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M E T H A N E  EMISSION F R O M  U.S. C O A L  MINES I N  1975, A SURVEY 

A Supplement t o  Informat ion C i r cu la rs  8558 and 8659 

by 

M. C. Irani, 1 J. Ha J a n s k y ,  2 P. W. Je ran ,2  and G. L a  H a s s e t t  3 

ABSTRACT 

This  Bureau of Mines r e p o r t  t a b u l a t e s  methane emiss ions  from U.S. b i t umi -  
nous c o a l  mines w i t h  d a i l y  emiss ion  r a t e s  of a t  l e a s t  100,000 c f d  accord ing  t o  
S t a t e s ,  c o u n t i e s ,  and coalbeds .  Most of t h e  methane emi t ted  i s  from mines i n  
t h e  Appalachian S t a t e s .  T o t a l  d a i l y e m i s s i o n i n  1975 was 216.3 MMcfd, compared 
w i t h  227.0 MMcfd i n  1971 and 214.5 MMcfd i n  1973. 

T h i r t y  c o u n t i e s  i n  n ine  S t a t e s  had d a i l y  methane emiss ions  of 1 MMcfd o r  
more, These emi t ted  93 percen t  of  t h e  t o t a l  methane. The h i g h e s t  emiss ions  
were from Monongalia County, W. Va,, which accounted f o r  18.9 pe r cen t  of  t h e  
t o t a l .  Th is  was followed by Marion County, W. Va., 9.6 p e r c e n t ;  Buchanan 
County, Va., 8.5 p e r c e n t ;  J e f f e r s o n  County, Ala . ,  6.1 pe r cen t ;  and Washington 
County, Pa. ,  5.9 percen t .  The P i t t s b u r g h  coalbed emi t ted  45.7 pe r cen t  of t he  
t o t a l  methane, followed by t h e  Pocahontas No. 3 coalbed w i t h  12.9 pe r cen t .  

The r e p o r t  l i s t s  196 mines ,  of  which 60 had d a i l y  methane emiss ions  of  
1 MMcfd o r  more. Included i n  t h i s  comp i l a t i on  a r e  t h e  i d e n t i f i c a t i o n  and 
t h i cknes s  of t h e  coa lbed ,  methane emiss ion ,  c o a l  p roduc t ion  and v e n t i l a t i o n  
r a t e s ,  number of d r i f t s ,  s h a f t s ,  and s l o p e s  used f o r  v e n t i l a t i o n  purposes ,  
s h a f t  dep th ,  age of mine, and ga s - t o - coa l  r a t i o .  

INTRODUCTION 

Methane i n  c o a l  mines c o n s t i t u t e s  an  exp lo s ion  hazard w i th  which t h e  
Bureau of  Mines has been concerned s i n c e  i t s  e s t ab l i shmen t  i n  1910. I n  r e c e n t  
y e a r s ,  t he  Bureau has been conduct ing a  v igorous  and i n c r e a s i n g l y  comprehen- 
s i v e  methane c o n t r o l  r e s e a r c h  program. The need f o r  t h i s  program was e v i -  
denced by t he  f a c t  t h a t  wh i l e  c o a l  mine f a t a l i t i e s  were dec r ea s ing  i n  t he  
yea r s  from 1965 t o  1970, t h e  number of f a t a l i t i e s  due t o  i g n i t i o n s  and 

l ~ u ~ e r v i s o r ~  mining eng ineer .  
2 ~ e o l o g i s t .  
3 ~ h y s i c a l  s c i ence  a ide .  

A l l  au tho r s  a r e  w i t h  P i t t s b u r g h  Mining and S a f e t y  Research Cen t e r ,  P i t t s b u r g h ,  
Pa. 



e x p l o s i o n s  i n  t h e  underground c o a l  mines was i n c r e a s i n g  (12) .4 T h i s  has  been 
a t t r i b u t e d  l a r g e l y  t o  t h e  f a c t  t h a t  deeper  c o a l b e d s  were b e i n g  mined a t  f a s t e r  
r a t e s  and t h a t  more methane was e m i t t e d  under t h e s e  c o n d i t i o n s .  

A l l  p a r t s  of our c o u n t r y ' s  c o a l f i e l d s  a r e  n o t  e q u a l l y  gaseous .  T h i s  h a s  
been p o i n t e d  o u t  i n  p rev ious  r e p o r t s  (4-51,  - - updated h e r e i n ,  which t a b u l a t e  
d a i l y  methane emiss ions  accord ing  t o  mines ,  S t a t e s ,  c o u n t i e s ,  and c o a l b e d s  f o r  
underground bi tuminous c o a l  mines i n  t h e  Uni ted S t a t e s .  The P i t t s b u r g h  c o a l -  
bed e m i t t e d  45 t o  47 p e r c e n t  of t h e  t o t a l  methane emiss ions  i n  1971 and 1973. 
The Pocahontas  No. 3 coalbed e m i t t e d  16 p e r c e n t  of t h e  t o t a l  f o r  bo th  y e a r s ,  
and t h e  I l l i n o i s  Nos. 5  and 6  coa lbeds  e m i t t e d  7  p e r c e n t  of t h e  t o t a l  f o r  b o t h  
y e a r s .  I n  1971 and 1973, West V i r g i n i a  produced more methane t h a n  any o t h e r  
S t a t e  c o n t a i n i n g  mines w i t h  methane emiss ions  of a t  l e a s t  100,000 c f d .  For 
bo th  y e a r s ,  New Mexico was t h e  l e a s t  g a s s y  S t a t e  of  t h o s e  c o n t a i n i n g  mines 
w i t h  methane e m i s s i o n s  of a t  l e a s t  100,000 c f d .  

The   resent f u e l  s h o r t a g e  has  l e d  t o  some i n t e r e s t  i n  t h e  r e c o v e r y  of 
methane from c o a l .  The d a t a  i n  t h e  t h r e e  Bureau r e p o r t s  c a n  be used t o  
d i r e c t  i n v e s t i g a t i o n  t o  t h o s e  a r e a s  wi th  demonstra ted h igh  methane emiss ions .  
Cross  r e f e r e n c e  t o  g e o g r a p h i c a l  needs f o r  f u r t h e r  gas  may p i n p o i n t  t h e  most 
economica l ly  a t t r a c t i v e  a r e a s  f o r  f u r t h e r  c o n s i d e r a t i o n .  

Comparison of t h e  d a t a  from s e v e r a l  y e a r s  may show t r e n d s  i n  methane 
emiss ions  f o r  i n d i v i d u a l  mines ,  c o a l b e d s ,  c o u n t i e s ,  o r  S t a t e s .  Notable  
changes i n  t h e s e  emiss ions  c a n  i n i t i a t e  r e s e a r c h  t o  de te rmine  c a u s e s  of v a r i -  
a t i o n s .  The r e s u l t s  of such r e s e a r c h  w i l l  a i d  i n  t h e  unders tand ing  of methane 
e m i s s i o n  and i t s  c o n t r o l l i n g  f a c t o r s .  T h i s  unders tand ing  w i l l  h e l p  i n  deve lop-  
ing  mining technology t o  improve t h e  s a f e t y  of t h e  mine environment.  
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DATA SOURCES 

The d a t a  p r e s e n t e d  i n  t h i s  r e p o r t  were ob ta ined  from t h e  MESA d i s t r i c t  
and s u b d i s t r i c t  o f f i c e s .  They were supplemented by i n t e r v i e w s  w i t h  o f f i c i a l s  
and mining companies w i t h  whom t h e  Bureau has  a c t i v e  c o o p e r a t i v e  agreements 
and w i t h  i n d i v i d u a l  mine i n s p e c t o r s .  The Bureau has  29 con t inuous  - record ing  
methanometers i n s t a l l e d  a t  t h e  exhaus t  f a n s  of 14 mines;  d a t a  from t h e s e  f a n s  
a r e  b e i n g  t r e a t e d  s e p a r a t e l y  f o r  a r e p o r t  i n  a  d i f f e r e n t  form because  t h e y  a r e  
much more d e t a i l e d .  

4Under l ined  numbers i n  p a r e n t h e s e s  r e f e r  t o  i t ems  i n  t h e  l i s t  o f  r e f e r e n c e s  
p r e c e d i n g  t h e  appendixes .  



METHANE EMISSIONS INTO MINE WORKINGS 

Hydrocarbon ga se s  a r e  a n  i n t e g r a l  p a r t  of c o a l  formed by biochemical  and 
p h y s i c a l  p roce s se s  which t a k e  p l a c e  du r ing  conve r s iono f  accumulated p l a n t  
m a t e r i a l  i n t o  coa l .  Methane c o n s t i t u t e s  98 pe r cen t  of t he  hydrocarbon ga se s  
formed dur ing  genes i s  of c o a l  (8). - Most of t h e  remaining 2 pe r cen t  i s  made up 
of  e t hane ,  propane,  bu t ane ,  and pentane.  A l a r g e  p a r t  of  t h e s e  ga se s  a r e  
r e t a i n e d  i n  t h e  coa l .  

When a coalbed i s  mined, t h e  e q u i l i b r i u m  c o n d i t i o n s  change and t h e  meth- 
ane and o t h e r  ga se s  w i t h i n  t h e  c o a l  m ig ra t e  t o  t h e  mine opening. Th i s  migra-  
t i o n  i s  by d i f f u s i o n  through t he  s o l i d  c o a l  and f low through t h e  f r a c t u r e s .  
I n  U.S. coa lbeds ,  f low through f r a c t u r e s  has been r epo r t ed  t o  be t h e  dominant 
method of m ig ra t i on  (1).  - 

Recent s t u d i e s  u t i l i z i n g  con t inuous- record ing  methane moni tors  have shown 
t h a t  changes i n  t h e  emiss ion  r a t e s  from advancing s e c t i o n s  i n  t h e  P i t t s b u r g h  
and Beckley coa lbeds  a r e  r e l a t e d  t o  l e n g t h  of  v i r g i n  mine r i b s  (6-7). - - I n  some 
coa lbeds  i n  t h i s  coun t ry ,  methane i s  a l s o  con ta ined  i n  t h e  rock  s t r a t a  a d j a -  
c e n t  t o  t h e  coa l .  One s t udy  conducted a t  a r e t r e a t i n g  longwal l  f a c e  showed 
methane emiss ions  t o  average 34 cfm p r i o r  t o  t h e  f i r s t  f a l l  of roof  ( 9 ) ;  
breakup of roof  s t r a t a  behind t h e  longwal l  f a c e  i nc r ea sed  t h e  methane-emis- 
s i o n s  t o  more than  700 cfm. 

PRESENTATION OF DATA 

The d a t a  a r e  summarized i n  t a b u l a r  form. The most d e t a i l e d  d a t a ,  i n  
appendix A ,  p rov ide  i n fo rma t i on  on 60 bituminous c o a l  mines t h a t  produced a t  
l e a s t  1MMcfd of  methane, t h e  i d e n t i f i c a t i o n  and t h i cknes s  of  t h e  coalbed 
being mined, d a i l y  methane emiss ion  and c o a l  p roduc t ion  r a t e s ,  v e n t i l a t i o n  
r a t e s ,  number of mine openings used f o r  v e n t i l a t i o n  purposes ,  average  s h a f t  
dep th ,  and age  of  mine. The r a t i o  of methane emiss ions  t o  c o a l  p roduc t ion  a s  
cub i c  f e e t  of ga s  produced pe r  t o n  mined has  been t aken  a s  a measure of g a s s i -  
ne s s  i n  t h e  p a s t  and i s  inc luded  i n  t h i s  r e p o r t  f o r  comparison w i t h  f i g u r e s  
from p a s t  years .  T h i s ' q u a n t i t y  i s  on ly  a n  approximat ion,  based on average  
d a i l y  c o a l  p roduc t ion  and methane removed by v e n t i l a t i o n ,  f o r  mature mines. 

