marblehead Lime Co. 
Mead Johnson G Co. 
National Automatic Tool Co. 
Notre Dame Universi ty  
Olin Corp. Fine Paper G Film Grp 
S i s t e r s  of the  Holy Cross 
South Bend Farm Equipment Co. 
Wabash Fibre  Box 
Weston Paper G Mfg. Co. 

White Farm Equipment Co. 

Iowa 
Clinton Corn Processing Co. 
Hubinger Co. 
Oscar Mayer 6 Co. 
Rath Packing Co. 
University of Iowa 

Kentucky 
F a l l s  Ci ty  Brewing 
National D i s t i l l e r s  Products Co 
Olin Corp. 
Rohm 6 Haas 
Joseph E.  Seagram G Sons 
S tauf fe r  Chemical Co. 
Henry Vogt Machine Co. 

Decatur 

N.  Chicago 
Alton M i l l  
J o l i e t ,  Decatur, E .  Peoria,  

I ndus t r i a l  Engine, Aurora 
Plant 1 fj Plant  2 
John Deere Foundary 
Thornton, South Chicago 
Union Starch 
Sauget 
J o l i e t  
Chicago 
Decatur 
M t .  Cook 

Harnrno nd 
Arkla A i r  Condit. Co. 
Decatur 
Indianapolis 
Wabash 
Marion 
No. 1 
Indianapolis 
Tippecanoe Labs 
Buffington 
Evansville 
Mat. Auto 
Power Plant 
Olin Works 
S t .  Mary's Convent 
South Bend 
Terre  Haute 
M i l l  Div. 
Terre Haute 
South Bend 

Clinton 
Commercial Alley 
Davenport 
Rath Packing 
Univ. Power Plant  
Oakdale Power Plant 

F a l l s  Ci ty  
H i l l  6 H i l l  
Doe Run 
Louisvi l le  
Louisv i l l e  
Louisv i l l e  
Louisv i l l e  

(Continued on next page) 

I L  
I L  
I L ,  E KY, 

WV 
I L ,  WY, CO 
IL, WV 
I L  
IL 
IL 
I L  
IL 
I L  
I L  

I L ,  I N  
I N  
IN 
I N  
IN, W KY,  WV 
IN 
IN 
I N  
I N  
I L 
I L  
IN 
IL 
I N  
IN, KY 
IN 
IN 
IN 
IN 
I L  

I L ,  KY, WY 
IL, W KY 
IL 
I L  
W KY 
W KY 

W KY 
E KY, W KY 
W KY 
E KY, W KY 
W KY 
W KY 
W KY 



TABLE 10 - Continued 

Plant 
Coal used 

1975 Source 

Michigan 
Menominee Paper Co. 
S. D. Warren Div. Scott Paper Co. 

Missouri 
Anheuser-Busch, Inc. 
Monsanto Co. 
Valley Mineral Products Corp. 

New York 
Morton Salt 

Tennessee 
Monsanto Co. 
Tennessee Orphan Home 
University of Tennessee 

Wisconsin 
Consolidated Papers, Inc. 
Nekoosa-Edwards Paper Co. 

Owens-Illinois 
St. Regis Paper Co. 
Thilmany Pulp G Paper Co., 
Div. of Hammermill Paper Co. 
Uniroyal, Inc. 

Menominee 
Muskegon 

St. Louis 
J. F. Queeny 
Bonne Terre 

Silver Springs 

Columbia 
Plant 
Martin Stem 

Kraft Div. 
Port Edwards 
Nekoosa 
Tomahawk 
Rhinelander 

Kaukauna 
Eau Claire 

IL, PA, E KY 
IL 

W KY 
W KY 
IL, KY 

IL 
IL 
IL 
IL 
IL, W KY, OH 

IL, OH, WV 
IL 

a Source of data: modified from Keystone Coal Industry Manual, 1976. 
~ N A  = not available. 

The t h i r d  l a r g e s t  market cu r ren t ly  being served by I l l i n o i s  Basin 
coals  is  f o r  the  manufacture of  coke and coke oven gas. Unti l  the  e a r l y  1960s 
t h e  coking coal  market f o r  I l l i n o i s  Basin coal was l imi ted  t o  l e s s  than 1 m i l -  
l i o n  tons pe r  year.  Most of t h e  coal  used i n  blends f o r  coke manufacturing 
came from mines i n  I l l i n o i s .  In  1962, t h e  0.9 mi l l ion  tons of coal shipped 
from t h e  I l l i n o i s  Basin f o r  coke manufacturing accounted f o r  l e s s  than one per- 
cent  of t h e  t o t a l  coal  shipped from mines i n  t h e  I l l i n o i s  Basin. The 1966 
opening of Inland S tee l  Company's new coal  mine i n  I l l i n o i s  t o  produce coal fo r  
t h e i r  own use together  with expanded coal  output from Old Ben Coal Company's mine 
#21 and Freeman United Coal Mining Company's Orient Mine #3 s u b s t a n t i a l l y  in -  
creased coal  shipments f o r  coking coal production. By 1970, coking coal ship- 
ments reached a peak of 4.9 mi l l ion  tons.  From 1971 through 1975, the  ship- 
ments of coking coal  from mines i n  t h e  I l l i n o i s  Basin have averaged about 4.5 
mil l ion tons  per year. I l l i n o i s  Basin coal  used i n  blends f o r  t h e  manufacture 
of coke comes mainly from t h e  following I l l i n o i s  mines: Old Ben Coal Company 
mine #21, Inland S t e e l  Coal Company mine # I ,  Freeman United Coal Mining 
Company's Orient  Mines, and Sahara Coal Company mines. 

The p r inc ipa l  users  of I l l i n o i s  Basin coals  a r e  s t e e l  producing 
d i s t r i c t s  i n  I l l i n o i s  and Indiana. Trends i n  sources of coking coal  used by 
Indiana coke ovens a r e  shown i n  f i g u r e  15. Since 1958, the  shipment of coking 
coal  from I l l i n o i s  mines t o  Indiana has increased from 200,000 tons  per year 
t o  over 3 mi l l ion  tons per year. A s  t h e  use of coking coal  from I l l i n o i s  
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Illinois State Geological Survey 

F i g .  15 - Trends i n  sources of coal  consumed i n  Indiana coke ovens,, 
[Source : Malhotra, 1976. ) 

mines has increased, the  shipments of eas tern  Kentucky, Virginia ,  and 
West Virginia coking coals  t o  Indiana coke ovens have declined.  Trends i n  
sources of coal  used by coke oven p l a n t s  i n  I l l i n o i s  a r e  shown i n  f igure  16. 
Since 1966, I l l i n o i s  coal  has been t h e  p r inc ipa l  source. West Virginia ,  
which i n  1956 was the  main source of coking coal  supply f o r  I l l i n o i s  coke 
ovens, now ranks t h i r d ,  and e a s t  Kentucky, the  o ther  major source of coking 
coal ,  ranks second a f t e r  I l l i n o i s .  The supply of coking coals  from Pennsylvania 
and Virginia has a l s o  declined.  

Numerous f a c t o r s  a re  responsible f o r  t h i s  increased use of coal  
f o r  coke manufacturing i n  steel-producing d i s t r i c t s  i n  I l l i n o i s  and Indiana. 
Successful research e f f o r t s  by the  I l l i n o i s  S t a t e  Geological Survey and t h e  
s t e e l  industry a r e  probably t h e  most important f ac to r s  t h a t  made poss ib le  t h e  
use of I l l i n o i s  Basin coals  i n  blends with eas tern  coals  p r i n c i p a l l y  f o r  t h e  
manufacture of coke. Proximity of the  I l l i n o i s  Basin t o  Granite City and 
Chicago areas ,  where s t e e l  manufacturing p lan t s  a r e  located,  has a l s o  helped 
I l l i n o i s  Basin coals  t o  achieve t h i s  market. Additionally, r e l a t i v e l y  high 
product iv i ty  of I l l i n o i s  coal mines has helped I l l i n o i s  mines t o  compete with 
coals  from West Virginia and eas tern  Kentucky. The increase  i n  p ig  i r o n  pro- 
duction capacity i n  these  d i s t r i c t s  has f u r t h e r  helped I l l i n o i s  Basin coals  
t o  gain some of these  coking coal markets (Malhotra, 1976). 

The s t e e l  manufacturing p l a n t s  t h a t  received coal  from t h e  I l l i n o i s  
Basin i n  1975 a r e  l i s t e d  i n  t a b l e  11. Inland S tee l  Company used over 66 per-  
cent of t h e  t o t a l  coal  shipped from t h e  mines i n  t h e  I l l i n o i s  Basin f o r  coke 
manufacturing. Granite City S tee l  and In ter lake  Incorporated consumed over 
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Illinois State Geological Survey 

Fig. 16 - Trends i n  sources  of coa l  consumed i n  I l l i n o i s  coke ovens. 
(Source: Malhotra, 1976.) 

700,000 tons each. Youngstown Sheet 8 Tube a t  i ts  p lan t s  i n  Indiana i s  r e -  
ported t o  use some coal  from I l l i n o i s  mines, but t he  tonnage it used i n  1975 
i s  not known. 

The average f .0 .b .  mine p r i c e  f o r  coal  sold  f o r  metal lurgical  use 
from I l l i n o i s  mines is  generally about 20 percent below t h a t  of t h e  Appalachian 
coals .  Largely because of t h i s  f a c to r  and the  low cost  of t ranspor ta t ion,  the  
average p r i c e  per shor t  ton t h a t  s t e e l  manufacturing p l an t s  pay f o r  coal  i n  
I l l i n o i s  is  generally among t he  lowest i n  t he  nation.  

Company 

Estimated 
Coal I l l i n o i s  coal  

P lan t  carbonized used 

Grani te  C i t y  S t e e l  Gran i t e  Ci ty  985,000 738,750 

I n t e r l a k e  Inc .  Chicago 949,000 711,750 

Inland S t e e l  P lan t  2 3,064,000 1,838,400 

Inland S t e e l  P lan t  3 1,383,000 1,037,250 

Youngstown Sheet 6 Tube Indiana Harbor N A~ NA 

To ta l  6,381,000 4,326,150 

a 
Source: Compiled from Keystone Coal Indus t ry  Manual 1976. 

~ N A  = not  a v a i l a b l e .  



The Federal Energy Administration (1977) has projected t h e  United 
S ta tes  coal  needs under various scenarios.  By 1985, t h e  coal  demand is  pro- 
jected t o  increase t o  1,048 mil l ion  tons under "reference" scenario;  under 
" l e ss  nuclear" scenario t h e  demand is projected t o  increase t o  1,116 mil l ion  
tons.  Under "low growth economy" scenario,  however, t h e  demand i s  projected 
t o  increase t o  only 959 mil l ion  tons ( t ab le  12) .  

lectric Utilities 

E l e c t r i c  u t i l i t i e s  a r e  projected t o  continue t o  be t h e  p r inc ipa l  
market f o r  coal ,  accounting f o r  almost 70 percent of t h e  t o t a l  United S t a t e s  
coal  consumed i n  1985. The geographic regions where t h i s  increase  i s  projected 
t o  occur have been estimated by the  National E l e c t r i c  R e l i a b i l i t y  Council 
(1976). Based on ac tua l  u t i l i t y  p l a n t s  surveys, t h e  council p r o j e c t s  t h a t  
e l e c t r i c  u t i l i t i e s  i n  1980 w i l l  use 623 mil l ion  tons of coal and t h a t  t h e  
amount w i l l  increase  t o  826 mil l ion  tons by 1985. The National E l e c t r i c  
R e l i a b i l i t y  Council est imates a r e  about 10 percent higher than the  u t i l i t y  
coal demand estimated by other  leading agencies. 

The a rea  included i n  d i f f e r e n t  geographical regions a s  defined by 
the  National E l e c t r i c  R e l i a b i l i t y  Council and t h e  increase  i n  coal  demand 
t h a t  i s  projected t o  develop by 1985 a r e  shown i n  f igure  17. U t i l i t y  coal 
requirements estimated by each region f o r  t h e  years 1980 and 1985 a r e  shown 
i n  t a b l e  13. In  1980, i n  two regions,  ECAR and SERC, t h e  u t i l i t y  coal  demand 
is  estimated t o  exceed 120 mil l ion  tons.  The l a r g e s t  growth, about 5 times 
the  amount consumed i n  1975, is  expected t o  occur i n  SPP and ERCOT regions,  

1985 
1985 1985 Cleaner coa l  1985 

1985 Less Cleaner and l e s s  Low growth 
Sector  1975 Reference nuc lea r  coa l  nuclear  economy 

Househo Id 6 2 2 2 
Commercial 

I n d u s t r i a l  145 266 265 267 266 24 0 

E l e c t r i c a l  4 03 673 742 648 714 613 
Generat ion 

Syn the t i cs  - 17 17 23 23 15 

Exports 66 90 90 9 0 90 90 - - - - - - 

Total  620 1,048 1,116 1,029 1,096 959 

a ~ o u r c e  of d a t a  : Federal  Energy Administration (1977). 
b ~ n c l u d e s  coa l  used f o r  coke manufacturing. 



