
SPE-198331-MS

Assessment of Fault Zone Properties for CSG Development Areas

J. Underschultz, S. Mukherjee, A. Wolhuter, H. Xu, E. Banks, S. Noorduijn and J. McCallum



after Ward et al., 2001; Ogier-Halim, 2010
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Gloucester Basin Overview



Gloucester Basin Overview
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Gloucester Hydrogeology upper aquifer 
system?

From Parsons-Brinkerhoff (2013)

Note that the shallow aquifer flow system is 
driven by high topography on the eastern and 
western edges of the basin with an axial 
drainage to the north and south coincident with 
surface drainage
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Hydraulic Head Data per Layer

L1-L6 L8

Hydraulic head discontinuity

Vertical hydraulic head 
gradient @ WK12
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L1-6 Salinity Contour and

Hydraulic Head Reminder

?

Note the correlation 
between TDS anomalies 
and hydraulic head 
signature

No correlation here?
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Field Sampling Program

ÅSurface water sampling:
o T, pH, DO, radon 222, 4He, 14C, 3H, CH4 major 

ions and stable isotopes of water

ÅGroundwater sampling:
o Ne, Xe, Kr, Ar, 4He, radon 222, CH4, major ions 

and stable isotopes of water

ÅTime Domain Electromagnetic (TEM) surveys

ÅAtmospheric CH4 sampling

4He, CH4 and TEM proved to be most diagnostic
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Selected Field Sampling Results

Anomalies
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Field Site and Subsurface Results Overlain

Surface 
Anomalies:
ÅHe
ÅCH4

Sub-Surface 
Anomalies
ÅTDS
ÅHead


