Montana Regional
Ground — Water Monitoring Program




Purpose:

» Third - party information -- available on the Internet
» Specific to CBM

» Water levels and water quality

» ldentifies impacts and non — impacts

» Helps plan water management

» Confirm and improve predictive capabilities

» Continued funding Is an ongoing challenge



A Reminder:

CBM development, regulatory decisions and
opinions are based in part on predictions (or
models ) of impacts.

Predictive models must be based on data.

Whistles and bells do not make better science.

Data make better science.
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Montana Water Production
CBM Produced - water discharge rate, normalized per month
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Figure 13. Cross section of alluvial wells south of Moorhead near the Powder River located in TO9S R47E section 25.
Ground water in the alluvium appear to flow parallel to the river. Water levels for this cross section were taken in
January 2006. Vertical exaggeration is 58:1.



Powder River Alluvium Alluvium Water

Levels
3385 3385
Furthest
33841* Middle
\ Nearest
| To River
3383 3383
|~
Estimated
? .
River Flow
3382 3382

Jul-05 Dec-05 Jul-06 Dec-06 Jul-07



Coalbed Methane Regional Ground — Water
Monitoring Network

Use of results and data:

» Annual update on ground — water impacts
(and lack of impacts)

» Regulatory permitting assessments
» Exploration data (sodium bicarbonate)
» Public knowledge

» http://mbmggwic.mtech.edu/
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Stratigraphic intervals for water supply wells
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Primary changes on ground - water quality in the Fort Union Formation

Salt Dissolution
FeS, Oxidation
Cation Exchange
Sulfate Reduction
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GROUND - WATER QUALITY
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Cross section along the Montana — Wyoming state line
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Free flowing
shut-in pressure=17.5 psi
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Cross section along the MT-WY state line.
Freely flow methane gas from monitoring wells.
Gas pressure decreases toward the outcrop.
Gas flow rate increases towards the outcrop.
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Figure 8. Geologic cross section for the Otter Creek alluvium and bedrock wells located in TO5S R45E sec 23. Water
levels in the alluvium are lower than the underlying bedrock aquifers. The water levels in the bedrock wells completed in

stratigraphically deeper units are higher than those in shallower units. The water levels for this cross section were taken
in December, 2006. Vertical exaggeration is 9.6:1.
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Note the vertical scales of the stratiographic relationship and the hydrograph are different.
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Figure 22. Water levels in the combined Anderson and Dietz coal (WR-34) in the Squirrel Creek area respond to
both coal mining and coalbed methane production. The water level recovered during 2004 in response to water
production decreases in this portion of the CX field.
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Powder River Basin, Montana
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Montana Coalbed Methane Regional
Ground — Water Monitoring Network
Regular site visits and measurements at -
Springs . 28

Monitoring Wells : 200

All data available to you at

http://mbmggwic.mtech.edu/