Fig .  17 - Pro jec ted  demand f o r  u t i l i t y  coa l  i n  t h e  United S t a t e s  - 1985. 
(Source of data:  Nat ional  E l e c t r i c  R e l i a b i l i t y  Council ,  1976.) 

where na tu ra l  gas and f u e l  o i l  have i n  t h e  p a s t  been used extensively t o  generate 
e l e c t r i c  power. In  MARCA and i n  WSCC regions t h e  demand f o r  coal i n  1980 is 
expected t o  double. 

During t h e  1980 t o  1985 period,  t h e  l a r g e s t  increase  i n  coal con- 
sumption-more than 100 percent- is  projected t o  occur i n  two regions,  SPP 
and ERCOT. In  t h e  MAIN region, which is projected t o  experience a 31.2 per-  
cent  increase  i n  demand during t h e  1976 t o  1980 period,  between 1980 and 1985 
only an 11.6 percent increase  i n  u t i l i t y  coal  demand i s  projected.  In  MAAC 
t h e  u t i l i t y  coal demand is fo recas t  t o  increase only 3 .5  percent a s  compared 
t o  a 23 percent  increase during t h e  1975 t o  1980 period.  

The overa l l  increase  i n  u t i l i t y  coal  demand during t h e  next t e n  year 
period,  1976 t o  1985, i s  estimated t o  more than double t h e  1975 consumption of 
404 mil l ion  tons .  However, the  l a r g e s t  increase,  53 percent ,  is  projec ted  t o  
occur i n  t h e  f i r s t  f i v e  years,  1976 t o  1980. During 1980 t o  1985, however, the  
demand is projected t o  increase by 32.5 percent .  This projected slower growth 
i n  coal  demand during 1980 t o  1985 i s  a t t r i b u t e d  t o  increased use of nuclear  
power t o  generate e l e c t r i c i t y .  

Data of t h e  National E l e c t r i c  R e l i a b i l i t y  Council (1976) show t h a t  
of the  t o t a l  1,876.3 b i l l i o n  kwh of ne t  energy output i n  1975, 45.2 percent  
came from coal  and about 9 percent from nuclear  power. In 1980, c o a l ' s  share 
w i l l  increase  t o  48.9 percent ,  and nuclear  power w i l l  cont r ibute  over 17 per-  
cent  of the  t o t a l  2,606.6 b i l l i o n  kwh of ne t  energy output. By 1985, nuclear  
power's share  w i l l  increase t o  29.5 percent ,  and coal  w i l l  cont r ibute  only 
46.7 percent of t h e  t o t a l  3,515.2 b i l l i o n  kwh of ne t  energy produced ( t ab le  14).  



Consumption Pro j ec ted 
1975 1980 Projected % Inc rease  % Inc rease  % Increase  

Region (ac tua l )  ( i n  1000 tons )  1985 1975-1980 1975-1985 1980-1985 

NPCC 

MAAC 

ECAR 

SERC 

MAIN 

MARCA 

SPP 

ERCOT 

WSCC 

Tota l  U.S. 

a ~ o u r c e  o f  d a t a :  National E l e c t r i c  R e l i a b i l i t y  Council (1976). 

The council p ro jec t s  t h a t  i n  1985 over 40 percent of the  t o t a l  ne t  energy pro- 
duced i n  MAAC, SERC, and MAIN regions w i l l  come from systems using nuclear 
power. In o ther  regions t he  proportion of t o t a l  e l e c t r i c  energy produced using 
nuclear power w i l l  vary from 13 percent t o  a s  high a s  35 percent. 

In  the  ERCOT and SPP regions, which current ly  use na tu ra l  gas as  a 
pr incipal  source of supply f o r  e l e c t r i c  power generation, the  use of o i l  is 
projected t o  increase.  In  a l l  o ther  regions t he  proportion of the  t o t a l  
e l e c t r i c  energy generated from o i l  i s  projected t o  decline.  

The Federal Power Commission (1977), which p ro jec t s  u t i l i t y  coal 
demand t o  increase t o  770 mil l ion tons by 1985, has broken down demand f o r  coal  
f o r  new e l e c t r i c  power p lan t s  by geographic regions ( table  15).  The Commission 
p ro jec t s  a subs tan t ia l  increase i n  coal demand i n  these  regions:  West South 
Central (124.2 mil l ion tons) ,  West North Central (67.3 mil l ion tons) ,  Mountain 
(52.9 mil l ion tons ) ,  and East North Central (47.0 mil l ion tons ) .  

The percentage d i s t r i bu t i on  of proposed e l e c t r i c  u t i l i t y  capacity 
planned f o r  construction between 1976 and 1985, by source of f u e l ,  is  given i n  
t ab l e  16. The Federal Power Commission (1977) data  show t h a t  i n  MAAC, NPCC, 
and SERC regions more than ha l f  of the  new capacity planned f o r  construction 
between 1976 and 1985 w i l l  be nuclear capacity. 

Even though a l a rge  pa r t  of fu tu re  e l e c t r i c  power generation i s  pro- 
jec ted t o  be nuclear,  t he  nuclear industry i s  nevertheless plagued by many 
problems. Most important i s  the  astronomical increase i n  c ap i t a l  investment 
required t o  bu i ld  a nuclear power p lan t .  A 1,000 Mw light-water reac to r ,  
which i n  1967 cost  about $134 mil l ion,  today cos t s  nearly $800 mil l ion,  and 
the  amount is increasing almost da i l y  (Baker, 1977). The other problems 
plaguing t he  nuclear industry include the  i s sue  of p lan t  ef f ic iency,  government 
regula t ion r e l a t i n g  t o  nuclear power plant  locat ion,  construction permits, and 
others .  These problems i n  combination with slower than o r i g ina l l y  projected 
growth i n  energy consumption have delayed construction of 145 nuclear power 



TABLE 14 - PROJECTED PROPORTION OF THE TOTAL NET ELECTRICAL ENERGY GENERATED 
BY COAL, OIL, AND NUCLEAR, BY NERC  REGION^ 

ECAR 

ERCOT 

MAAC 

MAIN 

MARC A 

NPCC 

SERC 

SPP 

WSCC 

Total NERC 

Region I NERC 

a ~ o u r c e  of da t a :  National E l ec t r i c  R e l i a b i l i t y  Council (1976). 

TABLE 15 - REGIONAL COAL DEMAND FOR NEW UNITS 
SCHEDULED FOR SERVICE 1976-198sa 

Coal (%) 

1975 1980 1985 

Destination 

Eastern regions 
New England 
Middle A t l an t i c  
East North Central 
South At lan t ic  
East South Central 

O i l  (%) 

1975 1980 1985 

Subtotal  

Nuclear (%) 

1975 1980 1985 

Western regions 
West North Central 
West South Central 
Mountain 
Pac i f i c  

Subtotal  

Total 

Shipments t o  
u t i l i t i e s  

(1000 tons)  

1985 

Total  demand Quant i t ies  assured 
f o r  new un i t s  f o r  new u n i t s  % 

(1000 tons)  (1000 tons) Assured 

a ~ o u r c e :  Federal Power Commission, 1977. 
bOf t he  430.5 mi l l ion  tons of coal del ivered t o  t h e  u t i l i t i e s  i n  1975, 406 mi l l ion  tons 

were consumed; 24.5 mi l l ion  tons were added t o  s t o c k p i l e s .  The fu tu r e  coal require-  
ments of ex i s t i ng  u n i t s  w i l l  change during t he  next 10 years .  The extent  of the  change 
w i l l  be determined by such th ings  as  changes i n  capaci ty  f a c to r s ,  u n i t  up- o r  de- 
r a t i n g s ,  re t i rements ,  and t he  e f f ec t  of t he  federa l  p l an t  conversion program from o i l  
and gas t o  coa l .  



TABLE 16  - PROPOSED GENERATING CAPACITY ADDITIONS BY REGION, 
BY PERCENT FOR 1976-1985~ 

F o s s i l  
steam Hydro Other 

b 
Region Nuc 1 e a r  

ECAR 36.7 59 .6  0 . 1  3 ..6 
ERCOT 19.9 75.8 0 . 1  4 .2  
MAAC 66.9  28.5 0.0 4 . 6  
MAIN 46.7 45.9 0 .0  7.4 
MARCA 18.0  71.2 0 .01  10.8  
NPCC 61.9  30.1 0 .1  7 .9  
SERC 56.0  31.8 1 . 6  10 .6  
SPP 26.6 66.0 0.08 7 . 3  
WSCC 33.3 34.4 15 .8  16 .5  

T o t a l  42.06 45.61 3.32 9 .01  

a ~ o u r c e  : Federa l  Power Commission, 1977. 
b ~ o m b u s t i o n  t u r b i n e ,  d i e s e l ,  combined c y c l e ,  geothermal ,  f u e l  c e l l s ,  

pumped s t o r a g e ,  and un repor t ed .  

p l an t s  anywhere from a few nonths t o  i n d e f i n i t e l y  s ince  1974, and delayed 
p ro jec t s  have been h i t  with f u r t h e r  postponement s ince  October 31, 1976 (Anderson, 
1977). Several of these  p l a n t s  o r i g i n a l l y  planned t o  be nuclear  a r e  now being 
designed t o  use coal t o  generate e l e c t r i c i t y .  I t  i s  d i f f i c u l t  t o  p red ic t  what 
por t ion  of t h e  nuclear  capacity cur ren t ly  planned w i l l  be converted t o  coal be- 
fo re  1985. The influence t h a t  conversion of 20 percent of the  present ly  planned 
nuclear generating capacity t o  coal  could have on coal demand i n  various geo- 
graphic regions i s  shown i n  t a b l e  17. I t  i s  estimated t h a t  i n  t h e  SERC region 
the  conversion of 20 percent of the  present ly  planned nuclear  capacity t o  coal  
may c rea te  a need f o r  an addi t ional  29 mi l l ion  tons of coal ,  increas ing t o t a l  
coal needs t o  more than 169 mil l ion  tons i n  1985. The other  regions where de- 
mand f o r  an addi t ional  5 o r  more mi l l ion  tons may develop due t o  t h e  conversion 
of 20 percent of planned nuclear  capacity t o  coal include MAAC, MAIN, WSCC, 
NPCC,  and SPP. 

There is  a l s o  a p o s s i b i l i t y t h a t ,  due t o  high p r i c e s  of crude o i l  o r  
t o  governmentalregulations, p a r t  of t h e  capacity cur ren t ly  using o i l  and n a t u r a l  
gas or  planning t o  use o i l  t o  generate e l e c t r i c i t y  may a l s o  be converted t o  
coal .  The regions where such a conversion would have t h e  most s i g n i f i c a n t  
impact on coal demand include the  NPCC Region, WSCC Region, and SERC Region. 

Indus t r i a l  and manufacturing p l a n t s  which use coal  t o  produce heat  
and power a r e  projected t o  become the  second l a r g e s t  market f o r  coa l .  
The Federal Energy Administration (1977) fo recas t s  t h a t  i n  1985 more than 264 
mil l ion  tons of coal  w i l l  be used by t h e  i n d u s t r i a l  sec to r  and of t h i s  amount 
100 mil l ion  tons  w i l l  be used t o  manufacture coke. The projec ted  increased 
use of coal ,  about twice the  amount used i n  1975, by manufacturing p l a n t s  t o  
produce heat  and power stems mainly from t h e  f a c t  t h a t  severa l  manufacturing 
and i n d u s t r i a l  p l a n t s  which p resen t ly  r e l y  primari ly on n a t u r a l  gas and fue l  
o i l  t o  produce heat  and power a r e  l i k e l y  t o  t u r n  t o  coal  f o r  t h e i r  energy needs 
as  these  current  sources of energy become d i f f i c u l t  and expensive t o  obta in .  



