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Glossary

ANC Acid Neutralising Capacity

AMD Acid and Metalliferous Drainage

CAF Cement Aggregate Fill

HFO Hydrous Ferric Oxide

MOP4  Martha Open Pit Phase 4

MPA Maximum Potential Acidity

MUG Martha Underground Mine including the Rex Vein
NAF Non-Acid Forming

NAPP  Net Acid Producing Potential

NPR Net Potential Ratio

NRS Northern Rock Stack

PAF Potentially Acid Forming

PPS Polishing Pond Stockpile

ROM Run of Mine

RTSA  Rock and Tailings Storage Area

SPLP  Synthetic Precipitation Leaching Procedure
TSF Tailings Storage Facility

UCL Upper Confidence Limit
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Executive Summary

The proposed Gladstone Open Pit (GOP) and Wharekirauponga Underground Mine (WUG), together
with the construction of a new tailings storage facility (TSF3), a Northern Rock Stack (NRS) and a
temporary rock stack at Willows Road (WRS), will extend the current Waihi life of mine plan (LoMP) by
around a decade, ceasing production in 2042. The WNP will include the recovery and processing of
approximately 13,200,000 tonnes of ore and approximately 30,900,000 tonnes of rock.

For GOP, the geology and mineralogy of the project area, as with the greater Waihi epithermal vein
system, is expected to be generally consistent with that encountered in the existing Martha, Favona,
Trio, and Correnso mines, with the exception of the greater influence of the breccias which overlie the
andesite rock in the GOP.

Geology and mineralogy at WUG varies from other ore bodies in that areas of mineralisation are hosted
within rhyolitic materials.

Characterisation of the likely geochemical effects as a result of rock utilisation in temporary stockpiles
and permanent repositories, has been undertaken by both static and kinetic testing, as well as
geochemical modelling. An extensive analytical programme of multi-element testing and acid base
accounting testing has been undertaken on rock associated with the project components in order to
understand the contaminants that may leach from the material with the potential to adversely influence
water quality, and to explore whether this differs from those from current site operations. In addition,
laboratory kinetic testing and field columns have been utilised to assess the rate of potential
acidification and contaminant release, and to assess the effectiveness of appropriate control measures
and management practices to limit the effect of rock placement to the receiving environment.

The static field tests confirmed that in general, Andesite and Breccia material from GOP is elevated in
mercury, antimony, and arsenic relative to the historical Waihi dataset and mean concentrations in the
earth’s crust. Other trace elements were either present in similar or lower concentrations when
compared to the existing datasets. In terms of acid generating potential, the rock from GOP was found
to have a lower neutralising capacity compared to the existing dataset.

The static field tests confirmed that in general, rhyolite material from the WUG mine is elevated in
arsenic but is comparable in terms of acid generating capacity.

Kinetic laboratory and column field tests of potentially acid forming (PAF) rock material from GOP area
exhibited depressed pH and associated elevated sulphate and trace element concentrations.
‘Treatment’ of these PAF rock columns included saturation, limestone blending, and compaction. These
treatment strategies were shown to be effective for controlling the leachable trace element mass when
compared to the ‘non-treated’ columns. The degree of effectiveness was related to the timing of the
treatment (pre or post column inception), the introduced lag period, and the stage of the acid rock
drainage allowed to develop.

The overall rock management strategy is based on temporary storage of material in the existing Rock
and Tailings Storage Area (RTSA) and WRS combined with permanent PAF rock disposal to the GOP
area, NRS, and the embankment of TSF3, and as backfill in underground mines. The specific
recommended mitigation outlined depends on the rock’s source and ultimate end state and is discussed
in five broad categories:

e  Temporary storage of rock sourced from WUG in the proposed WRS prior to placement
underground as backfill;

e Disposal of rock to GOP with placement and compaction;
e Disposal of rock to both the NRS and TSF3; and,
e Placement of rock as backfill as part of MUG and WUG mine operations.

PAF rock from WUG placed into the temporary rock stack should be amended with limestone to ensure
the introduction of a 30 week lag period. This will ensure that PAF rock is neutralised until the material
is placed permanently outside of the zone of oxidation.
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Permanent disposal of PAF material sourced from GOP will be undertaken in a manner that will limit the
rate of oxygen ingress and potential for acid generation until saturation and/or subsequently placed
material (on top) will cover the placed material at a depth below the zone of oxidation. For exposure
periods exceeding the material’'s natural lag, the addition of limestone will be required to extend this lag
period.

The general mitigation measure for the placement of PAF rock within GOP is that material will be
compacted in lifts and over time be below the depth of oxidation. This will provide appropriate control
until the permanent groundwater table is re-established to provide secure long term control. For
material above the recharged groundwater level, compaction and cover will provide long term control.
Limestone amendment for both end-tipped and placed and compacted material will be dependent on
the required lag period.

The amendment rates outlined are considered conservative and within the current operating limits of
the site. Monitoring of the rock material will enable refinement to those calculated and outlined rates
and will be part of ongoing operations.

Geochemical modelling of the Gladstone Sump water quality, NRS and TSF3 embankment seepage
water quality, and Gladstone Pit pore water quality has been undertaken in the geochemical modelling
software PHREEQC version 3.4. The Minteq.v4 database was utilised in order to equilibrate the
predicted chemistry based on the oversaturation and secondary co-precipitation of various trace
elements. The results inform the potential impact of the planned operations on the wider environment
and consequently the short and long term treatment requirements so that adverse effects are avoided.

The assessments undertaken are considered conservative based on a number of factors. These
include (but are not necessarily limited to); selection of rock material for kinetic / column tests focussed
on non-weathered, high pyritic material; scaling factors to the laboratory / field tests to full scale
operations have not been applied; and use of Mean and 95% upper confidence level (UCL) data to
calculate applicable limestone dosing rates.

Geochemical testing on GOP ore was found to exhibit similar geochemical characteristics to that of the
existing material from MUG with the exception of mercury, which was found to be elevated. The
analytical results of the Leach Tests and Synthetic Precipitation Leaching Procedure (SPLP) analysis of
the GOP ore material combined with the geochemical modelling undertaken suggest that arsenic,
calcium, cadmium, cobalt, chromium, copper, iron, mercury, magnesium, nickel and lead concentrations
in porewater will be reduced via adsorption to hydrous ferric oxides, while potassium, sodium and
sulphate will remain more mobile. The resultant predicted leachate water quality will be similar in nature
to the porewater within the existing TSF facilities, with potentially less mixing with groundwater due to
the presence of a geomembrane in the basal structure. As with the existing TSFs, seepage will be
collected and treated.

In summary, the mitigation and management practices put forward are considered suitable based on
the extensive and targeted datasets collected and on more than thirty years of successful application of
these practices at Waihi. The assumptions applied during the calculation of amendment requirements
and the predictive geochemical modelling undertaken ensure that the assessment is considered
conservative and within the current (or planned) operating limits of the site. Monitoring of the rock
material will enable refinement to lime amendment rates calculated, outlined, and presented in this
report, and will be part of ongoing operations.
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1.0

Waihi North Project Geochemical Assessment — Geochemistry of Tailings and
Overburden, Treatment and Mitigation

Introduction

Waihi North Project (WNP) is a multifaceted development proposed by Oceana Gold (New Zealand)
Limited (OGNZL) that has the potential to extend the current life of mine to about 2042 by adding in
excess of 1.7 million ounces of gold production to its Waihi operations. The project consists of six key
and linked components:

The new Gladstone Open Pit (GOP);
The new Wharekirauponga Underground Mine (WUG);
A new tailings storage facility (TSF3) with a crest height of 155 m RL;

A new rock storage facility (Northern Rock Stack or NRS) as well as a temporary rock stack at
Willows Road for the WUG referred to as the Willows Rock Stack (WRS);

Increasing the throughput capacity of the existing Processing Plant by 1 million tonnes per annum
(MTPA) to 2.25 MTPA; and

Upgrading of the existing Water Treatment Plant (WTP) and reconsenting of the existing treated
water discharge to the Ohinemuri River.

In addition, the project will run concurrently with the already consented Project Martha.

OGNZL has engaged AECOM New Zealand Limited (AECOM) to carry out a geochemical study of the
ore, tailings, and rock expected to be recovered from the proposed mine areas, and to assess the
potential influence these materials may have on the environment.

The purpose of this study is to determine the following, through statistical and geochemical assessment
and predictive modelling, in order to support the consenting process:

Whether rock and ore to be recovered as part of the proposed mining operations will be statistically
different in elemental composition from that recovered from the current Waihi operations.

Whether trace elements are present in rock and ore that may constitute contaminants requiring
particular management to ensure they do not give rise to any environmental concern.

The likely geochemical composition of tailings produced from the ore that will be deposited in
tailings storage facilities and the associated effect on decant and seepage water quality.

The potential for sulphide oxidation and acidification of the rock during stockpiling and the
corresponding mass of leachable contaminants released to porewater on mine backfilling and
flooding.

Effectiveness of various treatment requirements to mitigate potential acid generating conditions.
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1.1 Background

The Waihi North Mine project elements are presented on Figure 1 and discussed in the following
subsections.

along Paper Road
Corridor

/ Dual Tunnels
Corridor

Paper Road
Willows Rd
wurface
Facilities Area

Services

\
Tunnel to Plant : / Trench
Corridor \'\

Northern Rock
Stack

Figure 1 Waihi North Project Elements
111 The Gladstone Pit

Mining of GOP is expected to occur over a six year period, in order to extract an estimated 2.6 Mt of ore
and 21.3 Mt of rock. Rock material will be stored at the stockpile areas adjacent to the existing TSFs,
then at the NRS, before being used for the construction of the TSF3 embankment. A portion
(approximately 5.0 Mt) of the rock will be utilised as pit backfill material, before the GOP void is
converted to a TSF.

1.1.2 Wharekirauponga Underground Mine

The WUG is a new underground mine approximately 10 km north of Waihi town. The development of
the mine will require the construction of supporting surface infrastructure and a tunnelling system. The
two tunnel access portals will be at Willows Road farm to serve as the initial access portal, with an
access portal near the Processing Plant developed later to transport ore out of the mine and backfilling
material into the mine once the WRS is exhausted. For this assessment the WUG Access Tunnel and
WUG Mine are being treated as distinct entities as follows:

e WUG Access Tunnel and dual tunnels — From Willows Road Farm to the Wharekirauponga
Orebody

e WUG Mine — T-Stream and East-Graben-Vein (EG-Vein) orebodies

Revision 13 — 19-Feb-2025
Prepared for — Oceana Gold (New Zealand) Limited — Co No.: 2274246



AECOM Oceana Gold Waihi North Project 5
Waihi North Project Geochemical Assessment — Geochemistry of Tailings and
Overburden, Treatment and Mitigation

Rock produced by mining will be stored at the rock storage stacks, WRS and NRS, before being used
as backfill for the mined stopes during mining. Rock produced from the tunnel between the access
portals will be stored at the process plant or NRS and Willows Farm.

113 Tailings and Rock Storage Facilities
1131 Tailings Facilities

Tailings Storage Facility 1A (TSF1A) with a crest at RL182 and Tailings Storage Facility 2 (TSF2) with a
crest at RL159.5 have insufficient capacity to store the tailings volume from processing ore from both
Project Martha and WNP. The additional capacity required will be provided via the establishment of
TSF3 and GOP TSF. The additional tailings storage capacity (TSF3 and GOP TSF) will also provide
some capacity to allow storage of additional tailings as a result of any further ore sources being brought
into production in addition to Project Martha and WNP. TSF3 will be constructed in advance of GOP
TSF.

TSF 3

A new TSF is proposed to be constructed immediately east of TSF1A. The proposed crest height for the
embankment is RL155, providing a total tailings storage volume of approximately 7,200,000 m3. A 1.5
mm thick high-density polyethylene (HDPE) geomembrane is assumed to be necessary to contain any
initial tailings seepage within the tailings impoundment and up to the initial starter embankment height.
Above the starter embankment, a low permeability layer of compacted clay is proposed.

GOP TSF

A TSF is proposed to be constructed in the pit void of GOP. The pit will be backfilled with rock
(approximately 5.0 Mt) mixed with limestone to form a base layer for converting it into a TSF. A
geomembrane will cover the base layer prior to the tailings being deposited, considered necessary to
contain any initial tailings seepage within the tailings impoundment.

1.1.3.2 Rock Storage Facility

As described above, rock will be used to partially backfill the Gladstone Pit and to backfill voids at the
underground mines. Additionally, rock will be used to construct the new TSF3. In addition to these
requirements, a rock surplus is expected. An additional temporary and permanent rock repository
(NRS) is proposed..

The proposed location of the NRS is an elevated site located immediately north of the current TSF2.
Design of the NRS will be similar to the existing TSFs to limit acid and metalliferous drainage (AMD)
and the entry of leachate into surface and groundwater. Design features will include:

e Low permeability soil containment system beneath the NRS;

Seepage drains installed in the subsurface;

e Leachate collection drains above the low permeability layer; and,

Capping of the NRS to minimise oxidation and infiltration.

