
Use of Perfluorocarbon Tracers to Detect the 
Migration of Gas from Hydraulically Fractured 
Marcellus Shale Wells.



Greene County Site

•• Monitoring ObjectivesMonitoring Objectives: : 
–– air quality, air quality, 
–– induced seismicity, induced seismicity, 
–– fracture growth, fracture growth, 
–– fluid/gas migrationfluid/gas migration
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Greene County Site

•• Fluid/Gas MigrationFluid/Gas Migration::
–– Fractured ZoneFractured Zone

•• Marcellus Marcellus ShaleShale

–– Monitored ZoneMonitored Zone
•• Upper DevonianUpper Devonian

–– Protected ZoneProtected Zone
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–– Protected ZoneProtected Zone
•• USDWUSDW



Greene County Site

UD-1 UD-2 UD-5MW-1 MW-2MH 1-6
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Greene County Site
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Fluid/Gas Migration

Fluid/Gas MigrationFluid/Gas Migration: : 
–– Production/Pressure Production/Pressure 

HistoryHistory
–– Gas IsotopesGas Isotopes
–– Produced Water Produced Water 

IsotopesIsotopes
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IsotopesIsotopes
–– PerfluorocarbonPerfluorocarbon TracersTracers



Perfluorocarbon Tracers
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PFC in Injection Well
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PFC in Offset Well
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PFC in Upper Devonian Wells

Active Gas SamplingActive Gas Sampling: : 
–– Two UD wells sampledTwo UD wells sampled
–– Every 2Every 2--5 days5 days
–– Two months post Two months post fracfrac
–– No tracer detected (No tracer detected (pptppt))
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PFC in Upper Devonian Wells

Passive SamplingPassive Sampling

–– Sorbent Sorbent tubetube
–– Placed in gas linePlaced in gas line
–– One end open to gasOne end open to gas
–– Replaced weekly or Replaced weekly or 

monthlymonthly
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monthlymonthly
–– Continuous monitoringContinuous monitoring
–– Sources of errorSources of error

•• Atmosphere exposureAtmosphere exposure
•• CondensateCondensate



Passive Sampling (UD-2)
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Passive Sampling (UD-5)
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Active Sampling (MW-2 annulus)
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PFC Tracer (MW-2 annulus)
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Summary

•• PFC Tracer Monitoring:PFC Tracer Monitoring:
–– Injection Marcellus Injection Marcellus 

WellWell
•• All tracers detectedAll tracers detected

–– Offset  Marcellus WellOffset  Marcellus Well
•• Expected tracers Expected tracers 
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•• Expected tracers Expected tracers 
detecteddetected

–– Upper Devonian WellsUpper Devonian Wells
•• No tracers detectedNo tracers detected

–– Marcellus well annulusMarcellus well annulus
•• Two tracers detectedTwo tracers detected
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