TABLE 17 - INFLUENCE OF CONVERSION OF 20 PERCENT OF THE 
PRESENTLY PLANNED NUCLEAR AND 10 PERCENT OF THE PLANNED 

GENERATING CAPACITY ON UTILITY COAL DEMAND 

(in million tons) 

Projected Additional demand for coal 
NERC coal demand as a result of conversion Total 
regions 1 9 8 5 ~  Nuc learb OilC demand 

ECAR 

ERCOT 

MMC 

M A I N  

MARCA 

NPCC 

SERC 

SPP 

WSCC 

Total 

aAccording to National Electric Reliability Council (1976). 
b~stimated coal demand that may result due to the conversion of 
20 percent of the planned nuclear capacity to coal. 
CEstimated coal demand that may result due to conversion of 10 
percent of the planned oil generating capacity to coal. 

The U.S. Department of Commerce (1973) published da ta  ind ica te  t h a t  
i n  1971, manufacturing p l a n t s  i n  t h e  United S t a t e s  purchased i n  coal  equivalent 
t o  about 255 mil l ion  tons of na tu ra l  gas and 62.7 mi l l ion  tons of f u e l  o i l  t o  
produce heat  and power. The s i x  indust ry  groups which consumed more than 10 
mi l l ion  tons of na tu ra l  gas i n  coal  equivalent f o r  t h e  production of heat  and 
power included: chemical and a l l i e d  products (57.1 mi l l ion  tons ) ;  petroleum 
and coal  products (52.9 mi l l ion  tons) ;  primary metals (44.1 mi l l ion  tons ) ;  
s tone ,  c lay ,  and g lass  products (28.2 mi l l ion  tons ) ;  paper and a l l i e d  products 
(19.1 mi l l ion  tons ) ;  and food and kindred products (19.1 mi l l ion  tons ) .  The 
indust ry  groups which consumed l e s s  than 10 mi l l ion  tons but more than 5 mi l l ion  
tons of na tu ra l  gas, i n  coal equivalent ,  f o r  t h e  production of heat  and power 
included fabr ica ted  metal products (6.3 mi l l ion  t o n s ) ,  machinery except e l e c t r i c  
(6.0 mi l l ion  tons ) ,  and t r anspor ta t ion  (5.7 mi l l ion  tons)  ( t ab le  18) .  

The data  suggest t h a t  the  i n d u s t r i a l  groups most l i k e l y  t o  seek 
l a rge  q u a n t i t i e s  of coal  t o  replace  na tu ra l  gas i n  t h e  production of heat  and 
power include:  chemical and a l l i e d  products; s tone,  c lay ,  and g lass  products; 
primary metal indus t r i e s ;  paper and a l l i e d  products; and food and kindred 
products. Petroleum and coal  products indus t r i e s  which present ly  obta in  over 
90 percent of t h e  energy f o r  t h e i r  o m  use from na tu ra l  gas a r e  not  l i k e l y  t o  
seek coal  a s  a s u b s t i t u t e  source of energy a t  l e a s t  i n  the  next decade. 
Other indust ry  groups-including fabr ica ted  metal products, t r anspor ta t ion  
equipment, and machinery-may a l s o  consider coal a s  an a l t e r n a t e  source of 
energy, but due t o  l imi ted  energy requirements, t h e  s u b s t i t u t i o n  of coal f o r  
na tu ra l  gas by these  indus t r i e s  w i l l  be s i g n i f i c a n t  l o c a l l y  only. 



TABLE 18 - NATURAL GAS AND COAL CONSUMED BY MAJOR INDUSTRY GROUPS I N  1971" 

Industry group 

Natural gas used Coal used 
i n  terms of f o r  

coa l equ iva l en t  h e a t a n d p o w e r  
(mil l ion tons)  

Chemical and a l l i e d  products 

Petroleum and coal  products 

Primary metals 

Stone, c lay ,  and g l a s s  products 

Paper and a l l i e d  products 

Food and kindred products 

Fabricated metals products 

Machinery except e l e c t r i c  

Transportation equipment 
- 

a ~ o u r c e  of da ta :  U.S. Department of Commerce, 1973. 

The amounts of na tu ra l  gas and fue l  o i l ,  i n  coal equivalent, which 
manufacturing p lan t s  used i n  1971 t o  produce heat  and power a r e  l i s t e d  i n  t ab l e  
19. In order of consumption the  s t a t e s  i n  which manufacturing p l an t s  used 
large  quan t i t i e s  of natura l  gas and fue l  o i l  f o r  t he  production of heat  and 
power included: Texas, Louisiana, Pennsylvania, Cal i fornia ,  Ohio, I l l i n o i s ,  
Indiana, New Jersey,  and Michigan. I f  the  na tu ra l  gas shortage and high p r i c e  
of f ue l  o i l  o r  governmental regula t ions  make manufacturing p l an t s  switch t o  
coal ,  a large  pa r t  of the  new indus t r i a l  coal market is  l i k e l y  t o  be located 
i n  these s t a t e s .  The s i z e  of market t h a t  w i l l  develop due t o  switching from 
na tura l  gas t o  coal i n  each individual  s t a t e  w i l l  depend upon many fac to rs  
including p r i c e  and a v a i l a b i l i t y  of natura l  gas and fue l  o i l ,  economics of 
purchased e l e c t r i c  power, competitive posi t ion of coal ,  f edera l  and/or s t a t e  
po l i c i e s  regula t ing use of na tu ra l  gas and fue l  o i l  by t he  i ndus t r i a l  p lan t s ,  
and emission regula t ions .  

In addi t ion t o  subs t i tu t ions  of coal f o r  na tu ra l  gas and fue l  o i l  
the  t o t a l  energy used i n  t h e  i ndus t r i a l  sec to r  i s  projected t o  increase.  The 
increased energy needs of t he  i ndus t r i a l  sec to r  w i l l  a l so  have a pos i t ive  
e f f ec t  on t he  use of coal .  The U.S. Bureau of Mines (Dupree and Corsentino, 
1975) est imates t h a t  the  ne t  energy used by the  i ndus t r i a l  sec to r  from 1974 
t o  2000 w i l l  increase a t  an average annual r a t e  of 2.3 percent .  A t  t h i s  
growth r a t e  it is estimated t h a t  i n  1985 t h e  t o t a l  energy used by the  i ndus t r i a l  
sec to r  (excluding nonfuel uses) may amoullt t o  24,170 t r i l l i o n  Btu-4,123 
t r i l l i o n  Btu more than t he  amount used i n  1974. Of the  addi t ional  4,123 
t r i l l i o n  Btu needed, it is  estimated 3,921 t r i l l i o n  Btu i n  1985 w i l l  be  ob- 
ta ined from purchased e l e c t r i c  power and the  rest-1,202 t r i l l i o n  Btu-from 
fue l  o i l  and coal .  



TABLE 19 - FUEL OIL AND NATURAL GAS USED FOR HEAT AND POWER BY MANUFACTURING PLANTS IN 1971 

Fuels used for heat and power Fuels used for heat and power 
b Potential new markets for coal at 

Distillate Residual Natural gas  ist till ate^ ~esidual~ Natural gas various replacement levelsC 
State (1000 bbl) (1000 bbl) (billion cu ft) (1000 tons of coal equivalent) Total 10% 25% 50% 

Maine 
New Hampshire 
Vermont 
Massachusetts 
Rhode Island 

Connecticut 
New York 
New Jersey 
Pennsylvania 
Ohio 

Indiana 
Illinois 
Michigan 
Wisconsin 
Minnesota 

Iowa 
Missouri 
North Dakota 
South Dakota 
Nebraska 

Kansas 
Delaware 
Maryland 
Virginia 
West Virginia 

North Carolina 
South Carolina 
Georgia 
F lorida 
Kentucky 

Tennessee 
Alabama 
Mississippi 
Arkansas 
Louisiana 



The t h i r d  l a r g e s t  market p ro jec t ed  
f o r  U.S. coa l  i s  coking coa l .  The Federal  
Energy Administrat ion (1977) es t imates  t h a t  
coking coal  demand i n  t h e  United S t a t e s  w i l l  
i nc rease  t o  100 m i l l i o n  tons  i n  1985. This  
f i g u r e  is about 17 m i l l i o n  tons  more than 
t h e  amount used i n  1975. 

a 

According t o  t h e  U.S. Bureau of 
Mines (Mutschler, 1975) t h e  United S t a t e s  
demand f o r  me ta l lu rg ica l  coa l  may amount t o  
109.4 m i l l i o n  tons  by 1985, i f  cu r ren t  
technology is used. With t h e  implementation 
of  more e f f i c i e n t  s t e e l  manufacturing 
technology, t h e  demand could be 82 m i l l i o n  
tons .  

m o o 9  . . . .  
4 C O M  
\ D m m  

'L 
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I n  another  s tudy made by t h e  U.S. 
Bureau of  Mines, t h e  coking coal  demand i n  
t h e  United S t a t e s  is  p ro jec t ed  t o  inc rease  
t o  93 m i l l i o n  tons  by 1980, t o  96 m i l l i o n  
tons  by 1985, and t o  100 m i l l i o n  tons  by 
1990 (U. S. Bureau of Mines, 1976). 

m  
N 
M 
m  

' I . ,  

d - m  

Bas ica l ly  a l l  t hese  f o r e c a s t s  
suggest  t h a t  i n  1985 t h e  coking coal  demand 
i n  t h e  United S t a t e s  w i l l  range between 96 
t o  110 m i l l i o n  tons .  The s i z e  o f  t h e  
coking coal  markets l i k e l y  t o  develop i n  
d i f f e r e n t  geographic reg ions  has  r e c e n t l y  
been published i n  a U.S. Bureau of  Mines Re- 
p o r t  (Larwood and Benson, 1976). It  i s  
est imated t h a t  i n  1985 t h e  110 m i l l i o n  tons 

r. 

of  t h e  coking coal  market w i l l  b e  geograph- 
i c a l l y  d i s t r i b u t e d  a s  fo l lows:  Pennsylvania,  
29.7 m i l l i o n  tons ;  Ohio, 17.2 m i l l i o n  tons ;  
Indiana,  17.4 m i l l i o n  tons ;  Alabama, 8 .5  
mi l l i on  tons ;  West V i rg in i a ,  6 .7  m i l l i o n  tons ;  
Michigan, 6.2 m i l l i o n  tons ;  New York, 5 .3  
m i l l i o n  tons ;  I l l i n o i s ,  3.8 m i l l i o n  tons ;  
Utah, 2 . 3  mil l ion  tons ;  Kentucky, 1 . 5  mi l l i on  
tons ;  Colorado, 1 .4  m i l l i o n  tons ;  Minnesota, 
1 .4  m i l l i o n  tons ;  and t h e  remaining 3 . 3  m i l -  
l i o n  tons  i n  o t h e r  s t a t e s  ( f i g .  18 ) .  



Fig .  18 - Pro jec ted  demand f o r  coking coa l  - 1985 ( t o t a l  demand - 
110 m i l l i o n  t o n s ) .  (Source o f  d a t a :  Larwood and Benson, 1976.)  

Synthetic Fuels 

In addi t ion  t o  conventional d i r e c t  u t i l i z a t i o n ,  coal  i s  a l s o  pro- 
jec ted  t o  be used f o r  t h e  production of syn the t i c  n a t u r a l  gas,  petroleum, 
solvent- ref ined products, and coal chemicals, among o the rs .  The Federal 
Energy Administration (1977) estimated t h a t  i n  1985 about 17 mi l l ion  tons of 
coal  w i l l  be used t o  produce syn the t i c  f u e l s .  The U.S. Bureau of Mines 
(Dupree and Corsentino, 1975) est imates t h a t  by 1985 26 mi l l ion  tons of coal 
w i l l  be needed t o  produce syn the t i c  f u e l s ,  and by t h e  year 2000 almost 390 
mil l ion  tons of coal  w i l l  be needed. 

The U.S. Bureau of Mines (1976a, 1976b) l is ts  33 coal conversion 
p ro jec t s  present ly  being considered i n  t h e  United S t a t e s .  O f  t h i s  number, 
22 a r e  planned i n  t h e  western states-6 i n  Wyoming, 5 i n  North Dakota, 
4 i n  Montana, 2 each i n  New Mexico and South Dakota, and 1 each i n  Colorado, 
Texas, and Utah; and 11 are  planned i n  t h e  eas tern  s t a tes -3  each i n  
Pennsylvania and Ohio, 2 each i n  Kentucky and I l l i n o i s ,  and 1 i n  West Virginia .  