1.2 Report Structure
This report is structured in the following manner:

e  Section 2: Geology and Mineralogy — describes the geological setting of the greater Waihi
epithermal area and the corresponding mineralogy associated with hydrothermal alteration and ore
deposits in the area.

e  Section 3: Geochemical Assessment — describes the analysis and assessment of ore and rock
undertaken to characterise the geochemistry of these materials.

e  Section 4: Rock — describes the geochemistry of rock (non-ore material) and to what extent it
differs from rock recovered from the existing Correnso, Martha, Favona, Trio and MUG mines and
the consented MOP4 mine.
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e  Section 5: Gladstone Sump Quality — provides estimated sump water quality during the
development stage of GOP prior to backfilling.

e  Section 6: Rock Management — describes the proposed management of rock for the proposed
developments, including stockpiling and the associated oxidation and release of contaminants from
rock stockpiles.

e  Section 7: Mine Tailings and Tailings Management — describes management of mine tailings, the
assessment of tailings and tailings pore water composition and impacts to the decant and seepage
from the tailings storage facility associated with the placement of ore from the proposed mining
development into the existing tailings storage facilities and the proposed new storage facility.

e  Section 8: Conclusion — outlines the geochemical assessment conclusions with regard to
composition of rock and ore and potential effects to groundwater quality and the tailings storage
facility discharges (seepage and decant water).
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2.0 Geology and Mineralogy

2.1 Local Geology

The mineralised rock types at Waihi, to be encountered in Martha, Gladstone and Wharekirauponga,
have been divided into the following main groups:

e Andesite Host Rock, which primarily consists of fine to medium porphyritic andesite flows with
varying degrees of clay alteration and silicification. Also included within this category are volcanic
ash and tephra deposits stratified within the main body of the andesite host rock. This host rock is
prevalent throughout the wider area. Characteristic alteration assemblages include quartz, albite,
adularia, calcite, pyrite, illite, chlorite, interlayered illite-smectite, and chlorite-smectite clays
extending over tens of metres laterally from major veins. There is also an association of quartz,
interlayered chlorite-smectite (corrensite) and chlorite, producing a distinctive pale green
colouration. The system is locally oxidised to depths in excess of 350 m below ground level along
fractures.

e Quartz Andesite, which is the dominant host lithology for the Martha Vein system and in the Union
Hill epithermal vein system which includes the Trio, Amaranth, and Union veins. This lithology is
described as a quartz-feldspar phyric andesite lava.

e Hydrothermal Vent Breccia, which is found at shallow levels (above 1000 m RL, mine datum) as
NNE - SSW elongated funnel-shaped vents comprising variously clay to quartz altered breccias
with variably milled clasts of all pre / syn-mineral lithologies, including vein quartz. These have
formed through phreatic eruptions in shallow levels of an active hydrothermal system and vent to
the surface forming tuff rings of the vent ejecta.

e Rhyolite Host Rock, the WUG ore body is situated in rhyolitic deposits that are predominantly
volcanoclastic breccias with some massive lava. The rhyolite is typically intensely silicified with
secondary remineralisation of quartz. This hydrothermal alteration and deposition of heavy metals
and associated mineralisation is associated with multiple faults in the area.

Ignimbrite, dacite, volcanic ash, and alluvial sediments overlie the andesite. These rocks were formed
subsequent to the epithermal activity that resulted in mineralisation phase and previous analyses have
confirmed that these rocks are Non-Acid Forming (NAF). Further drill core logs show no hydrothermal
alteration or visible sulphides within these lithologies. These NAF materials are collectively referred to
as post mineralisation.

The various mining areas of WNP form part of the greater Waihi epithermal vein system. The Waihi vein
system, including Martha Hill, Union Hill, Favona, and Correnso, has been interpreted as being located
within a series of sub-regional scale NE-trending grabens. The quartz andesite unit attains thicknesses
in excess of 400 m in the Union Hill — Waihi East area with only minor variation in texture or modal
composition. The quartz andesite is overlain by a fine-grained tuff, which forms a distinctive marker
horizon and is overlain in turn by a series of feldspar-phyric andesite flows and volcaniclastics.

The geology and mineralogy of the Gladstone area, as with the greater Waihi epithermal vein system, is
expected to be generally consistent with that encountered in the existing Martha, Favona, Trio, and
Correnso mines with the exception of the greater influence of the breccias which overlie the andesite
rock in the Gladstone Pit.

The lower mafic content of the rhyolitic host material around the Wharekirauponga ore body will
influence the rock mineralisation to a limited degree. These rhyolites are intruded through and
underlain by andesitic material. The Golden Cross mine is close to the Wharekirauponga ore body
however data from this site is not considered in this assessment due to differences in the host rock
(rhyolite versus andesite) and the alteration associated with these two ore bodies.
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3.0 Geochemical Assessment

3.1 Introduction

The geochemical assessment of ore, tailings and rock produced from the proposed mining components
was carried out using statistical comparison of analytical results for Martha, Favona, Trio, WUG,
Gladstone and Correnso rock samples, acid-base accounting, and predictive modelling of impacts to
water quality.

Existing geochemical data has been sourced from various technical reports that is summarised as
follows:

e Appendix A for Martha, Favona, Trio, and Correnso operations, as well as the consented Project
Martha (comprising MOP4 and MUG)

e  Appendix B for Wharekirauponga

3.11 Characterisation Philosophy
The following steps were undertaken to characterise ore and rock trace element composition:

e Initial screening of ore and rock for a broad range of major and trace elements and potential
contaminants of environmental concern.

e Additional elements where they had previously been present in elevated concentrations in rock and
ore from the Waihi operations, where consent conditions stipulated discharge concentrations, and /
or where they had previously been depressed in rock and ore from current and previous
operations.

The specific intention of this comparison was the identification of potential contaminants of interest
which may require rock management practices that differ from those currently undertaken by OGNZL.

The geochemical composition of ore has been used to determine the likely composition of the mine
tailings that would be produced from ore processing. To achieve this, mine tailings produced from
Martha mine ore were used as the basis for assessment, with compositional differences between
Martha, Gladstone and Wharekirauponga ore assumed to result in proportional differences in tailings
composition. A similar approach is used to predict likely effects to decant and seepage quality from the
storage facilities as a result of the deposition of mine tailings from the planned operations in the current
and future storage facilities.

3.2 Geochemical Testing

The following analytical testing methods are used to characterise ore and rock samples from selected
boreholes distributed across the proposed mining areas:

e Multi-element analysis - whole rock testing for a range of trace and major elements to allow
characterisation of the rock for potential contaminants that may leach and adversely influence
water quality.

e  Static testing — whole rock testing for parameters indicative of the potential for acid generation.

e Kinetic testing — accelerated weathering of select crushed rock samples to assess the rate of
potential acidification and contaminant release.

e Column testing — on-site weathering of selected crushed rock samples exposed to atmospheric
conditions and to assess management practices.

The testing methodologies and analytical results are detailed in Appendix A and Appendix B.
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4.0 Rock

4.1 Introduction

A combination of rock composition analysis, assumptions around rock management, and acid-base
accounting is used to determine the likely geochemical effects of rock stockpiling. The degree of
sulphide oxidation and corresponding leaching of trace element contaminants is a function of not only
rock composition but also the proposed stockpile size, construction and rock placement, duration of
stockpiling, and trace element ratio to sulphur content.

The mass of soluble trace elements generated as a result of sulphide oxidation is used to predict likely
effects to groundwater on flooding of the mine at closure.

Samples of rock from borehole core were selected to be spatially representative of the rock produced
with mining of the respective ore bodies.

4.2 Rock Composition

Summarised results from the whole rock geochemistry testing for Acid Generating Potential, Major
Elements and Trace Elements are presented as follows:
e Table 1 (proposed Gladstone),

e Table 2 (Martha Mine),

e Table 3 (Historical Rock samples from Trio, Favona, Martha and Correnso)

Appendix A outlines the statistical analysis of rock geochemistry datasets for the proposed Gladstone
Pit. Appendix A also includes the rock geochemistry results as follows:

e Appendix A, Table 31 (proposed Gladstone),
e Appendix A, Table 32 (Martha Pit),

e Appendix A, Table 33 (Historical Rock samples from Trio, Favona, Martha and Correnso)

Appendix B outlines the statistical analysis of rock geochemistry datasets for the proposed
Wharekirauponga Mine.

421 Distribution of Trace elements in the Rock Material

Figure 2 to Figure 5 show the relative distribution of trace elements in rock that have been identified as
elevated based on the analysis in Appendix A and Appendix B and summarised in Table 1. These
tables define representative trace element concentration based on lithology and do not segregate
materials based on whether they are PAF or NAF which is defined as discussed in Section 4.2 and
Appendix A.

Gladstone Pit

When compared to historical rock trace element data, the proposed GOP rock is generally depressed in
trace element concentrations with the exception of antimony, arsenic, cadmium, and mercury, which are
elevated. The Geochemical Abundance Index (GARD) indicates that cadmium has a GAIl of 1 and as
such does not warrant further examination as it is not significantly elevated. Although antimony, arsenic,
cadmium, and mercury are elevated, geochemical controls such as co-precipitation and complexion,
along with the current on-site treatment facilities will control the trace element concentrations from the
mine area to within the current operating limits for treated water. It is predicted that elevated trace
element concentrations in mine waters arising from elevated concentrations within the rock material
(with respect to historical mining areas) will not impact the site’s ability to meet the existing discharge
consent conditions.

Of note is mercury, which has largely been recorded below the laboratory method detection limit in site
mine waters and shows an order of magnitude increase in total concentration within the Gladstone rock.
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As such, mercury leaching potential is further assessed through kinetic leaching tests to determine the
likely resultant levels that will be present in the proposed mine waters.

Elevated trace element concentrations (antimony, arsenic and mercury) in the rock (and ore body)
relative to historical mined areas need to be assessed for potential implications for consent compliance
at the point of discharge (both to water and to air).

An assessment of the distribution of trace elements within the rock shows that mercury is elevated in
the highly clay altered Andesitic material located near the surface and associated with the Breccia
material.

Relatively low concentrations of other trace elements are noted in areas of elevated mercury. There is
also no direct correlation between mercury with sulphur (the highest mean mercury concentrations are
found in the hydrothermal breccia samples which tend to coincide with the lowest mean sulphur
concentrations). Both these factors may be due to the high volatility of elemental mercury and the
capability of more soluble mercury forms being more distal to the ore body, especially through post-
mineralisation cover. This can result in the secondary mercury halo around the deposits varying
significantly in size (Browne, 2008).

Further assessment of mercury is therefore necessary as sulphide content and management of
sulphide alteration will not necessarily limit mercury release in the same way that it will control other
elevated trace elements (arsenic and antimony).

Wharekirauponga Underground (WUG)

As noted in Appendix B (Section 4.2.3) arsenic, iron, selenium and antimony are elevated relative to
mean concentrations within the earth’s crust. Iron, selenium and antimony concentrations in WUG rock
are comparable to concentrations observed in the existing mine operation at Martha.

Arsenic in T Stream and EG ore bodies is elevated with respect to historical Martha rock, but
comparable to the concentrations in the Gladstone rock.

Rock from the Wharekirauponga underground mine will be managed within the Willows Rock Stack
(WRS) and will primarily be used as backfill within the mine. The only WUG rock being disposed of in
the NRS will be from the transport tunnel from the plant and this material will be more similar to the
Martha rock.
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Table 1 Summary of Geochemical Results for Proposed Gladstone Open Pit and Wharekirauponga Underground Mine Rock

Oceana Gold Waihi North Project
Waihi North Project Geochemical Assessment — Geochemistry of Tailings and Overburden, Treatment and Mitigation

Gladstones Pit Wharekirauponga Mine
Geochemical Abundance Index™
Parameter Andesite Hydrothermal Breccia WUG Access Tunnsl [ Cumemmt:nn -
Earths Crust i
Gladstone Pit wus
n Arithmetic Mean Range n Arithmetic Mean Range n Arithmetic Mean Range Andesite Breccia M=an
Acid Generating
Potential
Tatsl Sulphur (%] 7o 27 0.01-10 140 32 0.01-8.77 48 16 0.01-181 0.03 6 6 ]
Tatsl Carbon (%) Ta o.os 0.0140.33 o - - L] 0.53 0.02-2.38 - - - -
KPA (%Cel03) 124 B2 0.05-28.3 54 7T 0.025-22 1 ] 112 0.02-58.8 - = + =
AMNC (%CaC03) 124 0.1 -0.82-082 54 -0.1 -0.82-285 48 a.08 0.60-22 8 - - - -
AMNCIPA 124 0.2 -383-47 54 0.0 -2+ ] B8 0.02-125 - - - -
AF (kg CalCOyftonnz) 124 @z 0.47-202 8 54 Fid 0.3-2206 48 108 0.15-580 - - = +
MNP (kg CaC0ytonne) 124 -1.1 -B2-82 54 -1.2 -B2-28.8 48 438 083187 - - - -
MNP (kg Cal0ytonnz) 124 -B3 -2038-24 54 -78 -228 B-15.3 48 -87 -5BE-84.5 - - - -
MNPR 124 0z -3E4T 54 oo -g2-41 48 45 0.00-721 - - - -
MAG pH 124 34 284 54 32 21-58 40 51 2 00-11.10 - - - -
Major Elements
Aluminium (%) 154 48 010 154 48 o-10 ] 7.50 @.01-9.68 8.2 a 1] 1]
Iran (%) TO1 EW 0.07-125 141 32 0.18-8.23 20 4.2 3.02-745 41 a i] 1]
Caloium (%] TO01 0.o3 0.01-0.24 141 ooz 0.01-0.09 20 1.87 028540 41 i i} 1]
Magnesium (%)’ 154 0.1 01 154 0.1 o1 20 0.89 Da32-22 23 o o o
Sodium (%) T 001 0.01-0.04 141 0m 0.01-0.02 20 0.11 0.03-0B45 23 a 1] o
Potessium (%) 154 0.e 04 154 0o 04 20 1.63 0.44-2 81 21 0 i} o
Trace Elemenis
Antimony” 154 &1 11-214 154 B1 11-214 20 078 0.08-1.88 0z ] & 1
Arsenic o1 187 414470 141 130 57471 20 45 2-221 1.5 6 6 4
Barium’ 154 140 20-1380 154 140 20-1380 18 210 Bl-412 500 a o 1]
Cadmium o1 022 0283 141 022 0208 20 o.12 0.02-027 o1 1 1 1]
Cobalt 701 11.8 0.5-55.3 141 121 08377 20 15 11.5-18.3 20 a0 i} 1]
Chromium’ 154 4 17-148 154 <4 17-148 20 44 D.e-338 100 0 1] o
Copper TO1 1 12-120 141 17.1 1.8-150 20 18.8 B5435 50 0 a 1]
Lead TO1 10 12-88.5 141 121 n8-4934 20 172 8.8-37 14 0 a 1]
Mercury 701 432 0.05-13% 141 43 0.17-20.5 20 011 0.02-0.51 0.05 B 6 1
IMEnganazs 701 ar 2-1472 141 7O 21-171 20 448 138-1000 950 o o o
Mdolybdenum 701 15 0.7-851 141 16 o773 20 1.34 0.74-2 58 1.5 o 4] 1]
Micksd 701 14 0.5-113.5 141 1.4 05382 20 147 11-20.8 a0 a 4] 1]
Selenium 701 25 03123 141 30 0374 20 o4 015101 0.05 5 5 5
\Venadium’ 15 T8 4-108 184 78 4-184 20 111 TE-187 180 o 1] 1]
e BEE 212 1-247 141 168.4 1-170 20 P ] 21-218 75 Q o 1]
Notes:

Units &= in mgikg uni=ss stated otherwise.
Arithmitic Mesan (and lower bound of REnge) essumss values reported &t enslytical detection Bmit ere equal to enalytical det=ction it
1. Bowen, HIM, 1878, Environmental Geochemistry of the Elements.
2. Geochemical Abundence indices - The Gardguide version 0.7 - National Institute of Acid Prevention.

