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COMMERCIAL-QUALITY GAS FROM A MULTIPURPOSE BOREHOLE 
LOCATED IN THE PITTSBURGH COALBED 

by 

Herbert H. Fields, ' ~ o h n  H. p e r r y f 2  and Maurice Deul 

ABSTRACT 

The Bureau of Mines has  been promoting h e a l t h  and s a f e t y  i n  mining s i n c e  
i t s  es tab l i shment  i n  1910. One a r e a  of r e sea rch  covers  methane c o n t r o l  i n  
coa lbeds ;  t h i s  r e p o r t  d e s c r i b e s  a  mult ipurpose borehole  used f o r  both degas- 
i f i c a t i o n  and t he  produc t ion  of commercial -qual i ty  gas .  

The mult ipurpose borehole  was d r i l l e d  i n t o  a  b a r r i e r  p i l l a r ,  and seven 
h o r i z o n t a l  d e g a s i f i c a t i o n  ho l e s  and one p r e s su re  p o i n t  ho l e  were d r i l l e d  
r a d i a l l y  out  from i t s  per imete r .  On January 28, 1974, a f t e r  505 days of degas- 
i f i c a t i o n ,  a  compressor was i n s t a l l e d  t o  the  exhaus t  s t a c k  of t he  mult ipurpose 
borehole  ( 2 ) ,  and p i p e l i n e - - q u a l i t y  gas  was in t roduced  i n t o  a  commercial pipe-  
l i n e .  As o f  February 4 ,  1975, over 171 m i l l i o n  cubic  f e e t  of gas  had been 
purchased by t h e  gas company. 

The i n  s i t u  p r e s su re  a t  a  dep th  of 200 f e e t  i n t o  the  coalbed and t he  
average gas  flow and wate r  f low from the  d e g a s i f i c a t i o n  ho l e s  a s  they were 
completed and c losed  off  were 203 p s i g ,  1,200,000 c f d ,  and 6.8 gpm, respec-  
t i v e l y .  Twenty-four hours  a f t e r  t h e  seven ho l e s  were connected through i n d i -  
v i d u a l  p ipes  t o  t h e  atmosphere,  t he  t o t a l  gas  and wa te r  flows and t h e  i n  s i t u  
p r e s su re  dropped, r e s p e c t i v e l y ,  t o  971,000 c f d ,  1 .3  gpm, and 18 p s i g .  Five 
hundred days l a t e r , t h e  corresponding va lues  were 620,000 c f d ,  0.15 gpm, and 
10.5 p s ig .  Dai ly  flows have been a s  h igh  a s  800,000 c f d ,  and a s  low a s  
360,000 c f d ,  du r ing  t h e  l a s t  500 days.  

On February 4 ,  1975, a f t e r  882 days of d e g a s i f i c a t i o n ,  576 m i l l i o n  cubic  
f e e t  of gas had been removed from t h e  P i t t s b u r g h  coalbed;  appa ren t l y  a  much 
l a r g e r  a r ea  of v i r g i n  c o a l  i s  be ing  d e g a s i f i e d  than  i s  def ined  by t h e  h o l e s .  
This  s tudy i n d i c a t e s  t h a t  h o r i z o n t a l  boreholes  d r i l l e d  i n t o  a  coalbed from 
the  bottom of any s h a f t  w i l l  e f f e c t i v e l y  remove gas from the  P i t t s b u r g h  
coalbed.  

l ~ i n i n g  engineer .  
P h y s i c i s t  . 

3 ~ u p e r v i s o r y  r e s e a r c h  g e o l o g i s t  . 