Examination of t h e  projected increase  i n  demand f o r  coal  i n  the  
United S t a t e s  suggests t h a t  i n  t h e  near f u t u r e  a s u b s t a n t i a l  increase  i n  t h e  
use of coal  i s  l i k e l y  t o  occur i n  regions c lose  t o  t h e  I l l i n o i s  Basin. Since 
the  I l l i n o i s  Basin coals  a r e  high i n  s u l f u r ,  t h e  s i z e  of new market ava i l ab le  



t o  these  coals  i n  1985 w i l l  depend upon severa l  f a c t o r s ,  most important among 
them t h e  widespread use of scrubbers by t h e  e l e c t r i c  u t i l i t i e s  and l a rge  manu- 
fac tu r ing  p lan t s .  

Dickerman and Delleney (1976) have recen t ly  reviewed t h e  s t a t u s  of 
the  s i x  most widkly reported f l u e  gas desu l fu r iza t ion  processes. In  general ,  
the  study found t h a t  each process has demonstrated SO2 removal e f f i c i e n c i e s  
of an acceptable range, 90 percent or  g rea te r .  Each of t h e  f l u e  gas desu l fu r i -  
za t ion systems s tudied,  however, was found t o  have a unique design fea tu re  
which presented p o t e n t i a l  though not insurmountable problems of process acceptance 
by t h e  e l e c t r i c  u t i l i t y  industry.  The study concluded t h a t  unresolved process 
problems i n  combination with unfamiliar  equipment would delay t h e  acceptance of 
f l u e  gas desu l fu r iza t ion  technology. 

The scrubber technology is not ye t  widely used i n  t h e  United S ta tes  
e i t h e r  by the  e l e c t r i c  u t i l i t y  indust ry  o r  by major manufacturing p l a n t s .  Never- 
t h e l e s s ,  a number of u t i l i t y  companies seem t o  have concluded t h a t  t h e r e  i s  
meri t  i n  quickly i n s t a l l i n g  t h e  scrubbers and making them work. PEDCo Environ- 
mental S p e c i a l i s t s ,  Inc. ,  an Ohio-based consult ing f irm which monitors t h e  
development of f l u e  gas desu l fu r iza t ion  technology, r epor t s  t h a t  by January 1, 
1977, t h e r e  w i l l  be 30 f lue-gas desul fur iza t ion u n i t s  i n  operat ion,  31 u n i t s  
under construction,  and an addi t ional  63 u n i t s  i n  t h e  planning s tage  (PEDCo 
Environmental S p e c i a l i s t s ,  Inc . ,  1977). The t o t a l  capacity f o r  which i n s t a l -  
l a t i o n  of f lue-gas desu l fu r iza t ion  systems have been announced o r  a r e  being 
se r ious ly  considered was reported t o  be 49,184 Mw. 

Ponder and coworkers (1976) p ro jec t  t h a t  by 1980 approximately 
33,580 Mw capacity w i l l  be i n s t a l l e d  with f lue-gas desu l fu r iza t ion  technology 
a s  compared t o  6,476 Mw capacity estimated t o  be operat ing i n  1976. Support 
f o r  t h e  increase  i n  t h e  use of scrubber technology by e l e c t r i c  u t i l i t i e s  comes 
from severa l  o ther  sources; these  include B a r r o n s  B u s i n e s s  and Financial 
Weekly (Loehwing, J u l y  1975), which reported t h a t  po l lu t ion  control  f o r  

u t i l i t i e s ?  i s  becoming p r o f i t a b l e  and t h a t ,  desp i t e  s t rong object ions by some 
u t i l i t y  spokesmen, spending on wet scrubbers i s  a p t  t o  grow a t  an annual r a t e  
of  a s  much a s  35 percent .  A New York market research f irm est imates t h a t  s tack 
gas scrubbing w i l l  grow from a $19 mil l ion  indust ry  i n  1974 t o  a $243 mi l l ion  
indust ry  i n  1983 (Frost and Sul l ivan,  1974). A $60 mil l ion  investment, t h e  
l a r g e s t  investment of t h i s  kind, has been made by Dravo Corporation i n t o  a 
f a c i l i t y  t h a t  produces a spec ia l  type of lime f o r  use i n  scrubbing s u l f u r  d i -  
oxide from s tack gases. The company has already signed a long-term supply 
contrac t  with t h r e e  u t i l i t i e s ,  including Columbus and Southern Ohio E l e c t r i c  
Company; Allegheny Power Systems, Incorporated; and Central Area Power Co- 
ordinat ing Group (Mining Congress Journal ,  1976). These repor t s  suggest t h e  
emergence of scrubber technology and, much before 1985, t h e  widespread appl i -  
ca t ion  of flue-gas desu l fu r iza t ion  systems i n  the  United S ta tes .  The use of 
f lue-gas desu l fu r iza t ion  technology by u t i l i t i e s  w i l l  probably help  the  I l l i n o i s  
Basin coals  t o  gain new markets. The s i z e  of these  markets, however, w i l l  depend 
l a r g e l y  upon t h e  a v a i l a b i l i t y  and cos t  of compliance coal  (coals  t h a t  can meet 
1.2 pounds per  mi l l ion  Btu emission s tandards) .  



The U.S. Bureau of Mines l i s t s  93 b i l l i o n  tons coal reserves base 
i n  the  western s t a t e s  (Wyoming, Montana, Colorado, New Mexico, Utah, and 
Arizona), a s  demonstrated coal reserve  base ( table  20). Much of t h i s  coal 
is  low enough i n  s u l f u r  t h a t  new scrubber technology should not be necessary 
f o r  d i r e c t  u t i l i z a t i o n  of these  coals  under new source performance standards 
of 1 .2  pounds per mi l l ion  Btu. Examination of these  da ta  shows t h a t ,  of 
the  t o t a l  93 b i l l i o n  tons ,  about 60 b i l l i o n  tons a r e  too  deep t o  be surface  
mined. Since coal  mined by underground methods, e spec ia l ly  i n  western s t a t e s ,  
is about two t o  th ree  times more expensive than surface-mined coa l ,  t h i s  
suggests the re  a r e  only 33 b i l l i o n  tons of coal  reserve base t h a t  can be 
developed t o  produce coal a t  r e l a t i v e l y  low cos t .  A f u r t h e r  examination of 
surface  minable reserve  base da ta  shows t h a t  out of the  t o t a l  33 b i l l i o n  tons ,  
almost 90 percent o r  29.5 b i l l i o n  tons l i e s  i n  Montana. 

In  t ab les  21, 22, 24, and 25, t h e  estimated delivered cos t  of Montana 
coals  i n  various regions i s  compared with estimated delivered cost  of coals  
from o ther  major coal-producing s t a t e s .  The da ta  show t h a t  i n  midwestern, 
southern, and southeastern s t a t e s ,  t h e  delivered cos t  of Montana coals  ranks 
among the  highest  and i n  most cases the  margin i s  l a rge  enough t o  j u s t i f y  t h e  
use of high-sulfur  coals  with scrubber over Montana low-sulfur coals .  In  
o ther  words, only about 3.5 b i l l i o n  tons of demonstrated compliance coal r e -  
serves base from the  o ther  western s t a t e s  can be developed t o  supply such coal 
a t  r e l a t i v e l y  low cos t s .  In  l i g h t  of projected increased needs f o r  compliance 
coal ,  the  u t i l i t i e s  i n  southern, southeastern,  and midwestern s t a t e s  a r e  l i k e l y  
t o  f i n d  it d i f f i c u l t  t o  ge t  low-priced low-sulfur coals  from the  western s t a t e s  
and thus may f ind  the  use of I l l i n o i s  Basin coals  with scrubber economical, 

In  addi t ion  t o  l imi ted  a v a i l a b i l i t y  of a demonstrated coal  reserve  
base t h a t  could be developed a t  a low cos t ,  o ther  f a c t o r s  may s u b s t a n t i a l l y  
increase  t h e  p r i c e  of western coals  i n  the  near fu tu re .  The severance t a x  in -  
creases which western s t a t e s  have recen t ly  enforced i s  one reason. Increasing 
aux i l i a ry  construction cos t s ,  growing demand f o r  western coals  within western 
s t a t e s ,  surface-mined coal reclamation requirements, proposed l ega l  r e s t r i c t i o n s  

TABLE 20 - ESTIMATED COAL RESERVES AVAILABLE I N  THE WESTERN STATES 
THAT COULD MEET 1 . 2  L B / M I L L I O N  BTU EMISSION STANDARDS 

Demonstrated compliance c o a l  r e s e r v e s  base  

M i l l i o n  t o n s  Pe rcen t  d i s t r i b u t i o n  

Sur f  a c e  Deep Sur face  Deep 
minable minable T o t a l  minable minable To ta l  

Montana 29,520.23 40,798.86 70,319.09 89.5 68.3 75.9 

Wyoming 2,763.80 13,415.51 16,179.31 8 . 4  22.5 17.5 

Colorado 445.00 3,220.00 3,665.00 1 . 3  5 .4  3 . 9  

Utah 10.00 772.24 782.24 0 .0  1 . 3  0.8 

New Mexico 250.00 1,508.90 1,758.90 0.8 2 .5  1 . 9  

Arizona - - - - - - 

Tota l  32,989.03 59,715.51 92,704.54 100.0 100.0 100.0  

a ~ o u r c e  of d a t a :  Nat ional  Coal Model, Fede ra l  Energy Admin i s t r a t ion ,  Appendix 
C, 1976. 



TABLE 21 - ESTIMATED COST OF COAL DELIVERED BY RAIL 
TO UTILITY PLANTS I N  THE MAIN  REGION^ 

Estimated Cost of Coal Del ivered by R a i l ,  $ p e r  m i l l i o n  Btu 

Shipping Chicago Greenbay Ind ianapo l i s  Kansas C i t y  Madison S t .  Louis 
r eg ions  I L  W I  I N  MO IN MO 

Western Kentucky 
Btu = 11,00O/lb - 
FOB = $ 1 6 / t o n ( ~ ) ~  
FOB = $20 / t0n(U)~  
a t  Rockport 

I l l i n o i s  
Btu = lO,8OO/lb 
FOB = $ 1 7 / t o n ( ~ )  
FOB = $20/ton(U) 
a t  M t .  Vernon 

Indiana 
Btu = 10,90O/lb 
FOB = $17/ton(S) 
FOB = $20/ton(U) 
a t  Vincennes 

Wyoming 
Btu = 9,00O/lb 
FOB = '$IO/ ton(S)  
FOB = $20/ton(U) 
a t  Casper 

Montana 
Btu = 8,00O/lb 
FOB = $9/ton(S) 
FOB = $20/ton(U) 
a t  B i  11 ings  

Colorado 
Btu = 11,50O/lb 
FOB = $15/ton(S) 
FOB = $29/ton(U) 
a t  Grand Junc t ion  

New Mexico $$ 

Btu = 11,50O/lb 
FOB = $15/ton(S) 
FOB = $30/ton(U) 
a t  Black Mesa (AZ)  

acornpiled by Mineral Economics Group, I l l i n o i s  S t a t e  Geological  Survey. 
b~ = s u r f a c e .  
CU = underground. 



TABLE 22 - ESTIMATED COST OF COAL DELIVERED BY RAIL 
TO UTILITY PLANTS IN THE ECAR  REGION^ 

Estimated Cost of Coal Delivered by Ra i l ,  $ p e r  m i l l i o n  Btu 

Shipping Cinc inna t i  Cleveland Indianapol is  Madison Det ro i t  
r eg ions  OH OH IN I N  MI 

I l l i n o i s  
Btu = 10,80O/lb 
FOB = $ 1 7 / t o n ( ~ ) ~  1 .01 1.06 
FOB = $ 2 0 / t o n ( ~ ) ~  1.15 1.20 
a t  M t  . Vernon 

Indiana 
Btu = 10,90O/lb 
FOB = $ 1 7 / t o n ( ~ )  1.00 1 .02 
FOB = $20/ton(U) 1.14 1.16 
a t  Vincennes 

Western Kentucky 
Btu = 11,00O/lb 
FOB = $16/ton(S) 
FOB = $20/ton(U) 
a t  Rockport 

Ohio 
Btu = 11,00O/lb 
FOB = $18/ton(S) 
FOB = $25/ton(U) 
a t  U r i c h s v i l l e  

West Vi rg in ia  
Btu = 12,00O/lb 
FOB =  ton(^) 
FOB = $3O/ton(U) 
a t  Wierton 

Eastern  Kentucky 
Btu = 12,00O/lb 
FOB = $20/ton(S) 
FOB = $25/ton(U) 
a t  Hazard 

Wyoming 
Btu = 9,00O/lb 
FOB = $10/ton(S) 
FOB = $ 2 0 / t o n ( ~ )  
a t  Casper 

Montana 
Btu = 8,00O/lb 
FOB = $9/ton(S) 
FOB = $20/ton(U) 
a t  B i l l i n g s  

Coloradp 
Btu = 11,50O/lb 
FOB =  ton(^) 
FOB = $29/ton(U) 
a t  Grand Junc t ion  

acornpiled by Mineral Economics Group, I l l i n o i s  S t a t e  Geological Survey. 
b~ = sur face .  
CU = underground. 



l imi t ing  mining of se lec ted  por t ions  of coal  reserves ,  increased cos t  of t r ans -  
por ta t ion ,  e t c . ,  a r e  o ther  reasons why the  u t i l i t i e s  may have t o  pay higher 
p r i ces  f o r  western low-sulfur coals .  Available s t a t i s t i c a l  and other  da ta  
suggest t h a t  t h e  present  l imi ted  demand f o r  I l l i n o i s  Basin coals  i s  l i k e l y  t o  
increase  s u b s t a n t i a l l y  much before 1985. Several market p o t e n t i a l s  foreseen 
a s  ava i l ab le  f o r  coals  from t h e  I l l i n o i s  Basin i n  1985 a r e  described i n  the  
following sect ions .  