3. Velues based on unadjusted NP.

4. Valuss representstive of all Overburden and Ore seamples anelysed S== commeant in texd regarding 2-scid wersus 4-acsd digeston.

Bold - Concentretions exce=d the mesn velue for the sarths crust

Red - Geochemical Abundsnce Indices of 3 or grester
- Mo deta or number of dsts points insufficient to generste mesningful valus.

Revision 13 — 19-Feb-2025

Prepared for — Oceana Gold (New Zealand) Limited — Co No.: 2274246

11



AECOM

Oceana Gold Waihi North Project
Waihi North Project Geochemical Assessment — Geochemistry of Tailings and Overburden, Treatment and Mitigation

Table 2 Summary of Geochemical Results for current Martha Mine

Martha Underground (MUG) Rex Vein (Rex) Martha Phase 4 (MP4) Geochemical Abundance Index”
Parameter 40 ABA | 49 Trace Elements Samples 35 ABA ! 41 Trace Elements Samples 30 ABA / 39 Trace Elements Samples Cum:::t::im in
Earths Crust’
Arithmetic Mean Range Arithmetic Mean Range Arithmetic Mean Range MUG Rex MP4 MP5
Acid Genaraning Pomrennial
Total Sulphur (%) 087 0.10-30 1.6 0.007 -39 31 1.37-47 0.03 4 5 6 6
MPA (%=CaCo3) 27 03-95 2.0 002-122 98 43-146 - - - - -
ANC (%CaC03) 6.3 23-B9 T 23-128 T2 1.5-118 - - - - -
AMNCIMPA 23 09-7.1 1.40 1.0-105 0T 04-08 - - - - -
AP (kg CaCO,ftomne) Zrz 32-847 50 02-122 a8 43 -145 - - - - -
MAG pH a3 33-112 6.6 27-112 B2 25-108 - - - - -
Major Elemeants
Aluminium (%) 11 0-134 1.0 0-131 10 0-128 82 (i} 0 o a
Iron (%) 19 31-68 39 31-69 39 28-87 4.1 0 0 0 0
Calcium (%) 21 D2-58 27 02-56 31 03-57 41 0 0 0 0
Magnesium (%) 18 12-32 20 1-29 1.7 1-29 23 0 0 L] L]
Sodium (%) 1.4 01-24 1.4 04-24 0s n-z24 23 0 0 0 o
Potassium (%) 16 0B-82 2.9 07-64 23 04-71 21 0 0 0 0
Trace Elemeants
Antimony 1.5 01-73 25 01-g68 2.1 0.1-106 02 2 3 3 L
Arsenic 19.6 2B-686 11.8 16-639 24.T 27-683 15 3 2 3 4
Barium 5RE 290 - 1650 485 270 - 1580 402 40 - 1840 00 0 0 0 0
Cadmium R | 0-04 0.1 0-05 0.1 =002-07 0.1 0 0 0 0
Cobalt 19 122-898 20 12-913 18 11.1-887 20 0 0 0 0
Chramium 758 13-249 128.2 49 - 235 78.0 18- 146 100 0 1] 0 0
Copper’ 392 B6-TE20 244 13.2-T7430 428 54 -T400 S0 2 2 3 0
Lead 14 48-562 11 59-518 14 5.7-506 14 0 0 0 0
Mercury 0.1 =0.005-05 0.3 <0.005- 1.1 0.2 =0.005-33 0.05 0 2 2 2
Manganass 1030 585 - 2370 847 421-1840 742 161 -1700 8950 0 0 0 a
Molybdenum ER | 02-368 21 02-356 31 05-376 1.5 0 0 o 0
Micke! 33 64-1225 487 18.6-100 332 59-875 aa 0 0 0 0
Selenium 2.0 1-8 1.5 =1-7 1.4 =1-6 D.05 5 4 4 L
anadium 111 80 - 173 126 TE-191 102 59- 183 160 0 0 o 0
Zinc 75.2 52-199 722 48 - 239 70.6 16-221 75 0 0 0 0
Motes:

Unitz are in ma'kg unless stated otherwise
* Mumber of data points insufficient to generate meaningful value.
Anthmetic mean (and lower bound of Range) assumes values reporied at analytical detection limit are equal to analytical detection [rmit.
1. Bowen, HJM, 1979 Emvironmental Geochemistry of the Elements
2 Geochemical Abundance Indices - The Gardguide version 0.7 - National Institute of Acid Preventon

3. Elevated mean Cu with respect {o previous overburden is driven by outliers

Beold Concentrations excesd the mean value for the earths crust

Red - Geochemical Abundancs Indices of 3 or greater
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Table 3 Summary of Geochemical Results for Rock — Historical Rock

Oceana Gold Waihi North Project
Waihi North Project Geochemical Assessment — Geochemistry of Tailings and Overburden, Treatment and Mitigation

Trio Andesite Waste Rock

Favona Andesite Waste Rock

Martha Mine Waste Rock

Correnso Andesite Waste Rock

Geochemical Abundance Index?

Revision 13 — 19-Feb-2025

Units are in mg/kg unless stated otherwise
* Number of data points insufficient to generate meaningful value.
Arithmitic mean (and lower bound of Range) assumes values reported at analytical detection limit are equal to analytical detection limit.
1. Bowen, HIM, 1979,Environmental Geochemistry of the Elements.
2. Geochemical Abundance Indices - The Gardguide version 0.7 - National Institute of Acid Prevention
3. Elevated mean Cu with respect to previous overburden is driven by outliers

Bold Concentrations exceed the mean value for the earths crust.
Red - Geochemical Abundance Indices of 3 or greater

Prepared for — Oceana Gold (New Zealand) Limited — Co No.: 2274246

Parameter 25 Samples 85 Samples 46 Samples 27 Samples Conce'\/lr:raantion in
. . . . . . . . Earths Crust! . North Wall
Arithmetic Mean Range Arithmetic Mean Range Arithmetic Mean Range Arithmetic Mean Range Trio Favona Martha Correnso Data MUG Rex MP4
[Acid Generating Potential
Total Sulphur (%) 21 05-51 2.3 0.01-6.0 3.0 0.01-9.3 2.15 0.47 - 3.39 0.03 6 6 6 6 6 4 5 6
Total Carbon (%) 0.3 0.02-0.7 - - - - 0.70 0.21-1.53 - - - - - - - - -
MPA (%CaCO3) 6.5 1.5-15.9 7.0 0.03-19 9.5 0.03-29 6.7 1.5-10.6 - - - - - - - - -
IANC (%CaCO3) 7.8 <2-15.0 15 0.03-13 3.1 <2-16 7.3 20-15 - - - - - - - - -
[ANC/MPA 1.6 0.13-8.12 1 0.004 - 32 0.9 0-18 1.36 0.2-4.6 - - - - - - - - -
AP (kg CaCOg/tonne) 65 15 - 159 70 0.3-190 112 0.3-291 67 14.7 - 106 - - - - - - - - -
NP (kg CaCOg/tonne) 53 (26)° 20 - 150 (1.7 - 58.7)° 15 0.3-130 31 <2-155 58 17.5-127 - - - - - . R R _
NNP (kg CaCOg/tonne) -41 -152 - 43 -54 -181 - 114 -73 -252 — 63 -15 -87.8-725 - - - - - - - - -
NAG pH - - - - 3.4 21-75 8.7 23-11.2 - - - - - - - - -
Major Elements
[Aluminium (%) 7.1 6.02 - 8.06 4.6 0.5-10 7.4 0.7-12 7.3 6.2-8.2 8.2 0 0 0 0 - 0 0 0
Iron (%) 3.7 2.79-4.72 3.0 09-6 3.4 0.2-6 35 3.1-43 4.1 0 0 0 0 - 0 0 0
Calcium (%) 1.4 0.17 - 3.54 0.4 0.01-4 11 0.03-6 23 12-42 4.1 0 0 0 0 - 0 0 0
Magnesium (%) 1.8 0.44-2.71 0.7 0.01-2 1.6 0.01-45 1.7 1.3-22 2.3 0 0 0 0 - 0 0 0
Sodium (%) 0.8 0.08 - 1.57 0.1 <0.01-16 0.4 <0.01-2.1 1.0 05-1.7 2.3 0 0 0 0 - 0 0 0
Potassium (%) 3.4 1.48 -5.51 17 0.1-35 2.7 0.3-5.6 4.9 21-6.2 2.1 0 0 0 1 - 0 0 0
Trace Elements
Antimony 2.4 1-7.07 24 1.0-118 6 0.02 - 50 12.8 0.7-51 0.2 3 6 4 5 - 2 3 3
Arsenic 30.1 6-99.6 94 15 - 540 26 1.2-78 58.4 19 - 164 1.5 4 5 4 5 - 3 2 3
Barium 546 90 - 710 209 20-720 347 34 -980 796 520 - 981 500 0 0 0 0 - 0 0 0
Cadmium 0.16 0.04-0.4 0.25 0.03-4 0.1 <0.02-0.6 0.69 01-3 0.1 0 1 0 2 - 0 0 0
Cobalt 16.5 12.3-24 15 2-32 21 0.8-57 19.1 12.1-29 20 0 0 0 0 - 0 0 0
Chromium 150 50 - 281 163 44 - 392 146 81-277 75.1 51 -125 100 0 0 0 0 - 0 0 0
Copper® 24.9 12.6 - 61.8 39 11380 29 8 — 150 24.7 2.88 50 0 0 0 0 - 2 2 3
Lead 23.2 8.2-132 41 4 -1070 10 1-28 23.3 8-103 14 0 1 0 0 - 0 0 0
Mercury 0.15 0.01-0.9 0.75 0.06 — 4.5 0.4 0.04 -2 0.05 0.025 - 0.099 0.05 1 3 2 0 - 0 2 2
Manganese 915 94 - 1450 294 26 — 1540 985 90 — 3400 1070 638 - 2731 950 0 0 0 0 - 0 0 0
Molybdenum 1.6 0.6-4.6 4 1-12 1.8 03-6 1.9 0.6-6 15 0 1 0 0 - 0 0 0
Nickel 31.8 13.4 - 66 14 6-27 57 7-159 25.9 14 -39 80 0 0 0 0 - 0 0 0
Selenium 2.0 1-6 25 <1-15 11 01-4 6.37 2-36 0.05 5 5 4 6 - 5 4 4
Vanadium 113 84 - 146 86 5-180 104 3-206 194 181 - 205 160 0 0 0 0 - 0 0 0
Zinc 92.6 44 - 227 96 7-1670 63 <2 -152 82.6 31-201 75 0 0 0 0 - 0 0 0
Notes:
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4.3 Rock Acid Generating Potential
4.3.1 Static Testing

Static testing provides a mass balance for the potential acid generating and neutralising minerals and
reactions but does not account for the potential rate of reactions that can significantly influence whether
rock will generate AMD.

Summarised static data is presented Table 1 (proposed Gladstone), Table 2 (Martha) and Table 3
(Historical Rock samples from Trio, Favona, Correnso) and presented in boxplots Figure 2 to Figure 5.
Raw data is also presented in Appendix B.

20.0
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ANC (CaCO, Equivalent %)
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2.0 A

T T
Gladstone Andesite Gladstone HBX Historical (Favona, Martha WUG Access Tunnel WUG Mine
Correnso, Trio)

Figure 2. Box plot showing calculated Acid Neutralising Capacity range in rock material

Box plot shows from highest node to lowest node: maximum / 75%ile / Median / 25%ile / minimum concentrations. Data
extending below 0% on the Y-axis are not shown.
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Correnso, Trio)

Figure 3. Box plot showing range of calculated Acid Potential in rock material

Box plot shows from highest node to lowest node: maximum / 75%ile / Median / 25%sile / minimum concentrations. AP
calculation based on total Sulphur content. Data extending below 0 kg/tonne on the Y-axis and are not shown.
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[+3]

_ |

0 T T T T
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Correnso, Trio)

Figure 4. Box plot showing range of calculated ANC/MPA ratio in rock material

Box plot shows from highest node to lowest node: maximum / 75%ile / Median / 25%ile / minimum concentrations. Data with a
value below 0 on the Y-axis and are not shown.
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Figure 5. Box plot showing range of Sulphur concentrations in rock material

Box plot shows from highest node to lowest node: maximum / 75%ile / Median / 25%ile / minimum concentrations. Data with a
value below 0 on the Y-axis and are not shown.

In general, the acid generating potential of the rock from within the proposed GOP and WUG is similar
to that of historical mining areas. This includes:

e  Mean sulphur concentrations in the Gladstone rock ranging from 2.7% in the andesite to 3.2% in
the hydrothermal breccia.

e  Mean sulphur concentrations in the Wharekirauponga rock ranging from 0.91% in the WUG mine
to 3.7% in the WUG access tunnel.

e These are comparable to the historical rock sulphur concentrations (including Martha, Trio, Favona
ranging from 2.1 to 3.0%. As a result the acid potential (AP) in kg CaCOs per tonne of the
Gladstone and WUG rock is considered comparable.

The acid base accounting of the rock from within the proposed Gladstone Pit and the WUG mine has
the following differences (Appendix C):

e The largest difference between the datasets is the lower neutralising capacity within the Gladstone
Pit. This is highlighted with respect to a lower overall mean acid neutralising capacity (ANC), ANC/
MPA, and neutralisation potential (NP) values within the proposed Gladstone Pit rock when
compared with mined rock.

e The acid neutralising capacity of the WUG rock is comparable to existing mining operations as
shown in Figure 2.

e As aresult of the similar AP and ANC in WUG rock to historical mined rock, the ANC/MPA is also
comparable to previously mined rock.

When plotted on a net potential ratio (NPR) / net acid generating (NAG) pH diagram (Figure 6), the
majority of the samples from WUG and Gladstone are PAF exhibiting a low pH (pH < 4.5) and low NPR
(NPR <1). Of the remaining samples, approximately one third are classified as ‘uncertain’. In general,
the Martha Pit material (MOP4) exhibits a lower acid producing potential.
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Figure 6. NPR/NAG pH diagram for Rock Material

43.1.1 NAG pH Distribution in Gladstone Pit

NAG pH data and its relative distribution throughout the Gladstone Pit is shown in Figure 7. NAG pH
appears to exhibit a generally decreasing trend with pit depth. This may indicate that the capacity for
rock to generate AMD will increase as the pit is advanced. It is expected that (deeper) geology
occurring beneath the groundwater table has been exposed to relatively reducing conditions, limiting
the natural oxidation of minerals. Conversely, oxidising conditions above the groundwater table are
likely to have resulted in natural weathering of the rock, reducing the acid producing potential of this
material over time.
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2. leapfrog

Figure 7. NAG pH distribution in Gladstone Pit.

