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COAL RESOURCES OF ILLINOIS* 

M,  E .  Hopkins and Jack A. Simon 

COAL RESERVES I N  ILLINOIS 

I l l i n o i s  IS blessed with abundant coa l ,  t h e  f u e l  t h a t  a t  present  
represents  t h e  n a t i c n q s  bes t  hope of becoming more s e l f - s u f f i c i e n t  i n  energy 
production i n  t h e  f -~ . tu re .  Coal-bearing Pennsylvanian rocks under l ie  about 
65 percent of t h e  s t a t e  of I l l i n o i s  (36,806 out of a t o t a l  of 56,400 square 
m i l e s ) ,  appearing ir ,  a l l  or  p a r t s  of 86 of t h e  s t a t e ' s  102 counties ( f i g .  1). 

Compared t o  t h e  other s t a t e s ,  I l l i n o i s  i s  i n  an enviable pos i t ion  
i n  regard t o  coal  reserves ( t a b l e  1 ) .  It has t h e  l a r g e s t  reserves  of b i tu -  
minous coal  of any r t a t e  and i s  surpassed i n  t o t a l  
Dakota and Montana, which have l a r g e  quan t i t i e s  of 
subbituminous coals .  Although I.arge quan t i t i e s  of 
s t a t e s  l i e  a t  shallcw depths, a s ign i f i can t  amount 
deep f o r  s t r i p  minirg but s t i l l  would be d i f f i c u l t  
methods. 

reserves  only by North 
lower rank l i g n i t e  and 
reserves i n  t h e  western 
a re  coals  t h a t  l i e  too  
t o  mine by underground 

Long-term {tnd continuing s tud ies  of I l l i n o i s  coal  reserves  by t h e  
1:Llinois S t a t e  Geolc..;ical Survey have massed a f i n d  of d a t a  on I l l i n o i s  coa l  
reserves  t h a t  i s  extlemely d e t a i l e d  and c~mprehensive. An est imate of Illi- 
nois  coal  reserves  wa3 published i n  1952 and has been supplemented by more re-  
cent  ma te r i a l  f o r  various p a r t s  of t h e  s t a t e .  Coal reserves  have been es-ti- 
mated f o r  79 I l l i n o i s  counties (Cady e t  sl. , 1952 ; Clegg , 1961, 1972 ; Hopkins , 
1968 ; Reinert sen,  1964 ; Searight and Smith, 1969 ; Smith, 1957, 1958, 1961, 1968 ; 
Smith and Berggren, 1963). I n  October 1973, 46 mines were operat ing i n  t h e  
state-21 underground 2nd 25 s t r i p  mines, Preliminary f i g u r e s  show I l l i n o i s  
produced about 61,314,107 tons  of coa l  i n  1973. 

*From a paper presented zt the  F i r s t  Annual I l l i n o i s  Energy Conference a t  the  Universi ty  of 
I l l i n o i s  a t  Chicago C i r c l e ,  June 13-15, 1973. 



TABLE 1-ESTIMATED REMAINING COAL RESERVES OF THE UNITED STATES 
BY RANK, SULFUR CONTENT, AND STATE ON JANUARY 1, 1965 

( l o 6  short tons) 

Coal rank S u l f u r  content  (% ) 
and s t a t e  0.7 or  l e s s  0.8 - 1.0 1.1 - 1.5 1.6 - 2.0 2 .1  - 2.5 2.6 - 3.0 3 .1  - 3.5 3.6 - 4.0 Over 4.0 To ta l  

BITUMINOUS COAL 

Alabama 
Alaska 
Arkansas 
Colorado 
Georgia 

1 l l i n o i s t S  
Indiana 
Iowa 
Kansas 
Kentucky 

West 
Eas t  

Maryland 
Michigan 
Miss o u r i  
Montana 
New Mexico 

North Carol ina  
Ohio 
Oklahoma 
Oregon 
Pennsylvania 

Tennessee 
Texas 
Utah 
Vi rg in i a  
Washington 

West V i rg in i a  
Wyoming 
Other s t a t e s  

To ta l  104,168.4 110,928.9 49,125.7 4 2 , 6 6 4 4  47,636.9 51,400.0 90,118.7 127,434.9 $05,169.1 728,547.0 

Percent  of t o t a l  14.3 15.2 6.7 5.8 6- 5 7.0 12.4 17.5 14.4 100.0 

SUBBITUMINOUS COAL 

Alaska 71,115.6 - 71,115.6 
Colorado 13,320.8 4,908.7 18,229.5 
Montana 94,084.4 36,728.0 0.5 1,303.7 132,116.6~ '  
New Mexico 38,735.0 12,000.0 50,735.0 
Oregon 87.0 87.0 174.0 

(Continued on next page)  



TABLE 1- Continued 

Coal rank Su l fu r  content  ( $ )  
and s t a t e  0.7 or l e s s  0.8 - 1.0 1.1 - 1.5 1.6 - 2.0 2.1 - 2.5 2.6 - 3.0 3 .1  - 3.5 3.6 - 4.0 Over 4.0 Total  

SUBBITUMINOUS COAL ( Continued) 

Utah 150.0 150.5 
Washington 3,693.8 500.0 4,193.8 
Wyoming 35,579.7 72,31506 8.6 107,903.9 4 

Other s t a t e s  4,047.0 4,047.0 

To ta l  256,616.3 130,586.3 150.0 1,303.7 8 .6  388,665.4 

Percent of t o t a l  66.0 33 6 0.1 0.3 100.0 

LIGNITE 

Alabama 20.0 20.0 
Arkansas 280.0 70. 0 350.0 
Montana 60,214.5 24,141.6 2,660.9 464.7 87,481.7 .~ 
North Dakota 284,129.1 34,987.3 31,581.6 350,698.0 C. 