E l e c t r i c  u t i l i t i e s  w i l l  continue t o  be t h e  p r inc ipa l  market f o r  
I l l i n o i s  Basin coal .  The geographic regions where 1 l . l ino i s  Basin coal  w i l l  
most l i k e l y  be used i n  1985 and t h e  s i z e  of t h e  market t h a t  may be ava i l ab le  
i n  each region a r e  described below. 

MAIN Region (I l l inois, parts of Missouri and 

In  1975, u t i l i t i e s  i n  the  MAIN region received 53.7 mi l l ion  tons of 
coal ;  of t h i s  amount, about 76 percent o r  40 mi l l ion  tons came from mines i n  
the  I l l i n o i s  Basin. To meet t h e  Clean A i r  Act requirements, about 14 mi l l ion  
tons of low-sulfur coal  were shipped from mines i n  t h e  western s t a t e s .  

The National E l e c t r i c  R e l i a b i l i t y  Council (1976) p ro jec t s  t h a t  by 
1985 t h e  u t i l i t y  coal  demand i n  t h e  MAIN region w i l l  increase t o  78.7 mi l l ion  
tons .  A s  mentioned e a r l i e r  ample reserves  i n  the  I l l i n o i s  Basin can be de- 
veloped t o  meet t h i s  increase  i n  demand. However, examination of t a b l e  21, 
which gives estimated delivered cos t  of coals  t o  u t i l i t i e s  i n  t h e  MAIN region,  
shows t h a t  I l l i n o i s  Basin coals ,  which have t r a d i t i o n a l l y  supplied most of the  
coal  used by t h e  u t i l i t i e s  i n  t h e  MAIN region, may face  severe competition from 
t h e  western coals ,  e spec ia l ly  surface-mined coals  from Colorado, Wyoming, and 
New Mexico. This f a c t o r ,  i n  combination with t h e  low-sulfur content of western 
coa l s ,  w i l l  continue t o  favor t h e  use of some western coals  i n  t h i s  region. 
The National E l e c t r i c  R e l i a b i l i t y  Council (1976) est imates t h a t ,  i n  1985, 23.7 
mi l l ion  tons of western coal  w i l l  be used i n  t h e  MAIN region-almost twice the  
amount used i n  1975. Assuming t h a t  t h e  remaining amount i s  supplied by mines 
i n  the  I l l i n o i s  Basin, t h i s  should r e s u l t  i n  55 mi l l ion  tons of p o t e n t i a l  
market f o r  I l l i n o i s  Basin coals  i n  t h e  MAIN region-about 15 mi l l ion  tons 
more than t h e  amount received i n  1975 from t h e  I l l i n o i s  Basin. 

ECAR Region (Indiana, ichigan, Ohio, Kentucky, est Virginia, and parts of ennsylvania and Virginia) 

In 1975, u t i l i t i e s  i n  t h e  ECAR region received 137.1 mi l l ion  tons of 
coal .  I t  i s  estimated t h a t  about 35 percent of t h e  t o t a l  coal  used i n  t h i s  
region came from mines i n  t h e  I l l i n o i s  Basin and 65 percent from t h e  Appalachian 
Region and western s t a t e s .  

The National E l e c t r i c  R e l i a b i l i t y  Council (1976) p ro jec t s  t h a t  i n  
1985 210 mil l ion  tons of coal  w i l l  be used i n  t h e  ECAR region-73 mil l ion  tons 
more than t h e  amount used i n  1975. Of t h i s  210 mil l ion  tons ,  18 mi l l ion  tons 
a r e  estimated t o  come from western s t a t e s .  This leaves 192 mil l ion  tons of 
p o t e n t i a l  market ava i l ab le  t o  be shared by coals  from the  I l l i n o i s  Basin and 
from the  Appalachian Region. Since I l l i n o i s  Basin coals  a r e  competitive with 



coals  from Appalachian regions ( t ab le  2 2 ) ,  espec ia l ly  i n  some p a r t s  of Indiana, 
Ohio, and Kentucky, a t  l e a s t  30 percent of t h e  t o t a l  coal  used i n  t h e  ECAR 
region i n  1985 w i l l  be shipped from mines i n  t h e  I l l i n o i s  Basin. In  o ther  
words, t h e  p o t e n t i a l  market ava i l ab le  t o  t h e  I l l i n o i s  Basin coals  i n  t h e  ECAR 
region i n  1985 should range between 60 t o  65 mi l l ion  tons .  

ARCA Region (Iowa; orth Dakota; parts of South Dakota, 

In 1975, u t i l i t y  coal shipments from t h e  I l l i n o i s  Basin t o  the  MARCA 
region t o t a l e d  about 7 mi l l ion  tons .  Due t o  the  competition from western 
s t a t e s ,  a s  mentioned e a r l i e r ,  the  use of I l l i n o i s  Basin coal  i n  the  MARCA region,  
e spec ia l ly  i n  Minnesota and Iowa, has considerably declined. This t rend i s  
l i k e l y  t o  continue i n  t h e  near f u t u r e  even i f  the  f l u e  gas desu l fu r iza t ion  
technology i s  commercially proven and demonstrated. 

The demand f o r  coal i n  the  MARCA region,  according t o  t h e  National 
E l e c t r i c  R e l i a b i l i t y  Council (1976), i s  projec ted  t o  increase  from 21.9 mi l l ion  
tons i n  1975 t o  63 mi l l ion  tons i n  1985. Of t h e  t o t a l  63 mi l l ion  tons ,  56 
mi l l ion  tons a r e  projec ted  t o  come from the  western s t a t e s  including North 
Dakota, Montana, Wyoming, Colorado, New Mexico, and Utah. The remaining seven 
mil l ion  tons a r e  projec ted  t o  be supplied by mines i n  t h e  eas tern  s t a t e s .  In  
l i g h t  of t h e  competition I l l i n o i s  Basin coals  face  from western coals  e spec ia l ly  
i n  t h i s  region,  we est imate t h a t  t h e  market ava i l ab le  t o  I l l i n o i s  Basin coals  
i n  MARCA region i n  1985 is  not l i k e l y  t o  exceed 5 mi l l ion  tons.  

labarna; Florida; Georgia; Tennessee; orth and South Carolina; parts of 
Virginia, and Kentucky) 

In  1975, u t i l i t i e s  i n  t h e  SERC region used 97.7 mi l l ion  tons of coal ,  
and it  i s  estimated t h a t  of t h i s  amount 32 percent  o r  30 mi l l ion  tons came 
from mines i n  t h e  I l l i n o i s  Basin and t h e  r e s t ,  68 percent ,  from cen t ra land  southern 
Appalachian s t a t e s  (U.S. Bureau of Mines D i s t r i c t s  7, 8, and 13) .  A s  mentioned 
e a r l i e r ,  t h e  por t ion  of the  coal received from the  I l l i n o i s  Basin by the  
u t i l i t i e s  i n  t h e  SERC region i n  t h e  pas t  decade has increased,  whereas the  
por t ion  of t h e  t o t a l  market shared by t h e  cen t ra l  a-nd southern Appalachian 
regions has declined. We envision a subs tan t i a l  increase  i n  t h e  use of 
I l l i n o i s  Basin coals  i n  t h e  SERC region i n  t h e  near fu tu re .  

The demand f o r  coal i n  t h e  SERC region i s  projected t o  increase  from 
97.7 mi l l ion  tons i n  1975 t o  140 mil l ion  tons by 1985, according t o  the  National 
E l e c t r i c  R e l i a b i l i t y  Council (1976). A s  mentioned e a r l i e r ,  t h e  demand f o r  
u t i l i t y  coal i n  t h e  SERC region may amount t o  170 mil l ion  tons i f  20 percent of 
the  present ly  planned nuclear  capacity i s  converted t o  coal .  The National 
E l e c t r i c  R e l i a b i l i t y  Council (1976) a l s o  p ro jec t s  t h a t  about 9 mi l l ion  tons of 
t h e i r  required estimated t o t a l  of 140 mil l ion  tons w i l l  come from western 
s t a t e s  and t h e  r e s t ,  131 mi l l ion  tons ,  w i l l  come from eas te rn  s t a t e s  including 
t h e  I l l i n o i s  Basin. 

Because of the  c lose  proximity of t h e  c e n t r a l  and southern Appalachian 
s t a t e s  (U.S. Bureau of Mines D i s t r i c t s  7, 8 ,  and 13) ,  these  regions would be 
the  most economical source of coal  supply f o r  t h e  u t i l i t i e s  i n  t h e  SERC region. 



To determine t h e  extent  t o  which t h e  c e n t r a l  and southern Appalachian 
regions (U.S. Bureau of Mines D i s t r i c t s  7, 8 ,  and 13) can supply coal  f o r  u t i l i t y  
use i n  t h e  SERC region,  coal reserves  and production fo recas t s  were examined. 
The demonstrated coal  reserves base f o r  t h e  cen t ra l  and southern Appalachian 
regions has been estimated t o  be 27.7 b i l l i o n  tons (Federal Energy Administration, 
1976). Of t h i s  amount it is  estimated t h a t  about 15 b i l l i o n  tons o r  54 percent 
a r e  bes t  su i t ed  f o r  t h e  production of coking coal ( t ab le  23). This leaves 
12.7 b i l l i o n  tons ava i l ab le  f o r  e l e c t r i c  power generation and other uses.  Of 
t h e  t o t a l  12.7 b i l l i o n  tons  coal reserves  base, 5 b i l l i o n  tons a r e  found i n  t h i n  
coal  seams ( l e s s  than 42 inches th ick)  and thus cos t  s u b s t a n t i a l l y  more t o  mine 
than th ick  coal seams. In  o ther  words, of t h e  t o t a l  12.7 b i l l i o n  tons of non- 
coking coal reserves ava i l ab le ,  only 7.6 b i l l i o n  tons  can be considered minable 
during t h e  1975-1985 period. Assuming an 80 percent  recovery r a t e  f o r  surface  
mining and a 50 percent  recovery r a t e  f o r  underground mining, it is  estimated 
t h a t  no more than 5 b i l l i o n  tons  of coal a r e  recoverable. In  1975, the  c e n t r a l  
and southern Appalachian regions shipped a t o t a l  of 116.8 mi l l ion  tons of coal 
f o r  e l e c t r i c  u t i l i t i e s  and i n d u s t r i a l  p lan t  use. Relating t h i s  production l eve l  
t o  recoverable reserves shows t h a t  a t  t h e  current  production l e v e l  t h e  e s t i -  
mated reserve  base w i l l  l a s t  f o r  about 50 years.  In  o ther  words, t h e  a v a i l a b i l i t y  
of coal  reserves  l i m i t s  t o  some extent  t h e  production expansions t h a t  t h i s  
region can sus ta in .  

I The Federal Energy Administration (1976) p ro jec t s  t h a t  i n  1985 t h e  
coal production from c e n t r a l  and southern Appalachian regions w i l l  amount t o  
312 mil l ion  tons .  Of t h i s  amount, 210 mi l l ion  tons  i s  estimated t o  be of non- 
meta l lurgica l  grade. Considering t h a t  a t  present  about 11 percent  of t h e  t o t a l  
nonmetallurgical coal  produced from these  regions i s  sold  f o r  i n d u s t r i a l  use, 
we est imate t h e  t o t a l  coal ava i l ab le  f o r  e l e c t r i c  power generat ion i n  1985 
from t h e  c e n t r a l  and southern Appalachian Region ( D i s t r i c t s  7, 8, and 13) t o  
be about 185 mil l ion  tons .  