Cores: Red, NAG ph >5; Orange, NAG pH 2.5-5; Yellow, NAG pH 2-2.5; Blue, NAG pH < 2.

4.4 Rock Leaching Potential
4.4.1 Gladstone Pit

Kinetic and field column testing of Gladstone rock samples has been undertaken to further refine the
assessment of potentially acid generating materials, as well as to characterise the influence of reaction
rates. Details of the kinetic and column testing is provided in Appendix D, with a summary provided
below.

The kinetic testing was undertaken on six rock samples representative of the Gladstone vent breccias,
with one additional control blank of the testing equipment. Test results showed that rock samples with
depressed pH and elevated trace element concentrations coincided with the highest acid producing
potential. Conversely, the rock with the highest NAG pH showed depressed trace element
concentrations and a pH similar to the control sample. Mercury, which has elevated total concentrations
in the breccia rock compared to the wider site, was only detected in 3.8% of the kinetic leachate
samples analysed throughout the testing period. As such, the rock samples tested do not leach
elevated levels of mercury under acid generating conditions simulated in the kinetic tests.

In general, the kinetic test samples indicated leaching characteristics consistent with the waste from the
historical and existing mine rock samples. There were two samples that represented high sulphur and
very low ANC that rapidly became acid generating and leached trace elements at levels greater than
rock from the wider site.

The field column testing results suggest that the application of limestone, compaction of material, and
saturation are all valid strategies to mitigate AMD from both exposed and placed rock during the
proposed mining operations. Specific strategies depend on the rock destination, method of placement,
length of exposure, and specific ABA characteristics of the rock. This is explored and discussed in
Section 6.0. A component of the high sulphur and very low ANC samples identified in the kinetic testing
were included in these column samples in proportions equivalent to their overall proportion in the total
rock. As a result, the column results are considered to reasonably represent the leachability of the total
Gladstone Pit rock once placed in a rock storage area (GHD column results included as Appendix E).
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4.4.2 Wharekirauponga Underground Mine

Field column testing of Wharekirauponga rock samples has been undertaken to further refine the
assessment of trace element leaching and sulphate generation rates. Details of the column testing data
available to date is provided in Appendix E and will be reviewed as data becomes available.

5.0 Gladstone Sump Water Quality

During development, the pit walls of Gladstone Pit will be subject to oxidation and pit wall run-off which
will contribute a significant dissolved solids load to the base of the pit. The area of pit wall will increase
as the pit progresses and decrease as the pit is backfilled. Water chemistry of the run-off is dictated
primarily by the mineralogy of the pit wall in the run-off flow path. Distinct differences in resultant water
guality reporting to the sump will depend on whether infiltrating water passes over PAF rock or NAF
rock.

Key to the AMD process is the oxidation of sulphide minerals, which produces sulphuric acid and
increases leaching of trace elements. During episodes of rainfall, oxidation products are dissolved by
rainfall, forming an acidic solution that contains trace elements at potentially high concentrations. Where
elevated sulphide concentrations are present in the pit wall rock (PAF rock), the run-off is likely to have
low pH, high sulphate concentrations, and detectable levels of trace elements.

The degree to which pit wall rock is likely to be acid forming is dictated primarily by the minerals
present, which is a function of pit wall lithology (alteration) and the degree of mineral oxidation. As such,
the pit wall can be divided into areas referred to as pit wall associations, grouped by analogous
mineralogy and weathering profiles, which generally produce similar run-off chemistry. In order to
estimate sump water quality, a conservative approach has been adopted in which two distinctive runoff
water qualities have been devised and mixed accordingly. The method adopted is outlined and
summarised in the sections below and shown in Figure 8.

1. Volume of oxidising 2. Scaled Sulphate
PAF material (36PAF x Oxidation Rate
Oxidation depth) (based on NAPP)

3. Volume of oxidised products {SO4])

4. PAF Water Quality (based on molar ratio of 504 /
trace metal)

Water Quality
& Mass Load —
collected at
sump

1. Mix NAF and PAF 2. Equilibrated in
m Mass Loads mREE(x:

Figure 8 Gladstone Pit — Water Quality reporting to sump
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5.1 Sulphate Generation Rate of Gladstone Pit Walls

The unmodified leachate data from the field column Coll (refer to Appendix D) has been summarised
as it is considered the most representative field column in terms of ratio of Andesite and hydrothermal
breccia material compared to the total exposed wall areas of the final Gladstone Pit.

The raw leachate data has been summarised from week 10 to week 79, in order to exclude the initial
lag period which was present in the column tests. The approach is considered appropriate as by the
time the pit reaches its maximum extent (and exposed surface area), the bulk of the exposed walls
would have been exposed to the atmosphere for a period exceeding any inherent lag period.

The mean sulphate generation has been calculated based on the volume of the material in the column.
This value has been adjusted to account for the Net Acid Producing Potential (NAPP) differences
between the material in the field column and the median and 95% UCL of the rock material within
Gladstone Pit (Table 4).

Table 4 Sulphate Generation Rate for Pit Walls

- ‘ NAPP Sulphate Generation Rate
1g HzSO4/t (mg SO4/k/da

Column test (column 4 Glad 1) 129 34

Gladstone Rock

(95 % UCL) 110 29

Gladstone Rock

(Median) 95 25

The calculated sulphate generation rate of between 25 to 29 mg SOa4 per kilogram of oxidising material
per day of exposure is therefore assumed for oxidation of the pit walls. In order to account for the total
volume of oxidising material and therefore the total mass of oxidation products, the total pit wall area
has been divided into PAF and NAF areas based on the volumes of PAF and NAF material from the
rock waste schedule. An oxidation depth of 0.1 m has then been applied to this area to calculate the
total volume of oxidising pit wall which is conservative based on observation of the existing pit walls.
This is based on visual observation of PAF areas on the north wall of the Martha open pit which had
been exposed to oxidation for in excess 20 years. The adopted values are outlined in Table 5.

Table 5 Total Oxidising Volume in Gladstone Pit Wall

ltem Units ‘ Value

Total Exposed Wall Area Ha 18.7

Density t/m3 2.1

Percentage of PAF % 73

Depth of Oxidation Profile m 0.1

Total Volume Available for 3 13,605
o m

Oxidation

Tonnes of material Available 28,570

. t
for Oxidation
5.2 Gladstone Pit Runoff Water Quality

PAF Pit Wall Runoff water quality has been derived by applying the mean (711 mé/day) and the 95%ile
(3,583 m3/day) runoff volumes from the Gladstone Pit Water balance! (GHD, 2019) to the total
predicted sulphate load (Table 4) based on the derived sulphate generation rate and the material
available for oxidation (Table 5). Trace metal data has been calculated based on the molecular ratio of
sulphate to trace element generation from the field column data for Gladstone.

1 Revised calculations pending updated modelling results from GHD.
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NAF Pit Wall Runoff water quality for the Gladstone Pit is based on field data from the Martha Pit
representative of runoff interacting with NAF pit wall material (AECOM 2018, Appendix A).

The derived pit wall runoff water quality is summarised in Table 6, alongside pit wall runoff data from the
Martha Open Pit (NAF and Martha Fresh PAF). This pit water quality data is derived from leachability
data for the field columns and shows that the Martha High PAF Hg is elevated relative to the field
column leach data. As mentioned in Section 4.4.1, the kinetic test results determined that high total Hg
doesn’t necessarily result in high leachability.

In order to estimate sump water quality, a conservative approach has been adopted in which two
distinctive runoff water qualities have been derived and mixed accordingly (refer to Figure 8):

e Derived PAF water quality calculated from field column leach data and Gladstone overburden
NAPP

e Martha Pit NAF water quality (AECOM 2018, Appendix A)

The Martha Fresh PAF samples in Table 6 represent a highly mineralised, intensely clay altered area of
pit wall that represents a worst case in terms of Martha pit wall runoff.

Table 6 Gladstone Pit Wall Runoff Water Qualit

5 De ed PA ange

a pe A a a e PA
SO4 145 2390 160 2500
pH 25 4.1 7.1 25
Al 14 223 28 125
Sh 0.00001 0.0002 0.0002 0.0005
Ba 0.00015 0.002 - -
Co 0.06 0.96 0.0002 0.30
Fe 9 151 0.020 125
Mn 0.06 1.04 0.010 2.35
Hg 0.00001 0.00002 0.00001 0.00040
Mo 0.0000 0.0003 - -
Se 0.000 0.0003 0.001 0.008
As 0.04 0.73 0.001 0.15
Cd 0.000 0.002 0.000 0.002
Cu 0.03 0.50 0.001 0.32
Pb 0.0004 0.001 0.0001 0.0003
Ni 0.026 0.423 0.001 0.700
Zn 0.042 0.698 0.006 0.980
Cr 0.004 0.073 0.001 0.335
Ca 3 55 107 34
Mg 0.004 0.073 5 59

All concentrations reported in mg/L.

5.3 Geochemical Modelling

Sump water quality modelling was undertaken utilising the geochemical modelling software PHREEQC
Interactive version 3.6.2 and the Minteq.v4 database (Appendix F). PHREEQC is utilised to assess
geochemical reactions of the combined water qualities reporting to the sump in order to account for and
assess overall pit sump water quality that a mass balance approach will not account for.

Derived PAF and NAF pit wall runoff from Table 6 were mixed at a ratio of 0.73:0.27 respectively to
account for their relative proportions in the final exposed pit walls. The results of the modelling are
shown in Table 7 where the range of predicted trace elements and pH concentrations are given. Table 7
presents the range of model scenario outputs with the minimum and maximum columns not necessarily
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representing the same model scenario. In the case of pH, we have used the 95 percentile low (51
percentile) as a model input.

Table 7 Modelled Sump Water Quality Predictions
Min | Med Max

pH 2.5 4.0 4.4
Al 13 77 234
As 0.042 0.23 1.2
Ba 0.0001 0.0007 0.002
Ca 32 46 85
Cd 0.0001 0.0006 0.0018
Co 0.055 0.30 1.0
Cr 0.004 0.02 0.08
Cu 0.03 0.16 0.51
Fe 2.5 45 150
Hg 0.00003 0.00003 0.00004
Mg 14 2.3 2.3
Mn 0.06 0.33 11
Mo 0.00002 0.00009 0.0003
Ni 0.02 0.13 0.43
Pb 0.0001 0.0004 0.0011
S 180 785 2,470
Sb 0.0001 0.0001 0.0002
Se 0.0003 0.0012 0.0035
Zn 0.04 0.22 0.71

All concentrations reported in mg/L.

5.4 Key Assumptions
The key assumptions used in assessing and calculating the pit sump water quality are:

e Rock used within the field column tests is representative of exposed pit wall rock (refer Appendix
D) with the range of concentrations representing successive flushing events by rainfall

e Sulphate generation rates in the columns are assumed representative of sulphate generation rates
in the pit wall. This is considered conservative.

e Trace element leaching is proportional to the molecular ratio of sulphate / trace element leaching
observed in the field columns.

¢ No lag has been taken into account and this data has been excluded from the column data.

e Pit wall runoff is the only source of water to the pit sump. Additional water sources are likely to
have a dilution effect and therefore the results are considered conservative in this respect.

e  The geochemical modelling assumes the entire calculated daily oxidised mass (and associated
leachate metals) is dissolved into the applied daily runoff volume.

e Parameters that are at the limits of detection (e.g. silver) have been shown in the source terms
(Appendix F) but not included in the geochemical modelling (Table 7).
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6.0 Rock Management

6.1 Introduction

During development and mining, rock is to be managed to minimise the requirement for surface
stockpiling and the need for externally sourced backfill materials. Some temporary surface stockpiles
are however necessary hence the need for the WRS.

Likewise, rock in the TSF stockpiles, or used within the NRS or TSF3 embankment will be compacted
upon deposition, which will limit oxygen ingress within these storage facilities. Rock placed within the
zone of oxidation for the final proposed landforms (typically within the final 2 m of directly placed and/or
stockpiled material) should comprise NAF material only.

Within temporary stockpiles at the RTSA, appropriate mitigation measures in the form of limestone
amendment will be required to limit sulphide oxidation rates and/or limit the effects of already oxidised
material. Similarly, the mixing and/or layering of limestone may be required for rock material used as
backfill within the Gladstone Pit. The actual requirements and quantities depend on the acid forming
potential of the material deposited, the exposure time of material once placed and whether the material
is to be placed below the groundwater table or not.

A schematic detailing the overall management strategy for PAF rock sourced during the project and its
final destination is illustrated in Figure 9. The schematic also refers to underground disposal of Martha
PAF rock. This is covered in more detail in AECOM, 2018a. The process for classification of rock as
NAF or PAF is provided Appendix G.

Waihi North Project
PAF Rock Disposal
Overview

NAPP < 103 kg Material
H2504/tonne (as per

Project Martha) amended with

limestone for
LAG

- Mo Temperary
Monthly Additional Storage for
PAF Slurry Limestone Gladstone PAF —
tests amendment needs to be placed

and compacted on
remaoval from pit

Permanent
Permanent

Placement,
compaction and

Saturation

Permanent Permanent

Placement in Placement and
Mine Workings compaction

Placement and
compaction

Limestone
layering

Underground
Mine Stope
Backfill

TSF Embankments
and Northern Rock
Stack

Gladstone Pit Backfill

Facility

Management
/ Action

Figure 9 Conceptualised Rock Management

To ensure geochemical management of PAF rock and to reduce adverse effects on water quality, the
implementation of an appropriate management strategy is required. Commonly used methods for the
management of mined rock that has the potential to impact water quality includes:
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1. Oxidation effective control - Control of oxygen flux to reactive sulphides, such as by deposition
under water.

2. Geochemical control - Blending rock types or addition of neutralising materials to control pH and
oxidation rates.

3. Hydrological control - Placement of low permeability layers, evapotranspiration layers and rock
management structures to control the release rate from the disposal facility.

A combination of these methods has been effectively employed where necessary in the management of
previously mined rock at Waihi, and it is envisaged that management of rock sourced from Waihi North
Project will be similar. The most appropriate means of minimising acid generation is likely to include one
or more of the following methods:

e  Covering PAF rock with NAF material to limit oxidation of sulphides either as sealing intermediate
layers or as final cover. Cover design for the stockpiles will be consistent with the TSF
embankments which have been in operation for over 30 years. The outer surfaces will be covered
with Zone H (oxidised NAF), Zone G (oxidised NAF), and Zone F layers (oxidised and unoxidized
NAF and PAF). A cross-section of TSF2 is provided as Figure 10 for reference.

e Adding oxygen traps (goose necks) to all leachate drains within the stockpiles to limit oxygen
ingress and associated ongoing oxidation and AMD generation within the stockpiles.

e  Compaction of surface material to reduce permeability and ingress of oxygen and water.
¢ Treatment with limestone in order to prevent the onset of acidification prior to permanent disposal.
e Limiting exposure time of PAF rock and disposal before on-set of oxidation.