INTRODUCTI ON 

The Bureau of Mines has  promoted h e a l t h  and s a f e t y  i n  mining s i n c e  i t s  
e s t ab l i shmen t  i n  1910. P r e s e n t l y ,  i n  a d d i t i o n  t o  o the r  a r e a s  of r e s e a r c h ,  i t  
i s  engaged i n  methane c o n t r o l  involv ing  removal of methane from v i r g i n  coa l -  
beds ,  from major pane ls  being p i l l a r e d ,  and from old gobs.  S p e c i f i c a l l y ,  
t h i s  s t udy  was designed t o  determine t h e  e f f e c t i v e n e s s  of long ho l e s  d r i l l e d  
i n  s o l i d  c o a l  i n  degas i fy ing  a  p o r t i o n  of t h e  P i t t sbu rgh  coalbed.  

Methane e x i s t s  under p r e s su re  i n  micropores ,  j o i n t s ,  and f r a c t u r e s  of 
gassy coa lbeds ,  and a l s o  may be p r e sen t  i n  a d j a c e n t  s t r a t a .  An i n  s i t u  gas  
p r e s su re  of 275 p s i  ha s  been measured i n  t h e  P i t t sbu rgh  coa lbed ,  and t h e  
pe rmeab i l i t y  of t h i s  bed has  been found t o  be h i g h ,  compared w i th  t h a t  of 
o the r  coalbeds (L) .4 F u r t h e r ,  i n  a  number of mines where gas  w e l l s  a r e  
l oca t ed  i n  t h i s  coa lbed ,  s i g n i f i c a n t  b l eed  o f f  of methane through t h e  w e l l  
b a r r i e r  has  been found (3 ) .  Because of the  h igh  i n  s i t u  gas  p r e s su re  and 
pe rmeab i l i t y  of t h e  P i t t sbu rgh  coa lbgd ,  cons ide rab l e  d e g a s i f i c a t i o n  can  be 
e f f e c t e d  over a  s i g n i f i c a n t  a r e a ,  i f  accomplished ahead of mining. This  
r e p o r t  con t inues  previous work (2) and provides  a d d i t i o n a l  in format ion  on 
d e g a s i f i c a t i o n  by d r i l l i n g  long ho l e s  i n  t he  coalbed from t h e  en l a rged  bottom 
of a  borehole  and conduct ing t h e  gas through a  p ip ing  system t o  the  s u r f a c e  
f o r  ven t ing  and l a t e r  f o r  u t i l i z a t i o n .  The previous r e p o r t  (2) desc r ibe s  
t he  eng inee r ing  des ign .  

The coope ra t i on  of t h e  management of E a s t e r n  Assoc ia ted  Coal Corp. , 
P i t t s b u r g h ,  Pa. , t h e  management of t h e  Fede ra l  No. 2 Mine, and t h e  management 
of Cons o l i d a t e d  Gas Supply Corp. , C l a rk sbu rg ,  W .  Va . , i s  g r e a t l y  app rec i a t ed .  

THE MULTIPURPOSE BOREHOLE 

The borehole  u t i l i z e d  i n  t h i s  s t udy  i s  l oca t ed  i n  t h e  b a r r i e r  p i l l a r  
130 f e e t  e a s t  of t he  ou t s ide  heading of a  p ro j ec t ed  s e t  of t e n ,  3  South mains 
headings.  F igure  1 s h m s  t h e  l o c a t i o n  t o  be approximately 1 mi le  from the  
e x i s t i n g  f ace s  of  3  South mains. The borehole  was c a l l e d  mul t ipurpose  because 
a f t e r  complet ion of d e g a s i f i c a t i o n ,  or  when t h e  3  South mains headings have 
been developed t o  t h e  borehole ,  i t  may be used a s  an  i n t a k e  a i rway and l a t e r  
a s  a  r e t u r n  airway. S t i l l  l a t e r ,  when t h e  p i l l a r  l i n e  has been e s t a b l i s h e d ,  
t h e  borehole  can be used t o  degas i fy  t h e  gob a r e a  nearby. While s e rv ing  
a s  a n  i n t a k e  a i rway ,  t he  borehole  may be used a s  a n  emergency escapeway, w i t h  
power c a b l e s  and c m u n i c a t i o n  l i n e s  i n s t a l L e d  i n  t h e  two d e g a s i f i c a t i o n  
pipes  l oca t ed  ou t s ide  t h e  48-inch-OD cas ing .  