South Dakota 2,031.0 2,031.0 
Texas 6,902.0 6,902.0 
Washington 116.6 116.6 
Other s t a t e s  42.0 42.0 I 

Tota l  344,623.6 61,388.5 41,164.5 464.7 447,641.3 L3 

Percent of t o t a l  77.0 13.7 9.2 0.1 100.0 I 

ANTHRACITE 

A 1  as  ka 2,101.0 - 2,101.0 
Arkansas 145 5 286.3 431.8 
Colorado 90. 0 90. 0 
New Mexico 6. 0 6.0 

Pennsylvania 12,211.0 12,211.0 
Virginia  335.0 - 335 0 
Washington 5 0 5 .0  

Total  14,652.0 96. 0 145.5 286.3 15,179.8 

Percent of t o t a l  96.5 0.6 0.9 2.0 100.0 

G r a n d t o t a l  720,060.3 302,999.7 90,440.7 44,013.6 47,923.2 51.864.7 90,118.7 127,434.9 105,177.7 1,580,033.5 

Percent of t o t a l  45.6 19.2 5.7 2.8 3.0 3 - 3  5.7 8.0 6.7 100.0 

Source: National A i r  Po l lu t ion  Control Administration Pub. No. AP-52, 1969. 
* Coal i n  seams a t  l e a s t  14 inches th ick  and l e s s  than 3000 f e e t  deep in  explored areas .  Approximately one-half 

of these reserves  i s  considered recoverable. 
-f I l l i n o i s  da ta  a re  f o r  1966. 
;t. See Gluskoter and Simon ( 1968) f o r  modif icat ion of low-sulfur coal  reserves  f o r  I l l i n o i s .  
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Fig. 1 - Operating coal  mines as  of October 1973. (Source: I l l i n o i s  Department of 
Mines and Minerals. ) 



The l a t e s t  est imate of reserves of coal  i n  t h e  ground i s  l48,l72,540,000 
tons ( t a b l e  2 ) .  Included a re  coals  more than 28 inches t h i c k  i f  they are  more 
than 150 f e e t  deep, and more than 18 inches t h i c k  i f  they a re  l e s s  than 150 
f e e t  deep. Thinner coals  are  not included i n  t h e  reserves.  This est imate i s  
based on da ta  developed i n  Cady's 1952 study and on add i t iona l  information de- 
r ived from exploratory d r i l l i n g  conducted i n  recent  years.  It makes no deduc- 
t i o n  f o r  coal  mined s ince  t h e  l a t e r  r epor t s  were published. The new informa- 
t i o n  has s i g n i f i c a n t l y  increased t h e  estimated reserves-more coal  has been 
added t o  t h e  reserves than has been removed by coal  mining s ince  1952, a t  which 
time reserves were estimated (cady, 1952) a t  more than 137 b i l l i o n  tons .  

I n  I l l i n o i s ,  about 1 4  percent of our t o t a l  coal  reserves  i s  found i n  
seams ly ing  l e s s  than 150 f e e t  deep ( t a b l e  2), and much of t h a t  coal  i s  econom- 
i c a l l y  s t r ippab le  with present  equipment. The remaining coal  reserves  t h a t  
have been mapped l i e  between 150 and 1500 f e e t  deep, the  deeper reserves  occur- 
r i n g  i n  t h e  deepest pa r t  of t h e  I l l i n o i s  Basin i n  Cumberland, Jasper ,  Richland, 
Clay, and Wayne Counties ( f i g .  1 ) .  

Changing technology and economic conditions determine how t h i c k  a 
coal  must be t o  be considered commercially minable a t  any given t ime,  and these  
fac to r s  vary i n  d i f f e r e n t  p a r t s  of t h e  s t a t e  a t  any one time. For example, a l -  
though r e l a t i v e l y  l i t t l e  coal  a s  t h i n  a s  18  inches has been mined i n  I l l i n o i s ,  
one major s t r i p  mine i n  t h e  s t a t e  i s  now mining coal  t h a t  w i l l  average only 
s l i g h t l y  more than 18 inches. Furthermore, although it i s  technological ly  pos- 
s i b l e ,  very l i t t l e  s t r i p  mining i n  t h e  s t a t e  has yet  removed more than 100 f e e t  
of overburden, but what thickness of overburden w i l l  u l t imate ly  be p r a c t i c a l  t o  
mine i n  I l l i n o i s  has not yet  been c l e a r l y  defined. Although some coal  no more 
than 30 inches t h i c k  has been mined underground, such operat ions have genera l ly  
been very small. I n  years p a s t ,  s i zab le  underground operat ions have mined 
coal  3 t o  4 f e e t  t h i c k ,  but  t h e  coal  mined i n  present  large-scale operat ions 
i s  general ly th icker .  

An important aspect of I l l i n o i s  coal  reserves d a t a  compiled by t h e  
I l l i n o i s  Geological Survey i s  t h e  d e t a i l  i n  which they a re  given. Thicknesses 
recorded f o r  each county a r e  now making it poss ib le  t o  est imate current  reserves 
of given minimum thicknesses above t h e  18-inch and 28-inch minima we mentioned 
previously. On a statewide b a s i s ,  f o r  example, i f  54 inches were t h e  minimum 
thickness spec i f i ed ,  t o t a l  in-ground reserves would be reduced by 50 percent ,  
because only 50 percent of a l l  I l l i n o i s  coal  reserves a re  estimated t o  be 54 
inches o r  more th ick .  

For many years various agencies est imating reserves  have assumed t h a t  
50 percent of t h e  coal  i s  l o s t  o r  rendered unminable i n  underground mining. Al- 
though individual  mines now genera l ly  exceed 50 percent recovery, t h e  est imate 
i s  s t i l l  v a l i d  when counties o r  l a r g e r  areas  a re  considered, f o r  i n  I l l i n o i s  
only o i l  pool areas heavily d r i l l e d  f o r  o i l  and gas have been excluded from 
reserves  est imates.  Many surface fea tu res  ( c i t i e s ,  towns, superhighways, and 
s imi lar  a r e a s )  w i l l  a l s o  render coal  unavailable f o r  underground mining. There 
a r e ,  of course,  severa l  o ther  f a c t o r s  t h a t  must be considered i n  determining 
minabi l i ty  of coa l ,  including mining condit ions and a v a r i e t y  of economic fac to r s .  

Technology designed t o  increase recoverab i l i ty ,  with due regard t o  
minimizing environmental damage, should be encouraged. The coal  l e f t  i n  t h e  
ground i n  mined areas cons t i tu tes  a l o s s  of an important source of energy. 



