Figures



%

N ,,,///

Figure 1. Location of
Mamm Creek Study Area
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Figure 2. Locations for Phase Il
Wells and Special Drilling Zone
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Water-Level Elevation (ft amsl)

Figure 7. Water-Level Elevation Time Series Plot for Phase Il Wells
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Figure 15a. Chloride Concentration Time Series in Groundwater in
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Figure 17. Dissolved Methane Concentrations in Phase Ill wells in 2011 and 2012
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513 C of methane

Figure 19a. January 2011 - Carbon and Hydrogen Isotopes of Methane for Phase lll Wells
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Figure 19b. January 2011 - Comparative Molecular and Isotopic Compositions

of Biogenic and Thermogenic Gas for Phase Ill Wells
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513 C of methane

Figure 20a. May 2011 - Carbon and Hydrogen Isotopes of Methane for Phase Ill Wells

0
-10 -
-20
-30 . 4
1
/// Thermogenic
/// & MwW-1B
-40 Jat® —
C"/ ~ & | MW-2B
L~
-
L~
LA
-50 —
—
A~
¢ MW-1A

-60 Biogeniec * MW-2A

Fermentation €| MW-3B
70 MW-3A ¥

Biogenic
Carbonate Reduction
-80 9 Currie
-90
-100
-450 -400 -350 -300 -250 -200 -150 -100 -50

6D of methane




Figure 20b. May 2011 - Comparative Molecular and Isotopic Compositions

of Biogenic and Thermogenic Gas for Phase 11l Wells

Mixing

MW-3B &

Biogenic

(22+9)/"

100.0

10.0

1.0

-10

-20

-30

-40

-50

-60

-70

-80

-90

613C of methane

Bernard Diagram (after Whiticar, 1990)



513 C of methane

Figure 21a. August 2012 - Carbon and Hydrogen Isotopes of Methane for Phase 11l Wells
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Figure 21b. August 2012 - Comparative Molecular and Isotopic Compositions

of Biogenic and Thermogenic Gas for Phase Il Wells
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513 C of methane

Figure 22a. December 2012 - Carbon and Hydrogen Isotopes of Methane for Phase 11l Wells

0.00
-10.00
-20.00 -
-30.00 o 4
. —
/// Thermogenic
] 1 € \IW-1E
-40.00 S P
] Jadots=
~
//
| L~
P
-50.00 —
| L~ * IMW-3B
] & VMW-1A
-60.00 Bidgenic O MW-2A
Fermentation :
Biogenic
-70.00 - “arbanate Reduction
| ¢ MW-3A
-80.00 ¥ Currie
-90.00
-100.00
-450.0 -400.0 -350.0 -300.0 -250.0 -200.0 -150.0 -100.0 -50.0 0.0

6D of methane



Figure 22b. December 2012 - Comparative Molecular and Isotopic Compositions

of Biogenic and Thermogenic Gas for Phase Il Wells
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813 C of methane

Figure 23. Carbon and Hydrogen Isotopes of Methane in West Divide Creek Seep Study Data
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Figure 24. WDS Seep
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