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Executive Summary

Pattle Delamore Partners Ltd (PDP) was engaged by Bathurst Resources Limited
to undertake a geotechnical assessment of the A-Drive Borrow Pit and proposed
coal fines storage (CFS) stages 2 and 3, located at Stockton Mine, in support of
the Buller Plateaux Continuation Project (BPCP) Fast Track Application (FTA) .
The borrow pit, which has historically supplied granitic material primarily for
roading and minor amounts for rehabilitation, is proposed to be extended by
approximately 60 m to the north-northeast. Following excavation, the site is
intended to be repurposed for the storage of Coal Handling and Processing Plant
(CHPP) tailings.

The assessment incorporated a comprehensive review of historical
investigations, geological mapping, drilling and geophysical data, laboratory
testing, and site walkovers. Limit equilibrium slope stability analyses were
conducted using Rocscience Slide2 under both static and seismic conditions,
supported by kinematic assessments and sensitivity assessments.

Key findings include:

Geological Conditions: The borrow pit comprises overburden fill and BCM
sandstone overlying granitic basement rock of the Karamea Suite. UCS
and GSI data indicate increasing rock strength with depth.

Slope Stability: Highwalls are stable under static conditions across all
configurations. Under seismic loading, slopes generally meet design
acceptance criteria, though shallow failures (1-2 m deep) in fill material
may occur during 1-in-250 and 1-in-1000-year seismic events.

Kinematic Risk: Wedge failure is identified as the primary structural risk,
particularly on the southern highwall, driven by intersecting joint sets.

Sensitivity Analysis: Slope yield is expected at a peak ground acceleration
(PGA) of approximately 0.63 g. Displacement modelling indicates
negligible movement (<0.1 cm), suggesting acceptable performance
under extreme seismic conditions.

Residual Risks: Potential inundation from a nearby coal fines pond,
rockfall hazards from fill near highwall crests, and the need for updated
seismic hazard modelling were identified. Mitigation measures and
monitoring strategies are recommended.

No fatal flaws were identified that would preclude the proposed expansion of the
A-Drive Borrow Pit and the future proposed CFS Stage 2 and 3.

Continued structural mapping, targeted investigations, and proactive risk
management will be essential to support safe borrow pit development and future
use of the site as a coal fines storage facility.
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1.0 Introduction

1.1 Background

Pattle Delamore Partners (PDP) Limited was engaged by Bathurst Resources
Limited (BRL) to undertake a geotechnical assessment as part of the Buller
Plateaux Continuation Project (BPCP) - Fast Track Application (FTA) for the
proposed expansion of the A-Drive Borrow Pit (CFS Stage 1) and future proposed
Stages 2 and 3 coal fines storage facilities (CFS).

Since 2013, A-Drive Borrow Pit has supplied granitic basement materials for
roading and rehabilitation at the Stockton Mine. The borrow pit is currently

estimated to contain approximately [
I 1" proposed

expansion involves a 60 m pushback of the northern highwall, extending the
borrow pit towards the north-northeast (NNE).

Upon completion of excavation, the site is proposed to be repurposed for the
storage of Coal Handling and Processing Plant (CHPP) tailings, with an estimated

capacity of I

The proposed CFS stages 2 and 3 are conceptual and are estimated to have a

combined excavation volume of approximate!y ||| | | G

(MBCM) inferred to be dominated by granite resource. Itis understood that the
excavated pits will be repurposed for coal fines storage and will have a combined

storage capacity of approximatc) N I

The locations and extent of A-Drive Borrow Pit are shown in Figures Al to A5
(Appendix A) and the BRL supplied images in Figures 1 and 2.
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1.2  Scope of works

To support the geotechnical assessment of the A Drive Borrow Pit expansion and
proposed CFS stages 2 and 3, the following scope of work (SoW) has been
undertaken and is discussed in the following sections:

Site Walkover: A field inspection was conducted to assess the condition
of existing highwalls and bench cuts, and to map geological features in
relation to the surrounding terrain.

Data Review & Basis of Design (BOD) Development: Existing
geotechnical reports, drillhole data, geological models, and relevant
Stockton Mine datasets were reviewed to develop a ground model and
define geotechnical rock strength parameters for slope stability analysis.