Appendix B l i s t s  196 mines i n  o r d e r  of d a i l y  gas  emiss ion  r a t e s  from 11.6 
t o  0 .1  MMcfd. These mines emi t t ed  a t o t a l  of  216.3 MMcfd. This  l i s t  does  no t  
c o n t a i n  mines which have d a i l y  methane emiss ion  r a t e s  l e s s  t h a n  100,000 c f d ;  
d a t a  f o r  t h e s e  mines a r e  n o t  a v a i l a b l e .  

Appendix C p r e s e n t s  methane emiss ion  d a t a  by S t a t e  and county  f o r  mines 
w i t h  emiss ion  r a t e s  i n  excess  of 100,000 c fd .  

Appendix D l i s t s  methane emiss ion  from mines in coa lbeds  w i t h  emiss ions  
of a t  l e a s t  1 MMcfd pe r  coalbed. 

A complete l i s t i n g  of methane emiss ions  f o r  S t a t e s  and c o u n t i e s  c o n t a i n -  
i ng  mines w i t h  t o t a l  d a i l y  methane emiss ion  r a t e s  of  a t  l e a s t  100,000 c f d  i s  



given  i n  appendix E. I t  a l s o  con ta ins  d a t a  f o r  1971 and 1973, and t h e  percent  
change from year  t o  year.  

F igure  1 shows coa l  s t r u c t u r e  contours ,  su r f ace  e l e v a t i o n s ,  and the  loca -  
t i o n s  of a number of a c t i v e  mines i n  t he  P i t t sbu rgh  coalbed,  which emi ts  more 
methane than  any o the r  coalbed i n  t h i s  country. These mines a r e  i d e n t i f i e d  i n  
t he  appendixes,  which a l s o  con ta in  the  cu r r en t  methane emission f i g u r e s  f o r  
each mine. Note i n  p a r t i c u l a r  t h e  inc rease  of methane emission r a t e  f o r  mines 
developed towards the  southwest away from the  Monongahela River under deeper 
cover. 
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FIGURE 1. - Locations of selected active mines i n  the Pittsburgh coalbed. 



DISCUSSION 

In 1975, 196 underground bituminous coal mines in the United States had 
methane emissions of at least 100,000 cfd (appendix B). These mines had a 
total daily methane emission of 216.3 MMcfd and were distributed through 67 
counties in 11 States (fig. 2). Of these 196 mines, 60 had emission rates of 
1 MMcfd or more (appendix A )  and collectively emitted a total of 177.2 MMcfd, 
or 79 percent of the total daily methane emissions. 

Geographically, the Appalachian area accounted for 86 percent of the 
total emissions. West Virginia had the highest daily emissions (96.4 MMcfd), 
followed by Pennsylvania (43.1 MMcfd) , Virginia (22.1 MMcfd) , Alabama (16.6 
MMcfd), Ohio (6.1 MMcfd), eastern Kentucky (1.7 MMcfd), and eastern Tennessee 
(0.3 MMcfd). The only States with significant gas emissions outside the 
Appalachian area were Illinois with 14.2 MMcfd (6.8 percent of the total) and 
Colorado with 9.1 MMcfd (4.2 percent of the total) (appendix C). 

Thirty counties had total daily methane emissions of 1 MMcfd or more. 
These counties, located in figure 3, accounted for 93 percent of all emissions. 
The Appalachian area contains 22 of these counties with high methane emissions. 
Of the remaining eight counties, four are in Illinois, two in western Kentucky, 
one in Colorado, and one in Utah. The coals being mined in Colorado and Utah 

FIGURE 2. - Location map of counties with bituminous coal mines emitting at least 100,000 cfd 
of methane in 1975. 



FIGURE 3. - Location map of counties w i t h  total methane emissions in excess of 1 MMcfd in 
1975. 

a r e  Cretaceous i n  age,  and the  Appalachian, I l l i n o i s ,  and Kentucky c o a l s  a r e  
Pennsylvanian i n  age. 

The P i t t sbu rgh  coalbed unde r l i e s  southwestern Pennsylvania,  e a s t e r n  Ohio, 
and no r the rn  West Vi rg in ia .  Mines i n  t h i s  coalbed emit ted more methane (98.8 
MMcfd) t han  mines i n  any o t h e r  coalbed and accounted f o r  45.6 percent  of the  
t o t a l  emission. The next  h ighes t  emission was from t h e  Pocahontas No. 3 coa l -  
bed, 27.8 MMcfd o r  12.8 percent  of the  t o t a l .  This  coalbed unde r l i e s  southern 
West V i rg in i a  and northwestern Virg in ia .  Mines i n  t he  I l l i n o i s  Nos. 5 and 6 
coalbeds emit ted 14.0 MMcfd, or  6.4 pe rcen t ;  mines i n  the  Freepor t  coalbeds,  
12.5 MMcfd, o r  5.7 percent ;  and mines i n  the  Kit tanning coalbeds,  11.0 MMcfd, 
o r  5.1 percent .  C o l l e c t i v e l y ,  t he  foregoing mines accounted f o r  91 percent  of 
t h e  t o t a l  methane emission (appendix D ) .  I t  has been r epor t ed  (11) t h a t  t he  
I l l i n o i s  5 coalbed i s  c o r r e l a t i v e  wi th  the Kentucky 9 and t h a t  the I l l i n o i s  6  
coalbed i s  c o r r e l a t i v e  wi th  t h e  Kentucky 11. These coalbeds a r e  l i s t e d  sepa-  
r a t e l y  i n  t h i s  r e p o r t  t o  be c o n s i s t e n t  wi th  previous r e p o r t s  (4-5). - - 

Table 1 shows the  numerical d i s t r i b u t i o n  of c o a l  mines wi th  a  methane 
emission r a t e  of a t  l e a s t  100,000 c fd  by S t a t e  and coalbed. West Vi rg in ia  had 
the  g r e a t e s t  number of mines i n  t h i s  category (64) ,  followed by Pennsylvania 
wi th  43. There a r e  more of t hese  mines (50) i n  t h e  P i t t sbu rgh  coalbed than  
any o t h e r  coalbed i n  t he  United S t a t e s .  



TABLE 1. - Numerical d i s t r i b u t i o n  of c o a l  mines w i th  an  emission - 
r a t e  of a t  l e a s t  100,000 c f d ,  by S t a t e  and coalbed 

To ta l  d a i l y  methane emissions from U.S. bituminous c o a l  mines a r e  com- 
pared f o r  1971, 1973, and 1975 ( t a b l e  2 ) .  I n  1971, t h e  t o t a l  d a i l y  methane 



emissions were 227.0 MMcfd from 199 mines (5 ) ;  i n  1973, t h e  emissions were 214.5 
MMcfd from 192 mines ( 4 ) ;  and i n  1975, t h e  emissions were 216.3 MMcfd from 196 mines. 
Table 2 l i s t s  only those  coalbeds which contained mines emi t t i ng  a t  l e a s t  100,000 
c f d  i n  1975. These d a t a  f o r  1971, 1973, and 1975 show t h a t  t h e  change i n  emissions 
from coalbeds tends t o  c o r r e l a t e  w i th  t h e  change i n  t h e  number of mines ope ra t ing  i n  
these  coalbeds.  A no tab le  except ion  i s  t h e  P i t t sbu rgh  coalbed,  which had a d e c l i n e  
i n  emissions from 102.8 MMcfd t o  98.8 MMcfd between 1971 and 1975 but  a n  i n c r e a s e  i n  
t h e  number of a c t i v e  mines from 47 t o  50. This  dec l ine  may be r e l a t e d  t o  t h e  
increased  use  of gob d e g a s i f i c a t i o n  boreholes by s e v e r a l  mines ope ra t ing  i n  t h e  c o a l -  
bed. The l a c k  of accu ra t e  d a t a  on t h e  output  of  t h e s e  boreholes precludes a 
conclusion.  

TABLE 2. - Methane emissions from and number of mines emi t t i ng  a t  l e a s t  100.000 
c fd  i n  i n d i v i d u a l  coalbeds f o r  1971, 1973, and 1975 

Coalbeds CH, emissions,  I Mines CH4 emissions,  I ~ i n e s  CH, emissions,lMines 

America.. .......... ., ............. Basin B. 
Beckley.. ..........., 
Blue Creek.. ......... 
Campbell Creek......, 
C a s t l e  Gate B . ~ ~ o ~ ~ . ,  

, MMcfd - 
0.7 

........ Cedar Grove.. 
Dorchester.........., 
Eagle.. .............. 
Ferron  J............. 

2 

I l l i n o i s  NOS. 5 and 6 
Imboden.............. 
Jellico.............. 
Kentucky NOS. 9and  11 
i it taming1..  ........ 
Lower Seaboard....... 

Mary Lee............. 
Millerscreek......... 
Pittsburgh........... 
Pocahontas No. 3.. ... ... Pocahontas NO. 4.. 
Powellton............ 

Pratt................ 
Raton................ 
Rock Canyon.......... 
Sewell............... 
Sewickley..... ....... 
Splashdam... ......... 

...... Stea rns  No. 2.. ......... sunnys ide1 .. 
Tiller............... 
Warfield............. 
York Canyon.. ........ 

.6 1 1  I . 5 1 1  
n more than  1 minable seam. 

Uncorrelated......... 
lThese coalbeds conta  



A comparison of coun t i e s  producing 1 MMcfd o r  more of methane i n  1971, 
1973, and 1975 shows t h a t  t h e  coun t i e s  which produced t h e  most gas  have 
remained r e l a t i v e l y  cons t an t  ( t a b l e  3).  For a l l  3 r e p o r t i n g  yea r s ,  Monongalia 
County, W. Va., Marion County, W.  Va., and Buchanan County, Va., have 
remained f i r s t ,  second, and t h i r d ,  r e spec t ive ly .  

TABLE 3. - Counties w i th  t o t a l  d a i l v  methane emissions of a t  
l e a s t  1 ~ ~ c f d  dur ing  1971, 1973, and 1975 

An expanded comparison f o r  a l l  coun t i e s  shows t h a t  the  on ly  s i g n i f i c a n t  
changes have occurred i n  t he  mines w i th  lower methane emissions (appendix D ) .  