TABLE 2-REMAINING COAL RESERVES I N  ILLINOIS BY COUNTY AND COAL SEAM' 
( T h o u s a n d s  o f  t o n s )  

Spr ingf i e ld -  Rock Total  

Danvi l le  Herr in  Harrisburg Summum Colches t e r  I s l and  Misc . Percent  s t r i p p a b l e  
County ( N O .  7 )  (No. 6)  ( N O .  5) (No. 4 )  ( N O .  2 )  De Koven Davis (No. 1) coa l s  To ta l  s t r ippab le  coa l  

Adams 

Bond 
Brown 

Bureau 

Cal houn 

Cass 

Champaign 

Chris t i a n  
Clark 
Clay 

Cl inton 

Coles 
Crawford 

Cumberland 

De W i t t  

Douglas 

Edgar 

Edwards 

E f  f ingham 

Fayet te  

Frank1 i n  

Ful ton 
G a l l a t i n  

Greene 

Grundy 

Hamilton 

Hanc ock 

Hard i n  

Henderson 

Henry 

Jackson 
Jaspe r  

Je f fe r son  
Je r sey  

Kankakee 

Knox 

La S a l l e  

Lawrence 
Livings ton 

Logan 

Macon 
Mac oup i n  

McDonough 

32,328 1,632,416 126,363 

584,320 

( Continued on next page ) 



TABLE 2 - Continued 

S p r i n g f i e l d -  Rock T o t a l  

Danv i l l e  He r r i n  l ~ a r r i s b u r g  Summum Co lches t e r  I s l a n d  Misc . Pe rcen t  s t r i p p a b l e  

County (NO. 7 )  ( N O .  6) (No. 5 )  ( N o . 4 )  ( N o . 2 )  DeKoven Davis ( ~ 0 . 1 )  c o a l s  T o t a l  s  t r i p p a b l e  c o a l  

McLean 

Madis on 

Marion 

Xa r sha l l  

Mason 

Menard 
Mercer 

Monroe 
Montgomery 
Morqzn 

Mou l t r i e  

P e o r i a  

P e r r y  

P i a t t  
P ike  

Put  nam 

Randolph 

Ric h land 

Rock I s l a n d  

S t .  C l a i r  

S a l i n e  
S angamon 

Schuy l e r  

S c o t t  

Shelby 

S t a r k  

Tazewell  

Vermi l ion  

Wabash 

Warren 

Washington 

Wayne 

White 
W i l l  

Will iams on 
Woodf 0l.d 

-- - - - -- -- -- 

* To;aZs i nc lude  c o a l  seams 28 inches  o r  nope t h i c k  i n  a l l  c l a s s e s  of r e l i a b i l i t y ,  a s  de f i ned  i n  I l l i n o i s  S t a t e  Geo log i ca l  Survey 

B u l l e t i n  78  (Cady e t  a l . ,  1952) .  S t r i p p a b l e  c o a l s  i nc lude  c o a l s  18 inches  o r  more t h i c k  under  150 f e e t  o r  l e s s  overburden. 

These t o t a l s  do no t  i nc lude  c o a l  produced o r  rendered  u r n i n a b l e  s i n c e  t h e  d a t e  of each  r e sou rce  s t a d y .  

t Noc based on & t a i l e d  s t udy .  



I n  evaluating coal  reserves  of any a rea ,  how t h e  reserves  a re  de- 
f ined i s  of major importance. I n  I l l i n o i s , f o r  example, i f  a minimum thick- 
ness of 54 inches f o r  a l l  types of mining (about 50 percent of t o t a l  reserves 
mapped t o  d a t e )  and the  f igure  of 50 percent recovery were accepted, only 
about 25 percent of t h e  nearly 148 b i l l i o n  tons of coal  would be estimated as  
recoverable. 

Whatever assumptions may be made f o r  est imating recoverable coal  
reserves ,  I l l i n o i s  compares very favorably with a l l  o ther  s t a t e s  having b i -  
tuminous coal  reserves  because of i t s  genera l ly  t h i c k e r ,  more continuous, 
and r e l a t i v e l y  f l a t - ly ing  seams. 

Acknowledgments 

Much of t h e  s t a t i s t i c a l  da ta  used i n  t h e  preparat ion of t h i s  repor t  
was gathered from t h e  I l l i n o i s  S t a t e  Department of Mines and Minerals Annual 
Coal Reports and from t h e  Minerals Yearbooks of t h e  U.S. Bureau of Mines. A 
more d e t a i l e d  repor t  covering much of t h e  same subject  ma te r i a l  was submitted 
i n  February 1970 by Jack A. Simon as testimony before t h e  I l l i n o i s  Commerce 
Commission. The present  repor t  brings t h e  da ta  of t h i s  e a r l i e r  repor t  up t o  
date  and discusses t h e  r e l a t i o n  of coal  i n  I l l i n o i s  t o  current  problems, par- 
t i c u l a r l y  those  r e l a t e d  t o  t h e  current  energy shortage. 

COAL QUALITY 

Rank 

I l l i n o i s  coals  a re  a l l  of high-volat i le  bituminous rank. The rank 
f o r  each coal  increases from northwest t o  southeast ,  ranging from high-volat i le  
C ( t h e  lowest rank of bituminous coa l )  i n  northwestern I l l i n o i s ,  through high- 
v o l a t i l e  B i n  t h e  c e n t r a l  and southern pa r t  s of t h e  s t a t e ,  t o  h igh-vola t i le  A 
i n  extreme southeastern I l l i n o i s  (cady, 1935; Damberger, 1971). Natural mois- 
t u r e  contents  range from about 20 percent i n  t h e  northwest t o  about 5 percent 
i n  t h e  southeast .  Heating value (on an as-received b a s i s )  of I l l i n o i s  coal  
ranges from about 10,500 t o  more than 13,000 Btu per pound, with t h e  o lder  
coals  of any area  genera l ly  having higher heat ing values than younger coals .  
No systematic v a r i a t i o n  i n  ash content has been discerned. Most coals t h a t  
a r e  being o r  have been mined a r e  reported t o  contain between 5 and 15 percent 
ash (as-received b a s i s ) ,  with an average of about 11 percent. 

Sulfur  Content 

The s u l f u r  content of coal  has recen t ly  assumed great  importance as  
regula t ions  concerning a i r  qua l i ty  have l imi ted  t h e  use of high-sulfur coals .  
Sulfur  occurs i n  coa l  i n  th ree  forms: organic s u l f u r ,  which occurs i n  t h e  or- 
ganic compounds i n  t h e  coa l ;  pyritic s u l f u r ,  which i s  found as i r o n  su l f ides  
(F'es2) t h a t  may be f i n e l y  disseminated i n  t h e  coal  i n  microscopic g ra ins ,  o r  



found i n  nodules, i n  l enses ,  i n  bands, and perhaps on c l e a t  ( f r a c t u r e )  f aces ;  
and sulfate sulfur, which normally occurs i n  r e l a t i v e l y  minor amounts i n  f r e s h  
coal .  