HORIZ ONTAL HOLES 

Seven h o r i z o n t a l  d e g a s i f i c a t i o n  and one p r e s su re  p o i n t  h o l e  were d r i l l e d  
r a d i a l l y  ou t  from t h e  per imete r  of t h e  mul t ipurpose  borehole .  The 

4 ~ n d e r l i n e d  numbers i n  paren theses  r e f e r  t o  i tems i n  t h e  l i s t  of r e f e r e n c e s  
a t  t he  end of t h i s  r e p o r t .  



FIGURE 1. - Location of multipurpose borehole in  virgin Pittsburgh coalbed. 



d e g a s i f i c a t i o n  ho le s  ranged i n  depth from 500 t o  850 f e e t  ( f i g .  2 ) .  Upon 
completion of each h o l e ,  a Bureau-designed mechanical packer was i n s e r t e d  i n  
the  ho le  and the  ho le  was shu t  i n  t o  prevent  outflow of gas u n t i l  a l l  degas- 
i f i c a t i o n  holes  were completed. The i n  s i t u  pressure  hole  was d r i l l e d  t o  a 
depth of 199 f e e t .  

DEGAS IFICATION AND DEWATERING 

A connect ion was made from the  mechanical packer i n  each ho le  t o  a 
Bureau-designed water  t r a p  a t  each h o l e ,  and then  t o  a 24-inch-diameter by 72- 
inch-high r e c e i v e r  tank.  An o r i f i c e  p l a t e  was i n s t a l l e d  i n  t h e  pipe between 
the  water  t r a p  and the  r e c e i v e r  tank f o r  measuring pressure  i n ,  and gas flow 
from, each hole .  The gas i s  piped from the  r e c e i v e r  tank  on the  bottom of 
t h e  borehole through two 4-inch-diameter s t e e l  p ipes  t o  t he  s u r f a c e ,  where 
t h e  p ipes  a r e  joined and connected t o  the  compressor through a 6-inch-diameter 
pipe.  A bypass i s  provided f o r  vent ing  the  gas through a check va lve  i n t o  
a 40 - foo t -ve r t i ca l  by 6-inch-diameter pipe when the  compressor i s  no t  
opera t ing .  T o t a l  gas f low,  p re s su re ,  and time a r e  measured by a 4-inch 
turboflowmeter loca ted  on the  outby s i d e  of the gas compressor ( f i g .  3 ) .  

\ No 2 hole. 
€350 ft deep 

FIGURE 2. - Location of degasification holes underground with respect to closest mine 
workings, to projected main headings, and to  face cleat. 



To fon 

FIGURE 3. - Perspective view of completed multipurpose borehole. 



I n  s i t u  gas pressure and gas and water volume measurements a r e  made a t  approxi- 
mate 10-day i n t e r v a l s ,  and a r e  l i s t e d  i n  t ab le  1 and f igures  4-7. 

TABLE 1. - Gas production from each hor izon ta l  ho le ,  t o t a l  gas and 
water flow, and i n  s i t u  pressure record 

I n  s i t u  
gas 

p ressure ,  
p s i  

20.3 
20.3 - 

- 
- 
- 
- 

20.0 
- 
- 
- 
- 
- 

15.0 
- 
- 
- 
- 
- 
- 
- 

12.7 
12.5 
12.5 
12.5 
12.5 
12.1  
12.1 
11.8 
11.8 
11.8 
11.8 
11.8 
11.5 
11.5 
11.3 
11.3 
11.3 
11.3 
11.3 
11.3 
11.3 
11.3 

Day 

1 
5 

10 
22 
25 
29 
44 
53 

72 
80 
93 
99 

108 
117 
124 
136 
144 
155 
164 
175 
185 
194 
205 
215 
225 
253 
265 
275 
285 
295 
305 
315 
325 
335 
345 
355 
365 
375 
385 
395 
405 
415 

