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INTRODUCTION 

Within t h e  l a s t  few y e a r s  i n c r e a s i n g  awareness of t h e  energy problems 
i n  t h e  United S t a t e s  and t h e  p r o j e c t e d  s h o r t f a l l  of t h e  o i l  and n a t u r a l  gas  
supply from domest ic  f i e l d s  have l e d  t o  concer ted  e f f o r t s  t o  develop t h e  na- 
t i o n ' s  p r i n c i p a l  energy r e sou rce ,  coa l .  The Fede ra l  Energy Adminis t ra t ion  (FEA) 
e s t ima te s  t h a t  by 1985 United S t a t e s  c o a l  p roduc t ion  may have t o  i n c r e a s e  t o  
1.0 b i l l i o n  t ons  under a  reference scenario and t o  more t han  1.2 b i l l i o n  t o n s  
under a n  e lec tr i f ica t ion  scenario (Fede ra l  Energy Adminis t ra t ion ,  1976). S ince  
United S t a t e s  c o a l  p roduc t ion  i n  1975 t o t a l e d  approximately 640 m i l l i o n  t ons  
(U.S. Bureau of Mines, 1976a),  t h e  p r o j e c t i o n  sugges t s  t h a t  c o a l  p roduc t ion  
w i l l  have t o  about  double  by 1985. 

I n  t h i s  paper ,  we have examined t h e  p o s i t i o n  of I l l i n o i s  c o a l  r e s e r v e s  
and t h e  f u t u r e  c o a l  supply t h a t  may b e  needed from I l l i n o i s  mines through 1985. 
W e  have a l s o  d i s cus sed  b r i e f l y  t h e  f a c t o r s  t h a t  appear  t o  b e  l i m i t i n g  I l l i n o i s  
c o a l  development . 

COAL AS A SOURCE OF ENERGY 

Let  us  b r i e f l y  examine some of t h e  reasons t h a t  f avo r  ex t ens ive  u s e  
of c o a l  t o  supply energy f o r  t h e  f u t u r e  needs of t h e  United S t a t e s .  F igu re  1 
shows f o s s i l  f u e l s  and uranium r e s e r v e s  t h a t  a r e  a v a i l a b l e  i n  t h e  United S t a t e s  
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and t h e  energy p o t e n t i a l  t h a t  each of 
t hese  energy f u e l s  o f f e r s ,  Of t h e  to- 
t a l  est imated 56 q u i n t i l l i o n  (55.6 x 
1018) Btu of energy a v a i l a b l e  from 
domestic f o s s i l  f u e l s  and uranium, 
more than 60 percent  occurs i n  coa l  
(Federal  Power Commission, 1 9 7 4 ) ,  O i l  
s h a l e  and t a r  sand together  rank sec- 
ond, bu t  no s i g n i f i c a n t  product ion of 
e i t h e r  has  been achieved, al though 
both have been of g r e a t  i n t e r e s t  i n  
t h e  United S t a t e s  f o r  25 years  o r  
longer.  O i l  and n a t u r a l  gas,  which 
c u r r e n t l y  supply more than 75 percent  
of t h e  t o t a l  energy used, account f o r  
only about 10 percent  of t h e  t o t a l  
energy p o t e n t i a l l y  a v a i l a b l e  from 
f o s s i l  f u e l s .  The expanded use of 
t hese  l i m i t e d  energy sources has  ale- 
ready made our  n a t i o n  inc reas ing ly  
dependent on fo re ign  oil-producing 

Petroleum (5.2 

Natural gas (4 .9%) 

Fig .  1 - Coal i n  r e l a t i o n  t o  other  major 
sources of energy i n  the  United S t a t e s .  
Total  energy ava i lab le  from these sources 
i s  estimated a t  55.6 x 1018 Btu. (Source 
of da ta :  Federal  Power Commission, 1974.) 

na t ions .  The energy p o t e n t i a l  of uranium under p resen t  conventional  use  is  
l imi ted .  With t h e  development of a breeder  r e a c t o r ,  uranium resources would 
u l t ima te ly  have an energy p o t e n t i a l  about twice a s  g r e a t  a s  t h a t  est imated f o r  
our coa l  reserves .  However, s i n c e  breeder  r e a c t o r  technology i s  not  y e t  com- 
merc ia l ly  a v a i l a b l e ,  t h e  p o t e n t i a l  f o r  energy a v a i l a b l e  from uranium reserves  
must f o r  t h e  p resen t  b e  considered l imi t ed ,  

Hydropower and geothermal a r e  o the r  sources of energy t h a t  cu r ren t ly  
supply energy f o r  our na t ion ' s  needs, I n  t h e  f u t u r e  these  sources of energy 
a r e  expected t o  c o n t h u e  t o  provide energy, bu t  t h e i r  use  i s  l i k e l y  t o  b e  of 
only l o c a l  importance and only a smal l  po r t ion  of t h e  t o t a l  energy needs is 
expected t o  b e  met by these  sources.  

The unconventional sources of energy t h a t  a r e  i n  t h e  news and t h a t  
a r e  being considered a s  p o t e n t i a l  f u t u r e  sources of energy supply inc lude  s o l a r  
power, nuc lear  fus ion ,  wind power, t i d a l  power, and o the r s ,  The technology 
f o r  t h e  use of a l l  of t hese  sources except s o l a r  power e i t h e r  has not  been 
f u l l y  proven o r  i s  of only l o c a l  s ign i f i cance ,  E f f o r t s  a r e  being made t o  de- 
velop technologies  t h a t  would make t h e  use  of s o l a r  power economically f eas i -  
b l e ,  Some p ro jec t ions  suggest  widespread a p p l i c a t i o n  of t h i s  energy source  
b e f o r e  t h e  end of t h i s  century. Even i f  t h e  i n s t a l l a t i o n  of s o l a r  systems 
does become economically f e a s i b l e ,  we do not  b e l i e v e  t h a t  i t  w i l l  have a major 
impact on t o t a l  energy needs, a t  l e a s t  not  i n  t h e  next  20 years .  

From t h i s  b r i e f  review of p o t e n t i a l  sources of energy, i t  is c l e a r  
t h a t  coa l  is  a p r i n c i p a l  energy source  upon which t h e  na t ion  could depend f o r  
a s u b s t a n t i a l  p a r t  of i t s  f u t u r e  energy needs, e s p e c i a l l y  f o r  t h e  r e s t  of t h i s  
century,  I n  add i t ion  t o  being t h e  p r i n c i p a l  United S t a t e s  energy resource ,  
coa l  has long been an important source  of energy. Shor t ly  a f t e r  World War I, 
c o a l  provided more than 75 percent  of t h e  t o t a l  energy used i n  t h e  United 
S t a t e s .  O i l  and n a t u r a l  gas,  however, were favored by technologica l  develop- 



ments, and i n  1946 t h e s e  f u e l s  surpassed  c o a l  a s  t h e  n a t i o n ' s  p r i n c i p a l  s o u r c e  
of energy. The r o l e  of c o a l  has  dec l i ned  s i n c e  then ,  bu t  c o a l  s t i l l  accounts  
f o r  a s u b s t a n t i a l  p o r t i o n  of t h e  t o t a l  energy used. It provided more t han  18 
percen t  of t h e  t o t a l  energy used i n  1975. 