Total  su l fu r  i n  I l l i n o i s  coals  has been reported t o  vary between 0.5 
and 6.0 percent (dry  b a s i s ) ,  with occasional samples having a higher s u l f u r  
content.  The average t o t a l  su l fu r  content of 473 face-channel samples from 
I l l i n o i s  mines reported by Gluskoter and Simon (1968) was 3.57 percent .  They, 
a l s o  reported an average of 1% times as  much p y r i t i c  s u l f u r  a s  organic s u l f u r  
i n  t h e  same coals .  Face-channel samples, excluding mineral bands over three-  
eighths of an inch t h i c k ,  a re  bel ieved t o  approximate t h e  coal  seam a f t e r  mod- 
e r a t e  preparat ion.  

Coals i n  c e r t a i n  wel l  defined areas  of I l l i n o i s  have a s i g n i f i c a n t l y  
lower su l fu r  content than coals  i n  t h e  r e s t  of t h e  s t a t e ,  a condit ion than can 
be r e l a t e d  geological ly  t o  va r ia t ions  i n  t h e  roof s t r a t a  immediately overlying 
t h e  coal .  Most of t h e  r e l a t i v e l y  high-sulfur coals  ( those  with 3 t o  5 percent 
s u l f u r  on a dry b a s i s )  a r e  over la in  by e i t h e r  black sha le ,  l imestone,  o r  fos- 
s i l i f e r o u s  sha le ,  a l l  of which have a t  l e a s t  one th ing  i n  common-they contain 
animal f o s s i l s  t h a t  ind ica te  they were deposited i n  marine waters. Conversely, 
every important known occurrence of I l l i n o i s  coal  t h a t  has a s i g n i f i c a n t l y  low 
su l fu r  l e v e l  i s  over la in  by nonmarine gray shale  i n  which plant  f o s s i l s  predom- 
ina te .  The gray shale separates t h e  coal  from t h e  overlying marine u n i t ,  usu- 
a l l y  black shale or limestone. A f a i r l y  sharp change i n  s u l f u r  content nor- 
mally occurs between areas with marine roof and those  with nonmarine roof .  When 
t h e  gray shale exceeds 20 f e e t  t h i c k ,  t h e  t o t a l  s u l f u r  content of t h e  coa l  i s  
normally l e s s  than 2.5 percent and commonly averages about 1 .5  percent .  The 

nonmarine shale i s  usua l ly  associa ted  

Fig. 2 - Low-sulfur coa l  areas i n  Illinois 
that have been mapped. 

with a r ive r - l a id  sandstone u n i t  t h a t  
replaces  t h e  coal  i n  a long,  sinuous 
band, or "sandstone channel." 

Areas of low-sulfur coal  have been 
mapped (Gluskoter and Simon, 1968 ; Hop- 
k ins ,  1968) and a re  shown i n  f igure  2. 
Total  reserves ( i . e . ,  t o t a l  i n  ground) 
i n  these  areas f o r  t h e  Herrin ( N O .  6 )  
Coal and t h e  Harrisburg (NO.  5 )  Coal 
Members amount t o  4.8 b i l l i o n  tons ,  o r  
3.2 percent of t h e  t o t a l  reserves of 
t h e  s t a t e  ( t a b l e  3 ) .  About 65 percent 
of t h e  coal  i n  t h e  so-called " ~ u a l i t y  
c i r c l e "  low-sulfur a rea ,  p r i n c i p a l l y  
p a r t s  of Williamson, Franklin,  and Jef-  
ferson Counties, has been mined ou t ,  
and t h e  remainder i s  under development 
by f i v e  l a rge  underground mines. Most 
of t h e  production goes t o  t h e  metallur- 
g i c a l  coke market. Other areas  of low- 
s u l f u r  Herrin Coal a re  t h e  " ~ r o y  Area," 
l y i n g  p r inc ipa l ly  i n  Madison and S t .  
C la i r  Counties , and t h e  " ~ o r n s b y  ~ r e a "  
i n  eas t -cent ra l  Macoupin County. I n  
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TABLE 3-ILLINOIS LOW-SULFUR RESERVES I N  GROUND 

Coal County Millions of tons 

Herrin (No. 6 )  Clinton 

( <  2.5% s, 
av. 1.5%, 

dry bas i s  ) 

Harrisburg 
(No. 5 )  
( <  2.5%'s, 

av. n, ~ $ 3  

dry bas i s  ) 

Frankl i n  
Jacks on 
Jefferson 
Mac oup i n  
Madis on 
Perry 
S t ,  Cla i r  
Williams on 

Total 

Edwards 
Frankl i n  
Hamilton 
S a1 ine 
Wabash 
Wayne 
White 
W i l l  iams on 

Total 
Total I l l i n o i s  low-sulfur reserves 

* 3.23  percent of t o t a l  coal reserves of I l l i n o i s .  

t hese  t h r e e  areas  s l i g h t l y  more than 2 b i l l i o n  tons  of coal  i n  t h e  ground con- 
t a i n s  an estimated average of 1 . 5  percent t o t a l  s u l f u r .  The Troy and Hornsby 
areas  a r e  not being mined a t  present ,  although t h e  Troy a rea  has been mined i n  
t h e  pas t ,  

Less i s  known about t h e  average s u l f u r  content of t h e  low-sulfur 
Harrisburg (NO.  5 )  Coal, but  it i s  thought t h a t  t h e  b e l t  extending from Mt-Car- 
me1 i n  Wabash County t o  Harrisburg i n  Saline County contains about 2.7 b i l l i o n  
tons  of coal  with an average su l fu r  content of about 2.0 percent;  some of t h e  
coal  contains as  l i t t l e  a s  1 .0  percent su l fu r .  This low-sulfur coal  a rea  has 
been mined only i n  Sal ine  County, where it has been extensively worked. A new 
mine has jus t  begun production i n  t h i s  low-sulfur coa l  i n  Wabash County. 

Low-sulfur coals  occur i n  other l e s s  well  known areas  i n  I l l i n o i s ,  
but  t h e i r  extent  is e i t h e r  r e l a t i v e l y  small o r  not enough da ta  a r e  avai lable  
t o  permit t h e i r  de l ineat ion.  However, no add i t iona l  l a r g e  occurrences of min- 
ab le  low-sulfur coals  a r e  l i k e l y  t o  be found, p a r t i c u l a r l y  i n  t h e  b e t t e r  known q 

minable seams, because t h e  r e l a t i v e l y  abucdant subsurface da ta  revea l  no ex- 
t ens ive  areas  of coal  under nonrnarine gray sha le ,  t h e  geologic indicator  of 
low-sulfur coal .  

