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High Volume Hydraulic Fracturing

Background Questions Methods Results Conclusions
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Other gas producing layers

Questions Methods ResultsBackground Conclusions
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Project SWIFT 2012 – 2016

Christian et al., 2016

Questions Methods ResultsBackground Conclusions

Christian et al., 2016
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Questions

1. Are point-in-time measurements 
representative of long-term conditions?

2. What can explain the natural variability of 
methane?

Background Methods ResultsQuestions Conclusions
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Selection Criteria

• Enthusiastic homeowner

• Physically capable 
homeowner

• Year-round accessibility of 
tap

• Overall range of methane 
concentrations

• Multiple wells on site

• Geographic distribution

Christian et al., 2016

Range of this study’s wells

Background Questions Methods Results Conclusions
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My Study Sites

ResultsBackground MethodsQuestions Conclusions
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Methodology

• Sampled 11 wells for 13 months

• Dec 2016 – Dec 2017

• Monthly sampling

• Methane, ethane, propane 
concentrations

• Methane and water isotopes
• δ13C, δ18O, δ2H

• June & Dec 2017

• Major Ions: Na+, K+, NH4+, Ca2+, Mg2+; 
Cl-, F-, Br-, NO3

-, SO4
2-

ResultsBackground Questions Methods Conclusions
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Q1: Are point-in-time measurements representative of 
long-term conditions?

CV = 0.03

0.12 0.22

0.09
1.1

0.25 0.14 0.11

Recommended Action Level

Recommended Monitoring Level

Yes, but some 
variability

Questions Methods ResultsBackground Conclusions

𝐶𝑉 =
𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛

𝑚𝑒𝑎𝑛
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Q2: What can explain the natural variability of methane?

Siegel et al., 2015
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Water Chemistry
Well

Questions MethodsBackground Results Conclusions
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Methane Correlates with Chloride

Questions MethodsBackground Results Conclusions
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Methane Concentration (ppm) Methane Concentration (ppm)

Methane Concentration (ppm)

r = 0.9982
P-value < 0.005

Well 1

Well 8

Well 6

r = 0. 9782
P-value < 0.005

r = 0. 8292
P-value < 0.005
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Conclusions

• Most wells don’t vary much through time

➢ Point-in-time sampling is representative of overall conditions

• High methane variation (wells >1 ppm) is correlated with chloride 
concentration

➢ Baseline samples with water chemistry are crucial

• If there is a decoupling between methane and Cl sourced from 
formation water, look for an unnatural source of methane

Questions?

Questions Methods Results ConclusionsBackground