Slope Stability Analysis: Stability of both existing and proposed highwalls
was assessed using Rocscience SLIDE2, considering static seismic loading
conditions and, worst credible groundwater.

Geotechnical Reporting: Findings were compiled into a comprehensive
report, including design recommendations, a gap analysis, a risk register,
and commentary on the suitability of the borrow pit for future CHPP
tailings storage.

2.0 Previous Reports and Supplied Data

A review of the reports and data provided by BTM has been completed to
support the development of a geotechnical model and the determination of
strength parameters for use in the slope stability assessment of the A-Drive
borrow pit highwalls. The geotechnical model will serve to characterize
subsurface conditions, inform design assumptions, and guide the evaluation of
potential failure mechanisms to ensure safe and effective borrow pit operations.

2.1 Previous Reports

The following reports were supplied by BTM:

Geotechnical Factual Report - Results of A-Drive Quarry investigation,
Stockton Mine. Stockton Alliance, (Phillips, A, December 2010).

Geotechnical Report — A-Drive Quarry Development, Stockton Mine.
Stockton Alliance, (Tesoro, Julius, September 2012).

Tulia, Kurtis (2020). Investigation on the Suitability of Granitic Rock
Aggregate for Mine Haul Roads, Stockton, New Zealand. Professional
master’s in engineering Geology Dissertations 2020, School of Earth &
Environment, University of Canterbury, New Zealand (Tulia, Kurtis. 2020).

TM#2 Seismic Hazard Assessment, Stockton Opencast Mine. URS Limited
(2007).
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2.2  Supplied Information
The following data and information were also supplied by BRL:
BRL rock test data Excel spreadsheet for A-Drive Borrow pit
Drillhole core photographs
A-Drive Borrow pit and CFS stages 2 and 3- Vulcan Files - Triangulations

The results of these reviews are discussed in Sections 4.0 to 7.0.

3.0 Geology

The geological units anticipated in the vicinity of the A-Drive Borrow Pit and CFS
stages 2 and 3 are based on published data from the 1:50,000 GNS Science
geological map Geology of the Buller Coalfield, as well as subsurface
investigations conducted by Phillips (2010) and Tulia (2020). The mapped
geology in the vicinity of the A-Drive Borrow Pit and proposed CFS stages 2 and 3
are indicated on Figure A2 (Appendix A). The GNS map indicates that the site is
underlain by the Brunner Coal measures (BCM). The BCM at the location of

A- Drive Borrow Pit has been mined out exposing the underlying basement rock,
inferred to be primarily comprised of Karamea Suite granites with lesser
entrained Greenland Group greywacke. The geological units expected to be
encountered in the vicinity of A-Drive Borrow Pit are discussed in more detail
below.

3.1  Brunner Coal Measures (BCM) — (Eocene)

The Brunner Coal Measures (BCM) typically comprise pebble conglomerates,
high-carbonaceous mudstones, coarse sandstones, and interbedded coal seams.
A distinct, thin conglomerate layer commonly marks the unconformity between
the BCM and the underlying basement lithologies. Within the mudstone units,
bedding plane shears are frequently observed, indicating zones of structural
weakness and deformation that may influence both slope stability and
groundwater movement.

3.2 Karamea Suite - (Devonian to Cretaceous)

The Karamea Suite granites show notable compositional variability. At the A-
Drive Borrow Pit, the basement is mapped as Berlins Quartz Porphyry (BQP),
characterized by large anhedral quartz phenocrysts, biotite, thin pegmatite veins,
and hornfels lenses—interpreted as entrained Greenland Group metasediments.
With increasing mafic content, BQP grades into granodiorite. The upper 8-25m
is typically weathered, with orthoclase feldspar altered to kaolinite, likely due to
hydrothermal processes.
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6.0 Regional Seismicity and Seismic Hazard at Stockton Mine

The Stockton Mine, located on the West Coast of New Zealand’s South Island, lies
within a tectonically active region shaped by the interaction of the Australian and
Pacific plates. This area is subject to frequent seismic activity, primarily driven
by major fault systems such as the Alpine Fault and its associated structures. As
a result, seismic hazard is a critical consideration for infrastructure and
geotechnical design at the mine.