I n  a d d i t i o n  t o  convent iona l  d i r e c t  u t i l i z a t i o n ,  c o a l  o f f e r s  promise 
a s  a sou rce  f o r  t h e  produc t ion  of s y n t h e t i c  f u e l s ,  such a s  low-Btu gas ,  pipe- 
l i n e - q u a l i t y  gas ,  petroleum, and so lven t - r e f i ned  produc ts ,  t h a t  could s u b s t i -  
t u t e  f o r  t h e  n a t u r a l  o i l  and gas  t h a t  a r e  i n  i n c r e a s i n g l y  s h o r t  supply.  With 
p r o j e c t e d  s h o r t f a l l  of t h e  f u t u r e  o i l  and n a t u r a l  gas  supply ,  t h e  u se  of c o a l  
t o  produce chemical f eeds tock  i s  a l s o  be ing  cons idered ;  c o a l  had been used f o r  
t h i s  purpose b e f o r e  be ing  d i sp l aced  by o i l  and gas ,  

POSITION OF ILLINOIS COAL I N  THE UNITED STATES 

I n  t h e  United S t a t e s  occur rence  of c o a l  has  been r epo r t ed  i n  a t  l e a s t  
34 s t a t e s ,  b u t  12 s t a t e s  possess  more t han  90 pe rcen t  of t h e  i d e n t i f i e d  United 
S t a t e s  c o a l  r e sou rce s ,  es t imated  by t h e  U.S. Geolog ica l  Survey t o  b e  1 ,73 tril-  
l i o n  tons  ( A v e r i t t ,  1975). F igu re  2 shows t h e  d i s t r i b u t i o n  of t h e s e  resources  
i n  t hose  12 s t a t e s ;  f o u r  s t a t e s ,  North Dakota, Montana, I l l i n o i s ,  and Wyoming, 
t o g e t h e r  account  f o r  more t han  h a l f  of t h e  n a t i o n ' s  i d e n t i f i e d  c o a l  r e sou rce s ,  
Other s t a t e s  having l a r g e  c o a l  r e sou rce s  i n c l u d e  Alaska, Colorado, West V i r -  
g i n i a ,  Pennsylvania ,  Kentucky, New Mexico, Ohio, and Ind iana ,  I n  o rde r  of rank,  
I l l i n o i s  i s  t h i r d  a f t e r  North Dakota and Montana, 

F igu re  2 a l s o  shows t h e  c o a l  r e s e r v e s ,  t h a t  p o r t i o n  of t h e  i d e n t i f i e d  
c o a l  r e sou rce s  t h a t  t h e  U,S, Bureau of Mines e s t ima ted  t o  b e  s u i t a b l e  f o r  min- 
i n g  by 1974 mining methods (U,S. Bureau of Mines, 1974b). Montana, which ranks 
second-a£ ter  North Dako ta-in iden- 
t i f i e d  c o a l  r e sou rce s ,  l e a d s  t h e  na- 
t i o n  i n  c o a l  r e se rves .  I n  I l l i n o i s  
about  45 pe rcen t  (65,7 b i l l i o n  tons)  
of t h e  s t a t e ' s  t o t a l  i d e n t i f i e d  re- 
sou rce s  (140 b i l l i o n  t ons )  has  been 
e s t ima ted  t o  b e  minable  by 1974 min- 
i n g  methods; t h i s  f i g u r e  p l ace s  Illi- 
n o i s  second i n  t h e  na t i on -a f t e r  Mon- 
tana-in r e se rves .  Of t h i s  amount, 
t h e  U, S. Bureau of Mines (1974b) es- 
t imated  t h a t  53,4 b i l l i o n  tons  is  
minable  by underground methods of 
mining and t h e  remaining 12.2 b i l l i o n  
t ons  by surface-mining methods, I n  a 
r ecen t  S t a t e  Geological  Survey r e p o r t  
(Smith, l975) ,  t h e  t o t a l  i d e n t i f i e d  
c o a l  r e sou rce s  e s t i m a t e  was updated 
t o  more t han  160 b i l l i o n  tons-20 
b i l l i o n  tons  more t han  t h e  e a r l i e r  
e s t ima te .  

Fig.  2 - Dis t r i bu t i on  of i den t i f i ed  coal  
resources and reserves i n  the  12 leading 
s t a t e s .  (Source of data:  Aver i t t ,  1975.)  
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There i s  a s u b s t a n t i a l  d i f f e r -  
ence i n  t h e  h e a t i n g  v a l u e  of coa l s .  
For example, t h e  average  h e a t i n g  va l -  
ue  (moist ,  minera l - f ree  b a s i s )  of b i -  
tuminous c o a l  ranges  from 10,500 t o  
more than  14,000 ~ t u / l b ,  t h a t  of sub- 
bituminous from 8,300 t o  10,500 Btu/ 
l b ,  and t h a t  of l i g n i t e ,  which i s  t h e  
lowest ,  from 6,300 t o  8,300 ~ t u / l b .  
S ince  most of t h e  c o a l  found i n  North 
Dakota i s  l i g n i t e  and most i n  Montana 
is e i t h e r  l i g n i t e  o r  subbituminous,  a 
uniform comparison of c o a l  r e sou rce s  
can b e  made only by t ak ing  h e a t i n g  
v a l u e  i n t o  cons ide ra t i on ,  I n  f i g u r e  3 
such  a comparison i s  shown, The c o a l  
r e sou rce s  of Montana and North Da- 
ko t a ,  each of which amounts t o  2 t o  3 
t i m e s  t h e  I l l i n o i s  c o a l  r e sou rce s  i n  
tonnage, are only s l i g h t l y  h ighe r  
t han  I l l i n o i s  c o a l  on a Btu b a s i s ,  
co lo rado ' s  c o a l  r e sou rce s  r ank  s i x t h  
i n  tonnage b u t  f o u r t h  i n  Btu conten t .  
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Fig. 3 - I den t i f i ed  coal  resources i n  the  

12 leading s t a t e s ,  January 1, 1974, ac- 
cording t o  tonnage (upper ba r )  and heat  
value (lower b a r ) .  (Adapted from Ave r i t t ,  

1975 * 

Following t h e  i n t r o d u c t i o n  of t h e  Clean A i r  Act of 1970, t h e  s u l f u r  
con t en t  of c o a l  has  become a more s i g n i f i c a n t  f a c t o r  i n  t h e  eva lua t i on  of c o a l  
resources .  F igu re  4 shows t h e  d i s t r i b u t i o n  of low-sulfur  (< 1% s u l f u r )  c o a l  
r e s e r v e s  e s t ima ted  t o  b e  minable  by 1974 methods of mining, Most of t h e  low- 
s u l f u r  c o a l s  i n  t h e  United S t a t e s  occur  i n  s t a t e s  w e s t  of t h e  M i s s i s s i p p i  
River.  I n  Montana, accord ing  t o  t h e  U.S. Bureau of Mines e s t ima te s ,  more t han  
94 pe rcen t  of t h e  t o t a l  c o a l  r e s e r v e s  con t a in  less than  1 pe rcen t  s u l f u r  (U.S. 
Bureau of Mines, 1975). I n  o t h e r  wes te rn  s t a t e s  (North Dakota, Wyoming, Col- 
orado,  Utah, Arizona, and New Mexico), t h e  p ropo r t i on  of t h e  t o t a l  c o a l  re- 
s e r v e s  e s t ima ted  t o  con t a in  less t h a n  1 pe rcen t  s u l f u r  ranges  from 30 t o  80 
percen t .  Some low-sulfur c o a l s  a r e  a l s o  found i n  s t a t e s  e a s t  of t h e  Missis- 
s i p p i  River .  The p r i n c i p a l  e a s t e r n  s t a t e s  where low-sulfur c o a l s  a r e  found 
a r e  West V i r g i n i a ,  V i r g i n i a ,  Kentucky ( e a s t e r n  p a r t ) ,  and Alabama. Most of 
t h e  low-sulfur  c o a l  produced i n  t h e s e  s t a t e s  i s  shipped f o r  m e t a l l u r g i c a l  o r  
i n d u s t r i a l  use .  Low-sulfur c o a l s  occur  i n  I l l i n o i s ,  Ind iana ,  Ohio, and Ken- 
tucky (western p a r t ) ,  b u t  i n  a l l  of t h e s e  f o u r  a r e a s  except  I nd i ana ,  they  ac- 
count f o r  l e s s  t han  3 pe rcen t  of t h e  a r e a ' s  t o t a l  c o a l  r e s e r v e s ,  

e 

A c c e s s i b i l i t y  t o  t h e  market i s  a l s o  an important  f a c t o r  i n  t h e  eval-  
u a t i o n  of c o a l  resources .  F igu re  5 shows c o a l  consumption i n  v a r i o u s  s t a t e s .  
I n  1975 t h e  s t a t e s  e a s t  of t h e  M i s s i s s i p p i  River  consumed more t han  80 pe rcen t  
of t h e  c o a l  used i n  t h e  United S t a t e s  (U.S. Bureau of Mines, 1976b). Midwest- 
e r n  s t a t e s  (Ohio, I l l i n o i s ,  Ind iana ,  Michigan, and Wisconsin) l e d  i n  consump- 
t i o n  a s  a group, account ing f o r  more t han  35 pe rcen t  of t h e  t o t a l .  A r e c e n t  
U. S, Bureau of Mines r e p o r t  (Larwood and Benson, 1976) i n d i c a t e s  t h a t  i n  1985 
about  74 pe rcen t  of t h e  t o t a l  c o a l  consumed i n  t h e  United S t a t e s  w i l l  b e  used 
i n  s tates east of t h e  M i s s i s s i p p i  River .  According t o  t h i s  f o r e c a s t ,  consump- 
t i o n  of c o a l  i n  bo th  Ohio and Pennsylvania  i n  1985 w i l l  exceed 100 m i l l i o n  