Date 

9-11-72 
9-15-72 
9-20-72107 

10-02-72 
10-05-72 
10-09-72 
10-24-72 
11-02-72 

6 4 1 1 - 1 3 - 7 2 7 4  
11-21-72 
11-29-72 
1 2 - 1 2 - 7 2 4 9  
12-18-72 
12-27-72 

1-05-73 
1-12-73 
1-24-73 
2-01-73 
2-12-73 
2-21-73 
3-03-73 
3-13-73 
3-23-73 
4-02-73 
4-12-73 
4-22-73 
5-22-73 
6-01-73 
6-11-73 
6-21-73 
7-01-73 
7-11-73 
7-21-73 
7-31-73 
8-10-73 
8-20-73 
8-30-73 
9-09-73 
9-19-73 
9-29-73 

10-09-73 
10-19-73 
10-29-73 

Average 
waterf  low 
discharge 

l , O O O c f d p e r h o l e ,  
gpm 

6.8 
6 .0  
5 .5  
5 .0  
4 .5  
4 .0  
3 .5  
3.0 
2.0 
1.7 
1.5 
1.4 
1.2 
1.0 

.9 

.8 

.75 

.69 

.6 

.5 

.49 

.40 

.36 

.34 

.34 

.34 

.34 

.33 

.32 

.31 

.31 

.30 

.30 

.31 

.30 

.29 

.29 

.28 

.27 

.26 

.26 

.26 

.25 

Tota l  gas 
emission,  

1,121 
971 
7 13 
586 
524 
545 
445 
462 
491 
465 
409 
410 
457 
459 
481 
500 
5 15 
507 
461 
5 08 
528 
538 
522 
493 
6 18 
592 
620 
680 
679 
652 
722 
586 
591 
738 
687 
689 
667 
724 
633 
660 
8 03 
7 14 
638 

Hole 
1 

201 
146 

88 
78 
82 
67 
69 

56 
49 

55 
55 
58 
60 
72 
71 
74 
71 
74 
75 
73 
69 
93 
89 
74 
82 
81 
78 
86 
70 
70 
88 
82 
74 
73 
80 
70 
73 
88 
78 
70 

Total  
Hole 

2 

257 
233 
171 
141 
126 
131 
107 
111 
118 
93 
82 
82 
91 
92 
96 

100 
98 
96 
92 
97 

100 
102 
99 
94 

124 
118 
104 
116 
114 
110 
122 
99 
99 

124 
116 
120 
120 
130 
114 
125 
153 
136 
121 

gas 
Hole 

4 

159 
155 
114 
94 
84 
87 
71 
74 
78 
65 
57 
58 
64 
64 
67 
70 
67 
66 
60 
61 
63 
65 
63 
59 
99 
95 
86 
95 
94 
90 

100 
81  
82 

102 
95 
87 
87 
94 
82 
86 

104 
93 
83 

Hole 
8 

150 
68 
50 
41 
37 
38 
31 
32 
34 
56 
49 
49 
55 
55 
58 
60 
72 
71 
55 
66 
69 
70 
68 
64 
74 
71 
86 
95 
94 
90 

100 
81 
82 

102 
95 

100 
100 
109 
95 
99 

121 
107 
96 

emission,  
Hole 

5 

171 
136 
100 
82 
73 
76 
62 
65 
69 
60 
53 
53 
59 
60 
62 
65 
62 
61 
51 
66 
69 
70 
68 
64 
74 
71 
86 
95 
94 
90 

100 
81 
82 

102 
95 
94 
93 

101 
89 
92 

112 
100 
89 

1,000 
Hole 

6 

104 
126 
93 
76 
68 
71 
58 
60 
64 
56 
49 
49 
55 
55 
58 
60 
72 
71 
60 
71 
74 
75 
73 
69 
80 
77 
92 
95 

101 
97 

107 
87 
88 

110 
102 
87 
87 
94 
82 
79 
96 
86 
77 

cfd 
Hole 

7 

79 
107 
78 
64 
58 
60 
49 
51 
54 
79 
70 
70 
78 
78 
82 
85 
72 
71 
69 
76 
79 
81  
78 
74 
74 
71 
92 