The 1970 production of coal  i n  I l l i n o i s  i s  shown i n  t a b l e  4, accord- 
ing t o  su l fu r  content .  Nearly 27 percent of t h e  coal  contained l e s s  than 2.5 
percent s u l f u r ,  whereas more than 73 percent of the  coal  exceeded 2.5 percent 
su l fu r .  



IMPORTANCE OF COAL TO ILLINOIS 

Coal i s  by f a r  t h e  l a r g e s t  mineral resource i n  I l l i n o i s  and it has 
t h e  highest  annual mineral production value. With t h e  present  energy short-  
age facing t h i s  country, judicious use of t h i s  important commodity, with due 
regard f o r  environmental qua l i ty ,  i s  v i t a l .  

Coal production (fig. 3) i n  I l l i n o i s  i n  1972, from 59 mines i n  22 J 

count ies ,  t o t a l e d  65,521,394 tons and was about equally divided between sur-  
face  and s t r i p  mines. This was t h e  l a r g e s t  production s ince  1948, following 
which year production declined t o  a low point  i n  1954. Since 1961, t h e  t r e n d  
of t h e  s t a t e ' s  coal  production has been genera l ly  upward, although some f luc-  
t u a t i o n  has occurred i n  recent  years.  

The 1972 coal  production had a value of more than 402 mil l ion  dol- / 
l a r s  ( a t  $6.14 per t o n )  and cons t i tu ted  almost 50 percent of a l l  I l l i n o i s  min- 
e r a l  production ( f i g .  4 ) .  Petroleum, t h e  second most valuable mineral resource 
i n  I l l i n o i s ,  had a value of more than 121 mi l l ion  d o l l a r s  i n  1972 ( f igured  a t  
$3.47 per b a r r e l  ) , or  14.9 percent of t h e  s t  a t e  ' s t o t a l  mineral production value. 

The value of a bas ic  raw mate r i a l  t o  t h e  economy i s  only p a r t i a l l y  
expressed by i t s  ac tua l  value.  Basic raw mater ia ls  generate o r  support o ther  
indus t r i e s  t h a t  convert t h e  raw mate r i a l  t o  consumable products. Also involved 
a r e  t h e  various indus t r i e s  t h a t  provide mater ia ls  and services  t o  t h e  bas ic  in-  
dus t ry  and t o  t h e  people employed. Coal, f o r  ins tance ,  i s  by f a r  t h e  most i m -  
portant  s ing le  commodity ca r r i ed  by our r a i l r o a d s ,  both i n  tonnage and i n  reve- 
nue. 

PRODUCTIVITY AND EMPLOYMENT 

I l l i n o i s  mines, among t h e  most productive i n  t h e  world, a r e  l a r g e  
and highly mechanized. I l l i n o i s  mines (both s t r i p  and underground) have 

TABLE   ILLINOIS COAL PRODUCTION BY SULFUR RANGE 
AND CUMULATIVE TOTALS AT EACH RANGE* 

- 

Sulfur Cumulative 
content CumuXative Total tons % of 

($1 Tons tons ($1  t o t a l  tons 

1.0 - 1.49 8,823,114 8,823,114 13.8 13.8 

2.5 - 2.99 14,508,072 3 1,491,645 22.8 49.4 

3.0 - 3-49 17,610,333 49,101,978 27.6 77.0 

3.5 - 3.99 8,751,686 57,8539 664 13.7 90.7 

4.0 and over 5,936,555 63 ,790,219 9 3 100.0 

*Source: Midwest Coal Producers I n s t i t u t e  ( 1970). 



ILLINOIS 

Percentage of production by stripping 

STR l P 

Underground and strip production from l llinois coal mines 

Fig. 3 - I l l i n o i s  maintains a good balance between s t r i p  and underground mining. I n  
the nation as a whole, s t r i p  mining has s t ead i ly  increased. 
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Value of mineral productior 
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Percentage of mineral value accounted for by 
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Fig.  4 - Coal i s  the most important mineral commodity produced i n  I l l i n o i s .  
U. S .  Bureau o f  Mines Minerals Yearbooks.) 

1972 

(Source: 
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Trends in labor productivity in United States coal mines 

1 UNDERGROUND MINES 

- 
1948 1952 1956 1960 1964 1968 1972 

Trends in labor productivity in Illinois coal mines 

Fig. 5 - I l l i n o i s  has consistent ly led  the United S ta t e s  as a whole i n  productivity 
per man i n  both s t r i p  and underground mining. (Source: U.S. Bureau of 
Mines Minerals Yearbooks. ) 



cons i s t en t ly  been ahead of t h e  nat ional  average i n  product iv i ty  per man ( f i g .  
5 ) .  Only during 1971 and 1972 has t h e  nat ional  average f o r  s t r i p  mine labor  
product iv i ty  exceeded tha t  i n  I l l i n o i s .  The decl ine  i s  probably r e l a t e d  t o  
such f a c t o r s  a s  t h e  enactment i n  1967 of a  new reclamation law and t o  t h e  in- 
creasing depth of overburden i n  I l l i n o i s  mines. I l l i n o i s  s t r i p  mine produc- 
t i v i t y  per  man-day declined i n  1968 but  rose  again i n  1971. 

The over-al l  reduction i n  product iv i ty  per man i n  I l l i n o i s  and through- 
out t h e  country has two causes, both of which arose a t  about t h e  same time. 
F i r s t ,  t h e  increasing awareness of t h e  need f o r  protec t ion of t h e  environment 
d iver ted  manpower from mining t o  a c t i v i t i e s  such as  s t r i p  mine reclamation, 
acid-water treatment o r  containment f a c i l i t i e s ,  and t h e  prevention of contin- 
ued exposure of refuse  mater ia l  t o  t h e  environment, adversely a f f e c t i n g  pro- 
duc t iv i ty .  Second, t h e  Health and Safety Act of 1969 affec ted  production i n  
underground mines. A steady increase i n  product iv i ty  f o r  many years had cul- 
minated i n  t h e  highest  product iv i ty  reported f o r  t h e  country as  a whole, 15.61 
tons  per man per day i n  1969~ The r a t e  dropped na t iona l ly  t o  12.03 i n  1971 
and i s  expected t o  be below 12 f o r  1972. I n  I l l i n o i s ,  product iv i ty  of under- 
ground mines has dropped from almost 23 tons  per man-day i n  1969 t o  s l i g h t l y  
l e s s  than 19 i n  1971, although I l l i n o i s  underground mines s t i l l  have t h e  high- 
e s t  product iv i ty  per man-day of a l l  t h e  coal-producing s t a t e s .  S t r i p  mine 
product iv i ty  has more o r  l e s s  leveled  off  f o r  t h e  nat ion as  a whole, butehas 
dropped considerably f o r  I l l i n o i s .  

