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fault and its implications for highwall stability

Benjamin Godfrey Hyde MSc



®Nelson
S A% ®#3lenheim
W ¥-Stockton
@»-‘” . o
o W’.’;% 3 4 v y.
A v e y : ,t"
Z LTS D R ey
< 7 ;? ¢ ’ S ®aikdura
; ®Greymouth
67 | -
/'/{. "" ’ »
g . " ? . %
? . Hokitika=" sNew.Zealand
4 : LRV
// \Waimangaroa i‘?‘? %
- ATATHY
. v F g " ®Rangiora
m,‘ 5
_ S——t T Faldown Denniston Christehurch
\ - ®Rolleston
<
® Ashbuirton
g >
Wi g {x
; § ot/ : o AL T } °
{ ¢ NEFEYT Y / , & Timaru
lﬁ 3 AE-
- y X ¥
N gobd T Y < X
A\ f 3 | !
oy ) 3 ®\vanakat § 0%
s e N 4
Lo/ger Buller Gorgex, .\ ®Glenorchy .
' ' \
6 : 18 § 3 @ ; ®Oamaru
Data SIO, NOAA, U.S. Navy, NGA, GEBCO PRV U i Mo, R A
Image © 2025 Airbus 7 PE &'+ °
Image © 2025 CNES / Airbus ; Alexandra
2N \
Fiordland National.Park % ®te Anat
P Ry
! ®Dunedin
! -~
f
Binton 20rC

®|nvercargill
-

BATHURST

RESOURCES LIMITED



o

Landslip
material

=

Colluvium -

Kaiata
mudstone

Weathered o
basement

o o o

Unweathered
basement

Fw ! o

Brunner coal
measures
sandstone

Stockton Geological stratigraphy

BATHURST

RESOURCES LIMITED



Structural system

Reactivated normal faults have uplifted the plateau.
The faults moved from an extensional system of
NNE-SSW trending faults 90-40Ma to a
compressional phase starting around 15Ma

This history has allowed for old and new shearing to
form along with the faults. Shearing in basement
likely formed due to differential movement
between the faults and shears in the Brunner and
Kaiata formations are due to the steeply dipping
normal faults not being well suited to
accommodate the current compressional
movement.

This has lead to stress in and around the major
reactivated faults to be expressed in unusual ways.
Due to the partial WNW-ESE component of the
compression faulting in this orientation has taken
advantage of the existing shearing in basement. image © 2025 Aibus

Image © 2025 CNES / Airbus
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Cypress north pit shown in Yellow
Cypress south pit shown in Pink
Mt William Fault in blue

McKays fault in purple
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* Inthe north pit the highwall
cuts through the upthrust
basement at the top of the
slope through the Mt
William fault into the highly
sheared Kaiata mudstone
and down into the coal
measures at the toe of the
slope.

* Economic constraints
resulted in a significant
portion of the wall being cut
through the fault affected
Kaiata rather than stepping
back and removing it.

* This then resulted in a failure
of the slope due to this fault
affected ground with limited
drilling not providing a full
picture of the ground prior
to excavation.

Initial problems in the North pit BATHURST
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After the initial
problem due to
shearing in the Kaiata
was designed out of
the highwall an
additional previously
unknown fault
caused an additional
failure.

This new failure is

the result of
additional rock mass
damage to the
basement behind the
Mt William fault in a
limited area.

Secondary problems in the North pit

New fault with
scarp visible in

cracks of new
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0.719

East West

* In the south pit the rock mass damage is to the east of the
Mt William fault across a much wider area.

0.579

* In the original design this would have cause highly sheared
basement to be outcrop through the upper slope and be
behind the majority of the slope with little weight/material
at the toe of the slope.

* This would have resulted in FoS well below 1 in high water
conditions indicating failure.

* This required stepping the pit to the west to avoid
disturbing the damaged rock mass thus leaving intact
material towards the toe preventing potential highwall
stability issues.

Implications for the originally proposed south pit © BATHURST
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East West

* The revised proposal for Cypress south
now leaves considerable coal behind to
prevent highwall instability.

* Small potential issues still remain due to
existing landslips which will be cut into.

* These landslips are the result of the
highly sheared and weakened basement
historically failing.

Implications for the currently proposed south pit "~ BATHURST
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_— Cypress North to the West of the Mt

William fault

* The Kaiata mudstone between the Mt
William and McKays faults has been
pervasively sheared

* This is due to stress transmission
between the Mt William and McKays
faults

Cypress North to the east of the Mt William

fault

e Basement granite below the surface
weathering halo and more than 20m
from the Mt William fault

e Some jointing and minor occasional
shears when not under the influence of a
fault.

Core photos either side of the Mt William in Cypress north
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Cypress South to the west of the Mt William

fault

* Kaiata mudstone to the west of the Mt
William fault unsheared and intact
within minor jointing.
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Cypress South to the east of the Mt William
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* The basement granites and hornfels
(altered Greenland group) to the east of
the Mt William fault, showing pervasive
shearing and mechanical damage over
400m from the fault.

Core photos either side of the Mt William fault in cypress south BATHURST



* The historic landslips
are far more
numerous and
pronounced in the
south than in the

north' head scarps of

These slips are likely ! &>
caused by the highly
weakened basement

towards the top of \’f?

the ridgeline

allowing larger

failures to propagate. o,

Implications looking south BATHURST
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As the Mt William fault kinks up to the east the McKays fault rejoins it.

This change in the faults corresponds to a change where the principal damage to the rock mass around the Mt William fault occurs.

In the north pit the shearing and mechanical fracturing has principally been to the west of the Mt William fault (bound by the
McKays fault).

In the southern pit the drilling has shown the damage has been pushed to the east of the Mt William fault into the upthrust
basement.

Damaged rock mass around the Mt William fault BATHURST
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This difference in rock mass damage has been caused by the change in the stress regime around the Mt William fault.
This is likely due to the compressional stress not being able to be easily accommodated on the reactivated normal fault
systems.

This has caused stress to propagate out from the fault with minor changes along the fault potentially acting as pivot
points.

Rock mass disturbance between North and South pits BATHURST
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;East West

e Cypress North initial failure with shallow e Cypress South original proposal with Deep
failure modelled seated potential failure

Summary of the affects on North and South pits highwalls BATHURST
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