102 
101 
97 

107 
87 
88 

110 
102 
107 
107 
116 
101 
106 
129 
114 
102 



TABLE 1. - Gas p r o d u c t i o n  from e a c h  h o r i z o n t a l  h o l e ,  t o t a l  g a s  and 
w a t e r  f l o w ,  and i n  s i t u  p r e s s u r e  record- -Cont inued  

Day 
T o t a l  gas  
e m i s s i o n ,  
1 , 0 0 0  cfd 

429 
435 
445 
457 
465 
475 
486 
495 
5 0 5 ~  
517 
528 
535 
545 
555 
575 
585 
597 
605 
615 
628 
635 
646 
650 
660 
670 
680 
690 
700 
710 
720 
730 
740 
750 
760 
766 
7932 
804 
828 
854 
868 
882 

Hole  

Average ( I n  s i t u  

Date  

11-12-73 63  109 75 
11-18-73 89  154 106 
11-28-73 70 122 83 
12-10-73 65  106 82 
12-18-73 72 125 85 
12-28-73 67 115 79 

1-08-74 64 111 76 
1-17-74 79 136 93 
1-27-74 73 127 87  
2-08-74 64 111 76 
2-19-74 67 115 79 
2-26-74 68 118 8 1  
3-08-74 57  98 67 
3-18-74 65 112 77 
4-07-74 4 9  103 59 
4-17-74 5 1  1 0 1  66 
4-29-74 5 3  106 69  
5-07-74 5 3  106 69 
5-17-74 57  109 57 
5-30-74 76 106 75 
6-06-74 78 108 78 
6-17-74 8 1  139 8 1  
6-21-74 76 114 82 
7-01-74 77 119 8 2  
7-11-74 77 118 76 
7-22-74 5 3  111 74  
7-31-74 70 120 8 4  
8-10-74 52  107 69 
8-20-74 52  107 70 
8-30-74 77 115 8 1  
9-09-74 52  100 67 
9-19-74 77 119 8 2  
9-29-74 57  109 57  

10-09-74 64  111 76 
10-15-74 65 112 77 
11-11-74 75 200 100 
11-22-74 74 198 115 
12-12-74 78 186 105 

1-07-75 8 1  187 107 
1-21-75 77 182 150 
2-04-75 77 187 89  

l c o m p r e s s o r  i n s t a l l e d .  
f l o o d e d .  

w a t e r f  low I gas  T o t a l  g a s  e m i s s i o n ,  1 , 0 0 0  c f d  
Hole I Hole I Hole ( Hole I   ole I Hole I Hole d i s c h a r g e  p r e s s u r e ,  

p e r  h o l e  ,, p s i  
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On January 28 ,  1974, t h e  gas being exhausted i n t o  the  atmosphere was 
connected t o  a  commercial p i p e l i n e  ( f i g .  8 ) .  The methane gas  i s  of p i p e l i n e  
q u a l i t y  and has  n o t ,  a s  y e t ,  r equ i r ed  remedial  t rea tment  f o r  acceptance i n t o  
t h e  gas company's supply l i n e .  However, should d a i l y  f low exceed 600,000 c f d ,  
i t  i s  pos s ib l e  t h e  CO, w i l l  need t o  be removed. 
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A r o t a r y  compressor was i n s t a l l e d ;  t h e  d i s cha rge  p r e s su re  v a r i e s  from 25 
t o  35 p s i g ,  and t he  nega t i ve  p r e s su re  on t he  i n t a k e  s i d e  f l u c t u a t e s  between 20 
and 30 inches  wate r  gage. Dai ly  gas flow i n t o  t he  commercial gas l i n e  has 
averaged 522,000 c fd .  Because of mechanical problems wi th  t h e  compressor,  i t  
was operated i n t e r m i t t e n t l y  f o r  t h e  f i r s t  2  months. Numerous adjustments  were 
needed t o  r e g u l a t e  t empera ture ,  f l ow ,  water  condensa t ion ,  and i n t a k e  and 
d i scharge  p r e s su re .  These problems were r o u t i n e l y  co r r ec t ed .  