- Negligible coal 
reserves 

F i g .  4 - D i s t r i b u t i o n  of low-sul fur  c o a l  r e s e r v e s  i n  t h e  United S t a t e s .  T o t a l  c o a l  r e -  
s e r v e s  = 433.9 b i l l i o n  tons ;  low-sul fur  c o a l  r e s e r v e s  = 193.8 b i l l i o n  t o n s .  (Source  of 
d a t a :  U.S. Bureau of Mines, 1975. ) 

tons .  I n  Ind i ana  the c o a l  consumption i s  p r o j e c t e d  t o  i n c r e a s e  t o  86 m i l l i o n  
t ons ,  and w i t h i n  I l l i n o i s  c o a l  consumption w i l l  i n c r e a s e  t o  more t han  75 m i l -  
l i o n  tons .  I n  Texas more than  57 m i l l i o n  tons  of c o a l  a r e  p r o j e c t e d  t o  b e  
used i n  1985, s l i g h t l y  h ighe r  than  t h e  56.7 m i l l i o n  t ons  p r o j e c t e d  t o  b e  used 
i n  West V i r g i n i a  i n  1985 ( f i g .  6 ) .  The geographica l  l o c a t i o n  of I l l i n o i s  c o a l  
r e s e r v e s  nea r  t h e  a r e a s  where s u b s t a n t i a l  i n c r e a s e  i n  c o a l  demand is  p r o j e c t e d  
t o  devel-op makes I l l i n o i s  c o a l  r e se rves  a v i t a l  sou rce  of energy f o r  t h e  needs 
of t h e  dn i t ed  S t a t e s .  

The need f o r  l a r g e  q u a n t i t i e s  of wa t e r  f o r  t h e  produc t ion  of s y n t h e t i c  
f u e l  ha s  made a v a i l a b i l i t y  of wa t e r  ano ther  important  a s p e c t  of c o a l  r e sou rce s  
eva lua t i on .  A r e c e n t  r e p o r t  by t h e  I l l i n o i s  S t a t e  Water Survey s t a t e d  t h a t  
I l l i n o i s  wa t e r  f o r  c o a l  convers ion p l a n t s  could b e  supp l i ed  t o  a p l a n t  anywhere 
a long the major  r ivers - the  M i s s i s s i p p i ,  Ohio, Wabash, I l l i n o i s ,  o r  Rock. Min- 
imum flow i n  t h e  M i s s i s s i p p i  f i v e r  "could supply numerous c o a l  convers ion 
p l a n t s  , each us ing  wa te r  a t  a r a t e  of 72 mgd [ m i l l i o n  g a l l o n s  p e r  day] . A t  
228 l o c a t i o n s  a t  l e a s t  6 mgd could b e  supp l i ed  t o  a c o a l  convers ion p l a n t  from 
a man-made r e s e r v o i r .  A t  17 l o c a t i o n s  a system of w e l l s  could b e  cons t ruc t ed  
t o  p rov ide  a wa te r  supply of a t  l e a s t  14 mgd f o r  c o a l  conversion" ( S t a l l ,  1975, 
p. 52).  The a v a i l a b i l i t y  of wa t e r  i n  combination w i t h  t h e  occur rence  of l a r g e  
c o a l  r e se rves  i n  I l l i n o i s  is bound t o  make t h e  s t a t e  a f a v o r a b l e  l o c a t i o n  f o r  
s y n t h e t i c - f u e l  p l a n t s .  



Fig.  5 - Consumption of coal  i n  the United S t a t e s  i n  1975. (Source of data:  U . S .  Bureau 
of Mines, 1976b.) 

F i g .  6 - Projected demand f o r  coal  i n  the United S t a t e s  i n  1985. (Source of data:  Larwood 
and Benson, 1976. ) 



FACTORS LIMITING ILLINOIS COAL DEVELOPMENT 

I n  s p i t e  of t h e  a v a i l a b i l i t y  of enormous amounts of c o a l  and t h e  
a c c e s s i b i l i t y  of t h a t  c o a l  t o  p r i n c i p a l  coal-consuming r eg ions ,  I l l i n o i s  c o a l  
resources  a r e  l agg ing  somewhat i n  development. A s  shown i n  f i g u r e  7, from 1961 
u n t i l  1967 I l l i n o i s  c o a l  p roduc t ion  was i n c r e a s i n g  a t  a r a t e  somewhat h ighe r  
than  t h e  n a t i o n a l  r a t e  of growth i n  product ion.  From 1967 through 1972, how- 
ever ,  I l l i n o i s  c o a l  p roduc t ion  showed e s s e n t i a l l y  no growth. During t h e  same 
pe r iod ,  United S t a t e s  p roduc t ion  i nc r ea sed  a t  an average r a t e  of 2.1 pe rcen t  
pe r  y e a r ,  I n  t h e  l a s t  f o u r  y e a r s ,  I l l i n o i s  c o a l  p roduc t ion  has  dropped from 
65,5 m i l l i o n  t ons  i n  1972 t o  a low of 59,5 i n  1975, w h i l e  United S t a t e s  pro- 
duc t i on  has  i nc r ea sed  7,4 pe rcen t  from 595.4 m i l l i o n  t ons  i n  1972 t o  640.0 
m i l l i o n  t ons  i n  1975, The FEA es t ima te s  t h a t  w h i l e  Uni ted S t a t e s  c o a l  produc- 
t i o n  w i l l  n e a r l y  have doubled from 1975 t o  1985, I l l i n o i s  p roduc t ion  w i l l  have 
i nc r ea sed  by only about  40 t o  50 pe rcen t  (Fede ra l  Energy Adminis t ra t ion ,  1974). 

Le t  us examine some of t h e  f a c t o r s  t h a t  seem t o  b e  l i m i t i n g  t h e  de- 
velopment of I l l i n o i s  c o a l  r e sou rce s ,  The f i r s t ,  which i s  p r i m a r i l y  respons- 
i b l e  f o r  slow growth i n  I l l i n o i s  c o a l  development, is t h e  Clean A i r  Act of 
1970, which l i m i t s  t h e  u s e  of h igh-su l fur  coa l s .  S ince  t h e  a c t  has  been passed,  
low-sulfur c o a l s  have made deep i n roads  i n t o  t h e  markets  t r a d i t i o n a l l y  se rved  
by coa l s  from t h e  I l l i n o i s  Basin ( I l l i n o i s ,  wes te rn  Kentucky, and Ind i ana ) .  
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 i n c i p a l  market se rved  by I l l i n o i s  coa l .  F igu re  8 
shows t h e  sou rce s  of c o a l  used by t h e  e l e c t r i c  u t i l i t i e s  i n  v a r i o u s  s t a t e s .  
I n  1966, a s  shown, a very  l i m i t e d  amount of wes te rn  coa l  was be ing  used i n  t h e  
midwestern s t a t e s ,  and more than  h a l f  of t h e  t o t a l  c o a l  consumed by e l e c t r i c  
u t i l i t i e s  i n  Minnesota, Wisconsin, Iowa, Missour i ,  I l l i n o i s ,  I nd i ana ,  and Ken- 
tucky came from mines i n  t h e  I l l i n o i s  Basin.  By t h e  end of 1970, t o  meet t h e  
Clean A i r  Act requirements ,  s e v e r a l  u t i l i t i e s  i n  Minnesota, Iowa, Missouri ,  
and I l l i n o i s  were a l r eady  sh ipp ing  i n  low-sulfur c o a l s  from t h e  wes te rn  s t a t e s  
(mainly Wyoming and Montana). According t o  t h e  U.S. Bureau of Mines, i n  1975 
about  84 pe rcen t  of t h e  t o t a l  c o a l  used i n  Minnesota came from wes t e rn  s t a t e s  
( f i g .  9 ) .  Other  s t a t e s  i n t o  which u t i l i t i e s  imported s u b s t a n t i a l  amounts of 
wes t e rn  c o a l  f o r  t h e i r  u s e  included 
Iowa (41 p e r c e n t ) ,  I l l i n o i s  ( 3 3  per- 
c e n t ) ,  Wisconsin (26 p e r c e n t ) ,  In- 
d i ana  (14 p e r c e n t ) ,  Missour i  ( 6  per- 
c e n t ) ,  and Michigan (5 pe rcen t ) .  
Western c o a l s  were a l s o  used i n  Ken- 
tucky and Ohio t o  produce e l e c t r i c  
power. 