Rank 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

1971 
County 

Monongalia, W. Va. 
Marion, W. Va..,, 
Buchanan, Va..... 
McDowell, W. Va.. 
Washington, Pa... ..... Greene, Pa.. 
J e f f e r s o n ,  Ala... 
Cambria, Pa...... 
P i t k i n ,  Colo..... 
F r ank l in ,  Ill.... 
Ind iana ,  Pa..,.,, 
J e f f e r son ,  I l l . . .  
Harr ison,  Ohio... 
Raleigh,  W. Va... 
Marshal l ,  W. Va.. 
Harr ison,  W. Va.. . Wyoming, W. Va.. ... Carbon, Utah.. 
Dickenson, Va.... 
Logan, W. Va...., 
Boone, W. Va..... .... Russe l l ,  Va.. 
Allegheny, Pa.... .... Hopkins, Ky.. .. LeFlore,  Okla.. 
Nicholas ,  W. Va.. 
Ohio, W. Va...... 
Montgomery, Ala. .  
Belmont, Ohio.... 
Somerset, Pa..... 
Kanawha, W. Va... 
Williamson, Ala.. 
Muhlenberg,Ky. .. 
Westmoreland, Pa., 
Wise, Va... ......, 

MMc fd  
39.0 
30.4 
21.6 
13.1 
11.9 
11.4 
10.3 

9.1 
6.7 
6.6 
4,8 
4.0 
3.9 
3.7 
3.4 
3.4 
3.0 
2.8 
2.1 
2.1 
2.0 
2.0 
1.9 
1 .8  
1.6 
1.5 
1.4 
1.2 
1.2 
1.2 

1.1 
1.0 
1.0 
1.0 

1973 
County 

Monongalia,W. Va. 
Marion, W. Va.... 
Buchanan, Va..... 
Washington, Pa... 
Greene, Pa....... 
McDowell, W. Va.. 
J e f f e r s o n ,  Ala.,, 
Cambria, Pa...... 
Wyoming, W. Va... 
Marshal l ,  W. Va.. 
Indiana,  Pa...... 
F r ank l in ,  Ill.... 
J e f f e r s o n ,  Ill... 
P i t k i n ,  Colo..... 
Harr ison,  W.  Va.. 
Har r i son ,  Ohio... ... Carbon, Utah.. . Raleigh,  W. Va.. 
Russe l l ,  Va...... 
Boone, W e  Va..... 
Anderson, Tenn... ..,. Hopkins, Ky.. 
Dickenson, Va.... . Kanawha, W. Va.. .... Walker, Ala.. .. Allegheny, Pa.. 
Ohio, W. Va...... .. Belmont, Ohio.. 
Logan, W. Va..,.. 
Union, Ky........ 

l . l C h r i s t i a n ,  I l l . . .  
- 
- 
- 
- 

MMc fd 
40.7 
23.1 
21.7 
12.4 
11.7 
11.4 
9.5 
9.5 
6.0 
4.8 
4.7 
4.1 
3.9 
3.5 
3.5 
3.4 
3.3 
2.9 
2.8 
2.5 
2.5 
2.0 
1.8 
1.6 
1.6 
1.6 
1.6 
1.5 
1.4 
1.1 
1.1 
- 
- 
- 
- 

1975 
County 

Monongalia,W. Va. 
Marion, W. Va.... 
Buchanan, Va,,.,, 
J e f f e r s o n ,  Ala... 
Washington, Pa... ..... Greene, Pa.. 
McDowell, W. Va.. 
Cambria, Pa...... 
P i t k i n ,  Colo..... 
F r a n k l i n ,  Ill.... 
Ind iana ,  Pa...... 
Raleigh,  W. Va.., 
Har r i son ,  W. Va.. 
Marshal l ,  W. Va.. 
Wyoming, W. Va... 
Harr ison,  Ohio... ..... Walker, Ala,  . J e f f e r s o n ,  Ill.. 
Ohio, W. Va...... 
Carbon, Utah..... ..... Hopkins, Ky. .. Allegheny, Pa.. 
Belmont, Ohio....  

. C h r i s t i a n ,  I l l . .  .. Dickenson, Va.. .... Wabash, Ill . .  
Kanawha, W. Va... ... Boone, W. Va.. 
Westmoreland, Pa. 

. Union, Ky....... 
- 
- 
- 
- 
- 

MMcfd 
40.8 
20.8 
18.4 
13.2 
12.7 
10.6 
10.5 
10.3 

7.7 
5.3 
5.2 
4.8 
4.4 
4.2 
3.9 
3.5 
2.9 
2.7 
2.5 
2.2 
2.0 
1.7 
1.5 
1.5 
1.5 
1.4 
1.3 
1.0 
1.0 
1.0 
- 
- 
- 
- 
- 



CONCLUSIONS 

I n  1975, t h e r e  were 196 bituminous c o a l  mines i n  t he  United S t a t e s  emi t -  
t i n g  100,000 c fd  of methane o r  more. This  i s  an i n c r e a s e  of four  mines s i nce  
1973. The t o t a l  methane emissions from t h e s e  mines i n  1975 was 216.3 MMcfd, 
an i n c r e a s e  of 1 .8  MMcfd s i n c e  1973. S i x t y  mines had emissions of 1 MMcfd o r  
more and accounted f o r  79 percen t  of t h e  t o t a l  methane emissions.  

I n  1975 t h e  Appalachian r eg ion  led a l l  o the r  c o a l  mining a r e a s  i n  t h e  
United S t a t e s  i n  methane emissions.  I t  contained 79 percen t  of t h e  gassy 
mines and accounted f o r  86 pe rcen t  of t h e  t o t a l  methane emissions.  The west-  
e r n  c o a l f i e l d s  had 6 pe rcen t  of t h e  mines and 6 pe rcen t  of t h e  d a i l y  methane 
emiss ions .  The c e n t r a l b a s i n c o a l f i e l d s  had 15 percen t  of t h e  mines bu t  only 
8 pe rcen t  of t he  t o t a l  methane emissions.  This  i n d i c a t e s  t h a t  r e s e a r c h  i n t o  
methane emissions and t h e i r  c o n t r o l  should be d i r e c t e d  p r imar i l y  towards t h e  
Appalachian and wes te rn  c o a l f i e l d s .  

With i nc r ea sed  emphasis on c o a l  p roduc t ion  t o  achieve energy independence, 
t h e r e  w i l l  be an i n c r e a s e  i n  methane emissions a s  more mines a r e  opened i n  
deeper  coa lbeds .  This  i n c r e a s e  can  be maintained by t he  use  of d e g a s i f i c a t i o n  
techniques  which remove methane from t h e  mine environment p r i o r  t o  i t s  e n t e r -  
i n g  mine v e n t i l a t i o n  systems (2-3,  10). Methane removed i n  t h i s  way could be - -  - 
u t i l i z e d  a s  an  a u x i l i a r y  energy source.  
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B l a c k s v i l l e  No. 2 mine 
Monongalia County, W .  Va. 

Conso l i da t i on  Coal Co., 
Ch r i s t ophe r  Coal Co.: 

Arkwright mine 
Monongalia County, W .  Va. 

..... do . . . . . . . . .  

..... d o . . . . . . . . .  

Humphrey No. 7 mine 
Monongalia County, W .  Va. 

Pursg love  No. 15 mine 
Monongalia County, W .  Va. 

..... do ......... 84 I I 9 . 3  l l o y O O O  
Osage N o .  3 mine 

Monongalia County, W .  Va. 

Consol ida t ion  Coal Co., 
Mountaineer Coal Div is ion:  

Consol No. 9  mine 
Marion County, W .  Va. 

.... .do.. ....... 100 I I - 1 6 y 5 0 0  

Consol No. 20 mine 
Marion County, W .  Va. 

Loveridge mine 
Marion County, W .  Va. 

..... do. ........ 

1 ..... do. ........ 

Conso l i da t i on  Coal Co., 
Ohio Val ley  Divis ion:  

I r e l a n d  mine 
Marsha l l  County, W .  Va. 

Robinson Run No. 95 mine 
Ha r r i son  County, W .  Va. 

..... do ......... 

Conso l i da t i on  Coal Co., 
P i t t s b u r g h  Coal Co.: 

Montour No. 4 mine 
Washington County, Pa. 

Shoemaker mine 
Marsha l l  County, W .  Va. 

..... do ......... 

Eas t e rn  Associa ted  Coal Corp.: 
Federa l  No. 1 mine 
Marion County, W .  Va. 

I I I I 1 : ~ i ~ u r e s  i n  parentheses  i n d i c a t e  range of t h i cknes s .  
F igures  i n  parentheses  i n d i c a t e  range of depth  of s h a f t ( s )  i n  previous  column. 

..... d o . . . . . . . . .  9 5 
(78-112) 

Federa l  No. 2 mine 
Monongalia County, W .  Va. 

..... do ......... 100 





Vesta  No. 5 mine 
Washington County,  Pa .  

 ath hies Coal Co.: 
Math ies  mine 

Washington County,  Pa.  

Mead Corp . : 
Mulga mine 

J e f f e r s o n  County,  Ala .  
1 r t t  .......... 1 ,42~:20, 2.5 1 4 ,100  

Dutch Creek mine 
P i t k i n  County,  Colo.  

Mid -Cont inen t  Coal  and Coke Co. : 
Coal Basin mine 

P i t k i n  County,  Colo .  

..... do . .  ....... 80 2 . 5  1 ,366  

B a s i n  I. .  . 1 84 1 
L .  S .  Wood mine 

P i t k i n  County,  Colo.  

Nor th  American Coal  Co. ,  
Helen Mining Co.:  

Homer C i t y  mine 
I n d i a n a  County,  pa .  

Upper F r e e p o r t . .  54 
(36 -72) 

Old Ben Coal Co.: 
Old Ben No. 21 mine 

F r a n k l i n  County, I l l .  

Old Ben No. 24 mine 
F r a n k l i n  County,  I l l .  

. . . . .  do. ........ I 86 i I 8,000 

Old Ben No. 26 mine 
F r a n k l i n  County,  I l l .  

Olga Coal  Co. : 
Olga mine 

McDowell County, W .  Va. 
Pocahontas N o  4 1 72 5 .0  1 , 0 0 0  

Peabody Coal Co.: 
Peabody No. 1 0  mine 

S a l i n e  County, I l l .  
I l l i n o i s  No. 6 . .  

Uni ted  S t a t e s  S t e e l  Corp. : 
Concord No. 1 mine 

J e f f e r s o n  County, Ala .  
m a t t . . . . . . . . . .  . 

( 5 2 7 0 8 )  5*1 

8 5 

Maple Creek mine 
Washington County, Pa. 

P i t t s b u r g h  ...... 1 72 1 1 . 8  1 2 , 3 4 5  

1 . 5  

Oak Grove mine I ~ a r ~  Lee. .  ...... 
d e f f e r s o n  County,  Ala.  1 54 1 1 8oo 
:Figures i n  p a r e n t h e s e s  i n d i c a t e  r a n g e  of t h i c k n e s s .  

F i g u r e s  i n  p a r e n t h e s e s  i n d i c a t e  r a n g e  of d e p t h  o f  s h a f t ( s )  i n  p r e v i o u s  column. 

16,800 



Robena mine 
Greene County, Pa. 

Sunnyside No. 1 mine 
Carbon County, Utah 

Average 
methane 
emission 

i n  24 hours,  

Thickness 
o f 

coalbed,' 
inches 

Owner, name of mine, 
and l o c a t i o n  

I 
United S t a t e s  S t e e l  Corp. (Con. ) : 

Valley Camp Coal Co.: 
Valley Camp No. 3 mine 

Ohio County, W.  Va. 

Coal 
production,  

tons 
pe r  day 

Coalbed 

53 Pinnacle  Creek No. 50 mine 
Wyoming County, W.  Va. 

Walter Resources, Inc . :  
Bessie mine 

Je f f e r son  County, Ala. 

Pocahontas No. 3 

NO. 3 mine 
Je f f e r son  County, Ala.  

MMc fd  

1 .6  

P i t t sbu rgh . .  . . . . 78 I I 
3,000 

P i t t sbu rgh . .  . . . . 1 i 6 ~ i  
Upper Sunnyside. 
Lower Sunnyside. 

Mary Lee.. . . . . ..I 96 1 
Blue Creek. . . . . . I  52 I 

1 60 
-66) 

Gas pe r  Number of 

coal  mined, 

1 . 4  

Youghiogheny & Ohio Coal Co.: 
Nelms No. 1 mine 

Harrison County, Ohio 

Averagei t i e  
depth of 

s h a f t ,  d r i  t ,  mine, 
o r  s lope ,  years  

f e e t  

4,500 

'Figures i n  parentheses  i n d i c a t e  range of th ickness .  
2 ~ i g u r e s  i n  parentheses i n d i c a t e  range of depth of s h a f t ( s )  i n  previous column. 