- 

A f t e r  i n s t a l l i n g  t h e  compressor,  and a f t e r  inducing a  nega t i ve  p r e s su re  
of 25 inches  wate r  gage ,  t he  i n  s i t u  p r e s su re  dropped from 11.3 t o  9.0 p s i g  
due t o  a  d e f e c t i v e  i n f l a t a b l e  packer ;  t he  packer was r ep l aced  and t h e  i n  s i t u  
p r e s su re  has  i nc r ea sed  t o  11.0 p s i g .  Vacuum i s  r egu l a t ed  a t  the  d i scharge  
end of t h e  compressor by r e t u r n i n g  p a r t  of t h e  gas t o  the  i n t a k e  s i d e .  The 
amount of gas d i scharged  i s  governed by the l i m i t s  of t h e  compressor and the 
a l lowable  p r e s su re  i n  t h e  commercial p i p e l i n e .  When t h e  f low from t h e  bore-  
ho le  system exceeds t h e  capac i t y  of t he  compressor,  t h e  gas  r e tu rned  t o  t h e  

- 
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FIGURE 6. - Dai ly total gas flow. 
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FIGURE 5. - In s i tu pressure. 
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FIGURE 7. - Ind iv idual  ho le  gas flows. 



FIGURE 8. - View o f  compressor installation. 

i n t a k e  s i d e  causes a  backup of gas i n  the e n t i r e  system; t h i s  expla ins  the  
drop  i n  the  r a t e  of emission from the  borehole t h a t  s t a r t e d  when the  compres- 
s o r  was f i r s t  connected, a s  shown i n  f i g u r e  6 .  The d ischarge  p re s su re  v a r i e s  
between 14 and 27 ps ig .  Maximum al lowable d ischarge  temperature i s  180" F. 

RESULTS AND DISCUSSIONS 

The t o t a l  gas flow from t h e  borehole a f t e r  180 days was 91  m i l l i o n  cubic  
f e e t ,  a  d a i l y  average of near ly  500,000 cfd .  The water d i scharge  per  ho le  and 
t h e  i n  s i t u  pressure  were 0.34 gpm and 12.7 ps ig .  Based on the  average depth 
of ho le  (618 f e e t ) ,  about  9,600,000 cubic  f e e t ,  or  384,000 tons of c o a l  i s  
w i t h i n  the  roughly c i r c u l a r  a r ea  defined by the  r a d i a l  ho le s .  The gas content  
per  ton  of c o a l  i s  es t imated  t o  be 120 cubic  f e e t .  This c a l c u l a t e s  t o  be 46 
m i l l i o n  cubic f e e t  of gas i n  the  defined a r e a ,  i n d i c a t i n g  t h a t  a  much l a r g e r  
volume of c o a l  has been degas i f i ed  than  i s  subtended by the  drainage ho le s .  

A f t e r  another  200 days (400 t o t a l  d a y s ) ,  the  t o t a l  amount of gas removed 
from t h e  coalbed was 231 m i l l i o n  cubic f e e t ;  the  o v e r a l l  average increased  t o  
577,000 c fd .  The gas volume emi t ted  i s 1 2  times the  gas es t imated  t o  be i n  the 
a r e a  subtended by the seven h o r i z o n t a l  h o l e s ,  i n d i c a t i n g  t h a t  a n  ever -  
i nc reas ing  volume of c o a l  i s  being degas i f i ed .  The i n  s i t u  pressure  and 
water  flow were 11.3 ps ig  and 0.25 gpm. The methane content  of t h e  gas i s  
more than  87 percent  ( t a b l e  2) .  



