Gloucester NSW, Australia

Assessment of Fault Zone Properties
for Groundwater Models
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What are the mechanisms by which
faults transmit fluids (or not)?

Up-fault flow where the fault is in dllatant conditions
usuaIIy asse - - -

J.R. Underschultz. (2016). Linking Capillary and Mechanical
Thi Seal Capacity Mechanisms. Petroleum Geoscience. 22 (3).
SR DOI: 10.1144/petge02016-032.

CloMBII8]l  Jim Underschultz and Julian Strand, (2016). Capillary seal of
fluids th capacity of faults under hydrodynamic conditions.
Geofluids Journal special edition on Fault Zone
Hydrogeology. Geofluids Journal, 16, 464-475.

Across f@ many other publications
assessec
cataclasis

Lastly can we assess sub-seismic strain?
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Up-Fault Leakage (hydraulic communication)

Potential ,

e Fault Zone Architecture

° |In-Situ Stress‘

“Portions of fault out of pIane W|th stress field
tend to show up-fault migration potential
often via focused flow paths
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East - West Cross Section
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Fracture Data Analysis — Waukivory 11
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Fracture Data Analysis — Waukivory 12
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Gloucester Basin Shmax Distribution Map
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Gloucester Basin Faults, Fractures & Stress

Distributions Map
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HydrauligiditasssSats

Hydraulic sinks next to
fault zones

oer Layer

Wells that show a
consistent vertical
hydraulic gradient

Regions of
hydraulic
discontinuity
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L1-6 salinity contour and hydraulic head
reminder

L1-L6 TDS

Multivariate cluster
analysis was not so
informative

Elevated salinity
anomalies at shallow
depth were most
instructive
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Conceptual Model: for certain dilatant fault
segments/damage zone
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Waukivory 12 on
Seismic Section
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Region of sealing faults

P ~

\ ////44,, / —‘ _,,. N ::‘. 1B

/,/,,,, \\ |
,,,._/ , w\!

P
Fu

e
e —

S—
“‘"
—
congress g

b _v.-, ,‘, i .m‘v
\ AW\ AR CO A
\ i \ . . .,—. _ :
. { el (1 g =i
551 , \ I\ .d : AR g 3
’/’ , , 1\ ) Y IR ) ./ 2
B8 \ . &
i .__ ;“. 0 ’: . ., !
\ ML ) 2
, WO W) .\\,,
5 1,/ ) ,,.s-'. \.;’s~ (| 1l _ g
BR ///v, L\ ',:.. , ! .-./, \J gll
./ffr —... -' ! 1 |
o ’ | :.
& \ W \ " v v. 1 ' B
/ //a.’, "\ ’ __. LU/(TA
R / \ /.. FITLL
&N _ ,/ \ \ .,. ,’ ..... .. ' L

AN
g
L AR LOMMATIE |

S NN
© - \ ;/1,
v
// —_—
2

| .’.
TN/ )] Al | i

T I X 1 [ | | | | [ [ T | [ | T [ |
o ° 3 o o o o ° o o © o o © ° o ° °
8 8 8 8 8 a8 =1 8 a 8 =1 8 8 8 8 a =1
o~ . = N - w S._ ~ © o o - [ ™ - u) w0
; \ 7 | / Y ? 7 8 = £ X 4 e

] ; ] 0 v ]

2
£
3
®




Region of leaking faults
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Takeaway messages

Changes in water chemistry are subtle

There is some indication that TDS can help characterise
the flow systems near faults e.g. previous slide.

Damage zone permeability appears to be key to up
fault fluid flow in a block of 1 mD permeability rock
volume

Needs more detailed zooms for fault zone architecture
at more key locations
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Thank you

j.underschultz@uqg.edu.au
Mobile: +61-421-127-975
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