Another maj o r  market s e rved  by 
I l l i n o i s  c o a l  i s  i n d u s t r i a l  and manu- 
f a c t u r i n g  p l a n t s .  Let us examine how 
t h e  Clean A i r  Act h a s  i n f l uenced  t h e  
i n d u s t r i a l  market f o r  I l l i n o i s  coa l .  
A s  f i g u r e  10 shows, i n  1966 most of 
t h e  c o a l  used by i n d u s t r i a l  and man- 
uf a c t u r i n g  p l a n t s  i n  midwestern 
s t a t e s  (Minnesota, Wisconsin,  Iowa, 
I l l i n o i s ,  I nd i ana ,  Missour i ,  and Ken- 

F ig .  7 - Coal production growth t rend index. 
(Sources of da ta :  PEA, 1974, and U.S. 
Bureau of Mines, 1960- 1976. ) 



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  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  1966, by source of coa l  used. (Source of data:  s t a t e s  i n  1975, by source of coal  used. (Source of da ta :  

U.S . Bureau of Mines, 1967. ) U.S . Bureau of Mines, 1976b. ) 



tucky) was sh ipped  from mines l o c a t e d  i n  t h e  I l l i n o i s  Bas in  (U.S. Bureau of 
Mines, 1967). S i m i l a r  d a t a  f o r  t h e  yea r  1975 ( f i g .  11) show t h a t  i n  Minnesota 
t h e  u s e  of I l l i n o i s  Bas in  c o a l  has  been t o t a l l y  r ep l aced  by wes t e rn  low-sulfur 
coa l s  (U.S. Bureau of Mines, l976b) ,  I n  Wisconsin,  I l l i n o i s ,  I nd i ana ,  and 
Kentucky, a s u b s t a n t i a l  p a r t  of t h e  i n d u s t r i a l  c o a l  market ha s  been l o s t  t o  
low-sulfur c o a l s  from wes t e rn  s t a t e s  and c e n t r a l  Appalachian s t a t e s .  

The Nat iona l  E l e c t r i c  R e l i a b i l i t y  Council  (1975) e s t i m a t e s  t h a t  i n  
1984 about  86 pe rcen t  of t h e  t o t a l  c o a l  used i n  i t s  MARCA reg ion  (which in-  
c ludes  p r i m a r i l y  t h e  s t a t e s  of Minnesota,  North Dakota, South Dakota, Iowa, 
and Nebraska) w i l l  b e  wes te rn  c o a l  ( f i g .  12).  I n  t h e  MAIN reg ion ,  which in-  
c ludes  I l l i n o i s  and p a r t s  of Wisconsin and Missour i  and which is  t h e  p r i n c i p a l  
market r eg ion  a t  p r e s e n t  be ing  s e w e d  by I l l i n o i s  c o a l ,  more than  37 pe rcen t  
of t h e  t o t a l  c o a l  used would come from wes te rn  s t a t e s .  I n  t h e  SWPP r eg ion  
( f i g .  12) , which i nc ludes  most of t h e  sou th -cen t r a l  s t a t e s  , c o a l  consumption 
is  p ro j ec t ed  t o  i n c r e a s e  t o  8 t i m e s  t h e  p r e sen t  l e v e l  and about  79 pe reen t  of 
the t o t a l  c o a l  is p r o j e c t e d  t o  come from wes te rn  s t a t e s .  I n  t h e  ECAR reg ion ,  
more t han  20 m i l l i o n  tons  of  wes te rn  c o a l  is p ro j ec t ed  t o  b e  used f o r  t h e  gen- 
e r a t i o n  of e l e c t r i c  power. This p r o j e c t e d  i n c r e a s e  i n  t h e  u s e  of wes t e rn  c o a l ,  
e s p e c i a l l y  i n  a r e a s  t r a d i t i o n a l l y  s e rved  by I l l i n o i s  c o a l ,  c l e a r l y  shows t h a t  
I l l i n o i s  c o a l  i s  l i k e l y  t o  f a c e  a s e v e r e  cha l l enge  from low-sulfur  wes t e rn  
coa l s .  

Seve ra l  u t i l i t i e s  e i t h e r  have announced t h e  i n s t a l l a t i o n  of f l u e  gas 
d e s u l f u r i z a t i o n  systems o r  a r e  s e r i o u s l y  cons ide r ing  i n s t a l l i n g  them (PEDCo- 
Environmental S p e c i a l i s t s ,  Inc . ,  1976) ( f i g .  13). Unfor tuna te ly ,  d i s p o s a l  of 
was t e  r e s u l t i n g  from f l u e  gas  d e s u l f u r i z a t i o n  and, i n  many ca se s ,  r e l i a b i l i t y  
of t h e  system a r e  s t i l l  major problems. We t h i n k  t h a t  by 1980 some of t h e  
problems a s s o c i a t e d  w i t h  t h e  u s e  of f l u e  gas  desu l f  u r i z a t i o n  systems w i l l  b e  
reso lved  and t h e r e f o r e  b roader  a p p l i c a t i o n  of  d e s u l f u r i z a t i o n  technology ( in -  
c lud ing  r e t r o f i t t i n g  of e x i s t i n g  p l a n t s )  w i l l  b e  p r a c t i c a l .  The widespread 
u s e  of f l u e  gas  d e s u l f u r i z a t i o n  systems would he lp  I l l i n o i s  c o a l  recover  some 
of t h e  market t h a t  h a s  been l o s t  t o  low-sulfur wes te rn  c o a l ,  However, i n  t h e  
upper midwestern s t a t e s  (Michigan, Wisconsin,  Iowa, and Minnesota) i t  appears  
t h a t ,  d e s p i t e  t h e  a v a i l a b i l i t y  of d e s u l f u r i z a t i o n  technology,  t h e  u s e  of Illi- 
n o i s  c o a l  i s  l i k e l y  t o  cont inue  t o  d e c l i n e  a s  more low-cost wes t e rn  c o a l s  be- 
come a v a i l a b l e .  A s  shown i n  t a b l e  1, t h e  e l e c t r i c  u t i l i t i e s  i n  Michigan, W i s -  
cons in ,  Iowa, and Minnesota a r e  a l r eady  paying 13 t o  35 c e n t s  p e r  m i l l i o n  Btu 
l e s s  f o r  wes t e rn  c o a l  than  f o r  c o a l  from I l l i n o i s  mines. I n  I l l i n o i s ,  In- 
d i ana ,  and Missour i ,  which j o i n t l y  consumed more t han  70 pe rcen t  of t h e  t o t a l  
u t i l i t y  c o a l  shipments from I l l i n o i s  c o a l  mines,  t h e  average p r i c e  pa id  by 
the u t i l i t i e s  i n  1975 f o r  I l l i n o i s  coa l s  was only 8 t o  29 c e n t s  p e r  m i l l i o n  
Btu less than  f o r  wes te rn  coa l s .  This  d i f f e r e n t i a l  i n  p r i c e  sugges t s  t h a t ,  i n  
o r d e r  t o  r e g a i n  midwestern c o a l  markets ,  n o t  only does low-cost d e s u l f u r i z a t i o n  
technology need t o  b e  developed, b u t  a s u b s t a n t i a l  improvement i n  I l l i n o i s  c o a l  
mine p r o d u c t i v i t y  w i l l  have t o  b e  achieved i n  o rde r  t o  lower c o s t s .  

The second f a c t o r  t h a t  is  t o  some e x t e n t  r e s p o n s i b l e  f o r  slow growth 
i n  I l l i n o i s  c o a l  development i s  compet i t ion  from n u c l e a r  power. I n  t a b l e  2,  
t h e  comparison of c o s t s  f o r  power p l a n t s  by type  of f u e l  i s  shown. The d a t a  
show t h a t  the ope ra t i on  of n u c l e a r  power p l a n t s  is about  17 p e r c e n t  less c o s t l y  
t han  t h e  o p e r a t i o n  of c o a l  p l a n t s .  Largely because of t h i s  d i f f e r e n c e ,  s e v e r a l  
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Fig.  10 - Coal consumption by indus t ry  i n  se lec ted  s t a t e s  F ig .  11 - Coal consumption by i n d u s t r i a l  p l an t s  i n  se lec ted  
i n  1966, by source of coal  used. (Source of data:  U.S. s t a t e s  i n  1975, by source of coa l  used. (Source of da ta :  
Bureau of Mines, 1967.) U.S, Bureau of Mines, 1976b. ) 
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F i g .  12 - Projected u s e  o-f western coal  by e l e c t r i c  u t i l i t i e s  i n  the  United Sta:l;es i n  

1984, (Source of data: National E l e c t r i c  R e l i a b i l i t y  Council, 1975. ) 

Fig.  13 - Flue gas de su l fu r i z a t i on  systems operat ing,  under cons t ruc t ion ,  orWplanned i n  the  
United S t a t e s ,  Ju ly  1976. (Source of' da ta :  PEDCo-Environmental S p e c i a l i s t s ,  I n c , ,  1976.) 



