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Eisenach Water Well Evaluation Summary

• Gas composition and stable isotopes from the Eisenach water well (WW) and produced gases 
in the vicinity of the well (1 mile radius) were investigated in order to evaluate possible 
source(s) of the gas in the Eisenach WW.

• Stable isotope composition of gases associated with the Eisenach WW reveals the gas was 
derived primarily from thermogenic sources. 
• Methane d13C values from 9/14/2006 and 10/13/2015 are indicative of a possible mixed 

thermogenic/microbial gas component, while the presence and isotopic composition of ethane and 
propane are consistent with a thermogenic source.

• Comparison of the geochemistry of the Eisenach WW gas and nearby production gas data 
suggests the thermogenic component of the Eisenach WW gas was likely sourced from the J-
Sand.

• Due to the lack of C3+ stable isotope data for the produced gas samples, as well as the variability in 
the NB, CD, NB-CD and J-NB-CD signatures, it may be of value to re-analyze samples from these wells 
or other completions in the vicinity to rule out these production zones.

• Eiseneach WW ethane d13C and gas wetness values are most similar to a nearby J-Sand sourced 
produced gas from the Raymond Preston Gas Unit 1.
• Bradenhead and produced gas from the Raymond Preston Gas Unit 1 J-Sand producing well are 

isotopically very similar to one another and the bradenhead gas has a relatively high concentration of 
CO2 (9300ppm). These observations may reflect communication between the production zone and 
the bradenhead and therefore may indicate potential well-bore integrity issues. However, the 
Raymond Preston Gas Unit 1 was plugged and abandoned in December 2013. 
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Eisenach WW & Nearby Producing Wells

• Location of Eisenach WW and nearby producing wells. Water wells and producing wells within a 1 mile radius 
of the Eisenach WW were evaluated for this study. 

Raymond Preston 
Gas Unit 1 –J Sand



10/24/2016©2015 Dolan Integration Group, LLC 4

Eisenach WW & Nearby Production Gas Data

• The Eisenach WW has been analyzed for stable isotopes six times; an initial sample was 
taken in September 2006, with subsequent samplings in 2007, 2014, 2015, and 2016.

• Gas composition and stable isotope data was available for comparison from 9 nearby 
producing wells (produced and bradenhead gases) and 3 nearby water wells.
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Plots of Eisenach WW and Nearby Production Gas Isotope and Composition Data

• Gas composition and stable isotopes show the Eisenach WW gas to be primarily thermogenic in origin.
• Methane gas in nearby water wells is bacterial in origin. 

Nearby Water 
Wells

Eisenach WW

Nearby Water 
Wells

Eisenach WW
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Evidence for Mixing of Thermogenic/Bacterial Gas

• Methane carbon isotopes and gas composition (e.g., % Ethane) in the Eisenach WW suggest various 
digress of mixing with thermogenic gas over the 10 years of sampling.

• Specifically, higher concentrations (>5%) of wet gas components (e.g., ethane) correspond to more 
positive methane d13C values, consistent with an increasing contribution from a thermogenic source. 
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• Using a natural gas plot (Chung et al. 1988) to compare production gas stable isotopes we found that the average δ13C values of ethane 
from the Eisenach WW most closely match J-Sand gas from the nearby Raymond Preston Gas Unit 1 well.

• Due to the lack of C3+ stable isotope data for the produced gases, as well as the variability in the NB, CD, NB-CD and J-NB-CD signatures, 
it may be of value to re-analyze samples from these wells or other completions in the vicinity.

Zoomed-in 
view & Avg. 

Eisenach WW 
d13C values

Comparison of Eisenach WW Carbon Isotopes with Nearby Produced Gas

Methane δ13C varies due to mixing with 
microbial sourced methane; microbes do 
not produce ethane or propane in 
abundance; as such those values reflect the 
thermogenic source. Chung, H. M., Gormly, J. R., & Squires, R. M. (1988). Origin of gaseous hydrocarbons in subsurface environments: 

theoretical considerations of carbon isotope distribution. Chemical Geology, 71(1-3), 97-104.

All data

J-Sand
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Production vs. Bradenhead Gases – Well Bore Integrity

• Bradenhead and produced gas stable isotopes from the Raymond Preston Gas Unit 1 well (J-Sand) are very similar. Other 
bradenhead-production gas pairs in the vicinity of the Eisenach WW do not show this high degree of similarity.

• Bradenhead gas from the Raymond Preston Gas Unit 1 well (J-Sand) has the highest concentration of CO2 (9300ppm) 
compared to all other bradenhead gases in the investigated area. 

• Collectively, these observations may reflect communication between the production zone and the bradenhead and therefore 
may indicate potential well-bore integrity issues. However, the Raymond Preston Gas Unit 1 was plugged and abandoned in 
December 2013. 

Natural gas plot of nearby production and 
bradenhead gases

Natural gas plot of production-
bradenhead gas pair from the Raymond 

Preston Gas Unit 1

Isotopically, bradenhead and 
produced gases from the 

Raymond Preston Gas Unit 1 
(J-Sand) are very similar.

The majority of the bradenhead 
gases, with the exception of the 

Raymond Preston GU 1 BrHd
sample, are isotopically distinct 

from the corresponding production 
sample. This lighter thermogenic 

signature is indicative of a less 
thermally mature (potentially 

shallower) gas source.
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Summary

• Gas composition and stable isotopes from the Eisenach water well (WW) and produced gases 
in the vicinity of the well (1 mile radius) were investigated in order to evaluate possible 
source(s) of the gas in the Eisenach WW.

• Stable isotope composition of gases associated with the Eisenach WW reveals the gas was 
derived primarily from thermogenic sources. 
• Methane d13C values from 9/14/2006 and 10/13/2015 are indicative of a possible mixed 

thermogenic/microbial gas component, while the presence and isotopic composition of ethane and 
propane are consistent with a thermogenic source.

• Comparison of the geochemistry of the Eisenach WW gas and nearby production gas data 
suggests the thermogenic component of the Eisenach WW gas was likely sourced from the J-
Sand.

• Due to the lack of C3+ stable isotope data for the produced gas samples, as well as the variability in 
the NB, CD, NB-CD and J-NB-CD signatures, it may be of value to re-analyze samples from these wells 
or other completions in the vicinity to rule out these production zones.

• Eiseneach WW ethane d13C and gas wetness values are most similar to a nearby J-Sand sourced 
produced gas from the Raymond Preston Gas Unit 1.
• Bradenhead and produced gas from the Raymond Preston Gas Unit 1 J-Sand producing well are 

isotopically very similar to one another and the bradenhead gas has a relatively high concentration of 
CO2 (9300ppm). These observations may reflect communication between the production zone and 
the bradenhead and therefore may indicate potential well-bore integrity issues. However, the 
Raymond Preston Gas Unit 1 was plugged and abandoned in December 2013. 