Freepor t .  . . . . . . . (36 -120) 2 .1  4,500 



APPENDIX B. --MEASURED METHANE EMISSION FROM COAL MINES OF TIE  
UNITED STATES WITH AN EMISSION RATE OF AT LEAST 100,000 cfd  

Mine, - -- owner, and l o c a t i o n  of mine, 

Lover idge mine 
Consol ida t ion  Coal Co. 
Marion County, W. Va. 

Humphrey No. 7 mine 
Consol ida t ion  Coal Co. 
Monongalia County, W. Va. 

Fede ra l  No. 2 mine 
Eas t e rn  Associated Coal Corp. 
Monongalia County, W. Va. 

B lacksv i l l e  No. 2 mine 
Consol ida t ion  Coal Co. 
Monongalia County, W.  Va. 

Osage No. 3 mine 
Consol ida t ion  Coal Co. 
Monongalia County, W. Va. 

Bea t r i ce  mine 
Bea t r i ce  Pocahontas Co, 
Buchanan County, Va. 

Concord No. 1 mine 
United S t a t e s  S t e e l  Corp. 
J e f f e r s o n  County, Ala. 

Olga mine 
Olga Coal Co. 
McDowell County, W.  Va. 

Robena mine 
United S t a t e s  S t e e l  Corp. 
Greene County, Pa. 

Bethlehem No. 32 mine 
Bethlehem Mines Corp. 
Cambria County, Pa. 

B lacksv i l l e  NO, 1 mine 
Consol ida t ion  Coal Co. 

Average methane 
emission,  MMcfd 

Monongalia County, W,  Va. 



Mine, owner, and l o c a t i o n  of  mine 

Robinson Run No. 95 mine 
C o n s o l i d a t i o n  Coal Co. 
H a r r i s o n  County,  W .  Va. 

Arkwright  No. 1 mine 
C o n s o l t d a t i o n  Coal Co. 
Monongalia County,  W .  Va. 

F e d e r a l  No. 1 mine 
E a s t e r n  A s s o c i a t e d  Coal Corp.  
Marion County,  W .  Va. 

Cambria S lope  No. 33 mine 
Bethlehem Mines Corp. 
Cambria County, P a .  

V i r g i n i a  Pocahontas  No. 1 mine 
I s l a n d  Creek Coal Co. 
Buchanan County,  Va . 

V i r g i n i a  Pocahontas  No. 2 mine 
V i r g i n i a  Pocahontas  Co. 
Buchanan County, Va. 

L .  S .  Wood mine 
Mid-Continent Coal and Coke Co. 
P i t k i n  County,  Colo.  

V i r g i n i a  Pocahontas  No. 3 mine 
I s l a n d  Creek Coal Co. 
Buchanan County, Va. 

Gateway mine 
Gateway Coal C O .  

Greene County,  Pa.  

Pursg love  No. 15 mine 
C o n s o l i d a t i o n  Coal Co. 
Monongalia County, W .  Va. 

Beckley mine 
Beckley Coal Mining Co. 
R a l e i g h  County, W .  Va. 

Marianna No. 58 mine 
Bethlehem Mines Corp. 
Washington County, Pa.  

Average methane 
e m i s s i o n .  MMcfd 



Mine, owner, and l o c a t i o n  of mine 

Dutch Creek mine 
Mid-Cont inent  Coal and Coke c o .  
P i t k i n  County,  Colo.  

Mulga mine 
Mead Corp.  
J e f f e r s o n  County,  A l a .  

W a l t e r  Resources No. 3 mine 
J i m  Wal te r  Resources ,  I n c .  

( f o r m e r l y  U.S. P i p e  and Foundry) 
J e f f e r s o n  County, Ala .  

Homer C i t y  mine 
Helen Mining Co. 
I n d i a n a  County,  Pa .  

Mathies  mine 
Mathies  Coal Co. 
Washington County,  Pa .  

Nelms No. 1 mine 
Youghiogheny and Ohio Coal Co. 
H a r r i s o n  County,  Ohio 

Shannopin mine 
Jones  & Laughl in  S t e e l  Corp. 
Greene County,  Pa.  

V a l l e y  Camp No. 3 mine 
V a l l e y  Camp Coal Co. 
Ohio County,  W .  Va. 

Old Ben No. 24 mine 
Old Ben Coal Co. 
F r a n k l i n  County, I l l .  

V i r g i n i a  Pocahontas  No. 4 mine 
I s l a n d  Creek Coal Co. 
Buchanan County, Va . 

I r e l a n d  mine 
C o n s o l i d a t i o n  Coal Co. 
M a r s h a l l  County,  W .  Va. 

Joanne mine 
E a s t e r n  A s s o c i a t e d  Coal Corp.  

Average me thane  
e m i s s i o n ,  MMcfd 

Marion County,  W .  Va. 



Average methane 
Name. owner. and l o c a t i o n  of mine 

Maple Creek mine 
United S t a t e s  S t e e l  Corp. 
Washington County, Pa. 

Old Ben No. 26 mine 
Old Ben Coal Co. 
F r a n k l i n  County, 111. 

Somerset No. 60 mine 
Bethlehem Mines Corp. 
Washington County, Pa. 

Mary Lee No. 1 mine 
Alabama By-Products Corp . 
Walker County, I l l .  

Old Ben No. 21 mine 
Old Ben Coal Co. 
F rank l in  County, I l l .  

P innac l e  Creek No. 50 mine 
United S t a t e s  S t e e l  Corp. 
Wyoming County, W .  Va. 

Vesta No. 5 mine 
Jones & Laughl in  S t e e 1  Corp . 
Washington County, Pa. 

I tmann No. 3 mine 
Itmann Coal Co. 
Wyoming County, W .  Va. 

Lucerne No. 6 mine 
He lve t i a  Coal Co. 
I nd i ana  County, Pa.  

Peabody No. 10 mine 
Peabody Coal Co. 
S a l i n e  County, I l l .  

Consol No. 9 mine 
Consol ida t ion  Coal Corp. 
Marion County, W .  Va. 

Keystone No. 1 mine 
Eas t e rn  Associated Coal Corp. 
McDowell County, W .  Va. 

emission,  MMcfd 



Name, owner, and l o c a t i o n  of  mine 

Moss No. 3 P o r t a l  A mine 
C l i n c h f i e l d  Coal Co. 
Dickenson County,  Va. 

Sunnyside  No. 1 mine 
K a i s e r  S t e e l  Corp.  
Carbon County,  Utah 

Wabash mine 
Amex Coal Co. 
Wabash County,  111. 

Oak Grove mine 
Uni ted  S t a t e s  S t e e l  Corp.  
J e f f e r s o n  County,  A l a .  

Coal  Bas in  mine 
Mid-Continent Coal and Coke Co. 
P i t k i n  County,  Colo.  

I n l a n d  mine 
I n l a n d  S t e e l  Co. 
J e f f e r s o n  County,  I l l .  

Montour No. 4 mine 
C o n s o l i d a t i o n  Coal Co. 
Washington County,  Pa .  

Consol No. 20 mine 
C o n s o l i d a t i o n  Coal Co. 
Marion County,  W .  Va. 

F i e s  mine 
I s l a n d  Creek Coal Co. 
Hopkins County,  Ky. 

Shannon Branch mine 
A l l i e d  Chemical Corp. 
McDowell County,  W .  Va. 

B e s s i e  mine 
J i m  W a l t e r  Resources ,  I n c .  
J e f f e r s o n  County, A l a .  

L a n c a s h i r e  No. 20 mine 
Barnes & Tucker Co. 
Cambria County,  Pa .  

Average me thane  
e m i s s i o n ,  MMcfd 



Name, owner, and l o c a t i o n  of mine 

Shoemaker mine 
Conso l ida t i on  Coal Co. 
Marshal l  County, W. Va. 

Somerset mine 
United S t a t e s  S t e e l  Corp. 
Gunnison County, Colo. 

Jane Nos. 1 and 2 mines 
Rochester  & P i t t s b u r g h  Coal Co. 
Armstrong County, Pa. 

McElroy mine 
Consol ida t ion  Coal Co. 
Marshal l  County, W .  Va. 

Moss No. 2 mine 
C l i n c h f i e l d  Coal Co. 
Russe l l  County, Va. 

Or i en t  No. 6 mine 
Freeman United Coal Mining Co. 
J e f f e r s o n  County, I l l .  

Segco No. 1 mine 
Alabama By-Products Corp. 
Walker County, Ala .  

Bear Creek mine 
Mid-Continent Coal and Coke Co. 
P i t k i n  County, Colo. 

Clyde mine 
Republic S t e e l  Corp. 
Washington County, Pa. 

Eagle  No. 2 mine 
Peabody Coal Co. 
G a l l a t i n  County, I l l .  

Hampton No. 3 mine 
Westmoreland Coal Co. 
Boone County, W .  Va. 

Marion mine 
Tunnel ton  Mining Co. 
I nd i ana  County, Pa.  

Average methane 
emission,  MMcfd 



Name owner, and l o c a t i o n  of mine 

Morton mine 
Carbon Fuel  Co. 
Kanawha County, W .  Va. 

Or i en t  No. 3 mine 
Freeman United Coal Mining Co. 
J e f f e r s o n  County, I l l .  

York Canyon No. 1 mine 
Kaiser  S t e e l  Co. 
Colfax County, N .  Mex. 

United S t a t e s  S t e e l  No. 14-4 mine 
United S t a t e s  S t e e l  Corp. 
McDowell County, W .  Va. 

Alexander mine 
Val ley  Camp Coal Co. 
Marshall  County, W. Va. 

Consol No. 93  mine 
Consol ida t ion  Coal Co. 
Marion County, W .  Va. 

Monterey No. 1 mine 
Monterey Coal Co. 
Macoupin County, Ill. 

Oak Park No. 7 mine 
Consol ida t ion  Coal Co. 
Har r i son  County, Ohio 

Renton mine 
Consol ida t ion  Coal Co. 
Allegheny County, Pa. 

A l l en  mine 
C.F. & I. S t e e l  Corp. 
Las Animas County, Colo. 

Bethlehem No. 51  mine 
Bethlehem Mines Corp. 
Washington County, Pa. 

Bishop mine 
Bishop Coal Co. 

Average methane 
emission,  MMcfd 

McDowell County, W .  Va. 



Name, owner, and l o c a t i o n  o f  mine 

Bishop Nos. 33 and 37 mines 
Bishop Coal Co. 
McDowell County, W .  Va. 

Mai t l and  mine 
Pocahontas  Fue l  Co. 
McDowell County, W .  Va. 

Newfie ld  mine 
Repub l ic  S t e e l  Corp. 
Al legheny County, Pa. 

Nor th  R i v e r  No. 1 mine 
Repub l ic  S t e e l  Corp. 
F a y e t t e  County, Ala .  

Powhatan No. 6 mine 
N.A.C.C.O. Mining Co. 
Belmont County,  Ohio 

S c o t i a  mine 
S c o t i a  Coal Co. 
L e t c h e r  County, Ky. 

Seaboard No. 1 mine 
Jewel1  Ridge Coal Corp. 
Tazewel l  County, Va. 

V a l l e y  Camp No. 1 mine 
V a l l e y  Camp Coal C O .  

Ohio County,  W .  Va. 