TABLE 1-AVERAGE PRICE PAID BY ELECTRIC UTILITIES FOR COAL 
FROM SELECTED STATES-1975 

P r i c e  paid f o r  coa l  
($ /mi l l ion  ~ t u )  

Tons ( 1 )  ( 2  ( 3  
de l ive red  I l l i n o i s  Wyoming Montana Difference Difference 

S t a t e  ( ~ 1 0 0 0 )  coa l  coa l  coa l  ( 1 ) - ( 2 ) =  ( 1 ) - ( 3 ) =  

I l l i n o i s  21,218.1 0.66 0.77 0.95 -0.11 -0.29 

Indiana 3,134.6 0.69 0.77 0.92 -0.08 -0.23 

Michigan 274.5 1 .21 - 0.86 - +0.35 

Wisconsin 4,856.9 0.87 0.69 0.62 +o. 18 +O. 25 

Iowa 2 ,518-5 0.87 0.74 0.88 +O. 13 -0.01 

Minnesota 1,717.3 0 - 7 7  - 0.56 - +0.21 

Missouri  10,661.1 0.53 0.61 - -0.08 - 
Source of d a t a :  Federal  Power C6mmission ( 1976).  

e l e c t r i c  u t i l i t i e s  i n  t h e  United S t a t e s  a r e  contemplat ing f u r t h e r  c o n s t r u c t i o n  
of nuc l ea r  power p l a n t s .  A s  shown i n  f i g u r e  14, i t  has  been p ro j ec t ed  t h a t ,  
by t h e  end of 1984, about 30 pe rcen t  of t h e  t o t a l  e l e c t r i c  power gene ra t i on  
i n  t h e  MAIN, SERC, MAAC, and NPCC reg ions  w i l l  come from nuc l ea r  power. With- 
i n  t h e  MAIN r eg ion ,  where t h e r e  a r e  enormous c o a l  r e s e r v e s ,  t h e  p ropo r t i on  of 
t o t a l  e l e c t r i c  energy der ived  from c o a l  i s  p r o j e c t e d  t o  d e c l i n e  from 60 pe rcen t  
i n  1975 t o  56 pe rcen t  i n  1984. During t h e  same per iod  t h e  u s e  of nuc l ea r  power 
i s  p r o j e c t e d  t o  i n c r e a s e  from 17.0 percen t  i n  1975 t o  29.3 pe rcen t  i n  1984 
(Nat iona l  E l e c t r i c  R e l i a b i l i t y  Counci l ,  1975). 

Slow progress  i n  t h e  development of technology t o  produce s y n t h e t i c  
f u e l s  from c o a l  i s  a l s o  a f a c t o r  t h a t  is  t o  some e x t e n t  ho ld ing  back t h e  devel- 

opment of I l l i n o i s  c o a l  resources .  
TABLE 2-BASELOAD ELECTRICITY There a r e  s e v e r a l  major mining compa- 

GENEUTION COSTS* n i e s  t h a t  have acqui red  c o a l  r e s e r v e s  
( m i l l s / k ~ h ,  1975 d o l l a r s )  i n  I l l i n o i s  f o r  t h e  produc t ion  of syn- 

Nuclear  Coal 
t h e t i c  f u e l s  . These companies, a long  

O i l  steam - wi th  o t h e r  major owners of I l l i n o i s  
C a p i t a l  13.45 9.30 

7-58 c o a l  r e s e r v e s ,  a r e  c l o s e l y  watching 
Fuel  1.80 10.11 20.70 developments i n  t h e  produc t ion  of syn- 
Other 3 .00  2.00 1,88 t h e t i c  f u e l .  ERDA (Energy Research and 

T o t a l  18.25 21.41 30.16 
Development Adminis t ra t ion)  has  re-  
c e n t l y  announced t h a t  a $237 m i l l i o n  

*Assumes a d e l i v e r e d  p r i c e  of $1.10 per  m i l l i o n  Btu 
f o r  low-su l fur  c o a l  and $2.25 p e r  m i l l i o n  Btu f o r  

demonstrat ion p l a n t  t h a t  w i l l  produce 

r e s i d u a l  o i l .  C a p i t a l  c o s t s  i n  1975 d o l l a r s  a r e  3,900 b a r r e l s  of l i q u i d  f u e l s  pe r  day 
$550 p e r  kw f o r  n u c l e a r ,  $380 p e r  kw f o r  c o a l ,  and and 22 m i l l i o n  cubic  f e e t  of gas  p e r  
$310 p e r  kw f o r  o i l .  A f i x e d  charge r a t e  of 15 day w i l l  b e  cons t ruc t ed  in I l l i n o i s .  
percent  and a c a p a c i t y  f a c t o r  of Oa.7 were assumed. 

Source of t a b l e :  F e d e r a l  Energy Adminis t ra t ion  
Cons t ruc t ion  of t h e  p l a n t  is scheduled 

( 1976).  
t o  b e  completed by t h e  end of 1980. 



Fig.  14 - Projected e l e c t r i c  power generat ing capaci ty  i n  1984, by type of f u e l .  (Source of 

data:  National E l e c t r i c  R e l i a b i l i t y  Council, 1975. ) 

The p l a n t ,  t o  b e  l o c a t e d  a t  New Athens, w i l l  by opera ted  by Coalcon t o  evalu- 
a t e  t h e  e f f i c i e n c y  of de s ign  of t h e  p l a n t  and t h e  m a r k e t a b i l i t y  of t h e  ~ l a n t ' s  
products .  ERnA has  a l s o  announced t h e  approva l  of planning funds f o r  a  demon- 
s t r a t i o n  p l a n t  t h a t  w i l l  c o s t  between $200 m i l l i o n  and $400 m i l l i o n  and w i l l  
g a s i f y  2,200 tons  of c o a l  p e r  day t o  produce 18 m i l l i o n  cub i c  f e e t  of gas  p e r  
day and 2,400 b b l  of s y n t h e t i c  crude o i l  p e r  day. The p l a n t  w i l l  b e  i n  Pe r ry  
County and w i l l  b e  opera ted  by t h e  I l l i n o i s  Coal G a s i f i c a t i o n  Group, which in- 
c ludes  Peoples  Gas Ligh t  and Coke Co., Northern I l l i n o i s  Gas Co., C e n t r a l  11- 
l i n o i s  L igh t  Co., C e n t r a l  I l l i n o i s  P u b l i c  S e r v i c e  Co., and North Shore Gas Co. 
Even though i n d u s t r y  and f e d e r a l  and s t a t e  governments a r e  making cons ide rab l e  
e f f o r t s  t o  demonstrate  and commercialize technology f o r  t h e  produc t ion  of syn- 
t h e t i c  f u e l  from c o a l ,  we b e l i e v e  t h a t  commercial izat ion of s y n t h e t i c  f u e l s  i s  
n o t  l i k e l y  t o  beg in  much b e f o r e  1985 and t h a t ,  a f t e r  t h a t  beg inn ing ,  a  number 
of y e a r s  w i l l  pass  b e f o r e  s y n t h e t i c  f u e l s  make a  s i g n i f i c a n t  c o n t r i b u t i o n  t o  
t o t a l  energy needs. The impact of s y n t h e t i c - f u e l  p roduc t ion  on I l l i n o i s  c o a l ,  
however, should  b e  s i g n i f i c a n t  i n  a  s h o r t e r  t ime. 

Fede ra l ,  s t a t e ,  and l o c a l  government r e g u l a t i o n s  of c o a l  mining a r e  
a l s o  f a c t o r s  which i n  some cases  l i m i t  o r  de lay  t h e  development of c o a l  r e se rves .  

The l a c k  of a p o s i t i v e  n a t i o n a l  p o l i c y  encouraging t h e  u t i l i z a t i o n  
of c o a l  i s  a l s o  a  f a c t o r  which l i m i t s  t h e  development of new mines i n  I l l i n o i s  
and elsewhere i n  t h e  United S t a t e s .  



