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Lessons  from  40 years of coal hydrogeology in Montana:

1. Coal beds as aquifers in Montana

2. Monitored  impacts   ( and  lack  of  impacts ) to quantity of water

3. Predictive  tools :          Monitoring  data  and  computer  Modeling



MBMG   publishes  a  report  each year 
that  includes  description  of  data  and  
interpretations  available  on-line

All  data  are  public  and  available  to  
you  at :    http://mbmggwic.mtech.edu/
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Powder River Basin

MT

WY

CBM  wells during  2009

Montana:  
Producing: 885
4,591 ac-ft water

Wyoming: adjacent to MT 
Producing: 2,115
13,477 ac-ft water

(77,940 ac-ft for all 
wells in WY)

Likely  that  MT  holds
about  10%  of  the  gas



East

0                  10               20               30                40               50     miles

West
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Cross  Section  along  MT / WY  Stateline



1.   Coal as aquifers in Montana

Canyon  Coal

Spring  for  livestock





TRADITIONAL CBM WELL CONSTRUCTION

WATER
(Must be Properly Managed)METHANE

(to pipeline)

Methane  
Desorbes
from Coal

Reduced  water 
pressure

Coal Ground water



Conceptual 
Ground - Water  Drawdown 
by  Coalbed  Methane  Wells

Precipitation

Discharge  from  CBM  wells

CBM   Producing   Area

GROUND  WATER  FLOW  DIRECTION

GROUND  WATER  PRESSURE

STARTING GROUND WATER PRESSURE
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CBM  Well
FieldCBM  Drawdown

Drawdown = 0 ft
Yield = 40 gpm



-500
-400
-300
-200
-100

0

-15 -10 -5 0 5 10 15
Distance  from  CBM  field  center (miles)

W
at

er
  l

ev
el

  b
el

ow
  s

ta
tic

  (
ft)

0

10

20

30

40

50

60

P
ot

en
tia

l  
w

el
l  

yi
el

d 
 (g

pm
)  

  

Relationship  between  CBM  drawdown  and  impacted  well  discharge

CBM  Well
FieldCBM  Drawdown

Drawdown = 20 ft
Yield = 38 gpm



-500
-400
-300
-200
-100

0

-15 -10 -5 0 5 10 15
Distance  from  CBM  field  center (miles)

W
at

er
  l

ev
el

  b
el

ow
  s

ta
tic

  (
ft)

0

10

20

30

40

50

60

P
ot

en
tia

l  
w

el
l  

yi
el

d 
 (g

pm
)  

  

Relationship  between  CBM  drawdown  and  impacted  well  discharge

CBM  Well
FieldCBM  Drawdown

Drawdown = 200 ft
Yield = 20 gpm



2.   Regional  Monitoring  Program:

Data  collection

Annual  interpretation











24,000 acre-feet 
of potential water 
was not produced

30,000 acre-feet of 
water was produced



CBM   Water  Production



CBM  Gas  Production



MT

WY

A B C

CX Field

0

100

200

300

400

500

600

700

800

900

0

1,000,000

2,000,000

3,000,000

4,000,000

5,000,000

6,000,000

7,000,000

ac
re

-f
ee

t

bb
ls

 o
r 

m
cf

Gas (mcf)

Water (bbls)

Water (acre-feet)
00

A

1,348  CBM  wells



0

100

200

300

400

500

0

1,000,000

2,000,000

3,000,000

4,000,000

ac
re

-f
e

e
t

b
b

ls
 o

r 
m

cf

00

MT

WY

A B C

CX Field

B

213  CBM  wells



0

100

200

300

400

500

600

700

0

1,000,000

2,000,000

3,000,000

4,000,000

5,000,000

ac
re

-fe
et

bb
ls 

or
 m

cf
MT

WY

A B C

CX Field

C

554  CBM  wells



ðððð

ð

ð

ðððð

ðððð

ð

ð

ððð
ððð

ð
ð

ð

ð ð

ððð

ðð ð

ðð

ðð

ðð

ðð

ð

ð
ðð

ððððð

ðð

ð
ððð

ð
ððð

ð

ð

ð

ððð ððððð
ð
ð

ð
ð

ð
ðððððððð

ðð

ð ð
ððððððð

ðððððð
ðððððððð

ðððð

ðððððððððð

ððð ððð ððððð

ððððððððð
ð

ððððððð

ðð
ð
ðððð

ðð

ð
ð

ð

ðð ð

ððð

ð

ðð

ð ð
ððð

ð
ðððð

ðððð

ðððð

%[

%[

%[

%[

%[

%[

%[

%[

%[

%[

%[

#

#

#

#

#

#

#

#

#

#

##

##

ðððððððððð

#Y

#Y

#Y

#Y

#Y

#Y

#Y

#Y

#Y

#Y

#Y

#Y

#Y

#Y#Y

#Y
#Y

#Y
#Y

#Y #Y
#Y #Y #Y

T. 1 S.

R. 47E.R. 45E.R. 43E.R. 41E.R. 39E.R. 37E.

T. 8 S.

T. 6 S.

T. 4 S.

T. 2 S.

NorthernCheyenne
IndianReservation

CrowIndian
Reservation

Otter

Birney

Ashland

Sonnette

LameDeer

Birney Day
School

Custer
National
Forest

20 0 20 40 Miles

NMoorhead

Quietus

Decker

Kirby

Busby

Monitor 
Sites

Springs

Wells

234 Wells
15 Springs
2 Streams

Monthly
to Quarterly 
Gauging



Landowner  Monitoring
(no  CBM  impact  here)

Parish Place Spring
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Stratigraphy

Anderson 
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CBM – related  drawdown  in  Canyon  Coal
Dedicated Monitoring Wells & 48 hr Shut-in tests on CBM Wells
20 ft  drawdown :  1 - 1.5  miles  outside  fields

20’ Contour





We  have  drawdown,
But  what  about  recovery.

Individual  well  examples



Mining  &  CBM  Impacts :   Anderson – Dietz  Coal
Near State Line on the Western Side of the CX Field
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Drawdown in the Dietz coal (WR-38) due to coal mine operations then by coalbed
methane operations.

Coal mine drawdown  and recovery

Coalbed Methane drawdown  and  recover



3. Predictive  Tools  

Apply  monitoring  lessons  from  
other  similar  settings  ( we  just  
discussed )

Utilize  appropriate   Computer  
Modeling

Combinations  of  both



From Wheaton and Metesh, 2002

A

B
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• After 10 years of CBM production at the CX 
Field the 20’ drawdown contour extends up to 
1.5 miles from the field.

• Recovery in areas where CBM wells have been 
shut-in, with 73-82% recovery over 5-7 years.

• Coals appear to function as confined aquifers, 
with little measurable drawdown in adjacent 
aquifers.

Conclusions



• Monitoring  Program results show the actual 
extent of impacts.

• Modeling  provides  a  valuable  predictive  tool.

Conclusions



Questions?