~ l i i n o i s  mines a r e  l a r g e  producers, averaging over 1.1 mi l l ion  tons  
per mine f o r  t h e  year 1972 ( f i g .  6 ) .  The average mine s i z e  (measured i n  out- 
put )  has increased rap id ly  i n  I l l i n o i s ,  e spec ia l ly  since 1958, and t h e  number 
of mines has consequently declined markedly from 350 mines i n  1950 t o  t h e  pres- 
ent  48. The nat ional  average has increased only s l i g h t l y .  I n  1971 t h e r e  were 
some 5,149 coal  mines i n  t h e  country-only 64 of them i n  I l l i n o i s .  These 64 
mines, cons t i tu t ing  only 1.2 percent of t h e  t o t a l  number of mines i n  t h e  United 
S t a t e s ,  accounted f o r  10.6 percent of t h e  t o t a l  production, a t t e s t i n g  t o  t h e  
ef f ic iency of t h i s  indust ry  i n  I l l i n o i s .  

I n  1972 t h e  t o t a l  number of men d i r e c t l y  employed i n  t h e  coal  mining 
indust ry  i n  I l l i n o i s  was 11,237. Of t h e s e ,  7,870 were employed by underground 
mines and 3,367 by s t r i p  mines. Mining a c t i v i t i e s  employ men i n  22 counties;  
d i s t r i b u t i o n  of t h e  11,237 employees by county i s  shown i n  f i g u r e  7.  Three con- 
cen t ra t ions  of mining occur-in western I l l i n o i s  where operat ion i s  p r inc ipa l ly  
by surface methods, i n  west-central I l l i n o i s  where t h r e e  very l a r g e  underground 
mines a r e  located ,  and i n  southern and southwestern I l l i n o i s ,  t h e  l a r g e s t  a rea ,  
where both underground and s t r i p  mining methods a r e  employed. 

USES OF ILLINOIS COAL 

Most projec t ions  f o r  t h e  fu tu re  use of energy i n  t h e  United S ta tes  
point  t o  a subs tan t i a l  increase i n  t h e  need f o r  coa l ,  f o r  t h e  generat ion of 
e l e c t r i c a l  power now and conversion t o  gas o r  l i q u i d  f u e l s  l a t e r .  Table 5 i s  
one such projec t ion ( ~ u ~ r e e  and West, 1972),  and many of t h e  o thers  a re  simi- 
l a r  ( ~ i s s e r ,  1960). This projec t ion fo recas t s  a  need f o r  almost one b i l l i o n  



Number of operating cool mines in Illinois 

OIi48' ' ' 1952' ' ' 1956' ' ' 1960' ' '1964' ' ' 1968' I 1972 I 
Trends in average output for the coal industry 

in I l l inois and the United States 

Fig. 6 - Because many of the smaller mines i n  I l l i n o i s  have been closed, the average out- 
put per mine i n  I l l i n o i s  has increased markedly, f a r  more dramatically than the 
average f o r  the United Sta tes  a s  a whole. (Source: U.S. Bureau of Mines Miner- 
a l s  Yearbooks. ) 



Number of Employees 

More than  1000 

0 20 40 
I Miles 

Fig. 7 - Pattern of employment in the Illinois coal industry, by counties, 1972. 
(Source: Illinois Department of Mines and Minerals 1972 Coal Report. ) 



TABLE '+PROJECTED DEMAND FOR U.S. COAL BY POWER-CONSUMING SECTORS* 
(mil l ions  of t o n s )  

Coal supply 1971-t 1975 1980 1985 2000 

Household and commercial 14.6 12 11 4 - 
Indus t r ia l  164.6 169 175 190 247 

Elec t r i ca l  generation 331.6 3 84 460 6 13 75 5 

Synthetic gas - - 19 86 3 08 

~ x p o r t  58. o A 3 87 108 
Total 568.8 63 6 74 0 980 1,418 

* Source: Dupree and West, 1972. 
t Actual f igures .  

tons  of coal  i n  1985 and almost 1% b i l l i o n  tons  i n  2000. U.S. production i n  
1971 was only 569 mi l l ion  tons ;  i n  1972 it was 595 mi l l ion  tons .  

I n  1972 more than 32 mi l l ion  tons  of c o a l ,  25 mi l l ion  from I l l i n o i s ,  
were consumed i n  I l l i n o i s  f o r  t h e  generat ion of e l e c t r i c a l  energy ( t a b l e s  6 
and 7 ) ,  almost 77 percent of a l l  coal  used i n  t h e  s t a t e .  The amount i s  pro- 
jected t o  increase  s u b s t a n t i a l l y  a s  t h e  demand f o r  e l e c t r i c a l  energy continues $ 

t o  soar ( ~ i s s e r ,  1970). Much of t h e  increased demand f o r  e l e c t r i c i t y  w i l l  be 
met by e l e c t r i c i t y  generated by nuclear energy, b u t ,  even i f  t h e  development 
of nuclear capacity progresses a s  hoped, a subs tan t i a l  increase i n  coal  con- 
sumption w i l l  s t i l l  be needed. 

A t  present ,  two p r inc ipa l  sources supply steam coa l  f o r  I l l i n o i s  
power p l a n t s ,  t h e  I l l i n o i s  Basin mines ( including those of Indiana and western 
  en tuck^) and t h e  western subbituminous mining a rea  i n  Wyoming and Montana, 
from which about s i x  mi l l ion  tons  a r e  repor tedly  coming i n t o  t h e  Chicago a r e a  
annually. The western coal  i s  low-sulfur c o a l ,  and, although of lower heat ing 
value than midwestern o r  eas te rn  coa l s ,  i s  becoming increas ingly  important i n  
t h e  c e n t r a l  pa r t  of t h e  United S ta tes .  Several new power p lan t s  w i l l  be using 
t h i s  coal  i n  Texas, Oklahoma, Kansas, and other  s t a t e s .  