PROJECTED COAL SUPPLY FROM 
ILLINOIS MINES 

I n  s p i t e  of t h e  problems I l l i n o i s  
c o a l  c u r r e n t l y  f a c e s ,  t h e r e  a r e  some 
r eg ions  where i t  is  s t i l l  compet i t ive  
w i t h  o t h e r  f u e l s .  To supply  c o a l  t o  
t h e s e  markets ,  t h e  i n d u s t r y  h a s  an- 
nounced p l ans  f o r  t h e  opening of 12 
new mines and t h e  expansion of 2 ex- 
i s  t i n g  mines i n  I l l i n o i s  (Nie l sen ,  
1976). The opening of s e v e r a l  o t h e r  
mines i n  I l l i n o i s  is  a l s o  be ing  s e r i -  
ous ly  considered.  Le t  us  examine t h e  
q u a n t i t y  of c o a l  t h a t  is  l i k e l y  t o  b e  
produced from c o a l  mines i n  I l l i n o i s  
t o  m e e t  the needs of t h e  nea r  f u t u r e  
( t a b l e  3) .  

Short-Term Outlook-1977 

I n  1975, I l l i n o i s  c o a l  p roduc t ion  
t o t a l e d  59.5 m i l l i o n  tons  and t h e  
number of days t h a t  a l l  mines worked 
averaged 205 days,  accord ing  t o  t h e  
I l l i n o i s  Department of Mines and Min- 
e r a l s  (1976). To e s t i m a t e  mining 
capac i t y  of mines,  t h e  U.S, Bureau of 
Mines assumes 235 working days pe r  
y e a r  a s  a l i m i t .  I l l i n o i s  mine d a t a  
show t h a t ,  excep t  i n  1967, t h e  aver- 
a g e  number of days p e r  y e a r  worked a t  
a l l  mines i n  I l l i n o i s  has  never  ex- 
ceeded 235 days.  I n  t h e  p a s t  10 y e a r s  
(except  p o s s i b l y  i n  1967), t h e  aver- 

TABLE 3-PROJECTED COAL SUPPLY 
FROM ILLINOIS MINES 

( m i l l i o n  t ons )  

Short-Term Outlook-1977 

U.S. Bureau of Mines . . . . . . . . . . . . . . . . .  71.0 

Federa l  Energy Administration. . . . . . . . . . . . .  73.2 

I l l i n o i s  S t a t e  Geological Survey . . . . . . . . . . .  60-65 

Intermediate-Term Outlook-1980 

Based on Coal Age capaci ty  f o r e c a s t .  . . . . . . . . .  77.4 

U.S. Bu reauo f  Mines . . . . . . . . . . . . . . . . .  75.0 

Federa l  Energy Administration 

. . . . . . . . .  BAU-business a s  usual  scenar io .  79.0 

. . . . .  ACC-accelerated development scenar io .  .112.0 

. . . . . . . . . . .  I l l i n o i s  S t a t e  Geological Survey 77-80 

Long-Term Outlook-1985 

. . . . . . . . . . .  Based on NCAts capaci ty  f o r eca s t  82.0 

Federa l  Energy Administration 

. . . . . . . . .  BAU-business a s  usual  scenar io .  87.7 

. . . . .  ACC-accelerated development scenar io .  .165.4 

I l l i n o i s  S t a t e  Geological Survey 

. . .  Growth r a t e  1980-1985: 1.5 percent  per  yea r  82.5 

Growth r a t e  1980-1985: 4 .0  percent  pe r  yea r  . . .  93.1 

. .  Growth r a t e  1980-1985: 8.0 percent  per  year  .112.1 

Sources of da t a :  U.S. Bureau of Mines (1974a) ;  Federa l  

Energy Administration ( 1974) ; Coal Age (Nie lsen ,  1976 1; 
National Coal Associa t ion  (Coal News, 1975); and I l l i n o i s  
S t a t e  Geological Survey. 

age  number of days t h a t  a l l  mines worked has  ranged from 184 t o  220 days. As-  
suming 235 days a s  t h e  h i g h e s t  a t t a i n a b l e  f i g u r e ,  we e s t i m a t e  I l l i n o i s  c o a l  
mining c a p a c i t y  a t  p r e sen t  t o  b e  about  68 m i l l i o n  tons .  The 8-month I l l i n o i s  
mining produc t ion  record  ( ~ a n u a r y  through August, 1976) sugges t s  t h a t  I l l i n o i s  
c o a l  p roduc t ion  i n  1976 may be  about  t h e  same a s  i t  was i n  1975, i f  n o t  below. 
Seve ra l  new mines a r e  expected t o  s t a r t  p roduc t ion  i n  1977, and w i t h  t h e  pro- 
duc t i on  from t h e s e  new mines, I l l i n o i s  c o a l  p roduc t ion  i n  1977 may range  from 
60 t o  65 m i l l i o n  t o n s ,  

According t o  a U,S. Bureau of Mines p r o j e c t i o n  f o r  1977, I l l i n o i s  
c o a l  p roduc t ion  w i l l  i n c r e a s e  t o  71 m i l l i o n  tons  (U,S. Bureau of Mines, 1974). 
I n  t h e  FEA'S P r o j e c t  Independence Report ,  I l l i n o i s  c o a l  p roduc t ion  was esti- 
mated t o  r each  a l e v e l  of 73.2 m i l l i o n  t ons  by 1977 (Federa l  Energy Administra- 
t i o n ,  1974). I n  our  op in ion  bo th  of t h e s e  f o r e c a s t s  a r e  too  o p t i m i s t i c  t o  b e  
achieved by nex t  year .  



Within t h e  nex t  f i v e  y e a r s  s e v e r a l  new mines a r e  expected t o  reach  
f u l l  c a p a c i t y ,  b r i ng ing  a  s u b s t a n t i a l  i n c r e a s e  i n  I l l i n o i s  c o a l  mining capac- 
i t y .  The February 1976 i s s u e  of Coal Age r epo r t ed  p l ans  f o r  t h e  opening of 12 
new mines and t h e  expansion of 2 e x i s t i n g  mines i n  I l l i n o i s  by 1980 (Nie l sen ,  
1976). Coal Age e s t ima te s  t h a t ,  when a l l  of t h e s e  announced new mines and 
mine expansions a r e  completed, t h e  new capac i t y  w i l l  amount t o  about  33 m i l l i o n  
tons .  Consider ing a  capac i t y  l o s s  r e s u l t i n g  from mines c l o s i n g  a t  t h e  r a t e  of 
5  pe rcen t  p e r  yea r ,  a s  es t imated  by t h e  FEA (1974) on a  n a t i o n a l  b a s i s ,  t h e  
e x i s t i n g  I l l i n o i s  mine capac i t y  of 68 m i l l i o n  tons  p e r  y e a r  would b e  reduced 
t o  53 m i l l i o n  t ons  p e r  y e a r  by 1980; t h e  n e t  i n c r e a s e  i n  capac i t y  r e s u l t i n g  
from t h e  a d d i t i o n a l  c apac i t y  would i n c r e a s e  t h e  e x i s t i n g  mine c a p a c i t y  by 26 
pe rcen t ,  t o  86 m i l l i o n  tons  p e r  yea r .  A t  a  90 pe rcen t  c a p a c i t y - u t i l i z a t i o n  
r a t e ,  i n  1980 I l l i n o i s  c o a l  p roduc t ion  would amount t o  about 77 m i l l i o n  tons .  

I n  1974 t h e  U,S, Bureau of Mines es t imated  t h a t  1975 I l l i n o i s  c o a l  
p roduc t ion  would b e  68 m i l l i o n  tons  (U.S. Bureau of Mines, 1974). I n  1975, 
however, a c t u a l  p roduc t ion  i n  I l l i n o i s  was on ly  59,5 m i l l i o n  tons .  The 1974 
U.S. Bureau of Mines r e p o r t  f u r t h e r  es t imated  t h a t  I l l i n o i s  c o a l  p roduc t ion  
would r each  a  l e v e l  of 75 m i l l i o n  t ons  by 1980. This  e s t i m a t e  is  on ly  2 m i l -  
l i o n  t o n s  s h o r t  of t h e  produc t ion  l e v e l  t h a t  we e s t ima ted  from t h e  Coal Age 
f o r e c a s t  (Nielsen,  1976). 