Any PAF working surfaces will be regularly tested and limed. Extensive monitoring and geochemistry
and water quality will be undertaken and reported to the council each year. This is subject to an annual
peer review process.

Trace element leaching may also result from rock that is enriched in trace elements but where these
trace elements are not associated with sulphides and may leach without the oxidation of sulphides.
These rocks are defined as potential for trace element leaching (PTEL) and waste management
practices give consideration to mitigating the potential adverse effects from this rock.

Methods 2 and 3 above are effective at controlling leaching of trace elements in this regard as neutral
pH and reduced water flux both limit the leaching of trace elements. The same waste management
practices can therefore be adopted for waste with potential for trace element leaching (PTEL).

The effectiveness of waste management practices for combined rock types that are PAF and PTEL is
assessed by the column leaching tests which combine rock from both categories. These results are
outlined in Section 4.4 and Appendix D.
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Figure 10 Cross-section of TSF2

6.1.1 Rock Management Strategy Philosophy for PAF Material

The rock management strategy for PAF material is based on current rock management practices
adopted on site. The overriding philosophy is:

The rock will likely be geochemically consistent with the materials produced by the current mining
operations;

Addition of limestone to PAF material may be required to create a lag in acid generation until rock
is encapsulated within a permanent repository;

The refinements to the management practices over the past decades are based on maintaining a
pH of above 5.5 until final capping is complete to control the rate of sulphate release;

Testing of the material prior to removal allows the limestone addition to be adjusted as necessary;

Regular (monthly) PAF slurry testing and regular surface limestone application after placement
have proven to be effective at managing the material prior to placement of subsequent layers or
permanent cover; and,

The current rock management practices are effective at controlling the mine rock materials and
preventing acid rock drainage.

Gladstone Pit Rock Removal

The management strategy for PAF and PTEL rock sourced from the Gladstone pit component of the
project is based on the following philosophy:

Gladstone PAF rock will be placed in permanent repositories immediately following removal from
the pit (ca. within a 10 week period);

PTEL rock has been characterised based on mercury concentrations as other elevated trace
elements (arsenic and selenium) are released as a function of sulphide oxidation and are therefore
addressed by PAF rock management practices. A block model has been developed to enable
management of waste based on mercury concentrations.

Addition of limestone to Gladstone PAF material will be required to create a lag in acid generation
until rock is encapsulated within a permanent repository and this will be introduced by layering
limestone over compacted lifts of high PAF rock;

Alternatively, if the high sulphur (>3%), low ANC (<2 kg H2SOa4 per tonne) component of this
Gladstone PAF material can practically be delineated and separated during mining, then
immediate placement and compaction of this material with limestone amendment would enable the
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remaining Gladstone PAF to be managed in the same manner as the PAF from the wider Waihi
North Project;

e Low capacity PAF (NAG pH<4.5, NAPP<10 kg H2S0a/t) and PTEL (Hg>3.5 mg/kg) material from
the Gladstone pit can be managed in the same manner as PAF from the wider Waihi North Project;

e Regular (monthly) PAF slurry testing and regular surface limestone application after placement
have proven to be effective at managing material prior to placement of a permanent cover. This
frequency of testing is considered adequate for the more reactive Gladstone PAF rock based
kinetic testing.

Gladstone Pit PAF Rock Backfill
For PAF rock being deposited into the Gladstone Pit, the following philosophy applies:

e  PAF rock will be placed in lifts within the Gladstone pit. Limestone addition will be required to
introduce a buffer to acidity from the exposed pit walls;

e  PAF rock placed in the base of the pit will be placed and compacted in order to limit oxidation. The
base of the pit refers to material placed below the Gladstone TSF liner;

e  The application of limestone (by spreading on each placed lift) may be required at the base of the
pit as it is progressively backfilled. This will depend on the rate of back filling and hence exposure
period of the placed rock and the specific acid forming characteristics of the material deposited;
and

e Regular (monthly) PAF slurry testing and regular surface limestone application after placement
have proven to be effective at managing material.

6.2 RTSA Temporary Disposal and WRS

While OGNZL prefers to place PAF rock directly into the permanent repositories, there are times of the
year (generally during the winter) when that is not possible, and the material needs to be stored
temporarily prior to permanent placement. It is proposed that only material from the MOP4, MUG and
WUG (due to the higher acid neutralising capacity and different physical properties compared to the
Gladstone Pit material) is stored in temporary repositories.

Sulphate generation rates for rock from MOP4 and MUG have been conservatively estimated by
utilising the adopted static geochemical results from the Martha Phase 4 cutback and kinetic testing of
Martha rock collected within the open Martha Pit.

The adopted values for the PAF rock from Martha operations to determine limestone dosing rates are
as follows:
e  NAPP mean of 48 kg H2SOu/t and a 95% Upper Confidence Limit (UCL) of 84 kg H2SOult.

e  Sulphate Generation Rate mean of 27 mg SOu/kg/day and a 95% UCL of 47 mg SOu/kg/day.

6.2.1 WRS Construction

Underdrainage will comprise a rock drain (permeable gravel/boulder zone infilling the base of the gully)
to direct seepage into the small pond at the toe of the WRS. All seepage from the toe of the WRS will
be directed to the pond at the toe and then directed to the water treatment plant. Surface runoff from the
surface of the WRS will also be directed to the water treatment plant. The application is structured so
that the water treatment plant will operate until an acceptable discharge water quality is achieved.

The likely timeframe for improvement in water quality is estimated to be comparable to the TSF where
oxidation during construction mobilises sulphate and associated trace elements, and once capped and
the residual oxygen is consumed the water quality improves.

6.2.2 Limestone Dosing Requirements

The limestone amendment required for PAF rock placed within the temporary stockpiles at the RTSA
and the WRS will be dependent upon the results of testing of the material prior to it leaving the open pit
or WUG. Current operational practises see daily testing of the rock for NAG pH and NAPP. Depending
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on the results, material is then classified as PAF or NAF, a limestone amendment rate is calculated,
and the application rate is adjusted accordingly. These same practices are proposed for calculating
limestone amendment rates for rock produced by the WUG and placed within the WRS.

The WRS is a temporary repository for material that will ultimately be used as backfill during the mining
operation. Segregation of PAF/NAF is not proposed with effects of AMD being controlled by capture
and treatment of runoff.

As with other stockpiles at the site, the generation of AMD can be managed with limestone amendment
as required to provide lag for the duration lifts are exposed. The nature of placement and compaction of
lifts of material will provide some limitation of ongoing oxidation of sulphide at depth within the waste
rock stockpile. Limestone amendment of outer faces that will be in place for the duration that the
stockpile is operating can be implemented either during construction and/or following placement as
required.

PAF rock placed in temporary storage structures should not be left exposed for a period of more than
30 weeks. This PAF rock should be blended with crushed limestone at a rate designed to provide a lag
period appropriate to mitigate generation of AMD for a 30 week period (Table 8).

Monitoring of placed rock will ensure these dosing rates are appropriate and enable refinement as part
of ongoing operations. The dosing rate given in Table 8 is considered conservative based on the
assumptions outlined in Section 6.2.3.

Table 8 Martha PAF rock Limestone Dosing Requirements — Short Term Exposure

Iltem Mean 95% UCL

NAPP (kg H2SOu4/tonne) 48 84

Adopted Sulphate Generation Rate 0.027 0.047

(kg SO4/tonne/day)

Limestone Dosing Requirement 2.3 4.0

(kg CaCOg/tonne rock) (for 210 day lag)

Limestone Amendment Rate 0.2% 0.4%
6.2.3 Key Assumptions

The calculated limestone dosage rates given in Table 8 are considered to provide a high degree of
conservatism in that it is assumed that all sulphur is present as acid generating pyrite (FeS2), with no
allowance for other sulphide minerals that do not generate equivalent acidity, such as sphalerite. In
addition, the use of a 95" UCL NAPP provides a degree of conservatism that on average, the given
dosing rate requirement should provide sufficient excess limestone to account for any variation
encountered. The mean values given are considered to be more realistic over the entire mass of rock,
however the 95t UCL derived dosing rates are considered a worst-case scenario and may be required
periodically when high PAF material is being extracted from Martha or WUG and stored within the
RTSA or WRS respectively.

Refinement of the predicted dosage rates for rock will be undertaken as additional information from
routine monitoring becomes available. Specific information requirements to allow such a review may
include the period of exposure and changes in NAPP values outside the initial values adopted.

The key assumptions used in assessing and calculating the amendment requirements are as follows:

e That collected static data and calculated NAPP (based on the mean and 95" UCL of the Martha
dataset) is representative of the mass of the PAF rock material to be excavated as part of Waihi
North Project.

e  PAF rock used within the kinetic column tests is representative of rock from the proposed mining
areas (with calculated sulphate generation rates proportional to calculated NAPP values).

e No scaling factors have been applied to the sulphate generation rates calculated from the column
leachate tests. This is considered a conservative assumption as it does not take into account likely
differences in porosity and particle size distribution.
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No inherent lag within the PAF rock material has been taken into account and it is assumed that
sulphides within rock will oxidise immediately upon removal. This is considered a conservative
approach as it is likely an inherent lag period will exist within the PAF rock.

6.3 Permanent Rock Disposal

A large quantity of PAF rock material sourced from both the Martha and Gladstone Pits is assumed to
be stored permanently within the proposed NRS. Material will also be utilised within the embankment of
the TSF. The PAF rock from Wharekirauponga will be placed in a storage area at Willows Farm prior to
placement as backfill within the WUG.

Disposal of PAF rock to the NRS and TSF embankments will be undertaken in a manner that will limit
the rate of oxygen ingress and limit the potential of the material producing acidity until consecutively
placed material (on top) will remove the underlying material from oxygen exposure.

It is proposed that no limestone amendment will be required for:
e Gladstone PAF material likely to be exposed for a period of less than 10 weeks
e Martha and WUG PAF material likely to be exposed for a period of less than 30 weeks.

This difference is due to the greater natural lag in the Martha material, which contains higher ANC than
the Gladstone rock material (refer Section 4.2). The WUG rock is inferred to have a comparable lag to
Martha PAF rock which will be further verified by ongoing column testing. Lime amendment rates for
WUG are therefore expected to be comparable to Martha PAF rock material which will be confirmed by
column testing results.

For material likely to be exposed for a period of greater than its defined natural lag period, it is
recommended that limestone be either blended (via conveyor during transport to the RTSA) or applied
atop the placed rock prior to compaction in order to introduce alkalinity via infiltrating rainfall into the
backfilllembankments.

It is proposed that limestone spreading is based on current site management practises, where regular
(monthly) slurry testing and regular surface limestone application is undertaken. However, it is proposed
that the amendment rate is adjusted to account for the required lag period (the period from placement
and being outside of the zone of oxidation). This rate of amendment should be related to the sulphur %
of the rock material, the NAG pH and the required lag period.

For illustration, Table 9 shows an example where rock material with ABA characteristics as per the
average and 95% UCL Martha and Gladstone Rock material (Appendix A) is placed and compacted
and left uncovered for a period of 210 days. The calculated amendment rates of between 0.2 and 1.7 %
are conservatively recommended in order to extend the lag period to the required 210 day period.

Table 9 Limestone Requirements for Permanent Disposal

(0}
Mean 95% UCL Mean 95% UCL
L (L & (Gladstone) (Gladstone)

WUG) WUG)
NAPP (kg H2SOu4/tonne) 48 84 85 110
Assumed lag (days) — from
ANC 140 140 70 70
Required lag (days) 210 210 210 210
Sulphate generation rate
(Mg/SO4/kg/day) 27 49
Limestone Dosing
Requirement (kg
CaCOa/tonne rock) (for 210 2.3 4.0 133 7.2
day lag)
Limestone Amendment Rate 0.2% 0.4 % 1.3% 1.7%
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Rock placed within the zone of oxidation for the final proposed landforms (typically within the final 2 m
of directly placed materials) should comprise NAF material only, as has been the practice throughout
the life of mine to date.

6.3.1 NRS Construction

Cover design for the NRS will be consistent with the TSF embankments which have been in operation
for over 30 years. This includes progressive and final rehabilitation of outer surfaces with Zone H,
Zone G, and Zone F layers which limit oxygen and water ingress. Any PAF working surfaces are
regularly tested and limed.

6.3.2 NRS and Embankment Seepage Water Quality

Predicted NRS and TSF embankment leachate water quality has been calculated using the following
steps:

e Gladstone Rock sample leachate concentrations from both the compacted and limestone blended
column have been summarised in Appendix D. Both columns consist of Gladstone material with a
NAPP of 103 kg H2SO4/t. The mean Gladstone NAPP is 95 kg H2SOu/t; the SGR based on kinetic
test for Gladstone PAF rock is 49 mg SOus/kg/day.

e During the life of the current proposed mining including MUG, MOP4, WUG and Gladstone, PAF
rock from Gladstone is expected to comprise in the order of 62% of the total PAF rock that could
be placed in TSF embankments or the NRS. The predicted PAF seepage from the NRS and TSF
embankment is therefore assessed by mixing predicted seepage from the Gladstone and Martha in
this 0.62 to 0.38 proportion.

e The NRS could include rock from the WUG development tunnel close to the current process plant.
This rock is expected to have a comparable composition to existing Favona, Trio and Correnso
underground developments and is not included in the above proportions.

e  Summarised data from the columns include data only up to a point where the lag (whether it is
natural, in the case of the compacted column, or added as in the case on the limestone blended
column) is exhausted. This is defined as the point at which the leachate acidity reaches pH 3.0.
Data reflective of the post-lag period is considered not reflective of actual as-built conditions.

e The modelled seepage is therefore derived using the following inputs:

- Working Area (62%) - Gladstone PAF seepage based on average of limestone amended and
compacted columns. The use of unscaled column leach data (NAPP of 103 kg H2SOult) is
considered a conservative representation of the seepage from Gladstone PAF rock.

- Working Area (38%) — MUG, MOP4 and WUG PAF rock seepage based on average of
limestone amended and compacted columns factored by the difference in sulphate generation
rates (SGR) between Gladstone and Martha from kinetic testing (SGR of 49 and 23 mg
SOa4/kg/day respectively).