Several seismic hazard assessments have been undertaken for Stockton Mine:

The URS (2007) study provided both probabilistic and deterministic
estimates of Peak Ground Acceleration (PGA) for a Class A (rock) site:

Probabilistic PGAs ranged from 0.24g (150-year return period) to 0.82g
(10,000-year event).

Magnitude-weighted values were slightly lower, reflecting reduced
damage potential from smaller earthquakes.

Deterministic PGAs, based on nearby faults such as Mt William and
Kongahu, reached up to 0.79g.

For design purposes, probabilistic PGAs were recommended for low to
medium hazard structures, while deterministic PGAs were advised for
high hazard structures to ensure seismic loads reflect fault proximity and
potential impact.

Earlier models by Stafford (2003) and Mould (2004) estimated: Operating
Basis Earthquake (OBE) PGA values between 0.24-0.32g and Maximum
Considered Earthquake (MCE) PGA values up to 0.97g, later factored
down to 0.21g (OBE) and 0.65g (MCE).

These assessments are now considered outdated following the release of
the updated National Seismic Hazard Model (NSHM) in October 2022.
Current seismic hazard estimates are based on updated guidance from
Ministry of Business, Innovation, and Employment (MBIE). New Zealand
Geotechnical Society. November 2021. Earthquake Geotechnical
Engineering Practice — Module 1: Overview of the Guidelines.

Globally, highwalls in seismically active regions typically experience only minor
failures (e.g., shallow slides or rock falls) during strong shaking, which results in
only minor disruption to mining operations.
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8.0 Site Walkover/Observations

8.1 General

A site visit was undertaken by PDP on 1 July 2025 to inspect the condition of the
existing borrow pit, site photos taken during inspection of A-Drive Borrow Pit are
presented in Appendix B.

8.2  Historical Aerial Imagery Review

To supplement the site walkover and understand the evolution of the existing
borrow pit a review of available satellite imagery available on Google Earth was
completed and are presented in Appendix C. The following observations were
made from the satellite imagery:

Excavation of the A-Drive Borrow Pit began Circa 2011.

An inferred coal fines storage pond is located due north of the current A-
Drive Pit and is in the proximity of the proposed northern highwall
extension. Discussions with BRL indicate coal fines storage pond is still
located in this location. Based on previous site experience with coal fines
ponds, the base of the pond is not expected to extend beyond the BCM
coal floor. As the base of the BCM is visible within the first bench of the
highwall cut it is our opinion, there is a potential risk of breaking into the
coal fines pond during push back of the northern highwall. Caution is
advised when extending the northern highwall to mitigate this risk. Itis
anticipated that the coal fines pond will be excavated as part of the CFS
Stage 2 earthworks.

Significant extraction of aggregate from A-Drive Borrow Pit was halted
circa 2019 based on the formation of pit lake.

May 2024: Satellite Imagery of A-Drive Borrow Pit shows a fully flooded
borrow pit.

8.3  Existing Pit Condition

The A-Drive highwalls were observed to generally consist of a veneer of
overburden fill, likely comprising BCM sandstone overlying in situ Buller Coal
Measures (BCM) sandstone and granitic basement rock of the Karamea Suite.
The geological units observed in the A-Drive borrow pit and highwalls are
generally equivalent with the geological descriptions discussed in Section 3.0.

The southern, western, and eastern highwalls were observed to be in good
condition, with no large-scale (overall slope) failures. The highwall faces are
moderately to highly jointed, with evidence of previous bench-scale wedge block
failures. The western and northern highwalls exhibit a higher degree of
weathering than the southern and eastern walls, which is inferred to result from
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their aspect, being more exposed to prevailing weather, and surface water runoff
across these slopes. Extensive coal extraction has been undertaken in areas to
the north and west of the A-Drive Pit. Site photos of the key features in the A-
Drive Borrow Pit are presented in Appendix B. As discussed, earlier CFS Stages

2 and 3 are still conceptional and no pits exist currently.