I n  t h e  FEA P r o j e c t  Independence Report ,  t h e  FEA Coal Task Force es- 
t imated t h e  f u t u r e  c o a l  supply from v a r i o u s  coal-producing r eg ions  under two 
scenar ios-business  a s  usua l  s c e n a r i o  and a c c e l e r a t e d  development s c e n a r i o .  
The Task Force es t imated  t h a t ,  under a  bus ine s s  as usua l  s c e n a r i o ,  i n  1980 11- 
l i n o i s  c o a l  p roduc t ion  would amount t o  79,Q m i l l i o n  t ons  (Fede ra l  Energy Ad- 
m i n i s t r a t i o n ,  1974). 

W e  a r r i v e d  a t  a  s i m i l a r  c o a l  p roduc t ion  e s t i m a t e  us ing  t h e  fo l lowing  
approach: 

1. Coal ~ g e ' s  new mine capac i t y  e s t i m a t e  was a d j u s t e d  t o  
a l low f o r  mines t h a t  we cons idered  n o t  l i k e l y  t o  reach  
f u l l  c apac i t y  by 1980, 

2. The e x i s t i n g  mine capac i t y ,  8 m i l l i o n  tons  pe r  y e a r ,  
was ad ju s t ed  t o  a l low f o r  mine d e p l e t i o n  l o s s e s  t h a t  
w e  e s t ima ted  by assuming t h a t  a l l  t h e  mines which a r e  
now more t han  30 y e a r s  o ld  w i l l  n o t  b e  i n  ope ra t i on  
i n  1980. 

3. E x i s t i n g  mine capac i t y  was a l s o  ad ju s t ed  f o r  c apac i t y  
l o s s e s  t h a t  a r e  l i k e l y  t o  r e s u l t  from premature  shu t -  
down of l e s s  e f f i c i e n t  mines. 

We e s t i m a t e  t h e  t o t a l  new capac i t y  t h a t  is  l i k e l y  t o  b e  added between 
now and 1980 a t  about  27 m i l l i o n  t ons ,  Of t h i s  amount about  9  m i l l i o n  t ons  
would b e  replacement capac i t y ;  t h e r e f o r e ,  t h e  t o t a l  n e t  c apac i t y  t h a t  may b e  
added between now and 1980 would amount t o  18 m i l l i o n  t ons ,  b r i n g i n g  I l l i n o i s  



c o a l  mining capac i t y  i n  1980 t o  about 86 m i l l i o n  t ons  p e r  year .  A t  a 90 per- 
c e n t  c a p a c i t y - u t i l i z a t i o n  r a t e ,  I l l i n o i s  c o a l  p roduc t ion  i n  1980 would b e  about  
77 m i l l i o n  tons .  S ince  c o n s t r u c t i o n  of two coal-conversion demonstrat ion p l a n t s  
is scheduled t o  b e  completed by 1980, t h e  need f o r  an a d d i t i o n a l  2 t o  3 m i l l i o n  
tons  of c o a l  pe r  y e a r  could e a s i l y  a r i s e ,  b r i ng ing  I l l i n o i s  c o a l  product ion t o  
about  80 m i l l i o n  t ons ,  A l l  t h e  f o r e c a s t s  cons idered  h e r e  l e a d  t o  t h e  conclu- 
s i o n  t h a t  i n  1980 I l l i n o i s  c o a l  p roduc t ion  i s  most l i k e l y  t o  f a l l  between 75 
and 80 m i l l i o n  tons .  

Long-Term Outlook-1985 

The a c t u a l  tonnage t h a t  w i l l  b e  produced from mines i n  I l l i n o i s  i n  
1985 i s  l i k e l y  t o  b e  i n f l uenced  by t h e  e f f e c t s  of s e v e r a l  f a c t o r s ,  inc lud ing :  
amendments t o  t h e  Clean A i r  Act ,  i f  t h e r e  a r e  any; development of wes te rn  c o a l  
and t h e  a b i l i t y  of t h i s  c o a l  t o  i n t r u d e  upon t h e  markets t r a d i t i o n a l l y  se rved  
by I l l i n o i s  c o a l ;  p u b l i c  acceptance of n u c l e a r  power t o  gene ra t e  e l e c t r i c i t y ;  
magnitude of t h e  p r o j e c t e d  s h o r t f a l l  i n  supply of compet i t ive  f u e l s ,  e s p e c i a l l y  
n a t u r a l  ga s ;  and f e d e r a l ,  s t a t e ,  and l o c a l  governmental p o l i c i e s  r e g u l a t i n g  
t h e  mining and u t i l i z a t i o n  of c o a l ,  

To p r o j e c t  t h e  supply of c o a l  from I l l i n o i s  mines i n  1985, w e  assumed 
t h r e e  demand growth r a t e s  f o r  I l l i n o i s  c o a l  f o r  t h e  pe r iod  1980-1985-low, me- 
dium, and h igh  ( f i g ,  15).  The low demand growth r a t e  assumed---1,5 pe rcen t  pe r  
year-is s i m i l a r  t o  t h e  growth r a t e  t h a t  t h e  I l l i n o i s  Basin c o a l  i n d u s t r y  ex- 
per ienced  from 1950 through 1960, when i nc rea sed  u se  of n a t u r a l  gas  and f u e l  
o i l  e s s e n t i a l l y  wiped ou t  p o t e n t i a l  new c o a l  markets ,  Condi t ions  t h a t  we be- 
l i e v e  could l e a d  t o  a low growth r a t e  would be: s e v e r e  compet i t ion  from west- 
e r n  c o a l s ;  a f u r t h e r  shr inkage  i n  h igh-su l fur  c o a l  markets a s  a r e s u l t  of tough 
environmental  r e g u l a t i o n s  and l a c k  of adequate  d e s u l f u r i z a t i o n  technology; con- 
t i n u i n g  compet i t ion  of n a t u r a l  gas and f u e l  o i l  w i t h  coa l ;  a f u r t h e r  i n c r e a s e  
i n  compet i t ion  from n u c l e a r  power; and a s lower  t han  p ro j ec t ed  o v e r a l l  i n c r e a s e  
i n  demand f o r  c o a l s ,  

The medium demand growth r a t e  f o r  I l l i n o i s  c o a l  assumed f o r  t h e  pe- 
r i o d  1980-1985-4 pe rcen t  p e r  year-is s l i g h t l y  below t h e  r a t e  under which t h e  
I l l i n o i s  Basin c o a l  i n d u s t r y  expanded from 1960 through 1969, when t h e  demand 
f o r  u t i l i t y  c o a l  i nc r ea sed  a t  an average  growth r a t e  of about  7 pe rcen t  p e r  
y e a r ,  Condi t ions  t h a t  we b e l i e v e  could once aga in  l e a d  t o  t h i s  growth r a t e  
inc lude :  an  i n c r e a s e  i n  t h e  u s e  of I l l i n o i s  c o a l  i n  I l l i n o i s ,  I nd i ana ,  Ken- 
tucky, and Missour i ;  t h e  i nc r ea sed  u s e  of f l u e  gas  d e s u l f u r i z a t i o n  technology 
t o  remove s u l f u r  and hence open some c o a l  markets t h a t  a r e  now cons idered  l o s t  
t o  wes t e rn  c o a l s ;  l i m i t a t i o n s  on t h e  amount of c o a l  a v a i l a b l e  from reg ions  
t h a t  t r a d i t i o n a l l y  supp l i ed  s o u t h e a s t e r n  s t a t e s  and a consequent need t o  s h i p  
l a r g e r  amounts of c o a l  from t h e  I l l i n o i s  Basin,  and i n  p a r t i c u l a r  from Illi- 
n o i s ,  t o  t h e s e  s t a t e s ;  growth i n  t h e  u s e  of I l l i n o i s  c o a l  i n  bo th  t h e  i n d u s t r i a l  
and t h e  coking markets ;  l i m i t e d  a v a i l a b i l i t y ,  h igh  p r i c e s ,  and governmental 
r e g u l a t i o n s  cont inu ing  t o  d i scourage  manufactur ing p l a n t s  and u t i l i t i e s  from 
us ing  n a t u r a l  ga s ;  and e f f o r t s  by f e d e r a l  and s t a t e  governments t o  promote 
l e g i s l a t i o n  encouraging t h e  c o a l  mining i n d u s t r y  t o  supply c o a l  t o  meet n a t i o n a l  
needs ,  
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F i g .  15 - Trends i n  coal  supply from the  I l l i n o i s  Basin, 1930-1975. 