TABLE 2. - Analyses of four  samples from t o t a l  gas emission 

The d a i l y  flow r a t e  f e l l  f o r  the f i r s t  150 days, from 971,000 cfd t o  
504,000 cfd .  An equation f o r  the d a i l y  flow r a t e  (DFR) f o r  the f i r s t  150 
days would be-- 

DFR = exp (-0.032004d + 13.09461) c fd  + 500,000 cfd  

1 < d < 150 where d i s  the number of days. - - 

Sample 3 ,  
6-21-74 
0.05 pc t  
9.24 

.07 

.35 
90.28 

Sample 2 ,  
9-15-72 

321 ppm 
9.0 
1.2 
2.4 

87.4 

Ethane (C,%) ........................ 
.......... Carbon dioxide (CO,). . pc t . .  

.................... Oxygen (0,). pc t . .  
Nitrogen (N,) . . . . . . . . . . . . . . . . . . . p  c t . .  
Methane (CH,) . . . . . . . . . . . . . . . . . . . p  c t . .  

From the 160th day, the d a i l y  flow r a t e  increased by 900 cubic f e e t  of 
gas per  day. The d a i l y  flow r a t e  equation f o r  t h i s  period i s  approximated 
by-- 

Sample 4 ,  
7-21-74 
0.27 pc t  
8.51 

.01 

.20 
90.88 

Sample 1, 
7-10-72 

300 ppm 
9.5 

.6 
2.0 

87.9 

DFR = 505,000 + 733 (d - 160) 160 5 d 5 400 

or exp (0.014838d + 6.143162) + 500,000 c fd  

where d i s  again  the number of days. These equations give values wi th in  
8 percent  of the a c t u a l  recorded values.  

F luc tua t ions  i n  barometric pressure a f f e c t  the f r e e  flow of gas from 
the multipurpose borehole,  as  would be expected, but  the  da ta  a r e  sub jec t  t o  
such l a rge  i r r e g u l a r i t i e s  due t o  waterflow and temperature v a r i a t i o n s  t h a t  
we have not  subjec ted  them t o  s t a t i s t i c a l  a n a l y s i s .  

As of February 4 ,  1975, 171 m i l l i o n  cubic f e e t  of gas had been piped t o  
the  gas company's l i n e .  Figures 4-6 r e f l e c t  t he  changes i n  gas and water ,  flow 
and i n  s i t u  pressure before and a f t e r  the  compressor was placed i n  operat ion.  

A t  l e a s t  2 years  w i l l  be required before  the 3 South mains are  developed 
t o  the  multipurpose borehole loca t ion .  Methane emission w i l l  be monitored 
pe r iod ica l ly  during development of the mains t o  determine the  a c t u a l  a r e a  of 
e f f ec t iveness  of t h i s  degas i f i ca t ion  technique. I t  i s  expected t h a t  upon 
maximum p r a c t i c a l  d e g a s i f i c a t i o n  of the a rea  involved, c o a l  can be mined wi th  
few hazards from i g n i t i o n s  and explos ions ,  provided the  minimum requi red  
v e n t i l a t i o n  i s  u t i l i z e d .  It i s  f u r t h e r  expected t h a t  t h i s  s i t u a t i o n  w i l l  
p r e v a i l  some dis tances  from the borehole. 

Regarding the c o s t  e f f ec t iveness  of the degasif  i c a t i o n  technique used i n  
conjunct ion wi th  the experimental multipurpose borehole,  a t  a con t rac t  c o s t  of 
$848,000, the following logic  i s  used: Assume a minimum of 40 minutes l o s t  
production time per s h i f t  i n  development w i t h i n v i r g i n c o a l  ( t h i s  l o s s  has been 