8.4 Surface Water and Groundwater

During the site walkover, surface water runoff was observed entering the existing
A-Drive pit, particularly at the northern and western corners of the borrow pit.
The inflow was observed to enter the pit along the surface inferred as the BCM
coal floor and the base of the overlying fill material. This was observed following
several days of heavy rainfall at the site and is considered to represent the worst
credible groundwater conditions at the site. No seeps or indications of seepage
(e.g. algal growth) was observed on any of the highwalls.

The runoff is currently being redirected toward the lowest point of the A-Drive
pit, resulting in the formation of the A-Drive Pit Lake. Based on recent survey
data, the water level in the pit lake was estimated to be approximately 850 mRL.
This estimate was consistent with observations made during the site walkover.

The lake level is not considered to represent the actual groundwater level at the
site. However, anecdotal evidence indicates that lake water may be naturally
draining from the pit through rock fractures, with preferential flow likely
occurring toward the eastern end of the pit.

9.0 Rock Mass Parameters

The rock mass strength parameters used in the slope stability analysis were
derived using a combination of methods: the Geological Strength Index (GSl)
approach (Hoek and Marinos, 2000), laboratory-determined Unconfined
Compressive Strength (UCS) values, and estimates of blast-induced disturbance
(D factor) following guidelines from Hoek (2012). The following sections outline
each of these components and explain how they were integrated to approximate
the rock mass properties of the granitic basement at the A-Drive Borrow Pit. It
should be noted that the rock mass parameters derived for the A-Drive Borrow
Pit analysis have been adopted at this conceptual stage to represent the
highwalls for the CFS Stage 2 and 3 Pits.

9.1 Geological Strength Index (GSI)

GSl is a practical system for estimating rock mass strength based on its structure
and surface condition. Developed by Hoek and Marinos (2000), it combines
observations of blockiness and joint quality to support design calculations,
especially when used with the Hoek-Brown failure criterion in slope, tunnel, and
foundation analysis.
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GSlis influenced by two main factors:

Structure of the rock mass — This refers to the degree of fracturing,
blockiness, and interlocking of the rock. Intact, massive rock masses
have higher GSI values, while heavily fractured or blocky masses have
lower values.

Condition of discontinuity surfaces — This includes the roughness,
weathering, and infilling of joints or fractures. Clean, rough, and
unweathered surfaces contribute to higher GSI values, whereas smooth,
weathered, or infilled joints reduce the GSI.

Together, these factors are assessed visually or through field mapping to assign a
GSl value, which is then used to estimate rock mass strength and deformation
properties in engineering design.

AGSI assessment has been carried out to estimate the rock mass strength of the
granitic basement. This assessment was informed by site observations of the
current highwall conditions and core photographs from the Phillips (2010)
investigation presented in Appendix E. The results, along with a comparison to
the original Phillips (2010) assessment, are presented in Figure 5.
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9.3 Estimated Blast Damage Zone

According to Hoek (2012), blast damage zone estimation involves applying a
disturbance factor (D) to account for the reduction in rock mass quality due to
blasting. The factor ranges from 0 (undisturbed) to 1 (heavily disturbed) and is
used to adjust the Geological Strength Index (GSI) and rock mass parameters in
the Hoek-Brown failure criterion. The depth of the blast damage zone is typically
estimated empirically, considering factors like bench height, explosive energy,
and confinement, and is critical for accurate slope stability analysis in blasted
rock environments.

9.4 Rock Strength Criterion

A rock strength criterion for the A-Drive Borrow Pit rock mass has been
determined using parameters previously applied at Stockton Mine for BCM
sandstone and fill materials generally comprising BCM sandstone and mudstone
overburden, as supplied by BTM. The strength criterion for the granitic
basement has been developed using unconfined compressive strength (UCS) data
(Section 7.1) and the Geological Strength Index (GSI) (Section 9.1).

For the rock mass, the Generalised Hoek-Brown failure criterion is considered
suitable for slope stability analysis, particularly for highwall design and
stormwater sump excavations. In contrast, Mohr-Coulomb drained strength
parameters are deemed more appropriate for fill materials.