TABLE 23 - DISTRIBUTION OF COAL RESERVES I N  U.S.B.M. DISTRICTS 7,  8 ,  AND 1 3 ~  

1 M e t a l l u r g i c a l  
S t a t e  To ta l  I coa l  

V i r g i n i a  2,900.25 1,571.26 

Steam Coal 

West V i r g i n i a  (south)  14,408.16 8,643.53 

Kentucky ( e a s t )  7,900.21 4,498.19 

To ta l  Surface 

Tennessee 751.68 220.67 

Deep 

 hick^ I ~ h i n '  

Alabama 

To ta l  

Percent  d i s t r i b u t i o n  100.0 54.2 9 . 1  18.6 18 .1  45.8 

a ~ o u r c e  of  d a t a  : Federa l  Energy Adminis t ra t ion ,  1976. 
b ~ r e a t e r  than  42 i n .  t h i c k .  
CLess than  42 i n .  t h i c k .  



TABLE 24 - ESTIMATED COST OF COAL DELIVERED BY RAIL 
TO UTILITY PLANTS I N  THE SERC REGIONa 

Estimated Cost of Coal Delivered by R a i l ,  $ p e r  m i l l i o n  Btu 

Shipping At lan ta  BTrmingham Char les ton Columbia Tampa YazooCi ty  
reg ions  GA AL SC SC FL MS 

Western Kentucky 
Btu = 11,000/lb' 
FOB = $ 1 6 / t o n ( ~ ) ~  
FOB = $ 2 0 / t o n ( ~ ) ~  
a t  Rockport 

I l l i n o i s  
Btu = 10,80O/lb 
FOB = $17/ton(S) 
FOB = $20/ton(U) 
a t  M t .  Vernon 

Indiana 
Btu = 10,90O/lb 
FOB = $17/ton(S) 
FOB = $20/ton(U) 
a t  Vincennes 

Wyoming 
Btu = 9,00O/lb 
FOB = $10/ton(S) 
FOB = $20/ton(U) 
a t  Casper 

Montana 
Btu. = 8,00O/lb 
FOB = $g/ton(S) 
FOB = $20/ton(U) 
a t  B i  11 ings  

Colorado 
Btu = 11,50O/lb 
FOB = $15/ton(S) 
FOB = $29/ton(U) 
a t  Grand Junc t ion  

Ohio 
Btu = 11,00O/lb 
FOB = $18/ton(S) 
FOB = $25/ton(U) 
a t  U r i c h s v i l l e  

a 
Compiled by Mineral  Economics Group, I l l i n o i s  S t a t e  Geological  Survey. 

b~ = s u r f a c e .  
CU = underground. 



TABLE 25 - ESTIMATED COST OF COAL DELIVERED BY RAIL 
TO UTILITY PLANTS TN THE SPP AND ERCOT R E G I O N S ~  

Estimated Cost of Coal Delivered by Rai l ,  $ per  mi l l ion  Btu 

Shipping E l  Paso Fort  Worth Houston L i t t l e  Rock Muskogee Oklahoma City 
regions TX TX TX AR OK OK 

Western Kentucky 
Btu = 11,00O/lb 
FOB = $16/ton(S) b 

FOB = $ 2 0 / t o n ( ~ ) ~  
a t  Rockport 

I l l i n o i s  
Btu = 10,80O/lb 
FOB = $17/ton(S) 
FOB = $20/ton(U) 
a t  M t .  Vernon 

Indiana 
Btu = 10,90O/lb 
FOB = $17/ton(S) 
FOB = $20/ton(U) 
a t  Vincennes 

Wyoming 
Btu = 9,00O/lb 
FOB = $10/ton(S) 
FOB = $20/ton(U) 
a t  Casper 

Montana 
Btu = 8,00O/lb 
FOB = $9/ton(S) 
FOB = $20/ton(U) 
a t  Bi l l ings  

Colorado 
Btu = 11,50O/lb 
FOB = $15/ton(S) 
FOB = $29/ton(U) 
a t  Grand Junct ion 

New Mexico 
Btu = ll,5OO/lb 
FOB = $15/ton(S) 
FOB = $3O/ton(U) 
a t  Black Mesa (AZ) 

acornpiled by Mineral Economics Group, I l l i n o i s  S t a t e  Geological Survey. 
b~ = sur face .  
C~ = underground. 



About 60 percent of t h e  t o t a l  u t i l i t y  coal produced i n  D i s t r i c t s  7, 
8,  and 13 is  cur ren t ly  shipped t o  t h e  SERC region, and t h i s  amount has been 
declining.  Assuming t h a t  i n  1985 a t  l e a s t  50 percent of t h e  t o t a l  u t i l i t y  
coal produced from mines i n  these  d i s t r i c t s  i s  shipped t o  the  SERC region,  
the  t o t a l  coal avai lable  t o  t h e  u t i l i t i e s  i n  SERC region i n  1985 from t h e  
Appalachian Region w i l l  amount t o  about 93 mi l l ion  tons ,  leaving 38 mi l l ion  
tons i n  shor t  supply. 

A recent  survey conducted by t h e  ICF Inc. (1976) repor t s  t h a t  an 
addi t ional  98 mi l l ion  tons of new capacity i s  planned t o  be added i n  t h e  c e n t r a l  
and southern Appalachian regions. Of t h e  98 mi l l ion  tons of new capacity 
planned, 52.5 mi l l ion  tons a r e  expected t o  produce coal f o r  meta l lurgica l  use 
and 45.5 mi l l ion  tons f o r  e l e c t r i c  power generation and other  uses.  Present 
mine capacity is  123 mil l ion  tons.  I f  we assume a deplet ion r a t e  of 3 percent 
per year,  between 1976 and 1985 about 30 mil l ion tons  w i l l  be l o s t  due t o  mine 
deplet ion.  Thus the  t o t a l  n e t  mining capacity ava i l ab le  i n  the  c e n t r a l  and 
southern Appalachian regions ( D i s t r i c t s  7, 8,  and 13) i n  1985 w i l l  be about 
191 mil l ion  tons ,  and, even a t  a 95 percent capacity u t i l i z a t i o n  r a t e ,  t h e  
t o t a l  coal  supply ava i l ab le ,  including meta l lurgica l  coal ,  from these  regions 
w i l l  be only 58 mi l l ion  tons more than t h e  amount produced i n  1975. 

An examination of fu tu re  coal  supply s i t u a t i o n  f o r  t h e  c e n t r a l  and 
southern Appalachian regions shows t h a t  i n  s p i t e  of the  capacity expansion 
planned, the  amount of coal avai lable  i n  1985 is  not l i k e l y  t o  be s u f f i c i e n t  
t o  meet t h e  needs of the  u t i l i t i e s  i n  SERC; the re fo re  t h e  u t i l i t i e s  i n  t h e  
SERC region w i l l  have t o  depend on t h e  I l l i n o i s  Basin, t h e  northern Appalachian 
region,  t h e  western s t a t e s ,  o r  foreign countr ies  t o  supply coal f o r  t h e i r  needs. 
In t a b l e  24, estimated delivered p r ices  f o r  I l l i n o i s  Basin coals  a r e  compared 
with estimated del ivered p r i c e s  of western coals .  The da ta  i n  t a b l e  25 show 
t h a t  even a t  a 30 cents  per  mi l l ion  Btu desu l fu r iza t ion  c o s t ,  t h e  u t i l i t i e s  
i n  various p a r t s  of t h e  SERC region may f ind  t h e  use of high-sulfur  I l l i n o i s  
Basin coals  with scrubbers t o  be cheaper than burning low-sulfur western coals .  

In  l i g h t  of t h e  projec ted  s h o r t f a l l  i n  coal supply from t h e  c e n t r a l  
and southern Appalachian regions ( D i s t r i c t s  7, 8 ,  and 13) and the  high delivered 
cos t  of both northern Appalachian and western coals ,  we est imate t h a t  t h e  po- 
t e n t i a l  market avai lable  t o  t h e  I l l i n o i s  Basin coals  i n  1985 w i l l  range between 
45 and 70 mi l l ion  tons.  

ERCOT Region (Texas) 

A t  present ,  u t i l i t i e s  i n  t h e  ERCOT region do not  use any coal  from 
the  I l l i n o i s  Basin. However, t h e  region does o f f e r  g rea t  market p o t e n t i a l s  f o r  
the  fu tu re .  By 1985 u t i l i t y  coal needs i n  t h e  ERCOT region a r e  projec ted  t o  
increase  t o  82.5 mi l l ion  tons. Of t h i s  amount, t h e  National E l e c t r i c  R e l i a b i l i t y  
Council (1976) est imates t h a t  15.3 mi l l ion  tons w i l l  come from western s t a t e s  
including Montana, Wyoming, Utah, Colorado, and New Mexico; and t h e  remaining 
67.2 mi l l ion  tons w i l l  come from eas tern  s t a t e s  including Texas. The Texas 
l i g n i t e ,  being t h e  most economical source of coal  supply, i s  expected t o  pro- 
vide a l a rge  por t ion  of the  remaining 67.2 mi l l ion  tons which u t i l i t i e s  w i l l  
need i n  1985 i n  t h e  ERCOT region. 



To est imate the  amount of coal  which u t i l i t i e s  w i l l  be ab le  t o  obta in  
from mines i n  Texas, the  l i g n i t e  development po ten t i a l  was examined. Texas 
l i g n i t e  resources,  a t  a depth of l e s s  than 200 f e e t ,  a r e  estimated a t  10.4 
b i l l i o n  tons ,  Of t h i s ,  3 . 2  b i l l i o n  tons have been c l a s s i f i e d  a s  demonstrated 
reserves base. Even i f  we assume t h a t  80 percent of t h e  t o t a l  demonstrated 
coal  reserves base can a c t u a l l y  be recovered, the  t o t a l  ava i l ab le  recoverable 
reserves amount t o  about 216 times t h e  present  production l eve l  but  a r e  only 
about 36 times the  mine production needed i n  1985 t o  meet t h e  estimated 
e l e c t r i c  u t i l i t i e s  demand. Thus t h e  a v a i l a b i l i t y  of minable reserves may be 
a cons t ra in t  t o  t h e  magnitude of coal production expansion t h i s  area  can sus ta in .  

According t o  the  Federal Energy Administration (1976), t h e  production 
of Texas l i g n i t e  may increase  t o  25 mi l l ion  tons by 1985-more than double the  
amount produced i n  1975. A study made by the  ICF  Inc. (1976) r e l a t i n g  new 
mines planned o r  under construction i n  t h e  United S ta tes  shows t h a t  between 
1976 and 1985, the  indust ry  plans t o  const ruct  an addi t ional  19.7 mi l l ion  tons 
of new capacity i n  Texas. This w i l l  increase the  e x i s t i n g  capacity of 12 
mi l l ion  tons per year t o  over 30 mil l ion tons .  Since l i g n i t e  i n  Texas has s ig -  
n i f i c a n t l y  lower heating value than does bituminous coal ,  t h e  30 mi l l ion  tons 
of l i g n i t e  on a Btu b a s i s  w i l l  be equivalent t o  only about 20 mil l ion  tons of 
bituminous coal .  I f  no addi t ional  l i g n i t e  supply i s  ava i l ab le  from mines i n  
Texas by 1985, the  u t i l i t i e s  i n  t h e  ERCOT region,  t o  meet t h e i r  needs, w i l l  
have t o  obtain t h e  remaining 47 mi l l ion  tons of coal from mines i n  t h e  western 
s t a t e s ,  t h e  I l l i n o i s  Basin, o r  even the  Appalachian Region. Since a g rea te r  
need f o r  Appalachian coals  i s  projected f o r  coke manufacture a n d i n d u s t r i a l  use,  
we envision t h a t  very l imi ted  amounts of coal may be ava i l ab le  from t h e  
Appalachian Region f o r  u t i l i t y  use i n  t h e  ERCOT region. This leaves coals  from 
t h e  I l l i n o i s  Basin and western s t a t e s  a s  po ten t i a l  sources of coal  supply. In 
t a b l e  25 estimated delivered p r i c e s  of I l l i n o i s  Basin coals  i n  the  ERCOT region 
a r e  compared with estimated delivered p r i c e s  f o r  western coals .  The examination 
of da ta  i n  t a b l e  23 shows t h a t  coals  from the  I l l i n o i s  Basin a r e  competitive 
with western coals ,  provided t h a t  i n  order t o  meet new standards f o r  source 
performance, t h e  u t i l i t i e s  i n s t a l l  scrubbers. The coals  from t h e  I l l i n o i s  Basin, 
however, w i l l  not be competitive with western coals-if  t h e  u t i l i t i e s  can obtain 
low-sulfur coal  a t  a low cos t  and a r e  ab le  t o  burn it without scrubbers. In  
view of l imi ted  a v a i l a b i l i t y  of low-sulfur surface-minable coal  reserves  
espec ia l ly  i n  areas  which can supply coal a t  r e l a t i v e l y  low cos t  t o  t h e  u t i l i t i e s  
i n  t h e  ERCOT region and i n  view of t h e  problems t h e  coal  indust ry  i s  already 
facing i n  t h e  development and t r anspor ta t ion  of western coals ,  t h e  u t i l i t i e s  
i n  t h e  ERCOT region a s  elsewhere w i l l  probably have d i f f i c u l t y  obtaining l a rge  
q u a n t i t i e s  of low-priced low-sulfur coal from t h e  West. These problems make 
the  use of I l l i n o i s  Basin coals  with scrubbers economically preferable  t o  
western coa l s  i n  t h e  ERCOT region. Because of the  severe competition I l l i n o i s  
Basin coals  face  from wes ern  coal  and Texas l i g n i t e ,  shipments from t h e  mines 
i n  t h e  I l l i n o i s  Basin t o  t h e  u t i l i t i e s  i n  t h e  ERCOT region i n  1985 a r e  not  
l i k e l y  t o  exceed 10 mi l l ion  tons.  

