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Modeled Drawdown from CBM in the

Powder River Basin



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

ððððððððð
ð

ððð ððð ððððð

ððððððððð
ð

ðððð
ððð

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

T. 8 S.

T. 6 S.

T. 4 S.

T. 2 S.

Northern Cheyenne
Indian Reservation

Crow Indian
Reservation

Otter

Birney

Ashland

Sonnette

Lame Deer

Birney Day

School

Custer
National
Forest

20 0 20 40 Miles

NMoorhead

Quietus

Decker

Kirby

Busby

Po
w

de
r 
Riv

er

To
ngu

e 
Riv

er

R
o

se
b

u
d

 C
re

e
k

Monitor 

Sites

Springs

Wells

234 Wells

15 Springs

2 Streams

Monthly

to Quarterly 

Gauging



Dewatering

Stage

Stable

Production

Stage

Declining

Stage

Time 

P
ro

d
u

ct
io

n
  r

a
te

s 
 (

g
p

m
&

  m
cf

/d
) 

CBM  Production

Water  Production

Conceptual CBM Production Curves



Amount  of  water  produced

Individual  CBM  well







Water Quality

From Meredith et al., 2008



Faults as Boundaries to Flow

“Precipitation Index” Effects



Faults as Boundaries to Flow

Water Levels near Zook Creek WSA ~3 miles North of Birney

(~15 Miles From the nearest CBM development)



Faults as Boundaries to Flow

Long Term Water Levels on Bear Creek ~5 miles South of Otter

(~10 Miles From the nearest CBM development)



Mining  &  CBM  Impacts :   Anderson – Dietz  Coal

Near State Line on the Western Side of the CX Field
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Faults as Boundaries to Flow
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Dedicated Monitoring Wells & 48 hr Shut-in tests on CBM Wells

Canyon (Monarch) Coal

20’ Contour



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

• Recovery has been rapid 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, if any, measurable drawdown in adjacent 
aquifers.

• Major faults function as flow boundaries.
– Calculations show that faults with throw not more than 

10’ thicker than the coal may not be barriers.

Monitoring Results
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• Given uncertainties with regard to well numbers, 
well locations, timing of well installations, and 
aquifer properties, it is not surprising that a wide 
range of impacts has been forecasted.

• Monitoring results show the actual extent of 
impacts.

• Lesson for the Future:  When there is a high degree 
of uncertainty, it may be best to focus on 
conceptual  models, and limited analytical 
modeling.
– The time, effort and cost of numerical modeling  is not 

justified if  the uncertainty associated with the result is 
not substantially lower.  

Conclusions



Questions?





South North

Powder  River  Basin,  Montana

Cross Section South  to  North
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Use  of  results  and  data:

1) Annual  update  on  groundwater monitoring available on-
line at:
– www.mbmg.mtech.edu

2) Regulatory  permitting  assessments

3) Exploration  data

4) Public  knowledge 
– http://mbmggwic.mtech.edu/

CBM Regional Ground Water Monitoring 

Network





Faults as Boundaries to Flow

Water Levels ~2 miles Southeast of Kirby

(~11 Miles From the nearest CBM development)



Stratigraphy

Anderson Coal
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