The selected strength criteria and associated parameters for each geotechnical
unit are presented in Table 11.
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10.0 Slope Stability Analysis

10.1 Introduction

The following section presents the results of the slope stability analysis
conducted using Rocscience Slide2 (Version 9.038). Deterministic analyses were
performed using the Morgenstern-Price and Spencer methods to evaluate the
global minimum Factor of Safety (FoS) for the overall slope, individual benches,
and multiple bench configurations for each cross-section profile. The
approximate locations of the cross sections are present on Figure A4 and A5 in
Appendix A. These analyses were carried out under both static and seismic
conditions to assess highwall performance. The groundwater condition used in
the model is representative of the worst credible groundwater scenario as
discussed in Section 8.4.

10.2 Cross Sections

A geological model of the A-Drive Borrow Pit was developed using the VULCAN
triangulation. The triangulation surfaces included the existing topography, coal
floor and top of basement. Six cross-sections were cut, one through each
highwall (north, east south, west) of the A-Drive Borrow Pit and a representative
cross section through the largest highwall of CFS stages 2 and 3. The sections are
to be used to assess the slope stability of each of the pits.

Due to a lack of borehole data in the vicinity of CFS stages 2 and 3 the BT Mining
supplied geological triangulations have been used to infer the thickness of the
underlying stratigraphy at the locations of CFS Stages 2 and 3. It is expected
geology at the highwall locations of CFS Stages 2 and 3 will be confirmed in
future drilling rounds. An example of the cross section is shown in Figure 6. The
results of the slope stability analyses are discussed in Section 11.0.
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12.0 Sensitivity Analysis

This sensitivity analysis evaluates the stability of the overall highwall pit slope
under varying seismic loading conditions. It aims to identify the peak ground
acceleration (PGA) threshold at which slope failure may initiate, providing
essential input for seismic design and risk mitigation.

Sensitivity analysis of the shallow failures in the fill material placed at the top of
the highwalls are also likely to occur under seismic loadings exceeding a peak
ground acceleration (PGA) of 0.34g (Figure 7), reprofiling or removing the fill
slope back from the highwall crests will reduce the risk of rock fall during smaller
seismic event.

Sensitivity analysis of seismic coefficient for the overall slope of the CFS Stage 3
highwall was undertaken. The results indicate of the analysis indicate a yield
threshold of the slope is likely to occur at peak ground accelerations (PGA)
exceeding 0.63g. The sensitivity analysis graph is presented in Figure 8.

Figure 7: Estimated yield peak ground acceleration for failures in fill materials -
Factor of Safety 1.0, Horizontal Seismic Coefficient 0.34g.
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13.0 Geotechnical Summary / Residual Risks

During this geotechnical assessment, only small surficial failures of the A-Drive
Borrow Pit or CFS stages 2 and 3 highwalls were indicated with no bench or
global slope failures being indicated. Any surficial failures are expected to be
contained within the proposed bench configurations and should not be
problematic during expansion and or operation of the A-Drive borrow pit and CFS
stages 2 and 3.

Even though only minor slope failures were indicated during this assessment
several geotechnical data gaps were noted, these gaps are summarised in Table
16 along with recommended mitigation measures. These should be addressed in
the next stages of design to support more detailed analysis and informed
decision-making.
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14.0 Conclusions

This geotechnical assessment has confirmed that the proposed expansion of the
A-Drive Borrow Pit and CFS stages 2 and 3 as part of the Bathurst Resources
Limited’s, Buller Plateaux Continuation Project (BPCP) Fast Track Approval (FTA)
application is feasible from a slope stability and structural integrity perspective.
The highwall slopes are stable under static conditions, and generally perform
acceptably under seismic loading, with minor shallow failures anticipated in fill
materials during higher return period events. Subsequent design stages will
enable implementation of measures to address potential risks related to seismic
hazard modelling, coal fines pond proximity, and highwall monitoring. Continued
structural mapping, targeted investigations, and proactive risk mitigation will be
essential to support safe borrow pit development and potential future use of the
site as a coal fines storage facility.
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