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




Greene County Site

 Monitoring Objectives:
— air quality,
— Induced seismicity,
— fracture growth,
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| Greene Counti Site |
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CHNOLOGY LAS0ORATORY
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Fluid/Gas Migration

— Perfluorocarbon Tracers
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Perfluorocarbon Tracers
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PFC in Injection Well

I %S;:!el R R e 200
’ Perfluoromethylcyclohexane B B
. : ‘1 Perfluorotrimethylcyclohexane _Q Y -® PMCH
mgei”( b Perfluorodimethylcyclobutane & \ —_—— — PTCH
“" E g; Perfluoro-i-propylcyclohexane =" 150 T \ _ m PDCB
g o 1 — < — iPPCH
B I
- 100 - \
t \
<]
g
O 50 -
o
=
S sWﬂ
g 0 V40889 —08 9 5-0-0-0-—o
-

6/11/2012  6/25/2012  7/9/2012  7/23/2012  8/6/2012  8/20/2012

NATIONAL ENSRGY TECHNOLOGY LASORATORY



PFC in Offset Well
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| PFC in Upper Devonian Wells |

Active Gas Sampling:
— Two UD wells sampled

— Every 2-5 days
— Two months post frac
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PFC in Upper Devonian Wells

— Continuous monitoring

e Condensate
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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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« PFC Tracer Monitoring:
— Injection Marcellus
Well

e All tracers detected

— Offset Marcellus Well
e Expected tracers

detected

— Upper Devonian Wells
 No tracers detected

— Marcellus well annulus
e Two tracers detected
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Contact Information

Richard W. Hammack
Office of Research and Development
National Energy Technology Laboratory
PO Box 10970
Pittsburgh, PA 15236
Phone: 412 386-6585
Mobile: 412 337-8655
Email: richard.hammack@netl.doe.gov
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