- Rehabilitated areas — The combined Gladstone, MUG, MOP4 and WUG PAF rock factored by
the reduction in sulphate generation rates achieved by capping and closure determined by
Global SGR (GSGR) testing over the past two decades. The minimum GSGR for operating
areas is 75 Kg SOu4 per ha per day and the average for rehabilitated areas is 5.5 Kg SO4 per
ha per day.

e  Mixing of the solutions has been carried out at a range of ratios considered to reflect the maximum
proportion of the working area to rehabilitated area (0.6 : 0.4) to a fully closed / rehabilitated area.
(0:1).

e A mix of the two derived leachate concentrations has been undertaken in the geochemical
modelling software PHREEQC Interactive version 3.6.2 utilising the Minteq.v4 (December 2021)
database in order to equilibrate the predicted chemistry based on the oversaturation and
secondary co-precipitation of various trace elements. The steps undertaken in PHREEQC are as
follows:

1. Equilibrate the mixed leachate solution to allow for precipitation of over saturated species.
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2. Calculation of the number of hydrous ferric oxides (HFO) sites that are available within the rock
material - assuming they are present as ferrihydrite, for the availability of sorption reactions.
Sensitivity analysis around the number of available sites has been undertaken and these
analyses are included in the summarised results.

3. Determine the influence of hydrous ferric oxides on the adsorption/desorption of trace
elements. In this manner a new equilibrium between adsorbed and soluble trace elements can
be modelled.

e Modelled results from the above process are then compared to TSF1A leachate data and where
the above modelling indicates changes from the existing data, modelled results are adopted in
Table 10.

Results of the modelling for both the development / construction and closed / rehabilitated stages are
presented in Table 10.

The likely timeframe for improvement in water quality is estimated to be comparable to the TSF where
oxidation during construction mobilises sulphate and associated trace elements and once capped and
the residual oxygen is consumed, water quality improves.

In terms of surface water runoff from the completed areas of NRS, a humber of the collection ponds
(S3, S4 and S5) have consistently had water quality since 2014 that has allowed direct discharge of
surface water. These ponds collect runoff from the TSF1a embankment.

Leachate drains, toe drains and subsoil drains are all collected and directed to the water treatment
plant. This will continue until such time as water quality is acceptable for discharge. Passive treatment
systems for these flows are not proposed as part of the current proposal but may be assessed in the
future where flows and quality are amenable to this type of treatment.
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D OP OSUR
pH (5.5)4.5 (6.7) 4.6 7.9 pH (5.5)4.8 (6.7)6.9 7.9
Ag 0.0001 0.0002 0.0005 Ag 0.0001 0.0002 0.0005
Al 0.003 (0.006) 12 (0.3) 25 Al 0.003 (0.006) 0.7 (0.3)1.4
As 0.001 0.002 (0.01) 0.07 As 0.001 0.002 0.01
Ba 0.013 0.020 0.044 Ba 0.013 0.02 0.04
Ca 31 480 590 Ca 31 480 590
Cd 0.00005 (0.00012) 0.007 | (0.0019)0.012 | Cd 0.00005 | (0.00012) 0.0005 0.002
Co 0.0002 (0.026) 1.9 (0.175) 3.0 Co 0.0002 (0.026) 0.33 (0.175) 0.60
Cr 0.0005 0.001 (0.003) 0.13 Cr 0.0005 0.001 0.003
Cu 0.0005 (0.001) 0.027 (0.003) 0.36 Cu 0.0005 (0.001) 0.008 (8883)
Fe 0.02 (0.07) 300 (7.3) 470 Fe 0.02 (0.07) 90 (7.3) 120
Hg 0.00008 (0.00008) 0.0001 0.0005 Hg 0.00008 | (0.00008) 0.00011 0.00047
K 4 14 22 K 4 14 22
Mg 154 115 280 Mg 154 115 280
Mn 0.3 15 61 Mn 0.3 15 61
Na 12 37 101 Na 12 37 101
Ni 0.003 (0.063) 0.78 (0.5)1.4 Ni 0.003 0.063 0.5
Pb 0.0001 (0.0002) 0.002 (0.0007) 0.005 | Pb 0.0001 0.0002 0.0007
SO4 198 1,440 2,400 SO4 198 1,440 2400
Sb 0.00002 (0.0004) 0.002 (0.0025) 0.003 | Sb 0.00002 (0.0025) 0.0006 0.0025
Se 0.001 0.002 0.005 Se 0.001 0.002 0.005
Zn 0.003 (0.0425) 1.2 (0.39) 2.8 Zn 0.003 0.043 0.4
Notes:

Bold denotes numbers based on modelling, italics denote TSF1A data, brackets denote TSF1A data for comparison.
Development modelling numbers are based on six scenarios.
Closure modelling numbers are based on two scenarios.

All concentrations reported in mg/L.

6.3.3

The closure of Gladstone pit involves backfilling with approximately 5 Mt of rock placed and

Permanent Rock Disposal to Gladstone Pit

construction of a liner over this rock to enable tailings placement.

NAF/PAF rock material sourced from both Martha and the Gladstone Pit will be utilised to backfill the
Gladstone Pit. Furthermore, the neutralisation capacity of NAF / low PAF material from the Martha
together with amended limestone will introduce a buffer to acidity from the exposed pit walls.

The key mitigation measures for the placement of PAF rock within Gladstone Pit are as follows:

e  For rock placed below GOP TSF liner material will be paddock dumped and spread and
compacted in lifts in the order of 1m in height, lime amendment of these layers will be completed to
provide lag to limit acid generation until subsequent lifts are placed and compaction via track rolling
vehicle movement across each of these lifts.
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e  For rock above the GOP TSF liner the continued placement and encapsulation of material will be in
the same manner as other RTSA permanent storage facilities.

The rate of limestone amendment for both the rock material is dependent on the required lag period.

Both saturation of the placed PAF rock and the sealing effect of the overlying liner and tailings will be
highly effective long-term controls on oxidation of this material. The degree of oxidation during filling will
therefore be the primary factor influencing the post closure water quality within this fill.

As the rate of material placement and hence burial beneath the oxidation zone will vary, the lag of
placed rock will need to be adequate to limit oxidation of material for this time. The working lift of placed
PAF rock material will be compacted to limit oxidation. The lag required will depend on the rate of
infilling, the compacted nature of the PAF material after successive lifts of rock are placed, and the time
period until the material is either saturated from groundwater recharge or at a sufficient depth below the
active surface to limit oxygen ingress.

Groundwater recharge in the pit is expected to take an extended period from when underground mining
and dewatering cease. This includes a period of approximately 3.5 years to fill the underground voids
and an additional 6 years for recharge from base of pit to natural groundwater levels.

It is therefore expected that low permeability layers created from rock placement in lifts with compaction
and depth below the active surface will be the primary control on oxidation and hence porewater quality
in the short term (during backfilling and prior to tailings placement). Based on oxygen probes in existing
TSF embankments the effective depth of oxidation in uncovered PAF rock is likely to be in the order of
8m (SRK, 2011). A conservative average period of exposure for limestone amendment has therefore
been estimated based on the maximum duration that any placed rock will be within 8m from the active
filling surface.

The majority of the GOP rock backfill is placed in a period of less than 2 years beneath the 13 ha lined
area. Based on the rate of backfilling and the assumed 8 m oxidation profile, Table 11 and Table 12
show the lag required for PAF material during backfilling of the Gladstone pit in the rock placed
immediately beneath TSF Liner would be in the order of 250 days.

Table 11 Martha Rock Acidity Neutralisation Requirements

vear Total lag Additional la Limestone Limestone

(of backfilling) Required required 9  Amendment Rate Amendment Rate
9 (days) q (Mean NAPP) (95% UCL NAPP)

1 70 - -

2 250 110 0.4% 0.6%

Table 12 Gladstone Rock Acidity Neutralisation Requirements

vear Total lag Additional la Limestone Limestone

(of backfilling) Required required 9  Amendment Rate Amendment Rate
9 (days) q (Mean NAPP) (95% UCL NAPP)

1 70 - - -

2 250 180 1.0% 1.4%

The calculated exposure period and hence required limestone amendment increases rapidly in year 2
of backfilling. This is due to the increased timeframe for placed lifts of waste to achieve a depth of 8
metres from the active placement as a result of the greater base pit surface area relative to the volume
being deposited.

It is also noted that while Gladstone PAF rock could be placed in the base of the pit in year 1 of
backfilling without limestone amendment, the inability to stockpile the material limits the volume that
could be placed in this manner to material that could be placed and compacted within the 70 days lag
period.

Additional limestone requirements for the neutralisation of acidity produced from the pit walls during
backfilling have also been calculated, based on variables outlined in Table 13.

Table 13 Pit Wall Acidity Neutralisation Requirements
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ltem ‘ Value

NAPP (95% UCL Gladstone Rock) 110 kg H2SOu4/tonne
Adopted oxygen ingress depth 0.1m

PAF Pit Wall Area 136,050 m2
Limestone required to fully neutralise acidity 112 kg CaCOsftonne
Pit wall neutralisation requirements 3,500 tonne CaCOs
Volume of Gladstone Backfill 2,619,260 m?
Limestone amendment rate for pitwall <0.1%

neutralisation

Due to the volume of material being backfilled into the pit and the limited oxygen ingress into the pit
walls, the actual calculated amendment rate (to account for this acidity) is proportionally small. It is
therefore recommended that additional limestone addition to account for the pit wall oxidation is
adequately provided for by the calculated neutralisation requirements conservatively estimated for
backfill lag extension.

Notwithstanding the values and assumptions provided, the key assumptions used in assessing and
calculating the amendment requirements are as follows:

e That all PAF rock placed has NAPP characteristics reflective of the mean and 95% UCL figures
given.

e  PAF rock used within the column tests is representative of rock from the proposed mining areas
(with calculated sulphate generation rates proportional to calculated NAPP values).

e No scaling factors have been applied to the sulphate generation rates calculated from the column
leachate tests. This is considered a conservative assumption as it does not take into account likely
differences in porosity and particle size distribution.

e  That exposure periods given are conservative based on the backfilling schedule, the rate of
perched water saturation and assumed oxidation depth.

e  For pit wall acidity, it is assumed that exposed PAF material has a NAPP value based on the
Gladstone rock of 95% UCL of 110 kg H2SOul/t. This is considered conservative.

6.3.4 Placement and Compaction of Rock

Disposal of rock via placement and compaction within Gladstone Pit (and within TSF3 embankment and
the NRS) will be undertaken in a manner that will limit the rate of oxygen ingress and limit the potential
of the material producing acidity until consecutively placed material (on top) is of sufficient thickness to
prevent ongoing oxidation.

Requirements for limestone amendment, required lag and derivation of the dosing rate for PAF are as
outlined in this Section (Section 6.0) for other permanent repositories.

For material sourced from Gladstone Pit it is recommended that limestone spreading be applied atop
the placed layer and then compacted in order to introduce alkalinity (via infiltrating rainfall) into the
material and to extend the natural lag of the PAF rock after placement. Alternatively, for material
sourced from Martha, this material should be blended on the conveyor at the appropriate rate before
placement and compaction within the pit.

It is proposed that limestone spreading is based on current site management practises, where regular
(monthly) slurry testing and regular surface limestone application is undertaken. However, it is proposed
that the amendment rate be adjusted to account for the required lag period (the period from placement
and being outside of the zone of oxidation). This rate of amendment should be related to the sulphur %
of the rock material, the NAG pH, the classification of the material based on the sulphur % and the NAG
pH, and the required lag period.

For illustration, Table 14 and Table 15 show examples where PAF rock material with ABA
characteristics as per the mean and 95% UCL of Martha and Gladstone rock respectively are placed
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and compacted and left uncovered for a period of 210 days. A calculated amendment rate of between
0.2% and 1.7% is conservatively recommended in order to extend the lag period assuming a 2 m
oxygen profile is present.

Table 14 Martha Compacted Rock - Acidity Neutralisation Requirements

Total lag Additional lag HIESEIE Limestone Amendment

Amendment Rate

(Mean NAPP)
210 70 0.2% 0.4 %

Rate (95% UCL NAPP)

Required (days) required

Table 15 Gladstone Compacted Rock - Acidity Neutralisation Requirements

Total lag Additional lag Limestone Amendment Limestone Amendment

Required (days) required Rate (Mean NAPP) Rate (95% UCL NAPP)
210 140 1.3% 1.7%

Rock placed within the zone of oxidation for the final proposed landforms (typically within the final 2 m
of directly placed materials) should comprise NAF material only.

6.3.5 Estimated Backfill Rock Porewater Quality

As discussed, rock will be placed in a manner to limit oxidation (refer Section 6.3.4) and appropriate
limestone amendment will be carried out to extend the lag period where deemed necessary. With these
control measures in place, a limited volume of oxidation is expected to occur within the backfilled
material. Oxidation products will nevertheless be evident in porewater and hence a small volume may
become evident in groundwater within the immediate vicinity of the backfilled Gladstone Pit.

Porewater quality associated with rock has been calculated using the following steps:

e Leachate concentrations from field columns has been assessed and summarised for likely pore
fluid composition and concentration (Appendix D). The limestone blended and compacted columns
are used for the assessment of post closure backfill water quality. These columns utilise high
sulphur Gladstone material and replicate proposed placement methods (limestone blended/loose
placement) and compacted placement. Long term post closure porewater quality also considers
the saturated column water data to assess effects of groundwater saturating the backfill.

e  This summarised leachate data has then been analysed in the geochemical modelling software
PHREEQC Interactive version 3.6.2 utilising the Minteq.v4 database in order to equilibrate the
predicted chemistry based on the oversaturation and secondary co-precipitation of various trace
elements. The steps undertaken in PHREEQC are as follows:

1. Equilibrate leachate from the column tests with a range of minerals that typically influence the
solubility of the various contaminants of concern. The minerals considered include sulphides,
hydroxides, carbonates and sulphates.

2. Determine the influence of changing groundwater conditions on the adsorption/desorption of
trace elements to iron oxy-hydroxides or hydrous ferric oxides (HFO). The insoluble iron mass
from over saturation is assumed to be present as iron hydroxides and is provided for sorption
reactions. In this manner a new equilibrium between adsorbed and soluble trace elements can
be modelled.

3. Modelled results from the above process are then compared to TSF1A leachate data and
where the above modelling indicates changes from the existing data, modelled results are
adopted in Table 16.

