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POWDER RIVER BASIN CBM WELLS
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ISSUES OF COAL AND SANDSTONE 
AQUIFERS IN CBM PRODUCTION
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STRATIGRAPHY OF THE WYODAK-
ANDERSON COAL ZONE
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Interbedded
Mudstone/Siltstone/Sandstone

Fluvial Channel Sandstone

BASAL EROSIONAL CONTACT



WYODAK COAL



NAPS
T. 48N  R. 76W  Sec. 24  SE/  Surface Elevation = 4803

Wasatch Sand Unit
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WYODAK COAL



MP22S
T. 48N  R. 72W  Sec. 22  SE/NE  Surface Elevation = 4557.64

Wasatch Sand Unit
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MP22C
T. 48N  R. 72W  Sec. 22  SE/NE  Surface Elevation = 4557.57

Fort Union Coal Unit
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WYODAK COAL



Composition of Water in Coal Aquifers from 
Powder River Basin CBM Wells

pH 6.7 – 8.4 SAR 5.6 – 69

TDS 270 – 2,780 Chloride 4.8 – 130

Sulfate <0.03 – 530 Bicarbonate 290 – 3,250

Calcium 1.8 – 78 Potassium 3.1 – 58

Magnesium 0.6 – 46 Sodium 110 – 1,000

Iron 2 – 17,500 Manganese 1.4 – 350

Arsenic <0.2 – 4.8 Barium 14 – 2,680

Cadmium <0.1 Chromium <0.1 – 1.8

Lead <0.1 – 0.76 Mercury <0.005 – 0.25

Selenium <2 Zinc <1 - 90

mg/L

μg/L
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Sodium Adsorption Ratio Sodium

•Exchange of Na+ for Ca2+ and Mg2+ causes swelling and dispersal of clays when 
hydrated, decreasing soil permeability and infiltration
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pH 6.8 – 8.8 (7.8) SAR <1 – 42 (10)

TDS 270 – 5,620 Chloride 1 – 53

(1900) (9)

Sulfate <0.03 – 3,560 Bicarbonate 32 – 2,330

(119) (757) 

Calcium 3 – 600 Potassium 1.1 – 65

(40) (7.6)

Magnesium 0 – 319 Sodium 13 – 943

(25) (355)

Iron 0.01 – 120 (0.26) 

Median Values in (  ) ; n = 54

Composition of Water from Sandstone Aquifers
Powder River Basin
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SUMMARY
• WATER LEAKAGE FROM SANDSTONE TO COAL 
AQUIFERS IN THE WYODAK-ANDERSON COAL ZONE
DURING CBM DEVELOPMENT IN THE PRB IS 
DOCUMENTED BY STRATIGRAPHIC AND 
WATER-FLOW MODELING

PROGNOSIS

• LONG TERM EFFECTS ARE DEGRADATION OF WATER 
QUALITY/CHEMISTRY IN COAL AQUIFERS  AND

• DISRUPTION OF BALANCE OF THE VOLUME OF 
WATER BETWEEN THE AQUIFER TYPES



THANK YOU AND QUESTIONS!
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