A l a r g e  percentage of low-sulfur coal  produced i n  I l l i n o i s  i s  used 
by s t e e l  companies f o r  blending with higher rank coals  t o  produce metal lurgi-  
c a l  coke. The coa l  with t h e  lowest su l fu r  content produced from t h e  r e l a t i v e l y  
low-sulfur coa l  mines i s  genera l ly  committed t o  t h i s  market. 

SOME COAL-RELATED PROBLEMS 

Sulfur Emission 

I l l i n o i s  f aces  severa l  problems r e l a t e d  t o  i t s  most abundant energy 
resource ( ~ i s s e r  , 1973a ,b ) . One immediate problem i s  t h a t  present  and proposed 



s t a t e  and Federal regula t ions  on emissions of su l fu r  dioxide prohibi t  t h e  use 
of most I l l i n o i s  coa l  unless  most of t h e  su l fu r  it contains i s  removed. 

Although t h e  I l l i n o i s  Geological Survey has done extensive research 
t o  determine t h e  p o s s i b i l i t y  of reducing t h e  s u l f u r  content of coa l  and has 
achieved subs tan t i a l  reductions i n  t o t a l  s u l f u r ,  no methods have been devised 
t o  lower t h e  su l fu r  t o  t h e  l e v e l  t h a t  proposed regula t ions  requ i re   elfin ins tine 
e t  al.. , 1971 and i n  press ; Deurbrouck, 1972). P y r i t i c  s u l f u r ,  which makes up 
about 60 percent of t h e  t o t a l  su l fu r  i n  our coa l s ,  i s  t h e  most amenable t o  re-  
duction by conventional g rav i ty  techniques of coa l  cleaning,  b u t ,  even when t h e  
coal  i s  reduced t o  r e l a t i v e l y  f i n e  s i z e s  (minus three-eighths of an inch) , gen- 
e r a l l y  only about hal f  of t h e  p y r i t i c  su l fu r  i s  removable (about one-third or  
l e s s  of t h e  t o t a l  su l fu r  i n  t h e  c o a l ) .  There i s  some v a r i a t i o n  i n  t h e  "clean- 
a b i l i t y "  of I l l i n o i s  coa l s ,  b u t ,  s ince  a s i g n i f i c a n t  por t ion  of t o t a l  s u l f u r  i s  
organic,  only a very small por t ion  of I l l i n o i s  coal  can be cleaned t o  0.7 per- 
cent  t o t a l  sulfur-the approximate l e v e l  t h a t  regula t ions  w i l l  require .  

Extensive research has been conducted throughout t h e  country on methods 
of removing su l fu r  dioxide and cleaning s tack gases from l a r g e  u n i t s ,  such as  
those found i n  power p lan t s .  Some processes a r e  cur ren t ly  undergoing fu l l - sca le  
p lant  t e s t s  i n  I l l i n o i s ,  a s  well  a s  i n  a number of o ther  s t a t e s .  

T A B U  6-ILLINOIS CONSUMPTION OF BITWNOUS COAL FROM ALL 
PRODUCING DISTRICTS, INCLUDING ILLINOIS, I N  THE UNITED STATES* 

(net  tons )  

C ornrnerc i a l  
Elec t r ic  Coke and Indus t r i a l  

Year u t i l i t i e s  p lants  domestic and misc. Total 

* Source: U.S. Bureau of Mines Mineral Industry Surveys, Annual and Quarter ly 
Dis t r ibut ion  Reports. 



TABLE 7-ILLINOIS CONSUMPTION OF BITUMINOUS COAL FROM ILLINOIS MINES* 
( n e t  t o n s )  

Commerc i a l  
E l e c t r i c  Coke and I n d u s t r i a l  

Year u t i l i t i e s  p l an t s  domestic and m i s  c . Total  

1972 25,329,000 1,288,000 630, 000 ~ , o ~ ~ , o o o  31,331,000 

* Source: U.S. Bureau of Mines Mineral Indus t ry  Surveys, Annual and Qua r t e r l y  
D i s t r i bu t i on  Reports. 

t Mineral Industry D i s t r i bu t i on  Report f o r  1961 combines u t i l i t i e s  coal  
consumption with coke and gas p lan t  consumption. 

The National Academy of ~ngineer ing/Nat ional  Research Council, stud- 
i ed  and reported on t h e  abatement of su l fu r  oxide emissions from s ta t ionary  
sources i n  1970. The repor t  s t a t e d  '" . , ,contrary t o  widely held b e l i e f ,  com- 
mercia l ly  proven technology f o r  con t ro l  of su l fu r  oxides from combustion - 
cesses does not e x i s t  [on a sca le  considered f o r  demonstration o r  l a r g e r  j' F: 
A recent  repor t  prepared f o r  t h e  Federal Interagency Committee on Evaluation 
of S t a t e  A i r  Implementation Plans by t h e  Sulfur  Oxide Control Technology As- 
sessment Panel (SOCTAP, 1973) indicated t h a t  technological  problems i n  con- 
t r o l l i n g  su l fu r  dioxide emission would be solved sometime i n  1974. However, 
not a l l  t a s k  fo rce  members agreed with t h a t  opt imis t ic  projec t ion.  

Despite claims made by some manufacturers, p r i o r  t o  and s ince  t h e  
NAE/NRC study,  t h a t  t h e i r  equipment could e f f e c t i v e l y  remove s u l f u r  dioxide,  
we f e e l  t h e  conclusion of t h e  committee i s  s t i l l  t r u e .  The l e v e l  of work on 
t h i s  problem i s  such, however, t h a t  one o r  more successful  processes f o r  re- 
moving su l fu r  dioxide from f l u e  gases w i l l  be developed soon. One process i n  
Japan has been i n  successful  operat ion on a fu l l - sca le  p lan t  f o r  about a year.  
Various t echn ica l  observers have reported t h a t  t h i s  operat ion does not meet 
U.S. needs, but some qua l i f i ed  observers have indicated  t h e  process could be 
applied.  Close analys is  of t h e  scrubbing agent used, t h e  nature of load,  oper- 
a t i o n  a t  f u l l  capaci ty ,  d isposal  of wastes, and cos t s  w i l l  determine i f  t h e  
process can be used i n  t h e  United S t a t e s ,  



Whether t h e  cost  of any of t h e  promising techniques w i l l  prevent 
t h e i r  acceptance w i l l  be determined a f t e r  t echn ica l  f e a s i b i l i t y  has been 
demonstrated. It i s  un l ike ly  t h a t  any s i n g l e  process w i l l  be appl icable  t o  
a l l  i n s t a l l a t i o n s ,  and time w i l l  be required t o  design,  manufacture, and in- 
s t a l l  any device i n  t h e  wide v a r i e t y  of p l a n t s  t o  which it may be applicable.  

