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As of 2008
Wells or permits in PRB

Montana: 1,686
Producing: 827

Wyoming: 26,369

Producing: 17,876
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Hanging Woman Creek Coal Field
( from USGS WRI 83-4260)
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Location (number of tests) * Hydraulic conductivity (ft/day) Storativity or  Storativity
(unconfined) (confined)
- 1 Std Dev Geometric  +1 Std Dev Mean Mean
Mean

Alluvium

PRB Wide (206) 1.1E+01 6.1E+01 3.3E+02 8.E-02

Hanging Woman Basin (21) 2.3E+00 2.8E+01 3.4E+02 2.E-03
Sandstone

PRB Wide (54) 1.5E-02 1.8E-01 2.1E+00 5.E-04

Hanging Woman Basin (11) 1.3E-01 4 2E-01 1.4E+00 ND
Coal

PRB Wide (370) 1.1E+00 1.3E+0

Hanging Woman Basin (88) 4 .3E-01 4. 3E+0

ND: Mo Data

* PRB refers to tests within the entire Powder River Basin, Montana.
The numbers in parentheses show the number of tests for which hydraulic conductivity was calculated.
Hanging Woman Basin refers only to tests for the area included in the ground-water model.

From Wheaton and Metesh, 2002
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Conceptual CBM Production Curves
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Table 2. Water quality summary for coalbed aquifers in the Montana
portion of the Powder River Basin with coalbed methane potential.

SC : pH TDS SAR Sulfate

(umhos/cm”) (mg/L) (mg/L)
Median 2.073 8.10 1,311 46 3
Standard Dewviation 565 0.36 366 13 21
Minimum 1,082 1.56 bo6 -+ 0
Maximum 3.123 9.36 2,020 103 78

Count 1s 60; sample dates span June 1972 to August 2007,
SC refers to Specific Conductance, TDS refers to Total Dissolved Solids, and
SAR refers to Sodium Adsorption Ratio.

From Meredith et al., 2008
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Figure 3. Annual precipitation (bar graph) at Moorhead MT. Cumulative departure from average precipitation
provides a perspeclive on the long-term moisture trends that may effect ground-water recharge.




Water Levels near Zook Creek WSA ~3 miles North of Birney
(~15 Miles From the nearest CBM development)
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Long Term Water Levels on Bear Creek ~5 miles South of Otter
(~10 Miles From the nearest CBM development)
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Mining & CBM Impacts: Anderson — Dietz Coal
Near State Line on the Western Side of the CX Field
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Monitoring Results

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.
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Location (number of tests) * Hydraulic conductivity (ft/day) Storativity or  Storativity
(unconfined) (confined)
- 1 Std Dev Geometric - 1 Std Dev Mean Mean
Mean

Alluvium

PRB Wide (206) 1.1E+01 6.1E+01 3.3E+02 8.E-02

Hanging Woman Basin (21) 2.3E+00 2.8E+01 3.4E+02 2.E-03
Sandstone

PRB Wide (54) 1.5E-02 1.8E-01 2.1E+00 5.E-04

Hanging Woman Basin (11) 1.3E-01 4 2E-01 1.4E+00 ND
Coal

PRB Wide (370) 1.1E+00 1.3E+0

Hanging Woman Basin (88) 4 .3E-01 4. 3E+0

ND: Mo Data

* PRB refers to tests within the entire Powder River Basin, Montana.
The numbers in parentheses show the number of tests for which hydraulic conductivity was calculated.
Hanging Woman Basin refers only to tests for the area included in the ground-water model.

From Wheaton and Metesh, 2002
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Conclusions

 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.




Questions?




As of 2008
Wells or permits in PRB

Montana: 1,686
Producing: 827

Wyoming: 26,369

Producing: 17,876
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CBM Regional Ground Water Monitoring
Network

Use of results and data:

1) Annual update on groundwater monitoring available on-
line at:

2) Regulatory permitting assessments
3) Exploration data

4) Public knowledge




Water Levels at SL-6 Site
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