Uni ted  S t a t e s  S t e e l  No. 2 mine 
Uni ted  S t a t e s  S t e e l  Corp. 
McDowell County, W. Va. 

Z e i g l e r  No. 4 mine 
Z e i g l e r  Coal Co. 
Wi l l i amson  County, I l l .  

Bethlehem No. 77 mine 
Bethlehem Mines Corp. 
Cambria County,  Pa.  

B i rd  No. 3 mine 
I s l a n d  Creek Coal Co. 
Somerset  County, Pa.  

Average methane 
e m i s s i o n ,  MMcfd 



Name, owner, and l o c a t i o n  of mine 

Chetopa mine 
Alabama By -Products Corp . 
J e f f e r s o n  County, Ala.  

Gorgas No. 7 mine 
Alabama By-Products Corp. 
Walker County, Ala.  

Keystone No. 2 mine 
Eas t e rn  Associated Coal Corp. 
Wyoming County, W .  Va. 

Lady Dunn No. 105 mine 
Cannelton I n d u s t r i e s ,  I nc .  
Kanawha County, W .  Va. 

Lancash i re  No. 24 B mine 
Barnes & Tucker Coal Co. 
Ind iana  County, Pa. 

Meigs No. 2 mine 
Southern Ohio Coal Co. 
Meigs County, Ohio 

Murdock mine 
Z e i g l e r  Coal Co. 
Douglas County, I l l .  

Nelms No. 2 mine 
Youghiogheny & Ohio Coal Co. 
Har r i son  County, Ohio 

Peabody Camp No. 2 mine 
Peabody Coal Co. 
Union County, Ky. 

Powhatan No. 4 mine 
Quarto Mining Co. 
Monroe County, Ohio 

Rose Val ley No. 6 mine 
Consol ida t ion  Coal Co. 
Har r i son  County, Ohio 

Sahara No. 21 mine 
Sahara Coal Co., I nc .  
S a l i n e  County, I l l .  

Average me thane 
emission.  MMcfd 



Name, owner, and l o c a t i o n  of  mine 

S lab  Fork No. 10 mine 
S l ab  Fork Coal Co. 
Raleigh County, W .  Va. 

Sunnyside No. 3 mine 
Ka i se r  S t e e 1  Co. 
Carbon County, Utah 

Wes t l a n d  mine 
Consol ida t ion  Coal Co. 
Washington County, Pa. 

Z e i g l e r  No. 9 mine 
Z e i g l e r  Coal Co. 
Hopkins County, Ky. 

Bethlehem No. 41 mine 
Bethlehem Mines Corp . 
Marion County, W .  Va. 

B u l l i t t  No. 1 mine 
Wes tmoreland Coal Co. 
Wise County, Va. 

Eas t  Gulf mine 
Westmoreland Coal Co. 
Raleigh County, W .  Va. 

F l a t  Top mine 
J i m  Walter  Resources,  I n c .  
J e f f e r s o n  County, Ala .  

Greenwich C o l l i e r i e s  No. 1 mine 
Pennsylvania  Mines Corp. 
Ind iana  County, Pa. 

Hamilton No. 1 mine 
I s l a n d  Creek Coal Co. 
Union County, Ky. 

Itmann No. 4 mine 
Itmann Coal Co. 
Wyoming County, W .  Va. 

Lambert Fork mine 
C l i n c h f i e l d  Coal Co. 
Buchanan County, Va. 

Average methane 
emiss ion ,  MMcfd 



Name. owner. and l o c a t i o n  of mine 

Lancash i re  No. 25 mine 
Barnes & Tucker Coal Co. 
Cambria County, Pa. 

MacAlpin No. 3 mine 
Wes tmoreland Coal Co. 
Raleigh County, W.  Va. 

Maple Meadow mine 
Maple Meadow Mining Co. 
Raleigh County, W .  Va. 

Mathews mine 
Consol ida t ion  Coal Co. 
Cla iborne  County, Tenn. 

Maxine mine 
Alabama By -Products Corp. 
J e f f e r s o n  County, Ala .  

Nemacolin mine 
Buckeye Coal Co. 
Greene County, Pa. 

Oakmont mine 
Harmar Coal Co. 
Allegheny County, Pa. 

Or i en t  No. 4 mine 
Freeman United Coal Mining Co. 
Williamson County, Ill. 

P h i l l i p  Sporn No. 1 mine 
Cen t r a l  Coal Co. 
Marion County, W .  Va. 

Powhatan No. 1 mine 
North American Coal Corp. 
Belmont County, Ohio 

Powhatan No. 3 mine 
North American Coal Corp. 
Belmont County, Ohio 

Sahara  No. 20 mine 
Sahara  Coal Co., I nc .  
S a l i n e  County, Ill. 

Average methane 
emiss ion ,  MMcfd 



Name, owner, and l o c a t i o n  of mine 

Sewel l  No. 1 mine 
Sewel l  Coal Co. 
Nicholas  County, W .  Va. 

S l ab  Fork No. 8 mine 
S l ab  Fork Coal CO.  

Rale igh County, W.  Va. 

Uni ted S t a t e s  S t e e l  No. 14 mine 
(No. 3 seam p o r t a l )  

Uni ted S t a t e s  S t e e l  Corp. 
McDowell County, W .  Va. 

Warwick P o r t a l  No. 3 mine 
Duquesne L igh t  Co. 
Greene County, Pa. 

Z e i g l e r  No. 5 mine 
Z e i g l e r  Coal Co. 
Douglas County, I l l .  

Adr ian  mine 
Upshur Coals  I n c .  
Upshur County, W .  Va. 

A l s t o n  No. 3 mine 
Peabody Coal Co. 
Ohio County, Ky. 

Badger No. 14 mine 
Badger Coal C O .  

Barbour County, W .  Va. 

Baldwin No. 1 mine 
Peabody Coal Co. 
Randolph County, Ill .  

Banning No. 4 mine 
Republ ic  S t e e l  Corp. 
Westmoreland County, Pa.  

Beech Bottom mine 
Windsor Power House 
Brooke County, W .  Va. 

Bethlehem No. 31 mine 
Bethlehem Mines Corp. 
Cambria County, Pa. 

Average methane 
emiss ion ,  MMcfd 

0 .3  



Average methane 
Name, owner, and l o c a t i o n  of  mine 

Bird  No. 2 mine 
I s l a n d  Creek Coal Co. 
Somerset County, Pa.  

Braztah No. 3 mine 
Braz tah  Corp. 
Carbon County, Utah 

Cannelton No. 8 mine 
Cannelton I n d u s t r i e s ,  I n c .  
Kanawha County, W .  Va. 

David mine 
Canterbury Coal C O .  

Westmoreland County, Pa. 

Dehue mine 
Youngstown Mines Corp. 
Logan County, W .  Va. 

Delmont mine 
E a s t e r n  Assoc ia ted  Coal Corp. 
Westmoreland County, Pa.  

Do t ik i  mine 
Webster Coal Corp. 
Webster County, ~ y .  

Drake No. 4 mine 
P i t t s b u r g h  and Midway Coal Mining Co. 
Hopkins County, Ky. 

F lorence  No. 1 mine 
F lorence  Mining Co. 
Westmoreland County, Pa. 

Greenwich C o l l i e r i e s  No. 2 mine 
Pennsylvania  Mines Corp. 
I nd i ana  County, Pa.  

Hampton No. 4 mine 
Westmoreland Coal Co. 
Boone County, W .  Va. 

Harmar mine 
Harmar Coal Co. 
Allegheny County, Pa. 

emiss ion,  MMcfd 



Name, owner, and l o c a t i o n  o f  mine 

I s a b e l l a  mine 
N a t i o n a l  Mines Corp. 
F a y e t t e  County,  Pa. 

J e n s i e  mine 
North  American Coal Corp. 
J e f f e r s o n  County, Ohio 

Keystone No. 4 mine 
E a s t e r n  Assoc ia ted  Coal Corp. 
Ra le igh  County, W .  Va. 

N a t i o n a l  Pocahontas mine 
N a t i o n a l  Mines Corp. 
Mingo County, W .  Va. 

Osaka No. 2 mine 
Westmoreland Coal Co. 
Wise County, Va. 

Peabody Camp No. 1 mine 
Peabody Coal Co. 
Union County, Ky. 

Powhatan No. 4 mine 
North American Coal Corp. 
Belmont County, Ohio 

P r e s c o t t  No. 1 mine 
Wes tmoreland Coal Co. 
Wise County, Va. 

Royal No. 5 mine 
Uni ted Pocahontas  Co. 
F a y e t t e  County, W .  Va. 

Saginaw mine 
Saginaw Mining Co. 
Belmont County, Ohio 

Sewel l  No. 1 A  mine 
Sewel l  Coal Co. 
Nicho las  County, W. Va. 

S o l d i e r  Canyon mine 
Premium Coal Co. 
Carbon County,  Utah 

Average m e  thane  
emiss ion .  MMcfd 



Name, owner, and l o c a t i o n  of mine 

South Hopkins No. 2 mine 
South Hopkins Coal Co. 
Hopkins County, ~ y .  

S t a r  Underground mine 
Peabody Coal Co. 
Muhlenberg County, Ky. 

Warwick No. 2 mine 
Duquesne L igh t  Co. 
Greene County, Pa. 

White Ash No. 1 mine 
White Ash Mining Co. 
Johnson County, Ky. 

Wolf Creek C o l l i e r i e s  No. 3 mine 
Wolf Creek C o l l i e r i e s  Co., I n c .  
Mar t in  County, Ky. 

Wolf Creek C o l l i e r i e s  No. 4 mine 
Wolf Creek C o l l i e r i e s  Co., I n c .  
Mar t in  County, Ky. 

Angus mine 
Robinson and P h i l l i p s  Coal Co. 
Wyoming County, W.  Va. 

Badger No. 15 mine 
Badger Coal Co. 
Barbour County, W.  V a .  

Beckley No. 1 mine 
Ranger Fuel Corp. 
Raleigh County, W.  V a .  

Bethlehem No. 46 mine 
Bethlehem Mines Corp . 
Rale igh  County, W .  Va. 

Conemaugh No. 1 mine 
North American Coal Corp. 
Westmoreland County, Pa. 

Di lworth mine 
United S t a t e s  S t e e l  Corp. 
Greene County, Pa. 

Average methane 
emission,  MMcfd 



Name, owner, and l o c a t i o n  of mine 

Ecc l e s  No. 6 mine 
Westmoreland Coal Co. 
Ra le igh  County, W .  Va. 

Emery mine 
Conso l i da t i on  Coal Co. 
Emery, Utah 

F lorence  No. 2 mine 
F lo r ence  Mining Co. 
Westmoreland County, Pa.  

Hamilton Mine No. 2 
I s l a n d  Creek Coal Co. 
Union County, Ky. 

I s l a n d  Creek No. 9 mine 
I s l a n d  Creek Coal Co. 
Hopkins County, Ky. 

Ju s  t u s  mine 
S t e a r n s  Mining Co. 
McCreary County, Ky. 

Keystone No. 5 mine 
A f f i n i n t y  Mining Co. 
Ra le igh  County, W.  Va. 

Na t iona l  No. 25 mine 
Nat iona l  Coal Mining Co. 
Mingo County, W .  Va. 

Ocean No. 5 mine 
Crescen t  H i l l s  Coal Co., I n c .  
Allegheny County, Pa.  

P e t e r  Cave No. 1 mine 
P e t e r  Cave Coal Co. 
Mar t in  County, Ky. 