Liquefaction and Gasi f ica t ion /" 

Another major area  of research i n  t h e  pas t  10 years  has been t h e  
l iquefac t ion  and g a s i f i c a t i o n  of coal .  Extensive e f f o r t s  on pi lo t -p lant  
s c a l e  a r e  being planned and conducted t o  produce gas of p ipe l ine  q u a l i t y  
(about 1000 Btu per cubic foot  ) . The r e l a t i v e l y  good mining condi t ions ,  t h e  
extensive reserves  of r e l a t i v e l y  t h i c k  c o a l s ,  t h e  moderate water p o t e n t i a l ,  
t h e  a v a i l a b i l i t y  of p ipe l ines ,  and t h e  presence of underground gas s torage  
f a c i l i t i e s  suggest t h a t  I l l i n o i s  would be an i d e a l  loca t ion  f o r  such devel- 
opments. However, such gas ,  which i s  e s s e n t i a l l y  s u l f u r  f r e e ,  w i l l  probably 
not be ava i l ab le  much before 1980. Furthermore, t h e  gas probably w i l l  be t o o  
expensive f o r  e l e c t r i c  power generat ion. 

Conversion of coa l  t o  low-Btu gas a t  a power p lan t  f o r  on-si te  use 
i s  being planned i n  t h e  United S ta tes .  A s  the  process would include t h e  re-  
moval of su l fu r  from t h e  gas ,  i t s  successful  development holds much promise 
f o r  i n s t a l l a t i o n s  t h a t  could employ t h i s  technique, providing economics prove 
favorable . 

Manpower 

Many have recognized t h a t  i f  demands f o r  coal  t o  meet u t i l i t y  needs 
and t o  serve a s  a raw mate r i a l  f o r  gas and l i q u i d  f u e l s  increase  g r e a t l y ,  t h e  
nat ion w i l l  f i n d  it d i f f i c u l t  t o  obta in  and t r a i n  t h e  highly s k i l l e d  manpower 
required f o r  modern coal  mine operat ions,  p a r t i c u l a r l y  f o r  underground mining. 
The l a r g e s t  p a r t  of our I l l i n o i s  reserves ,  a s  noted p ~ e v i o u s l y ,  must be mined 
by underground methods. 

Because of t h e  p o t e n t i a l  of t h i s  valuable resource f o r  meetlng f u t u r e  
energy requirements, it i s  important t h a t  t h e  t r a i n e d  manpower force  we now have 
should not be allowed t o  d isperse .  The present  t r a i n e d  corps of miners w i l l  be  
an e s s e n t i a l  nucleus f o r  t h e  much l a r g e r  work force  t h a t  w i l l  c e r t a i n l y  be re-  
quired before t h e  end of t h e  decade. 

New Mines 

One considerable problem r e l a t e d  t o  obtaining f u e l  resources t o  meet 
our energy needs i s  t h e  time f a c t o r  involved i n  t h e  planning, explora t ion,  de- 
s ign ,  and construction of t h e  new mines t h a t  w i l l  be needed. There appears t o  
be a reluctanee t o  inves t  i n  t h e  opening of new mines i n  areas  such as  I l l i n o i s  
where permission t o  use high-sulfur coal  may not be forthcoming i n  t h e  near fu- 
t u r e .  Lead times of a t  l e a s t  from 2 t o  4 years a r e  required f o r  construction 
of l a r g e  s t r i p  mines, and 3 t o  5 years a r e  needed f o r  const ruct ion of l a r g e  un- 
derground mines. This required l ead  time and t h e  present  hes i tancy t o  begin new 
mines w i l l  have an adverse e f f e c t  on p o t e n t i a l  coal  production i n  t h e  next sev- 
e r a l  years.  



Alternate S t ra teg ies  

An unpublished repor t  of t h e  Task Force f o r  Sulfur  Dioxide Control 
Technology, prepared i n  1971 f o r  t h e  I l l i n o i s  I n s t i t u t e  f o r  Environmental 
Quali ty,  suggested s t r a t e g i e s  f o r  improving ambient a i r  q u a l i t y  i n  t h e  imme- 
d i a t e  f u t u r e ,  i n  case s u f f i c i e n t  low-sulf'ur f'uels a re  not ava i l ab le  and u n t i l  
var ious  s u l f u r  dioxide control  processes have been perfected.  The procedures 
include : 

1. Stock p i l i n g  of available low-sulfur f u e l s  f o r  use only 
when meteorological condit ions a re  adverse, and use of 
avai lable  higher s u l f u r  f u e l s  during periods when weather 
condit ions permit wide dissemination of gases. 

2,  Shut-downs o r  reduced operations of p lan t s  f o r  which low- 
s u l f u r  f u e l s  may not be ava i l ab le ,  even on emergency b a s i s ,  
when meteorological conditions a r e  adverse. 

3. Use of t a l l  s t acks ,  which, while not reducing t o t a l  emis- 
s ions ,  can reduce l e v e l  of concentration i n  ambient a i r .  

4. S h i f t  of power generation from s t a t i o n s  where meteoro- 
l o g i c a l  conditions a r e  adverse t o  o ther  s t a t i o n s  t h a t  
have favorable conditions. 

I n  c los ing,  we cannot ignore t h e  place of o ther  f u e l  resources,  in-  
cluding o i l ,  na tu ra l  gas ,  and nuclear energy. It i s  our f irm b e l i e f ,  however, 
t h a t  f u t u r e  competition among f u e l s  w i l l  be r e l a t i v e  t o  where each f u e l  w i l l  
be used, r a t h e r  than what f u e l  w i l l  be displaced.  I n  t h e  near- and long-term 
f u t u r e ,  we s h a l l  need t o  draw on all of our ava i l ab le  f u e l  resources. While 
nuclear energy w i l l  be used increas ingly  f o r  generat ion of e l e c t r i c i t y ,  we 
agree with o the rs  t h a t  the re  w i l l  a l so  be a g r e a t l y  increasing demand f o r  coal ,  
a t  l e a s t  t o  t h e  end of the  century. 

We have v i t a l  energy resources i n  I l l i n o i s .  It i s  hoped t h a t  we can 
use them wisely and well .  
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