Modelled porewater quality is considered to reflect the range of porewater chemistry that would be
expected to occur within the backfilled Gladstone Pit upon backfilling. Localised differences are
expected, with the result of the variability of waste rock material, the degree of oxidation, the presence
of neutralising minerals and the availability of iron hydroxide minerals for adsorption of trace elements.

The range of predicted contaminant concentrations is summarised in (Table 16).
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Trace element concentrations vary considerably depending on the assumptions around adsorption
sites, whether limestone is present (solution is equilibrated against calcite or not) and the assumed non-
equilibrated porewater concentration.

Concentrations are expected to be diluted considerably outside of the pit area with the natural
groundwater. The degree of dilution will depend on the distance from the pit and it is expected that a
high degree of attenuation through additional adsorption will occur.

Table 16 Gladstone Pit Porewater Quality

Post Closure Long Term

Parameter : : : : : 95
Median 95 Percentile Median Percentile

pH 3.83 5.6 7.9 3.83 6.7 7.9
Al 0.003 6.9 22 0.003 0.9 21
As 0.0001 0.0016 0.01 0.0001 0.0013 | 0.1
Ba 0.01 0.015 0.04 0.01 0.01 0.04
Ca 31 312 590 31 540 630
Cd <0.00005 0.007 0.01 <0.00005 | 0.002 0.01
Co 0.0002 34 4.5 0.0002 0.57 4.3
Cr < 0.0001 0.003 0.04 < 0.0001 | 0.0005 0.003
Cu 0.0005 0.09 2.0 0.0005 0.0005 0.3
Fe 0.02 325 435 0.02 30 430
Hg 0.00008 0.0001 0.0005 0.00008 | 0.00019 | 0.0005
K 4 20 30 4 20 46
Mg 15 50 280 15 70 280
Mn 0.3 8.1 61 0.3 8.9 61
Mo 0.0002 0.0003 0.001 0.0002 0.0002 | 0.001
Na 12 240 750 12 140 750
Ni 0.003 1.3 29 0.003 0.26 1.7
Pb 0.0001 0.0001 0.0007 0.0001 0.0001 0.0007
SOy 200 2400 2,800 200 1600 2700
Sh 0.0002 0.003 0.004 0.0002 0.0004 0.004
Se 0.001 0.002 0.02 0.001 0.002 0.01
Zn 0.003 2.9 4.4 0.003 0.05 1.5

All concentrations reported in mg/ except pH.

6.4 Estimated WUG Underground Water Quality

A highly conservative worst-case assessment of groundwater quality within voids of the saturated
backfill (porewater) in the WUG mine post closure is determined using the following approach:

e The backfilled mine is flooded with groundwater of a composition comparable to the existing
groundwater quality within the vein system; and,

e The total oxidised mass of sulphate and associated trace elements (determined based on their
individual molar ratios to the amount of oxidised sulphur) within the waste rock is dissolved
within the total volume of the initial porewater within the waste rock backfill of the underground
mine. This is calculated from sulphate generation rates from the WUG columns.
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Table 17 includes the worst case backfill water quality predictions determined by this method in square
brackets. The acid sulphate generation rates estimated for the waste rock stockpile and the
underground mine are such that the chemistry of mine water is likely to be limited by solubilities of the
species present rather than the available mass of constituents produced by sulphide oxidation of the
waste rock. Concentrations calculated on the basis of the oxidised mass of contaminants as described
above are therefore theoretical estimates of worst-case groundwater quality within the backfill. In
addition, these estimates are unlikely to be in geochemical equilibrium depending on pH and redox
conditions, which are present in the underground mine post mining.

Table 17 summarises the existing groundwater quality within the WUG system, and for comparative
purposes includes the pre mining chemistry of samples collected from the Waihi No.7 Shaft. The water
chemistry for the Waihi No.7 Shaft was evaluated using PHREEQC, , based on equilibrium chemistry of
agueous solutions interacting with minerals, gases, solid solutions, exchangers, and sorption surfaces.
It is estimated from PHREEQC modelling that the water within the Waihi No 7 Shaft at 206.5 m depth
was at equilibrium with iron species at an Eh of approximately —320 mV.

It is assumed for the purposes of modelling that similar redox conditions would develop within the WUG
Mine. Geochemical modelling of these chemistries allowing for precipitation of oversaturated species
and adsorption is included in Table 17 as best estimates of backfill porewater quality post closure
(values not in brackets). The PHREEQC model used the worst-case predictions referred to above as
inputs for a range of scenarios including the following: -

e simulating iron oxy hydroxides precipitation to achieve equilibrium with mineral phases such as
goethite (FeOOH), lepidocrocite (FeOOH) or ferrihydrite (Fe(OH)3);

e simulating equilibrium with carbonate species using the mineral phase calcite to account for the
dissolution of carbonate species associated with the residual acid neutralising capacity within
the waste rock;

e simulating equilibrium with sulphate species using the mineral phases gypsum or anhydrite to
account for the precipitate of oversaturated sulphate species which are present;

e simulating adsorption of trace elements present in the resultant solution onto hydrous ferric
oxides surfaces using a two layer model with no diffuse layer (Dzombak and Morel, 1990); and,

e in all scenarios it was ensured that the redox conditions remained at or about the value
determined for the Waihi No.7 Shaft (-320 mV).

The values presented in Table 17 reflect the range of predicted concentrations determined for the
above simulations.

Under strongly reducing conditions and with adequate residence time it is possible that precipitation of
sulphides species will occur within the saturated backfill. In the event that these conditions do develop,
extremely low levels of trace elements would be expected within groundwater.

An assessment of movement of WUG Underground Water Quality beyond the WUG domain has been
completed and is included in Appendix H.
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Table 17  Existing Groundwater Quality Within the WUG System

Predicted Favona Backfill

Existing WUG Groundwater Waihi No.7 Shaft Premining Water Quality
Parameter 1984
206.5 m Unmitigated Mitigated
depth
pH(pH units) 5.2 6.3 7.4 6.5 6.9 6.9 [3.2] 7.3 [5.5]
ég‘gg‘g)y - Total (g/m3 as 3.7 325 300 - ) i ]
Sulphate(g/m3) 5 7.5 200 550 1200 1020 500
Aluminium-Dissolved(g/m3) 0.003 0.011 0.62 - - 0.001 [55] 0.001 [27]
Arsenic-Dissolved(g/m3) 0.001 0.00135 0.035 0.017 0.05 0.12 [6.4] 0.04 [3.1]
Antimony-Dissolved(g/m3) 0.0002 0.0002 0.0045 - - 0.001 0.0004
Calcium-Dissolved(g/m3) 0.36 6.8 121 545 391 320 [48] 170 [23]
Cadmium-Dissolved(g/m3) 0.00005 0.00005 0.00005 - - - -
Copper-Dissolved(g/m3) 0.0005 0.0009 0.011 <0.001 <0.001 11 0.55
Iron-Dissolved(g/m3) 0.02 0.295 24 7.9 11.3 150 [180] 38[90]
Magnesium-Dissolved(g/m3) 0.57 1.535 17.2 67 172 31 15
Manganese-Dissolved(g/m3) 0.004 0.2595 1.24 18.2 21 - -
0.0001 0.0001

L ead-Dissolved(g/m3) 0.0001 0.0001 0.0034 < 0.005 < 0.005 [0.001] [0.0003]
Nickel-Dissolved(g/m3) 0.0005 0.0024 0.0173 - - 0.09 [0.15] 0.01 [0.07]
Potassium-Dissolved(g/m3) 11 5 14.3 11 14.1 14.2 7
Sodium-Dissolved(g/m3) 5.7 9.2 70 26 49.7 8.4 4

Note: The values in brackets represent the worst case backfill water quality predictions
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7.0 Mine Tailings and Tailings Management

7.1 Introduction

The tailings generated from the Waihi North Project will be deposited in the proposed TSF3 and the
GOP TSF. Existing tailings solids and pore fluid data have been used for comparison with the
geochemistry of the proposed mine tailings generated from the Waihi North Project.

Geochemical assessments involved the analysis of available ore geochemistry data for the existing
mine operations and proposed mining areas, and a review of seepage and decant water quality within
the existing tailings impoundments. These datasets were used to estimate tailings decant pond and
seepage water quality for TSF3 and GOP TSF proposed as part of the Waihi North Project.

7.2 Laboratory Analytical Work

7.2.1 Statistical Analysis of Ore Geochemistry

The objective of the statistical analysis was to determine whether any significant variation exists
between the ore chemistry at the proposed Gladstone Pit and WUG mine, and the ore being mined
from the current and past operations.

Summarised results from the ore geochemistry testing (acid generating potential, major elements and
trace elements) are provided in Table 18 (proposed GOP and WUG) and Table 19 (historical ore
samples from Trio, Favona, Martha and Correnso).

Table 18 uses the geochemical abundance index (GARD guide), to identify those trace elements that
may be present at elevated concentrations relative to a typical background (mean earth crust). The
specific intention of this comparison being the identification of potential contaminants of interest which
may differ from current tailings at the Waihi operations. Boxplots showing the relative concentration
range of mercury, arsenic, antimony, copper, selenium and manganese within the Gladstone and
Wharekirauponga ore material are shown in Figure to Figure .

In general, the acid generating potential of the ore from within the proposed GOP and the WUG is
similar to that of historical mining areas. This includes:

e  Mean sulphur concentrations in the Gladstone ore are higher than historical ore processed from
Martha Pit but within the range of existing underground developments (Favona, Trio, Correnso).

e  Mean sulphur concentrations in the Wharekirauponga ore are comparable to the historical mining
operations.

e The Gladstone ore has low acid neutralising capacity relative to the historical mining operations.
e  WUG ore has comparable acid neutralising capacity to the historical mining operations.

7.2.2 Tailings Leaching Potential

Table 18 indicates arsenic, manganese, mercury, antimony and selenium are enriched based on
geochemical abundance indices. The following is noted for these trace elements with respect to ore
from the existing mining operations:

e Arsenic concentrations in Gladstone and WUG ore show a similar concentration and distribution to
historical ore with a slightly lower mean concentration in WUG ore.

e Antimony is elevated in Gladstone ore relative to historical data but is within a similar range in both
datasets. WUG has slightly lower mean concentrations than historical ore with some outliers with
elevated concentrations.

e Mercury is more elevated in Gladstone ore and is therefore the primary focus area with regard to
management of mine tailings. WUG has comparable concentrations to historical ore.

e Manganese concentrations in Gladstone and WUG ore are lower than in historical ore.
e Mean selenium concentrations in Gladstone and WUG ore are comparable to historical ore.
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e Mean copper, lead and zinc concentrations in Gladstone and WUG ore are generally lower than in
historical ore.

e Gold and silver are extracted as part of mineral processing and assessment of GAl in ore is
therefore not relevant. While silver has a consent compliance limit existing mine waters show that it
is not elevated in TSF waters and leaching tests (Table 18) suggest the Gladstone and WUG ores
will not result in any increase in dissolved concentrations.
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Table 18 Summary of Geochemical Results for Gladstone Ore and Wharekirauponga Ore

Gladstone Pit

Wharekirauponga Underground BMine

Mean cone. in earths

Geochemical Abundance Index

T n Mean Range n Mzan Range crust ' Gladstons Pit :‘;:;::::2“;?;
Acid Generaling Potential

Total Sulphur (%) 220 23 00180 4@8 0.81 0.005-10 0.03 g 4
Total Carbon (%) 1@ 0.02 0.01-0.1 50 0.0z 0.01-0.18 - . .
NP (kg CaCOy/tonne]’ 1= 1.7 0 B33-8.33 &0 135 0.B33-14 004 - = -
Major Elaments

Alurminium {%)" 154 48 010 500 1.81 0.03-7.88 a8z 1] 1]
Iroen (%) 220 iz 0.75-16.05 4@8 1489 043118 4.1 0 0
Caleium (%] 220 o.0z2 0.01-0.08 498 0.07 0.005-0 .05 4.1 1] 0
Megnesium (3] 154 0.1 o1 4086 0.05 0.005-0 59 23 o 0
Sodium (%) 220 0.01 0.01-0.03 408 0.04 0.005-0 48 23 o 0
Potessium (%)’ 154 0.9 04 468 1.81 0.01-7.48 29 o 0
Trace Elemenis

Arsanic 220 2757 2.5-2850 681 250 1.4-8300 1.5 & B
Baron 212 1.1 1-3 - - - 10 o -
Bariumn' 154 1387 20-1380 520 178.7 0.7-880 500 o 0
Cedmium 220 0.2 0.02-0.8 400 0.1 0.005-0.05 0.1 1] o
Cobalt 220 B8 0.543.3 520 1.2 02179 20 ] o
Chromium’ 154 437 17-148 4049 234 2-140 100 o 0
Copper 220 18.3 28808 a5z 254 2-2400 50 ] 0
Mangmnas= 220 LIS 8-348 528 1438 5g-828 850 o o
Mareury 220 a7 0.13-120.5 266 0.6 0.005-34.3 0.05 E 3
Molybderum 220 21 0.7-17.1 520 41 025882 15 o 1
Michkal 220 12.8 0.5-1345 520 20 0.25-13.1 B0 0 0
Lead 220 7.0 06538 652 7T 0.4-57.8 14 o ]
Antimany 154 611 11-214 G50 30.4 0.75-802 02 6 fi
Salanium 220 i6 0.3-32.8 520 27 0.1-145 0.05 & §
Silver 220 55 0.1-38.4 1288 56 0.5-1450 0.07 [ B
Strontium 220 82 1-57.2 520 284 0.4-118.5 ] ] o
Thakum 220 0.4 0.01-8.41 520 33 0.01-737 0.8 ] 2
Tin 220 0.8 0.1-8.5 520 oA D115 22 ] o
Finc 220 17.8 1-205 652 215 2227 75 0 ]
MNotes:

Units @re in mg'kg unless stated othervis=.

Arithmitic Mean (and lower bound of Rengs) assumes vak=s eportad 8t gnalytics! delection kit ar2 egqusl to eanelyticel detection limit
1. Bowen, HIM, 1870, Enviranmentsl Chemistry of the Elemants.

2. Gapchemical Abundence Iindices - The Gerdguide version 0.7 - Metiona! Institutz of Acid Prevention.
3. Viehes based on Total Carbon. When Total Carbon wasn't detected, the detecstion limit value of 0.01%C was usad.
4 Valees representative of all Overburden and Ore samples snalysed. See comment in text regarding 2-acid versus S-acid dipeston.