Powhatan No. 7 mine 
Quarto Mining Co. 
Monroe County, Ohio 

P r e s c o t t  No. 2 mine 
Westmoreland Coal Co. 
Wise County, Va. 

Average methane 
emiss ion,  MMcfd 



Name, owner, and l o c a t i o n  of  mine 

River  King Underground No. 1 mine 
Peabody Coal Co. 
S t .  C l a i r  County, Ill. 

Splashdam No. 1 mine 
C l i n c h f i e l d  Coal Co. 
Dickenson County, V a .  

V i r g i n i a  No. 1 mine 
Eas tover  Mining Co. 
Wise County, Va. 

Wharton No. 4 mine 
Eas t e rn  Assoc ia ted  Coal Corp. 
Boone County, W .  Va. 

Will iams mine 
Consol ida t ion  Coal Co. 

Average methane 
emission,  MMcfd 

Har r i son  County, W. V a .  



APPENDIX C . ..METHANE EMISSION I N  RELATION TO COUNTIES FROM MINES 
EMITTING AT LEAST 100,  000 c f d  

County and mine I Methane. MMcfd 
ALABAMA. STATE TOTAL 16.6 MMcfd 

F a y e t t e :  North River  No . 1 ................................... 
J e f f e r s o n :  

Concord No . 1 ............................................... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Mulga 

Wal te r  Resources No . 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Oak Grove 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B e s s i e  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Chetopa 

F l a t  Top . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Maxine. 

T o t a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Walker: 

Mary Lee No . 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Segco No 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Gorgas No 7 

T o t a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . , .  , 

0.5 

5 . 1  
2.5 
2 .3  
1 . 3  
1 . 0  

.4 

. 3  

.3  
13.2 

1 .7  
. 8  
.4 

2.9 
COLORADO, STATE TOTAL 9 . 1  MMcfd 

Gunnison: Somerset  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Las Animas: A l l e n  

P i  t k i n :  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  L . S .  Wood 

Dutch Creek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Coal Bas in  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Bear Creek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  T o t a l  

0.9 
.5 

3 . 3  
2.5 
1 .2  

.7 
7.7 

ILLINOIS, STATE TOTAL 14.7 MMcfd 
C h r i s t i a n :  Peabody No . 1 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Douglas : 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Murdock 
Z e i g l e r  No . 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  T o t a l  
F r a n k l i n  : 

Old Ben No . 24 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Old Ben No . 26 .............................................. 
Old Ben No . 21 .............................................. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  T o t a l  
G a l l a t i n :  Eag le  No . 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
J e f f e r s o n :  

I n l a n d  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
O r i e n t  No . 6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
O r i e n t  No . 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1.5 

. 4  

. 3  

. 7  

1 . 9  
1 . 8  
1 . 6  
5.3 

.7 

1.2  
. 8  
.7  

T o t a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i . ..................................... 
2.7 

Macoupin: Monterey No 1 .6 
. .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Randolph: Baldwin No 1 .2 



.. 

County and mine ] Methane, MMcfd 
ILLINOIS . STATE TOTAL 14.7 MMc fd ..Continued 

I 

Wabash: Wabash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Williamson: 

S a l i n e  : 
Sahara No . 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Sahara No . 20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tota l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S t  . C l a i r :  River King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Z e i g l e r  No . 4 ............................................... 
Orien t  No . 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tota l  .................................................... .8 

0.4  
. 3  
. 7  
.1 

KENTUCKY. STATE TOTAL 4 . 9  MMc f d 
Hopkins : 

Ze ig l e r  No . 9 ............................................... I .4 
Drake No . 4 ................................................. I .2 
South Hopkins No . 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I . 2  

Johnson: White Ash No . 1 ..................................... I .2  

I s l a n d  Creek No . 9 .......................................... 
Tota l  .................................................... 

.1 
2 .0  

Le tcher :  Sco t i a  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Mar t i n :  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wolf C o l l i e r i e s  No 3 

. Wolf C o l l i e r i e s  No 4 .............................,......... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  McCreary: J u s t u s  
Muhlenberg: S t a r  Underground . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ohio: Als ton  No . 3 ........................................... 
Union: 

Peabody Camp No . 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Hamilton No . 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Peabody Camp No . 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.5 

.2 

. 2  
Pe te r  Cave No . 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tota l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
.1 
.5 

Webster: Dot ik i  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I .2 
NEW MEXICO. STATE TOTAL 0 . 7  MMcfd 

Colfax:  York Canyon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 0.7 
OHIO.  STATE TOTAL 6 . 1  MMcf d 

Belmont : 

Hamilton No . 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Tota l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Powhatan No . 6 .............................................. I 0 .5  

.1 
1 .0  

Powhatan No . 1 .............................................. I . 3  

Saginaw ..................................................... 
Tota l  .................................................... 



.. 

County and mine I ~ e t h a n e ,  MMcfd 
OHIO. STATE TOTAL 6 .1  MMcfd .. Continued 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Jef fe rson:  J ens i e  I . 2  

Harr ison:  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Nelms No 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Oak Park No . 7 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Nelms No 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Rose Valley No 6 
To ta l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Meigs: Meigs No . 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Monroe : 

2 .1  
.6  
.4 
.4 

3.5  

Renton ...................................................... I 0.6 

Powhatan No . 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Powhatan No . 7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tota l  .................................................... 

.................................................... Newfield I . 5  

.4 

.1 

.5 

O a h o n t  ..................................................... I .3 

PENNSYLVANIA, STATE TEL 43.1 M M C ~ ~  

Allegheny: I 

. . . ................................................... Harmar I .2 
Ocean No . 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tota l  .................................................... 

Tota l  .................................................... I 10.3 

.1 
1.7 

Armstrong: Jane Nos . 1 and 2 ................................. 
Cambria : 

Bethlehem No . 32 ............................................ 
Cambria Slope No . 33 ........................................ 
Lancashire No . 20 ........................................... 

............................................ . Bethlehem No 77 
Lancashire No . 25 ........................................... 
Bethlehem No . 31 ............................................ 

Faye t t e :  I s a b e l l a  ............................................ 
Greene : 

.8 

4.5  
3.9 
1.0 

.4 

.3  

.2 

...................................................... Robena 
..................................................... Gateway 

Shannopin ................................................... 
Nemacolin .................................................... 

. . Warwick P o r t a l  No 3 ....................................... 
Warwick P o r t a l  No . 2 . ....................................... 
Dilworth .................................................... 

Tota l  .................................................... 
Indiana : 

Homer C i t y  .................................................. 
Lucerne No . 6 ............................................... 
Marion ...................................................... 
Lancashire No . 24B . ......................................... 
Greenwich C o l l i e r y  No . 1 .................................... 
Greenwich C o l l i e r y  No . 2 .................................... 

Tota l  .................................................... 



Bird No . 2  .. ................................................ 
Tota l  ................................................... 

Washington: 
Marianna No . 58 . ............................................ 

County and mine 1 Methane. MMcfd 
PENNSYLVANIA. STATE TOTAL 43.1 MMcfd.. Continued 

Mathies .. ................................................... I 2 . 1  

Somerset : 
Bird No . 3 .................................................. 

Maple Creek ................................................. I 1.8 

0 . 4  

Somerset No . 60 ............................................. I 1.8 

............................................... Montour No . 4 1 1 .2  
Clyde ...................................................... 
Bethlehem No . 51 ............................................ 

Banning No . 4 .. ............................................. I .2 

.................................................... Westland 
Tota l  .................................................... 

Westmoreland : 

David .......................... .. .......................... 1 .2 

.4 
12.7 

....... Delmont ...............,.............................. I .2  
Florence No . 1 .............................................. I .2 

Tota l  .... ............................................ I 1.0 
TENNESSEE. STATE TOTAL 0.3  MMcfd 

Clairborne:  Matthews ......................................... I 0.3 
UTAH. STATE TOTAL 2 . 3  MMcf d 

Carbon: I 
Sunnyside No . 1 .. ........................................... I 1.4 
Sunnyside No . 3  ............................................. I .4 
Braztah No . 3 ....................... ,. ..................... 1 . 2  
Soldier  Canyon .............................................. 

.................................................... Total  
................................................. Emery: Emery .1 

VIRGINIA. STATE TOTAL 22.1 MMcfd 
Buc hanan : I 

Beatr ice  .................................................. 
Virgin ia  Pocahontas No . 1 ................................... 
Virgin ia  Pocahontas No . 2 ................................... 
Virgin ia  Pocahontas No . 3 ................................... 
Virgin ia  Pocahontas No . 4 ................................. 
Lambert Fork ............................. ................... 

Tota l  ..................................................... 
Dickens on: 

. ..................................... Tazewell: Seaboard No 1 . 5 

Moss No . 3 P o r t a l  A .................. ....................... 
Splashdam No . 1 ............................................. 

Total  . ................................................... 
Russel l :  Moss No . 2 .......................................... 

1.4  
.1 

1.5 
.8 



P r e s c o t t  N O .  I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I .2  

County and mine I Methane, MMcfd 
V I R G I N I A ,  STATE TOTAL 22.1 MMcfd - -Continued 

P r e s c o t t  N O .  z . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I . I  

Wise : 
B u l l i t t  N O .  l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Osaka No. 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

V i r g i n i a  No. 1 mine ......................................... [ .1 

0 .3  
.2  

.................................................... Tota l  I . 9  
WEST V I R G I N I A .  STATE TOTAL 96.4 MMcfd 

Barbour : I 
Badger No. 14 ............................................... I 0.2 
Badger No. 15 ............................................... 

T o t a l  .................................................... 
Boone : 

Hampton No. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .7 
Hampton No. 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I .2  
Wharton No. 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  T o t a l  w- 
Brooke: Beech Bottom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F a y e t t e e :  Royal No. 5........................................ 
Har r i son :  

Robinson Run No. 95. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.3 
Will iams .................................................... 

T o t a l  .................................................... 
Kanawha : 

Morton ...................................................... 
Lady Dunn No. 105 ........................................... 
Cannel ton No. 8 . .  ........................................... 1 . 2  

.................................................... T o t a l  
Logan: Dehue ................................................. 
Marion: 

................................................... Loveridge 
F e d e r a l  No. I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

...................................................... Joanne 
Consol No. ................................................. 
Consol No. 20 ............................................... 
Consol No. 93  ............................................... 
Bethlehem No. 41 ............................................ 

T o t a l  .................................................... 
Marsha l l :  

I r e l a n d  ..................................................... 
Shoemaker ................................................... 
McElroy ..................................................... 
Alexander ................................................... 

T o t a l  .................................................... 
Mason: P h i l l i p  Sporn No. I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I"::":: 



County and mine I Methane. MMcfd 
WEST V I R G I N I A .  STATE TOTAL 96.4 MMcfd.. Continued I 

McDowe 11 : I 
Olga ......................................................... I 5 .0  
Keystone No . 1 .............................................. I 1.4  
Shannon Branch . .  ............................................ 
United S t a t e s  S t e e l  No . 14-4 ............................... 
Bishop ...................................................... . Bishop Nos 33 and 37 ....................................... 
Maitland .................................................... I .5 

......................................... National Pocahontas I .2 
National No . 25 . ............................................ .1 

United S t a t e s  S t e e l  No . 2 ................................... 
United S t a t e s  S t e e l  No . 14 (No . 3  seam p o r t a l )  .............. 

Tota l  .................................................... 
Mingo : 

Tota l  .................................................... 
Monongal i a  : 

-5 
. 3  

10.5 

............. Humphrey No . 7 ................................. I 9.3 
Federal  No . 2 ............................................... 