measured i n  Federal  No. 2 mine because of methane emission r a t e s  a t  the f ace ) ;  
a t  an average production r a t e  of 4  tons per minute,  160 tons of coa l  would be 
l o s t  per s h i f t .  Assume f u r t h e r  t h a t  480 tons of raw coal  a r e  produced per 
s h i f t  i n  the degas i f ied  a r e a ,  as  compared with 320 tons where not  degas i f i ed .  
On a  c lean  coa l  b a s i s ,  the tonnages would become 410 and 275, r e spec t ive ly .  
The face labor cos t s  per s h i f t  i n  both cases would be $450 ( a l l  f r inge  
b e n e f i t s  included) f o r  a  continuous miner ope ra to r ,  a  loading machine opera tor ,  
a  v e n t i l a t i o n  man, two s h u t t l e  c a r  ope ra to r s ,  a  mechanic, a  general  serviceman, 
a  boom opera to r ,  and a  foreman. The face labor cos t s  per ton  of c lean  coal  
would be $1.10 f o r  the degas i f ied  area  and $1.62 f o r  the  nondegasified a r e a ,  
a  d i f ference  of $0.52 per ton. For each 1 m i l l i o n  tons of c lean  c o a l ,  the 
savings due t o  d e g a s i f i c a t i o n  would be $520,000. 

The value of the  methane removed from the coalbed i n  t h i s  p ro jec t  a s  of 
February 4 ,  1975, i s  $259,000, assuming a  s a l e  p r i ce  of 45 cents  per thousand 
cubic f e e t  of 576 m i l l i o n  cubic f e e t .  

C ONC LUS I ONS 

Based on the r e s u l t s  obtained i n  882 days,  i t  can be concluded t h a t  the 
multipurpose borehole i s  a  use fu l  degas i f i ca t ion  technique. The f i n a l  degas- 
i f i c a t i o n  w i l l  g r e a t l y  exceed the  est imated amount of gas ca lcula ted  t o  be i n  
the v i r g i n  area subtended by the drainage holes .  A spec ia l  multipurpose 
borehole i s  q u i t e  expensive; there  was a  need f o r  such a  hole 4 years ago when 
there  was no access t o  v i r g i n  c o a l ,  but  i f  a  coalbed needs t o  be degas i f ied  
i n  a  g rea t  hurry ,  s o  t h a t  mining can proceed, other  methods of degas i f i ca t ion  
should be t r i e d .  

Instead of d r i l l i n g  a  s p e c i a l  h o l e ,  mine s h a f t s  t h a t  w i l l  u l t ima te ly  be 
required f o r  v e n t i l a t i o n ,  s k i p ,  or man and ma te r i a l  s h a f t s ,  should be sunk t o  
the  coalbed long be£ ore normally required s o  t h a t  degas i f  i c a t i o n  through 
hor i zon ta l  boreholes can be conducted from the s h a f t  bottom. Work i s  now 
underway a t  Eas tern  Associated Coal Corp. 's  Federal  No. 2 mine using the 
Honey Run r e t u r n  a i r  s h a f t  sunk approximately 2 years  ahead of mining. Hor- 
i z o n t a l  drainage holes have been d r i l l e d  rou t ine ly  a t  r e l a t i v e l y  low cos t .  
As of February 4 ,  1975, f i v e  holes  have been d r i l l e d  t o  depths of 670, 1,067, 
1,167, 2,126, and 960 f e e t .  Gas flows from these holes have been averaging 
more than 900,000 c f d ,  and as  of February 4 ,  1975, 549 days a f t e r  work 
s t a r t e d ,  more than 481 m i l l i o n  cubic f e e t  of methane had been exhausted. 
Plans have been completed t o  conduct t h i s  gas i n t o  a  commercial p ipe l ine .  

P ipe l ine-qual i ty  gas can be sa fe ly  removed from v i r g i n  areas  of the 
Pi t tsburgh coalbed, and i n  commercial q u a n t i t i e s .  This w i l l  no doubt be an 
incent ive  f o r  coa l  and gas companies t o  develop s i m i l a r  degas i f i ca t ion  
programs. Tools and technology a re  now a v a i l a b l e ,  t o  accomplish degas i f ica-  
t i o n  of the very gassy Pi t t sburgh coalbed without s p e c i a l  equipment. Work 
i s  underway t o  degasify other  gassy coalbeds using t h i s  technique. 
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