A h i g h  demand growth r a t e  from 1980 t o  1985-8 pe rcen t  p e r  year- 
would correspond t o  t h e  r a t e  t h a t  the I l l i n o i s  Basin i n d u s t r y  exper ienced dur- 
i n g  World War 11. The fo l lowing  cond i t i ons  could c o n t r i b u t e  t o  t h i s  r a t e :  a 
d r a s t i c  slowdown i n  t h e  development of wes t e rn  c o a l  f i e l d s ;  s t r i c t  l i m i t a t i o n s  
imposed on t h e  u se  of n u c l e a r  power t o  g e n e r a t e  e l e c t r i c i t y ;  reduced ava i l a -  
b i l i t y  of f u e l  o i l  and n a t u r a l  gas ;  an ea s ing  of t h e  l i m i t a t i o n s  imposed on 
t h e  u s e  of h igh-su l fur  c o a l s ;  expanded u s e  of I l l i n o i s  c o a l  f o r  s y n t h e t i c - f u e l  
p roduc t ion ;  and t h e  adopt ion  of government p o l i c y  f avo r ing  t h e  u se  of coa l .  

I f  from 1980 t o  1985 the demand f o r  I l l i n o i s  c o a l  i n c r e a s e s  a t  an 
average growth rate of 1.5 pe rcen t  p e r  y e a r ,  we e s t i m a t e  t h a t  I l l i n o i s  c o a l  
p roduc t ion  i n  1985 w i l l  have t o  i n c r e a s e  t o  about 83 m i l l i o n  t o n s ,  s l i g h t l y  
more t han  the amount e s t ima ted  t o  b e  produced i n  1980. I f  t h e  demand f o r  c o a l  
i n c r e a s e s  a t  a growth r a t e  of 8 pe rcen t  p e r  y e a r  from 1980 t o  1985, however, 
the p roduc t ive  capac i t y  of I l l i n o i s  c o a l  mines w i l l  have t o  b e  expanded sub- 
s t a n t i a l l y  t o  produce more than  112 m i l l i o n  tons .  I f  t h e  I l l i n o i s  c o a l  demand 
i n c r e a s e s  a t  an average growth r a t e  of 4 pe r cen t  p e r  y e a r  from 1980 through 
1985-and we t h i n k  t h a t  t h i s  i s  a l i k e l y  r a t e - I l l i n o i s  c o a l  mine p roduc t ive  
capac i t y  w i l l  have t o  b e  expanded t o  produce more than  93  m i l l i o n  tons  of c o a l  
i n  1985. 



The Na t iona l  Coal Assoc i a t i on  h a s  made a survey  of p l ans  t h a t  t h e  
United S t a t e s  c o a l  i n d u s t r y  i s  cons ide r ing  regard ing  expansion of p r e s e n t  mine 
capac i t y  through t h e  opening of new mines o r  t h e  expansion of e x i s t i n g  mines 
(coal N e w s ,  1975),  For I l l i n o i s  t h e  survey  shows t h a t  between now and 1985 
t h e  i n d u s t r y  p lans  t o  develop an a d d i t i o n a l  c apac i t y  amounting t o  41 m i l l i o n  
tons .  Obviously,  p a r t  of t h i s  new capac i t y  would b e  r equ i r ed  t o  r e p l a c e  de- 
p l e t i o n  of e x i s t i n g  mines. The FEA (1974) used d e p l e t i o n  r a t e s  of 5 pe rcen t  
p e r  y e a r  through 1980 and 3 pe rcen t  p e r  y e a r  t h e r e a f t e r ,  Using t h e s e  r a t e s  of 
d e p l e t i o n ,  we e s t i m a t e  t h a t  by 1.985 about  23 m i l l i o n  tons  of t h e  e x i s t i n g  68 
m i l l i o n  t o n  capac i t y  w i l l  b e  l o s t  owing t o  d e p l e t i o n ,  Thus t h e  n e t  I l l i n o i s  
c o a l  mining c a p a c i t y  i n  1985 would b e  about 86 m i l l i o n  t ons ,  Even a t  a 95 per- 
c e n t  c a p a c i t y - u t i l i z a t i o n  r a t e ,  t h e  produc t ion  from I l l i n o i s  c o a l  mines i n  1985 
would b e  on ly  82 m i l l i o n  tons-about 11 m i l l i o n  tons  l e s s  than  t h e  amount we 
t h i n k  would b e  needed a t  a 4 pe rcen t  growth rate and about  30 m i l l i o n  t ons  
less than  t h e  amount e s t ima ted  t o  b e  needed i f  demand f o r  I l l i n o i s  c o a l  in- 
c r ea sed  a t  t h e  r a t e  of 8 pe rcen t  p e r  y e a r  from 1980 through 1985, 

I n  t h e  FEA's P r o j e c t  Independence Report  (Federa l  Energy Administra- 
t i o n ,  l974) ,  t h e  Coal Task Force  e s t ima ted  t h a t  i n  1985 I l l i n o i s  c o a l  produc- 
t i o n  would reach  a l e v e l  of 87,7 m i l l i o n  t ons  under a b u s i n e s s  a s  usua l  sce- 
n a r i o  and a s  h i g h  a s  165,4 m i l l i o n  t ons  under an  acce l e ra t ed  development sce- 
n a r i o .  I n  a more r e c e n t  r e p o r t  (Fede ra l  Energy Adminis t ra t ion ,  1976),  t h e s e  
produc t ion  f o r e c a s t s  have been somewhat c u r t a i l e d ,  I n  view of ou r  f o r e c a s t ,  
i t  i s  c l e a r  t h a t  t h e  c o a l  supply  p r o j e c t e d  under t h e  o r i g i n a l  FEA b u s i n e s s  a s  
usua l  s c e n a r i o  f o r  I l l i n o i s  would n o t  even b e  enough t o  meet t h e  p r o j e c t e d  de- 
mand. This  sugges t s  t h a t  s e v e r a l  new mines,  i n  a d d i t i o n  t o  ones a l r e a d y  an- 
nounced o r  be ing  planned, may have t o  b e  opened i n  I l l i n o i s  between 1980 and 
1985 t o  meet t h e  demand, 

CONCLUSIONS 

Desp i t e  t h e  problems f a c i n g  t h e  c o a l  i n d u s t r y  i n  I l l i n o i s ,  t h e  u s e  
of I l l i n o i s  c o a l  is  bound t o  i n c r e a s e ,  Although t h e  i n c r e a s e  i n  t h e  u s e  of 
I l l i n o i s  c o a l  is  n o t  l i k e l y  t o  b e  a s  h igh  a s  t h e  i n c r e a s e  p r o j e c t e d  f o r  t h e  
u se  of wes t e rn  c o a l s ,  I l l i n o i s  c o a l  is  expected t o  con t inue  t o  supply a sub- 
s t a n t i a l  p o r t i o n  of t h e  c o a l  used i n  t h e  Upited S t a t e s ,  I n  view of o u r  pre- 
d i c t i o n  of a 4 pe rcen t  r a t e  of growth, w e  b e l i e v e  t h a t  t h e  i n d u s t r y ' s  announced 
capac i t y  f o r  1985 w i l l  n o t  b e  adequate  t o  meet t h e  demand, Therefore ,  we f e e l  
t h a t  i t  w i l l  b e  neces sa ry  t o  open s e v e r a l  new mines between 1980 and 1985, i n  
a d d i t i o n  t o  t hose  announced o r  be ing  planned,  t o  b r i n g  I l l i n o i s  c o a l  mining 
c a p a c i t y  t o  more t han  102 m i l l i o n  tons  p e r  y e a r ,  which a t  a 90 pe rcen t  e f f ec -  
t i v e  u t i l i z a t i o n  could supply t h e  93  m i l l i o n  t ons  of c o a l  t h a t  we e s t i m a t e  w i l l  
b e  needed i n  1985, I f  t h e  development of wes te rn  c o a l  i s  cons iderab ly  slowed 
down and t h e  l i m i t a t i o n s  imposed on t h e  u s e  of h igh-su l fur  coa l s  a r e  eased,  
t h e  demand f o r  I l l i n o i s  c o a l  could i n c r e a s e  s u b s t a n t i a l l y ,  and t o  supply t h i s  
demand, I l l i n o i s  c o a l  mining capac i t y  by 1985 may even have t o  b e  a lmost  doubled 
from t h e  1975 e s t ima ted  mining capac i t y  of about 68 m i l l i o n  tons ,  
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