. . . . . .  Blacksvi l le  No 2 ...................................... 
Osage No . 3 . ................................................ 

. Blacksvi l le  No 1 ........................................... 
Arkwright No . 1 ............................................. 
Pursglove ................................................... 

Tota l  .................................................... 
Nicholas : 

. Valley Camp No 3  ........................................... I 2.0 

Sewell No . 1 ................................................ 
Sewell No . 1A . .............................................. 

Total  ..................................................... 
Ohio: 

Valley Camp No . 1 ........................................... 1 . 5  

. 3  

.2 

.5 

Tota l  .. ...................................*.............. 
Raleigh:  

Eas t  Gulf.  .................................................. I . 3  

Beckley ..................................................... 
Slab Fork No . 10 ............................................ 
MacAlpin No . 3 .............................................. I . 3  

2.6 
.4 

Maple Meadow ................................................ 
Slab Fork No . 8 ............................................. 
Keystone No . 4 .............................................. 
Beckley No . 1 ............................................... 
Bethlehem No . 46 ............................................ I .1 

Keystone No . 5 .............................................. 
................................................... Total  

Upshur: Adrian ............................................... .2  



County and mine I Methane, MMcfd 
WEST VIRGINIA. STATE TOTAL 96.4 MMcfd--Continued 

Wyoming : 
Pinnacle Creek No. 50. ...................................... 
Itmann No. 3. ............................................... 
Keystone No. 2...... . . . . . . . . . . . . . . . . . . ' . . . . . . . . . . . . . . . . . . . . . . .  
Itmann No. 4. ............................................... 
Angus ....................................................... 

Total... ................................................. 
U.S .  total .................................................... 216.3 



APPENDIX D.--METHANE EMISSION FROM MINES I N  COALBEDS WITH TOTAL 
EMISSIONS I N  EXCESS OF 1 MMcfd 

Coalbed and name and l o c a t i o n  of mine Methane, MMcfd 

P i t t sbu rgh  bed: 
Loveridge mine 
Marion County, W .  Va. 

Humphrey No. 7 mine 
Monongalia County, W .  Va. 

Federa l  No. 2 mine 
Monongalia County, W. Va. 

B lacksv i l l e  No. 2 mine 
Monongalia County, W .  Va. 

Osage No. 3 mine 
Monongalia County, W. Va. 

Robena mine 
Greene County, Pa. 

B lacksv i l l e  No. 1 mine 
Monongalia County, W .  Va. 

Robinson Run No. 95 mine 
Harr i son  County, W .  Va. 

Arkwright mine 
Monongalia County, W.  Va. 

Federal  No. 1 mine 
Marion County, W.  Va. 

Gateway mine 
Greene County, Pa. 

Pur sg love mine 
Monongalia County, W .  Va. 

Marianna No. 58 mine 
Washington County, Pa. 

Mathies mine 
Washington County, Pa. 

Shannopin mine 2 . 1  
Greene County, Pa. 



coa lbed  and name and l o c a t i o n  of mine 

~ i t t s b u r ~ h  bed--Continued: 
Val ley Camp No. 3 mine 
Ohio County, W.  Va. 

I r e l a n d  mine 
Marshal l  County, W .  Va. 

Joanne mine 
Marion County, W .  Va. 

Maple Creek mine 
Washington County, Pa.  

Somerset No. 60 mine 
Washington County, Pa. 

Vesta No. 5 mine 
Washington County, Pa. 

Consol No. 9 mine 
Marion County, W.  Va. 

Montour No. 4 mine 
Washington County, Pa. 

Consol No. 20 mine 
Marion County, W .  Va. 

Shoemaker mine 
Marshal l  County, W .  Va. 

McElroy mine 
Marshal l  County, W. Va. 

Clyde mine 
Washington County, Pa. 

Alexander mine 
Marshal l  County, W. Va. 

(Consol No. 93  mine 
(Marion County, W .  Va. 

~ e t h l e h e m  No. 51 mine 
bash ington  County, Pa. 

Methane, MMcfd 

2.0 

1 . 8  

1 . 8  

1 . 8  

bowhatan No. 6 mine .5 
elmont County, Ohio 



Coalbed and name and l o c a t i o n  o f  mine 

P i t t s b u r g h  bed--Continued: 
Val ley  Camp No. l m i n e  
Ohio County, W .  Va. 

Fowhatan No. 4 mine 
Belmont County, Ohio 

West land mine 
Washington County, Pa. 

Bethlehem No. 4 1  mine 
Marion County, W. Va. 

Nemacolin mine 
Greene County, Pa. 

P h i l l i p  Sporn No. 1 mine 
Mason County, W .  Va. 

Powhatan No. 1 mine 
Belmont County, Ohio 

Powhatan No. 3 mine 
Belmont County, Ohio 

Banning No. 4 mine 
Wes tmoreland County, Pa .  

Beech Bottom mine 
Brooke County, W .  Va. 

I s a b e l l a  mine 
Faye t t e  County, Pa.  

Powhatan No. 5 mine 
Belmont County, Ohio 

Saginaw mine 
Belrnont County, Ohio 

Warwick No. 2 mine 
Greene County, Pa.  

Bethlehem No. 46 mine 
Raleigh County, W. Va. 

Dilwor t h  mine 

Methane. MMcfd 

Greene County, Pa. 



Coalbed and name and l o c a t i o n  of mine 

P i t t s b u r g h  bed--Continued: 
Ocean No. 5 mine 
A 1  legheny County, Pa.  

Powhatan No. 7 mine 
Monroe County, Ohio 

Methane , MMc fd  

0 .1  

Will iams mine .1 
Har r i son  County, W .  Va. 

T o t a l  ..................................................... 98.8 

Pocahontas No. 3 bed:  
B e a t r i c e  mine 
Buchanan County, Va. 

V i r g i n i a  Pocahontas No. 1 mine 
Buchanan County, Va. 

V i r g i n i a  Pocahontas No. 2 mine 
Buchanan County, Va. 

V i r g i n i a  Pocahontas No. 3 mine 
Buchanan County, Va. 

V i r g i n i a  Pocahontas No. 4 mine 
Buchanan County, Va . 
Pinnac l e  Creek No. 50 mine 
Wyoming County, W .  Va. 

I tmann No. 3 mine 
Wyoming County, W .  Va. 

Keystone No. 1 mine 
McDowell County, W .  Va. 

Shannon Branch mine 
McDowell County, W .  Va. 

United S t a t e s  S t e e l  No. 14-4 mine 
McDowell County, W .  Va. 

Bishop mine 
McDowell County, W .  Va. 

Bishop Nos 33 and 37 mine .5  
McDowell County, W. Va. 



Coalbed and name and l o c a t i o n  of mine 

Pocahontas No. 3 bed--Continued: 
Mait land mine 
McDowell County, W .  Va. 

Keystone No. 2 mine 
Wyoming County, W .  Va. 

Slab Fork No. 10 mine 
Raleigh County, W .  Va. 

Eas t  Gulf mine 
Raleigh County, W .  Va. 

MacAlpin No. 3 mine 
Raleigh County, W .  Va. 

United S t a t e s  S t e e l  No. 14 mine 
(No. 3 seam p o r t a l )  

McDowell County, W. Va. 

45  

Methane, MMcfd 

0.5 

.4 

.4 

. 3  

. 3  

. 3  

Keystone No. 4 mine .2 
Raleigh County, W .  Va. 

To ta l  ............................,.........*........... 27,8 

I l l i n o i s  Nos. 5 and 6 beds: 
Old Ben No. 24 mine 
Frankl in  County, I 11. 

Old Ben No. 26 mine 
Frankl in  County, I l l .  

Old Ben No. 21 mine 
F rank l in  County, I l l .  

Peabody No. 10 mine 
Sa l ine  County, I l l .  

Wabash mine 
Wabash County, I l l .  

Inland mine 
J e f f e r s o n  County, I l l .  

Orient  No. 6 mine 
Je f f e r son  County, I l l .  

Eagle No. 2 mine 
G a l l a t i n  County, I l l .  



Coalbed and name and l o c a t i o n  of mine Methane , MMc f d 

I l l i n o i s  Nos. 5 and 6 beds: 
Or i en t  No. 3 mine 
J e f f e r s o n  County, I l l .  

Monterey No. 1 mine 
Macoupin County, I l l .  

Z e i g l e r  No. 4 mine 
Williamson County, I l l .  

Sahara  No. 21 mine 
S a l i n e  County, I l l .  

Or i en t  No. 4 mine 
Williamson County, I l l .  

Sahara  No. 20 mine 
S a l i n e  County, I l l .  

Baldwin No. 1 mine 
Randolph County, I l l .  

River  King Underground No. 1 mine .1 
S t .  C l a i r  County, I l l .  

T o t a l  .................................................... 14.0 

F reepo r t  and Lower F reepo r t  beds: 
Homer C i t y  mine 
Ind iana  County, Pa. 

Nelms No. 1 mine 
Har r i son  County, Ohio 

Lucerne No. 6 mine 
Ind i ana  County, Pa. 

Jane Nos. 1 and 2 mine 
Armstrong County, Pa. 

Marion mine 
Ind iana  County, Pa. 

Oak Park No. 7 mine 
Har r i son  County, Ohio 

Renton mine 
Allegheny County, Pa. 



Coalbed and name and l o c a t i o n  of mine 

F reepor t  and Lower Freepor t  beds: 
Newf i e l d  mine 
Allegheny County, Pa. 

Lancashire No. 24B mine 
Indiana County, Pa. 

Nelms No. 2 mine 
Harr ison County, Ohio 

Rose Valley No. 6 mine 
Harr ison County, Ohio 

Greenwich C o l l i e r i e s  No. 1 mine 
Indiana County, Pa. 

Lancashire No. 25 mine 
Cambria County, Pa. 

O a h o n t  mine 
Allegheny County, Pa. 

Adrian mine 
Upshur County, W .  Va. 

David mine 
Westmoreland County, Pa. 

Delmont mine 
Westmoreland County, Pa. 

Florence No. 1 mine 
Westmoreland County, Pa. 

Greenwich C o l l i e r i e s  No. 2 mine 
Indiana  County, Pa. 

Harmar mine 
Allegheny County, Pa. 

J e n s i e  mine 
J e f f e r s o n  County, Ohio 

Florence No. 2 mine 
Westmoreland County, Pa. 

To ta l . . . . .  ............................................... 

Methane, MMcfd 



Methane , MMc f d Coalbed and name and l o c a t i o n  of mine 

Upper and Lower K i t  tanning beds : 
Bethlehem No. 32 mine 
Cambria County, Pa. 

Cambria Slope No. 33 mine 
Cambria County, Pa. 

Lancashire No. 20  mine 
Cambria County, Pa. 

Bethlehem No. 77 mine 
Cambria County, Pa. 

Bird No. 3 mine 
Somerset County, Pa. 

Badger No. 14 mine 
Barbour County, W .  Va. 

Bethlehem No. 31 mine 
Cambria County, Pa. 

Bird No. 2 mine 
Somerset County, Pa. 

Badger No. 15 mine 
Barbour County, W .  Va. 

Conemaugh No. 1 mine 
Westmoreland County, Pa. 

To ta l . .  .................................................. 11.0 

Basin B bed: 
L .  S .  Wood mine 
P i t k i n  County, Colo. 

Dutch Creek mine 
P i t k i n  County, Colo. 

Coal Basin mine 
P i t k i n  County, Colo. 

Somerset mine 
Gunnison County, Colo. 

Bear Creek mine . 7  
P i t k i n  County, Colo. 