The SPP region o f f e r s  great  p o t e n t i a l  f o r  use of I l l i n o i s  Basin 
coals ,  even though i n  1975 only about a mi l l ion  tons  of coal  were shipped t o  
u t i l i t i e s  i n  t h e  region.  



The National E l e c t r i c  R e l i a b i l i t y  Council (1976) est imates t h a t  i n  
1985,85.5 mi l l ion  tons of coal w i l l  be used i n  t h e  SPP region. Of t h i s  amount 
64.7 mi l l ion  tons  w i l l  be supplied from mines i n  western s t a t e s  including 
Montana, Wyoming, New Mexico, Colorado, and Utah. The remaining 20.8 mi l l ion  
tons w i l l  come from eas tern  s t a t e s  including Kansas, Missouri, Oklahoma, and 
Arkansas. Primari ly because of proximity, coal  from Kansas, Oklahoma, and 
Arkansas w i l l  be favored over coals  from other  areas .  

Although t h e  U.S. Bureau of Mines (1976) repor t s  subs tan t i a l  quanti-  
t i e s  of demonstrated coal  reserves  base f o r  Kansas, Oklahoma, and Arkansas, only 
small proport ions of t h e  t o t a l  can be economically mined due t o  r e l a t i v e l y  
poor mining condit ions.  Primari ly because of t h i s  f a c t o r ,  the  quant i ty  of coal  
which Kansas, Oklahoma, and Arkansas can supply f o r  use by u t i l i t i e s  i s  l imi ted .  
Data from t h e  National Coal Association (1976) and ICF Inc. (1976) on new coal  
mine capacity show t h a t  i n  s p i t e  of t h e  projec ted  increased demand f o r  coal ,  
only 2.25 mi l l ion  tons of addi t ional  new mine capacity i s  planned t o  be added 
before 1985 i n  these  s t a t e s .  This i n  tu rn  suggests t h a t  even i f  a l l  t h e  
addi t ional  coal  produced from mines i n  these  s t a t e s  p lus  t h e  coal  present ly  
being shipped t o  t h e  u t i l i t i e s  i n  adjoining regions becomes ava i l ab le  t o  t h e  
u t i l i t i e s  i n  t h e  SPP region, t h e  u t i l i t i e s  w i l l  s t i l l  need 10 t o  15 mi l l ion  
tons of add i t iona l  coal t o  meet t h e i r  needs. Data i n  t a b l e  25 show t h a t  I l l i n o i s  
Basin coals  a r e  competitive with western coals  i n  t h e  SPP region. The l imi ted  
a v a i l a b i l i t y  of low-priced, low-sulfur western coals  may c r e a t e  a need f o r  
I l l i n o i s  Basin coa l s  i n  t h i s  region. By 1985 t h e  s i z e  of market ava i l ab le  t o  
I l l i n o i s  Basin coals  i n  t h e  SPP region i s  estimated t o  range from 10 t o  15 
mi l l ion  tons .  

Projected Total Utility Coal Demand 

From t h i s  ana lys i s  of u t i l i t y  coal supply and demand projec t ions ,  
the  po ten t i a l  u t i l i t y  coal market ava i l ab le  t o  the  I l l i n o i s  Basin coa l s  i n  1985 
is  estimated t o  be a t  l e a s t  185 mil l ion  tons ( t ab le  26). I l l i n o i s  Basin coals  
a r e  projected t o  be used f o r  e l e c t r i c  power generation i n  1985 i n  t h e  following 
regions:  ECAR (60 mi l l ion  tons ) ,  MAIN (55 mi l l ion  tons ) ,  SERC (45 mi l l ion  tons ) ,  
ERCOT (10 mi l l ion  tons ) ,  SPP (10 mi l l ion  t o n s ) ,  and MARCA (5 mi l l ion  tons ) .  
The l a r g e s t  n e t  increase ( t ab le  27) i s  projected t o  occur i n  t h e  M A I N  and SERC 
regions,  whereas i n  t h e  MARCA region t h e  use of I l l i n o i s  Basin coals  i s  pro- 
jected t o  decl ine .  

The demand f o r  coal  w i l l  be s u b s t a n t i a l l y  higher than these  est imates 
if nuclear power capacity a s  projected does not develop a t  t h e  scheduled r a t e  
o r  i f  western coal  developments slow down considerably. The demand f o r  I l l i n o i s  
Basin coa l s ,  however, w i l l  be considerably reduced from these  projected l e v e l s  
i f  t h e  envisioned scrubber technology does not  develop i n  time o r  i f  the  tech- 
nology is  too expensive. 



TABLE 26 - PROJECTED USE OF ILLINOIS BASIN COALS 
FOR ELECTRIC POWER GENERATION - 1985 (IN MILLION TONS) a 

Actual 
National Electric consumption Proj ected 
Reliability Council 1975 demand 

regions (approximately) 1985 Net change 

ECAR 

MAIN 

SERC 

SPP 

ERCOT 

MARCA 

MAAC 

NPCC 

WSCC 

Total 

a National Electric Reliability Council, 1976. 

TABLE 27 - PROJECTED UTILITY COAL CONSUMPTION BY SOURCE AND REGION 
(IN MILLION  TONS)^ 

Total coal useda Illinois Basin Western coala Other regionsb 

Actual Projected Estimated Projected Actual Projected Estimated Projected 
Region 1975 1985 1975 1985 1975 1985 1975 1985 

MAIN 

ECAR 

MARCA 

SERC 

ERCOT 

SPP 

MAAC 

WSCC 

NPCC 

Total 

a~ational Electric Reliability Council, 1976. 
b~ncludes Appalachian Region, Western Interior, and Texas. 



The u t i l i t i e s  already appear t o  be contract ing f o r  I l l i n o i s  Basin 
coals .  The Federal Power Commission (1977) repor t s  t h a t  36.4 mi l l ion  tons  of 
coal  from t h e  I l l i n o i s  Basin have already been contracted t o  be sold  t o  be 
used i n  new u n i t s  planned forconstructionbetween 1976 and 1985. O f  t h e  
30.4 mi l l ion  tons of u t i l i t y  coal contracted,  25.1 mi l l ion  tons a r e  contracted 
by u t i l i t i e s  i n  I l l i n o i s ,  Indiana, Missouri, and Kentucky; t h e  remaining 
amount has been sold  t o  u t i l i t i e s  i n  o ther  s t a t e s  including Flor ida ,  Oklahoma, 
and Georgia ( f i g .  19).  The Federal Power Commission (1977) da ta  f u r t h e r  show 
t h a t  of t h e  t o t a l  357.8 mi l l ion  tons s f  coal  needed f o r  new u n i t s ,  only 243.0 
mi l l ion  tons o r  67.9 percent has so  f a r  been contracted.  The examination of  
the  da ta  on coal demand not assured by contrac t  ( f ig .  20) shows t h a t  i n  t h e  
geographic region where cur ren t ly  more than 75 percent of  t h e  t o t a l  coal  used 
by u t i l i t i e s  is  supplied from mines i n  the  I l l i n o i s  Basin, 14.5 mi l l ion  tons  
of coal demand have not been assured by contrac ts .  Also, i n  t h e  region where 
between 50 and 75 percent of t h e  t o t a l  coal  cu r ren t ly  being used by u t i l i t i e s  
comes from mines i n  t h e  I l l i n o i s  Basin, 6.0 mi l l ion  tons of  coal  have not  
been assured by contrac ts .  In  t h e  region where cur ren t ly  between 25 and 50 
percent of the  t o t a l  coal  used i s  I l l i n o i s  Basin coal ,  14.6 mi l l ion  tons  of 
the  demand have not been assured by contrac ts .  In  addi t ion ,  i n  o ther  regions 
where some I l l i n o i s  coal i s  cur ren t ly  being used o r  where p o t e n t i a l  markets f o r  
I l l i n o i s  Basin coal  appear t o  e x i s t ,  41.5 mi l l ion  tons of coal  demand have not 
been contracted.  The uncommitted 76.6 mi l l ion  tons of t h e  e l e c t r i c  u t i l i t y  
coal market i n  the  regions where I l l i n o i s  Basin coals  a r e  competitive with 
o ther  coals  suggest t h a t  t h e  demand f o r  an addi t ional  30 mi l l ion  tons per  year 
market f o r  I l l i n o i s  Basin coal can e a s i l y  develop before 1985. 

3.0 -Cont rac t  f o r  I l l i no is  Bas in  coals -- 
9.0 Total  quant i ty  assured by c o n t r a c t  

F i g .  1 9  - I l l i n o i s  Basin c o a l  c o n t r a c t e d  f o r  new u t i l i t i e s  by s t a t e  i n  
1985 ( i n  m i l l i o n  t o n s ) .  (Source of d a t a :  Federa l  Power 
Commission, 1977.)  



0.9 Amount not assured bv contract - 
6.8 Total demand 

Fig.  20 - Coal needs of  new e l e c t r i c  u t i l i t y  p l a n t s  and amount no t  ye t  
a s su red  by c o n t r a c t  i n  1985 ( i n  m i l l i o n  t o n s ) .  (Source o f  
d a t a :  Federa l  Power Commission, 1977, and U.S. Bureau o f  
Mines, Annual I s s u e s . )  

The use of coal by industrial and manufacturing plants is likely to 
continue to be the second largest market for Illinois Basin coals. Because 
of the uncertainties involved, the size of market available to Illinois Basin 
coals in 1985 is difficult to project. Using historic natural gas and coal 
consumption trends as a guideline, the size of market that may be available 
for industrial coal, by state, was estimated and from these estimates the size 
of market that may be available to Illinois Basin coals was projected. 

In developing projections for industrial coal markets for Illinois 
Basin coals it was assumed that the manufacturing plants in Illinois, Indiana, 
Missouri, Iowa, Wisconsin, Alabama, Michigan, Kentucky, Tennessee, and 
Minnesota, which have traditionally received coal from the Illinois Basin for 
the production of heat, would continue to do so in the future. The proportion 
of total coal received from the Illinois Basin in Minnesota, Michigan, Iowa, 
and Wisconsin, however, will probably further decline, but use of Illinois 
Basin coals will increase considerably in the south and southeastern states. 
The industrial coal market available to the Illinois Basin in 1985 is estimated 
to increase to 17 million tons-about 6 million tons more than the amount 
shipped in 1975 (table 28). 



TABLE 28 - POTENTIAL INDUSTRIAL COAL MARKETS FOR ILLINOIS BASIN COALS 
(IN THOUSAND TONS) 

Shipments from Illinois Basin Industrial coal demand for 
percent total coal used Illinois Basin coals 

State 1966 1975 1 9 8 5 ~  1975 1 9 S a  Change 

Indiana 

Illinois 

Michigan 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kentucky 

Tennessee 

Alabama 

othersb 

Total 

a~stimated. 
b~ncludes Florida, Georgia, Mississippi, Louisiana, Texas, Arkansas, and Oklahoma. 

I l l i n o i s ,  Indiana, Missouri, Kentucky, and Alabama a r e  projected t o  
continue t o  be t he  p r inc ipa l  markets f o r  i ndus t r i a l  coal .  The use of I l l i n o i s  
Basin coal by i ndus t r i a l  p lan t s  i n  Georgia, Florida,  Mississippi ,  Arkansas, 
Louisiana, and Texas i s  a l so  projected t o  increase from 50,000 tons i n  1975 
t o  more than 400,000 tons i n  1985 as  p lan t s  using natura l  gas and fue l  o i l  
convert t o  coal .  