To ta l . . . .  ...............,............................... 8.6 



Coalbed and name and l o c a t i o n  of mine Methane, MMcfd 

P r a t t  bed: 
Concord No. 1 mine 
J e f f e r s o n  Cuunty, Ala .  

Mulga mine 
J e f f e r s o n  County, Ala .  

North River  No. 1 mine .5  
F a y e t t e  County, Ala .  

T o t a l . .  .......................................**.......... 8 . 1  

Pocahontas No. 4 bed: 
Olga mine 
McDowell County, W .  Va. 

United S t a t e s  S t e e l  No. 2 mine 
McDowell County, W .  Va. 

Itmann No. 4 mine 
Wyoming County, W .  Va. 

S l ab  Fork No. 8 mine 
Ra le igh  County, W .  Va. 

Keystone No. 5 mine .1 
Raleigh County, W .  Va. 

................................................. T o t a l . . .  6 .2  

Mary Lee bed: 
Mary Lee No. 1 mine 
Walker County, Ala .  

Oak Grove mine 
J e f f e r s o n  County, Ala .  

Bessie  mine 
J e f f e r s o n  County, Ala .  

Segco No. 1 mine 
Walker County, Ala .  

Chetopa mine 
J e f f e r s o n  County, Ala.  

F l a t  Top mine . 3  
J e f f e r s o n  County, A la .  - 

Tota l  .................................................... 5.5 



Methane. MMcfd Coalbed and name and l o c a t i o n  of mine 

Kentucky Nos. 9 and 11 beds: 
F i e s  mine 
Hopkins County, Ky. 

Peabody Camp No. 2 mine 
Union County, Ky. 

Z e i g l e r  No. 9 mine 
Hopkins County, Ky. 

Hamilton No. 1 mine 
Union County, Ky. 

Z e i g l e r  No. 5 mine 
Douglas County, I l l .  

A l s ton  No. 3 mine 
Ohio County, Ky. 

Do t ik i  mine 
Webster County, Ky. 

Drake No. 4 mine 
Hopkins County, Ky. 

Peabody Camp No. 1 mine 
Union County, Ky. 

South Hopkins No. 2 mine 
Hopkins County, Ky. 

S t a r  Underground mine 
Muhlenberg County, Ky. 

Hamilton No. 2 mine 
Union County, Ky. 

I s l a n d  Creek No. 9 mine 
Hopkins County, Ky. 

To t a l .  ................................................... 
Beckley bed: 

Beckley mine 
Rale igh  County, W .  Va. 

Maple Meadow mine 
Raleigh County, W .  Va. 



Coalbed and name and l o c a t i o n  of mine Methane, MMcfd 

Beckley bed--Continued : 
Beckley No. 1 mine 
Ra le igh  County, W .  Va. 

T o t a l .  ................................................... 3 . 0  

T i l l e r  bed:  
Moss 3 P o r t a l  A mine 1 . 4  
Dickenson County, Va. 

Moss No. 2 mine 
R u s s e l l  County, Va. 

Lambert Fork mine . 3  
Buchanan County, Va . 

T o t a l . . . .  .....................,.......................... 2.5 

Blue Creek bed: 
Walter  Resources No. 3 mine 

( fo rmer ly  U.S. P ipe  and Foundry) 
J e f f e r s o n  County, Ala .  

Upper and Lower Sunnside beds:  
Sunnyside No. 1 mine 
Carbon County, Utah 

Sunnyside No. 3 mine .4 
Carbon County, Utah 

T o t a l  .................................................... 1.8 

Cedar Grove bed: 
Hampton No. 3 mine 
Boone County, W .  Va. 

Hampton No. 4 mine 
Boone County, W. Va. 

Na t iona l  Pocahontas mine 
Mingo County, W .  Va. 

Na t iona l  No. 25 mine .1 
Mingo County, W .  Va. 

T o t a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . 2 

Eagle bed: 
Morton mine 
Kanawha County, W .  Va. 

Cannelton No. 8 mine 
Kanawha County, W .  Va. 



Coalbed and name and l o c a t i o n  of mine Methane , MMc fd 

Eag lc  bed--Continued: 
Dehue mine 0 .2  
Logan County,  W .  Va. 

T o t a l . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . a . . . . .  1.1 

Imboden bed :  
S c o t i a  mine 
L e t c h e r  County, Ky. 

Osaka No. 2 mine 
Wise County, Va. 

P r e s c o t t  No. 1 mine 
Wise County, Va. 

P r e s c o t t  No. 2 mine 
Wise County, Va. 

V i r g i n i a  No. 1 mine .1 
Wise County, Va. 

T o t a l . . . .  .........................................*...... 1.1 



APPENDIX E . --AVERAGE DAILY METHANE EMTS SIONS D U R I N G  197 I ,  
1973, AND 1975 FROM M I N E S  WITH AN E M I S S I O N  RATE OF AT 

LEAST 100,000 c f d ,  LISTED BY STATE AND COUNTY 

(Columns 1-3 c o n t a i n  methane emiss ions  i n  m i l l i o n  c f d  and number of mines;  
columns 4-6  show t h e  change i n  methane emiss ions  between t h e  y e a r s  shown 

a t  t h e  t o p  of  each column) 

S t a t e  and coun ty  

Alabama : 
. . . . . . . . . . .  F a y e t t e  

J e f f e r s o n . .  . . . . . . .  t 2 8 . 1  
Shelby . . . . . . . . . . . .  

Gunnison. .  . . . . . . . .  -12.5 1 +80.0 
Las Animas. . . . . . . .  .5 1 1 11::; +25.0 1 +66.7 

1971 
MMcfdl~o.  

NAP 
1-39 - 0  
NAP 

P i t k i n  ............ 
. . . . . . . . . .  T o t a l  

I l l i n o i s  : 
Douglas . . . . . . . . . . .  

......... C h r i s t i a n  
F r a n k l i n  . . . . . . . . . .  
G a l l a t i n  . . . . . . . . . .  
J e f f e r s o n .  . . . . . . . .  
Macoupin. . . . . . . . . .  

. . . . . . . .  Nontgomery 
Randolph . . . . . . . . . .  
S a l i n e  . . . . . . . . . . . .  
S t .  CLa i r . .  ....... 
Wabash . . . . . . . . . . . .  

. . . . . . . .  Will iamson 
T o t a l  .......... 

I n d i a n a  : 
. . . . . . . . . . .  Gibson.  

S u l l i v a n  .......... 

Walker ............ / .9  - 

T o t a l  . . . . . . . . . .  
NAp --Not a p p l i c a b l e .  

1973 
~ ~ c f d l ~ o .  

T o t a l . .  ........ 
Colorado : 

.5  / 1 . 7  2 -16.7 +16.7 i-40.0 
1.1 1 I 1.51 1 1 +120.0  - 2 0 0 . 0  -36-4  
4 . 1  1 3 5 . 3  3 -37.9 -19.7 +29.3  
-5 2 .7  1 0 +40.0 +40.0 

3 . 9  3 2 . 7  3 -2.5 -32.5 -30.8 
.5 1 .6 1 +25.0 +50.0 +20.0 

. I ,  1 - 
0 -91.7 NAP NAP 

- l o  .2  1 I NAP +100.0 NAp 
. 3  2 .7  2 0 +134.0 +134.0 
.1 1 .1 1 NAP NAP 0 

- 0 1 .4  1 NAP NAP NAP 
.7  2 i . 8  2 -27.3 

-. 
-36.4 +14.3 

1 1 . 8  17 i 4 . 7  18  -22.9 -3.9 4-24.6 
! 

2 1  1 . 6  
9 1 11.1 11 .6  

1975 
M M c f d ! ~ o . p e r c e n t  

2 .9  
16.6  

3 
9 

, 
1 I 

1971-73, 

3 
12 

2 ' 1 . 3  1 
0 .7 

1971-75, 
p e r c e n t  

+77.8 
-4 .3  

L 

1 I - 

1973-75, 
p e r c e n t  

+222.2 1 4-81.3 
1 4 3 . 1  , +49.6 

I 

. 9  

- 0 

1 

1-50.0 
NAP 

2 1 . 3  
- 
- 

0 
0 

NAP 
NAp 

NAP 
NAP 

-66.7 NAP NA p 



S t a t e  and county 1971 1973 
MMcfd No . MMcfd No . 

Kentucky : 
............ Harlan 0 .1  1 . 0 

Henderson ......... . 0 . 3 1 
........... Hopkins 1 . 8  5 2.0 4 
........... Johnson . 0 . 0 

Letcher  ........... . 3 1 . 4 1 
Mart in  ............ .3 1 . 5 1 
McCreary .......... . 0 . 0 

........ Muhlenberg 1 .0  4 . 7 3 
Ohio .............. . 2 1 . 2 1 

............. Union . 7 4 1.1 5 
Webster ........... . 4 1 . 3 1 

T o t a l  .......... 
New Mexico: C o f a  
Ohio : 

......... Belmont.. 
Har r i son  .......... 3.9 
J e f f e r s o n  ......... 

............. Meigs 1 . 
Monroe ............ 

T o t a l  .......... 
Oklahoma : 

Haskel l  ........... . 3 1 
LeFlore ........... 1.6  1 . 

A 1  legheny ......... 
Arms t rong  ......... 
Cambr i a  ........... 
F a y e t t e  ........... 

............ Greene 
Ind iana  ........... 

.......... Somerset 
Washington ........ 

T o t a l  .......... 

Westmoreland ...... 
T o t a l  .......... 43.6 40 

Tennessee: 
Anderson .......... 
Cla i rborne  ........ . . 1 

Pennsy lvan ia  : 
. 1 . 9  

To ta l  .......... 
Utah : 

Carbon ............ / 2.8 1 5 1 3.3  

2 

1973 .75. 
pe rcen t  

. 4 

1 ;  . 0 +33.3 NAP NAP 
0 . 0 NAP NAp NAP 
1 

Emery ............. 

. 

. 
Tota l  ........... 2.8 5 3.3 5 2.3 5 

0 

0 

NAP.. Not app l i cab l e  . +17.9 

.79.0 

. 
-17 9 

NAP 

0 
.30.3 

NAP 

. 1 1 NAP NAP NAP 



S t a t e  and coun ty  1 1971 
. 1 197y 1 197 

1 M M C ~ ~ J N O  . M M C ~ ~  NO . m c f d  
V i r g i n i a  : 

. . . . . . . . . .  Buchanan 
. . . . . . . . .  Dickenson 

. . . . . . . . . . .  R u s s e l l  
Tazewel l  .......... 
Wise . . . . . . . . . . . . . .  

To t a  1 .......... 
West V i r g i n i a :  

. . . . . . . . . . .  Barbour 
Boone ............. 
Brooke . . . . . . . . . . . .  

........... F a y e t t e  
H a r r i s o n  .......... 

. . . . . . . . . . .  Kanawha 
Logan ............. 
Marion ............ 

.......... Marsha l l  
............. Mason 

McDowe11 . . . . . . . . . .  
............. Mingo 

Monongalia ........ 
Nicholas  .......... 
Ohio .............. 
R a l e i g h  ........... 

............ Upshur 
Wyoming ........... 3 . 0  8 6 . 0  9 1 3.9 

T o t a l  .......... 105.7 73 100.4  68 1 96.4  
NAP-- Not a p p l i c a b l e  . 

6 +O . 5 .15.2 
2 .14.3 .28.6 1 .16.7 
1 +40.0  .60.0 1 -71.4 
1 I NAp NAP + 2 5 . 0  
5 .70.0 .10.0 +200.0 

15 +1.1 .17.2 .18.2 
I 
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