The s t e e l  manufacturing companies a r e  l i k e l y  t o  continue t o  be the  
t h i r d  l a rge s t  market served by I l l i n o i s  Basin coals .  The s i z e  of the  market t h a t  
w i l l  be avai lable  t o  I l l i n o i s  Basin coals  f o r  coke manufacturing depends upon 
the  amount of I l l i n o i s  Basin coal t he  s t e e l  producers i n  t h e  I l l ino i s - Ind iana  
a rea  a r e  wi l l ing t o  use f o r  manufacturing of coke. By 1985 t he  t o t a l  coal  used 
by the  s t e e l  producers i n  the  I l l inois- Indiana a rea  i s  projected t o  increase 
t o  over 21 mil l ion tons-approximately a 20 percent increase over t he  amount 
used i n  1975. A good qua l i ty  of coke can be manufactured from a blend con- 
t a in ing  from 50 t o  75 percent of su i t ab l e  I l l i n o i s  Basin coals .  A t  present  only 
30 percent of the  t o t a l  coal  used by t he  s t e e l  producers i n  t he  I l l i n o i s -  
Indiana a rea  comes from mines i n  I l l i n o i s .  A s  shown i n  t ab l e  29 the  proportion 
of t o t a l  coal received from the  I l l i n o i s  Basin by s t e e l  p lan t s  i n  I l l i n o i s  
and Indiana has been gradually increasing.  I f  i n  1985 about 40 percent of the  
t o t a l  coal used by s t e e l  p lan t s  i n  I l l i n o i s  and Indiana comes from mines i n  t he  
I l l i n o i s  Basin, 8.5 mil l ion tons w i l l  be needed. 



TABLE 29 - TRENDS IN THE USE OF ILLINOIS BASIN COALS 
BY STEEL PLANTS IN ILLINOIS AND  INDIANA^ 

Coal carbonized 
[thousand tons )  

Year I l l i n o i s  Indiana To ta l  

Shipments Percent t o t a l  
from mines from 

I l l i n o i s  Basin I l l i n o i s  Basin 

a ~ o u r c e  of d a t a :  U.S.B.M., 1956-1976, and U.S.B.M., 1961-1975. 
b ~ s t i m a t e d .  

Some I l l i n o i s  Basin coking coals  may a l s o  be used i n  o ther  p laces  
besides I l l i n o i s  and Indiana. In  Mexico, f o r  example, where some coking coal  
from I l l i n o i s  i s  already being used, demand may f u r t h e r  expand t o  reach a l eve l  
of 1 mil l ion  tons per year by 1985. In s p i t e  of  a l l  these  increases  i n  use, 
t h e  t o t a l  p o t e n t i a l  coking coal market ava i l ab le  t o  I l l i n o i s  Basin coals  i n  
1985 is  not  l i k e l y  t o  exceed 10 mi l l ion  tons.  

Within t h e  I l l i n o i s  Basin severa l  major mining companies have acquired 
coal  reserves f o r  t h e  production of syn the t i c  f u e l s .  These companies along 
with o ther  major coal  reserves  owners a r e  c lose ly  watching developments i n  t h e  
production of syn the t i c  f u e l s .  Construction of severa l  demonstration p l a n t s  
has been announced, and severa l  o the r s  a r e  being considered. Even though t h e  
commercialization of syn the t i c  f u e l s  from coal i s  not  l i k e l y  t o  begin much 
before 1985, t h e  construction of severa l  demonstration p lan t s  i n  t h e  I l l i n o i s  
Basin c x .  e a s i l y  c r e a t e  an add i t iona l  need f o r  3 o r  more mi l l ion  tons of coal 
by 1985 f o r  syn the t i c  f u e l s .  



In summary, t he  po t en t i a l  markets estimated t o  develop fo r  coals  
from the  I l l i n o i s  Basin during t he  next decade, 1975 t o  1985, a r e  indicated 
i n  t a b l e  30. 

TABLE 30 - POTENTIAL MARKETS FOR ILLINOIS BASIN COAL DURING 1975 TO 1985 

Actual Projected 
19 75 1985 Change 

i n  mi l l ion  tons 

E l e c t r i c  u t i l i t i e s  125 
Indus t r i a l  and o ther  11 
Coke and gas p l an t s  4  
Re t a i l  1 
Synthe t i s  f u e l s  - - 

Total  141 

Demand f o r  I l l i n o i s  Basin coal as  estimated could increase from the  
1975 consumption l eve l  of 141 mil l ion tons t o  about 215 mil l ion tons-a 52 per- 
cent increase.  Over 80 percent of t he  addi t ional  coal estimated t o  be needed 
i n  1985 w i l l  be used f o r  e l e c t r i c  power generation, about 8 percent f o r  manu- 
fac tur ing,  and t h e  r e s t  f o r  synthet ic  f ue l s .  

In  order t o  supply t h e  required 215 mil l ion tons of coal projected 
f o r  1985, the  coal mine capacity w i l l  have t o  be increased from the  present  
estimated capacity l eve l  of 160 mil l ion tons per year t o  almost 225 mil l ion 
tons per year by 1985 ( table  31). According t o  t he  survey conducted by the  
National Coal Association (NCA) (1976) t he  coal industry plans t o  construct  
89 mil l ion tons of new mine capacity i n  the  I l l i n o i s  Basin by 1985. A s imi la r  
survey made by the  ICF Inc. (1976) reported industry plans t o  construct  46.2 
mil l ion tons of new mine capacity i n  the  I l l i n o i s  Basin by 1985. About 42 
mil l ion tons of ex i s t ing  mine capacity w i l l  be l o s t  due t o  deplet ion by 1985. 
Therefore the  ne t  capacity i n  1985 w i l l  be 164 mil l ion tons,  according t o  
ICF est imates,  o r  207 mil l ion tons,  according t o  NCA estimates. This suggests 
t h a t  i f  increase i n  demand a s  projected does develop, the  indus t ry ' s  already 
planned new capacity w i l l  not be su f f i c i en t  t o  meet t h e  demand; therefore  
several  new mines, i n  addi t ion t o  ones already announced, may have t o  be con- 
s t ruc ted  before 1985. 



TABLE 31 - POTENTIAL FOR MINE CAPACITY EXPANSION 
I N  THE ILLINOIS BASIN (IN MILLION TONS) 

PROJECTED COAL DEMAND IN 1985 215.0 

A t  a 95 percent capaci ty  u t i l i z a t i o n  r a t e  
t o t a l  mine capaci ty  needed 225.0 

COAL MINING CAPACITY PLANNED TO BE CONSTRUCTED BY 1985 

National Coal Association'  s 1976 Survey estimatea 

I 1  1 ino i s  
Indiana 
West Kentucky 

Total 

C 
ICF, Inc . ,  May 1976, Capacity Survey est imate  

I l l i n o i s  
Indiana 
West Kentucky 

Total 

TOTAL CAPACITY AVAILABLE I N  1985 

Estimated mining capaci ty  ava i lab le  
a t  t he  end of 1975 160.0 
Projected l o s s  of mining capaci ty  due t o  
deplet ion during 1975-1985 42.0 

Balance 118.0 

Estimated capaci ty  ava i lab le  i n  1985 based on 

N C A f s  capaci ty  es t imate  
ICF's capaci ty  es t imate  

ADDITIONAL NEW CAPACITY EXPANSION POTENTIAL 

aNational Coal Association, 1976. 
b ~ s t i m a t e d  by assuming a t  l e a s t  50 percent  of t he  t o t a l  

projected,  45.1 mi l l ion  tons new capaci ty  i n  Kentucky 
would be located i n  t he  western p a r t  of t h e  s t a t e .  

CICF, 1976. 



Markets current ly  served by coals  produced from the  I l l i n o i s  Basin 
s t a t e s  include e l e c t r i c  u t i l i t i e s ,  i n d u s t r i a l  and manufacturing p l a n t s ,  coke 
and gas p lan t s ,  and r e t a i l  dealers .  In 1975, 141 mil l ion  tons of coal were 
shipped from mines i n  the  I l l i n o i s  Basin. Of t h i s  amount 88.4 percent went 
t o  e l e c t r i c  u t i l i t i e s ,  7.8 percent t o  manufacturing and i n d u s t r i a l  p l a n t s ,  
3 .1  percent t o  coke and gas p l a n t s ,  and 0 .7  percent t o  r e t a i l  dea le r s .  Within 
t h e  pas t  decade, 1966 t o  1975, shipments of coal  from the  I l l i n o i s  Basin f o r  
u t i l i t y  use have increased 35.3 percent and shipments of coal f o r  coke manu- 
fac tu r ing  have increased about 94 percent.  During t h i s  period t h e  use of coal  
by r a i l r o a d s  a n d - f o r  r e t a i l  s a l e s  has declined subs tan t i a l ly .  

The U.S. demand f o r  coal i n  1985 is projected t o  increase  t o  over 
1 b i l l i o n  tons .  An examination of t h e  projected increase i n  demand f o r  coal  
shows t h a t  i n  t h e  near  fu tu re  a subs tan t i a l  increase i n  t h e  use of coal  i s  
l i k e l y  t o  occur i n  regions close t o  t h e  I l l i n o i s  Basin. Several of these  
regions a r e  already shipping i n  coals  from t h e  I l l i n o i s  Basin. A t  present ,  
due t o  high s u l f u r  content of most coal  produced i n  the  I l l i n o i s  Basin, the  
markets ava i l ab le  t o  I l l i n o i s  Basin coals  a r e  somewhat l imi ted .  Recent r epor t s  
on t h e  s t a t u s  of f l u e  gas desul fur iza t ion technology, however, suggest t h a t ,  
i n  s p i t e  of severa l  unresolved problems, u t i l i t i e s  a r e  planning t o  i n s t a l l  
desul fur iza t ion technology, and it is  estimated t h a t  by 1980 approximately 
35,000 Mw capacity (15 percent of t h e  t o t a l  coal-based generating capaci ty  
estimated t o  be avai lable  i n  1980) w i l l  use desu l fu r iza t ion  technology. 
Examination of low s u l f u r  coal  reserves  da ta  f u r t h e r  suggests t h a t  i n  t h e  
very near fu tu re  a v a i l a b i l i t y  of compliance coal  a t  r e l a t i v e l y  low cos t s  may 
become a problem. The locat ion of I l l i n o i s  Basin coals  near t h e  a rea  where 
coal  demand is  projected t o  increase  i s  bound t o  r e s u l t  i n  expanded markets 
f o r  I l l i n o i s  Basin coals .  

It i s  estimated t h a t  demand f o r  coal  from I l l i n o i s  Basin s t a t e s  w i l l  
increase  from the  current  l e v e l ,  141 mi l l ion  tons  i n  1975, t o  more than 215 mil l ion  
tons  i n  1985. The demand f o r  I l l i n o i s  Basin coals  may be s u b s t a n t i a l l y  higher 
than t h i s  est imate i f  severa l  p l a n t s  present ly  planned t o  be nuclear  a r e  con- 
verted t o  coal o r  i f  t h e  western coal  development is considerably slowed. On 
t h e  o ther  hand the  demand may be considerably reduced i f  t h e  f l u e  gas desul fur i -  
zat ion technology, a s  projec ted ,  i s  not developed i n  time o r  t h e  technology 
developed i s  too expensive t o  use. 

O f  t h e  t o t a l  215 mil l ion  tons projected demand f o r  coal from t h e  
I l l i n o i s  Basin s t a t e s ,  it is estimated t h a t  185 mil l ion  tons w i l l  be used by the  
e l e c t r i c  u t i l i t i e s ,  1 7  mi l l ion  tons  by i n d u s t r i a l  and manufacturing p l a n t s  t o  
produce heat  and power, and 10 mi l l ion  tons by t h e  s t e e l  indust ry  t o  manufacture 
coke; about 3 mil l ion tons  w i l l  be used t o  produce syn the t i c  f u e l s .  

Opening ~f severa l  new mines i n  the  I l l i n o i s  Basin has already been 
announced, and opening of severa l  addi t ional  new mines i s  being planned. I t  
appears t h a t  i f  the  increase i n  demand as  projec ted ,  215 mil l ion  tons  i n  1985, 
does develop, the  indus t ry ' s  a l ready planned o r  announced new capaci ty  w i l l  not 
be s u f f i c i e n t  t o  meet t h e  demand; therefore ,  several  new mines, i n  addi t ion  t o  
ones already planned o r  announced, may have t o  be constructed before 1985. 
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