Bold - Concentrations sxcesd the mean vakue for the earths crust
Red - Geochemice! Abundance |ndices of 3 or greatar
- Mo date or number of data points insufficient to generate meaningful valus
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Favona Vein (9 Samples) and

Martha Mine Ore

R— M?:rﬁsﬂ Vein (105 les) Trio Development Ore Comenso Ore Mean conc. i|11. earths Geochemical Abundance Index
ple) crust

Mean Ramge Mean Range Mean Rarge n Mean Rarge n Favora Marira Urson Trio Amararth Correnso
Acid Generating Potential
Tofal Sulphur (%) oy 0.06—-15 03 0005-08 2863 235-319 23 33z 1.36-8.66 13 003 3.00 200 5.00 5.00 6.00 6.00
Sulphur after pyrolysis - - - - 050 D.38 -057 - - - - - - - - - - -
Total Carban (%) - - - - 028 0.16 -0.51 25 0.86 0.11-422 13 - - - - - - -
Total Onganic Carbon (%) - - - - 0.a7 005-012 - - a F . - - - - - -
MPA (%CaC0,) 22 0247 09 001-26 823 7.34-9497 - 10 42270 - N -~ - " = = -
ANC (%CaCo,) (13 02-13 - - 235 1.33-423 - 75 2.21486 . - - - - L . i
MNAPP [aCalC0y) 15 -18-29 - - 588 314-864 - 32 272 - 281 - N - 4 - 2 = -
ANC/MPA 13 007 —-56.8 - - 0.30 0.13-057 - 1.1 002-32 = - - - - - - -
MNP (kg CaCO4tonne) & 2-13 5 0.1-28 1748 g 32 - 72 916-3515 - - = 3 - - 2 -
AP (g CaCOy/tonne) 22 2-47 - - B6.56 5584 -8219 - 104 42770 E < - - 8 - E -
MNPR (NPIAP) o7 DD035-34 - - 029 008 -062 - 11 003-44 - - - - - - - -
MNP (kg CaC0.Aonne) -18 42-45 - - 4907 -17.62 --T3.05 - 32 -261-272 - - - - - - - -
Major Elaments
Alarminium (%) 1.3 0E—21 - - 345 323-372 29 - - - 82 0000 - 0.000 0.000 0.000 -
Iron (%a) 12 05-18 29 18-35 i 302-382 29 - - - 41 0000 0.000 D.000 0.000 0.000 -
Calcium (%) 01 004 —022 - - 054 010 -127 29 1.924 0.16-623 21 41 0000 - 0.00a 0.000 0.000 0.00
hagresium (%) 02 00z2—-12 - - 1.03 0B3-133 29 1.038 033-505 21 23 0.000 - 0.000 0.000 0.000 0.00
Titanium (%) 0.02 0,01 -0.07 - - o1 0.10-0.13 bt - - - 056 0.000 - 0.000 0.000 0.000 0.00
Sodium (%) 0.02 <0,01-0.04 - - 0.18 0.14-026 2 0.084 0.015-1 i 23 0.000 - 0.000 0.000 0.000 0.00
Potassium () o7 02-14 - - 233 216-248 2 - - - 21 0.000 - 0.000 0.000 0.000 0.00
Manganese (%) o.az2 0.006 —0.08 023 01-05 011 0.07-0.16 .| 0.298 - | 0.85 0.000 0.000 0.000 0.000 0.000 0.00
Trace Elemants
Arsenic 107 16 — 226 6.0 20-76 136 114 -158 29 M 13-1290 35 15 5.00 4.00 5.00 5.00 6.00 7.0
Barium Fj-) 33180 630 380 —1400 - - 29 - - - 500 0.0 0.00 - - - 0.00
Cadmium 04 0o06—1.8 030 02-05 167 3-5 25 ] =0.5425 | 01 1.00 1.00 5.00 4.00 4.00 5.00
(Cobatt 43 1.5-81 199 14-26 120 11-13 29 a5 <5-10 21 20 0.00 0.00 0.00 0.00 0.00 200
Chromiurm 252 148 — 426 - - 174 147 -201 .. 40 15-60 21 100 0.00 - 0.00 0.00 0.00 1.00
Copper 119 22 405 360 20-T1 161 95- 258 oz 485 18 - 5010 3 =0 0.00 0.00 1.00 0.00 0.00 200
Merncury 06 0.3-240 0.400 03-06 0.283 023 -0.337 16 0,140 0.02-052 21 Q.05 3.00 200 1.00 200 1.00 0.00
oy bderum 4B 28-90 - - 15.0 14 -16 2 1429 05-34 21 156 1.00 - 200 200 200 0.00
Nicke! 93 56-134 BT 270 18.0 15-21 23 23 10 -60 i 80 0.00 0.00 0.00 0.00 0.00 200
Lead 122 4-710 240 10-350 1082 TED - 1661 29 2440 0 - 10400 32 4 200 0.00 6.00 5.00 5.00 6.00
Antimony [i-) 20-233 260 2045 48 45-53 29 262 0-82 23 02 B.00 6.00 7.00 7.00 7.00 6.00
Selenium 51 =112 0600 gz2-22 3 2-4 13 37T 0DB-134 21 0.05 6.00 3.00 5.00 4.00 4.00 5.00
Zine 266 Z3-1420 69.0 31 —106 1913 1411 - 3057 29 5037 120- 33200 35 75 1.00 0.00 4.00 3.00 3.00 5.00

Umis are m me'les unless siated othermise
Red - Creater thun 3 for the Geochammeal Abundanee Indax

1. Bow=n HTM, 1972 Eroorrenial Georhemiry of the Flementy.
2 Geochonmral Abondanee Index - The Guard smde version 0.7 - Natonal stomts of Acd Preventiom
3. Maommimn selenmm value adopted for conservatism and amltyical detertion howt
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Hg (mg/kg)

0. : E_ .  — ,
Gladstone Ore Histaric Ore WUG Cre

Figure 11. Box plot showing concentration range of Hg in ore material

Box plot shows from highest node to lowest node: maximum / 75%ile / Median / 25%ile / minimum concentrations. Box and
whisker source data assumes values reported at the laboratory analytical detection limit are equal to the analytical detection
limit (e.g. a laboratory value of <0.02 mg/kg is represented as 0.02 mg/kg).
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Figure 12. Box plot showing concentration range of Sb in ore material

Box plot shows from highest node to lowest node: maximum / 75%ile / Median / 25%ile / minimum concentrations. Box and
whisker source data assumes values reported at the laboratory analytical detection limit are equal to the analytical detection
limit (e.g. a laboratory value of <0.02 mg/kg is represented as 0.02 mg/kg).
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Figure 13. Box plot showing concentration range of As in ore material

Box plot shows from highest node to lowest node: maximum / 75%ile / Median / 25%ile / minimum concentrations. Box and
whisker source data assumes values reported at the laboratory analytical detection limit are equal to the analytical detection
limit (e.g. a laboratory value of <0.02 mg/kg is represented as 0.02 mg/kg).
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Figure 14. Box plot showing concentration range of Mn in ore material

Box plot shows from highest node to lowest node: maximum / 75%ile / Median / 25%ile / minimum concentrations. Box and
whisker source data assumes values reported at the laboratory analytical detection limit are equal to the analytical detection limit
(e.g. a laboratory value of <0.02 mg/kg is represented as 0.02 mg/kg).
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Figure 15. Box plot showing concentration range of Cu in ore material

Box plot shows from highest node to lowest node: maximum / 75%ile / Median / 25%ile / minimum concentrations. Box and

44

whisker source data assumes values reported at the laboratory analytical detection limit are equal to the analytical detection limit
(e.g. a laboratory value of <0.02 mg/kg is represented as 0.02 mg/kg).
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Figure 16. Box plot showing concentration range of Se in ore material

Box plot shows from highest node to lowest node: maximum / 75%ile / Median / 25%ile / minimum concentrations. Box and

WUG Ore

whisker source data assumes values reported at the laboratory analytical detection limit are equal to the analytical detection limit
(e.g. a laboratory value of <0.02 mg/kg is represented as 0.02 mg/kg).
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Laboratory leach tests were undertaken on ore material (head) from the proposed Gladstone Pit to
produce a liquor and residue that would make up the tailings from ore processing. Laboratory results
for these ore (head), liquor (porewater) and residue (tailings solids) components are summarised in
Table 20. Ore was processed in three different grind sizes (53, 75 and 90 um) to investigate relative
recovery rates. Data from the 75 um tests has been presented here as it is most representative of likely
ore processing during mining. The liquor data is used to calculate predicted porewater quality and
seepage quality from the consolidated tailings. The mineral extraction process introduces considerable
alkalinity as can be seen in the liquor and residue samples which is consistent with actual data for the
TSFs at site as shown in Table 24.

In addition, samples of tailing solids were sent for SPLP analysis (USEPA method 1312). This method
is designed to determine the mobility of analytes present in processed tailings and partially simulates
conditions within the tailings facility where water passes through the consolidated tails and adsorption-
desorption of soluble trace elements can occur. The results of the SPLP analyses undertaken on three
Gladstone and three WUG ore are presented in Table 21. The results suggest that the trace elements
of concern present in the liquor that have been mobilised during the processing of the ore rapidly
reduce and ongoing leaching of trace elements from the tailings after the initial process water release
are orders of magnitude lower.

The SPLP data is used to assess relative leachability of trace elements from respective ores which is
used in the predictions of porewater quality and seepage quality. The partition coefficient for the tailings
residues were calculated using the ratio of residue geochemistry to SPLP extraction concentration
correcting for the 20:1 liquid to solid ratio in the SPLP test method.

For trace elements where the leachability has increased in Gladstone and Wharekirauponga ore from
the historical Waihi dataset, the difference in leachability has been summarised in Table 22, where the
increases are greater than an order of magnitude and are therefore included in the assessment of
decant and porewater.
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Table 20 Summary of Geochemical Results for Gladstone Ore Processing

Gladstone Pit - Head

Gladstone Pit - Liquor

Gladstone Pit - Residue

Parameters

n Arithmetic Mean Range n Arithmetic Mean Range n Arithmetic Mean Range
Major Elements % % (mgiL) (ma/L) % %
Aluminium 6 257 2.09-307 6 787 32-153 6 26 203-319
Iron 6 223 166-4.17 6 23.87 41-402 6 262 208-428
Calcium 6 0.03 0.02-003 6 3117 3-90 6 017 015-0.21
Magnesium 6 0.06 0.04-0.08 6 1.0 1-1 6 0.06 0.04-0.09
Sodium 6 0.01 0.01-002 6 970.33 791 -1185 6 0.02 0.01-0.02
Potassium 6 0.54 0.44 - 067 6 11.17 9-15 6 0.52 043-065
Trace Elements (mg/kg) (mg/kg) (mgiL) (mg/L) (mg/kg) (mglkg)
Arsenic 6 290 1995 - 375 6 017 01-03 6 302 213 -390
Barium 6 130 20 - 280 6 0.10 01-01 6 130 20-290
Cadmium 6 0.05 0.02-0.07 6 0.01 0.01-0.01 6 0.07 0.04-01
Cobalt 6 722 09-136 6 0.58 01-11 6 14.03 101-176
Chromium 6 54 83 50 - 62 6 0.10 01-01 6 8385 736 -944
Copper 6 19.17 116-248 6 292 21-44 6 4593 359-574
Manganese 6 29 67 23 -39 6 1.07 06-18 6 103.17 80 -127
Mercury 6 498 0887 -217 6 0.50 0.05-1.41 6 3.81 0817-159
Molybdenum 6 275 1.5-391 6 0.30 01-06 6 26.4 203-204
Nickel 6 11417 985-1345 6 292 26-31 6 498 67 413 - 537
Lead 6 533 32-85 6 0.20 02-02 6 15.32 73-375
Antimony 6 85.35 686-945 6 0.40 04-04 6 88.73 721-1025
Selenium 6 283 2-4 6 012 01-02 6 283 2-4
Zinc 6 55.83 46 - 75 6 1.08 1-12 6 2583 20 - 37
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Table 21 SPLP Results from Tailings Pulps

Gladstone Tail

47

Sample Name WL8 (Breccia) - Analytical Results | Residue Geocehmistry Liquor SPLP Extraction {18 Hours) SPLP Extraction {36 Hours) SPLP Extraction {54 Hours) SPLP Extraction (72 Hours) | SPLP Extraction (90 Hours)
Date

Laboratory Reference 1856610.1 / 1656610.4 1856610.7 / 1856610.1 1856610.13 / 1656610.16 1856610.19 / 1856610.22 1856610.25 / 1856610.28
SPLP Sample Weight g - - 50 &0 50 &0 a0
SPLP Final pH - - 8.7 8.8 9.3 94 9.5
SPLP Extractant Type De-ionised Water, pH 5.8 +/- 0.4

pH pH Units - - 8.5 92 9.2 9.3 9.5
Acidity (pH 3.7) g/m3 as CaC03 - - <10 =10 <10 <10 <10
Total Alkalinity g/m3 as CaCO3 - - 45 33 28 23 25
Electrical Conductimity (EC) [mSim - - 28.6 4.8 3 49 4.8
Dissolved Aluminium g/m3 29900 3.2 0.003 - - - -
Dissolved Antimony g/m3 99.3 0.4 0.02 0.0121 0.0065 0.0043 0.0027
Dizsolved Barium g/m3 290 0.1 0.031 0.0187 - 0.0089 0.0165
Dissolved Calcium g/m3 1800 90 47 35 - - -
Dissolved Cobalt g/m3 17.6 11 0.0026 0.0007 0.0003 0.0003 0.0003
Dissolved Iron g/m3 42800 402 0.03 0.07 0.11 0.18 0.22
Dissolved Magnesium g/m3 600 1 1.46 - - - -
Dissolved Manganese g/m3 g0 0.7 0.0005 < 0.0005 < 0.0005 < (.0005 = 0.0005
Dissolved Mercury g/m3 15.9 1.41 < 0.00005 = 0.00008 < 0.00008 0.0001 0.00011
Dissolved Molybdenum g/m3 203 0.2 0.0017 0.0006 < 0.0002 < 0.0002 = 0.0002
Dissolved Potassium g/m3 4400 15 0.97 0.08 - - -
Dizsolved Selenium g/m3 4 0.1 0.001 = 0.0010 0.0012 < 0.0010 = 0.0010
Dissolved Silver g/m3 1.04 0.59 0.0001 = 0.00010 = 0.00010 = 0.00010 = 0.00010
Dissolved Strontium g/m3 15.9 01 0.024 0.002 0.0013 0.0007 -
Dizsolved Uranium g/m3 0.9 0.01 0.00007 = 0.00002 = 0.00002 = 0.00002 = 0.00002
Dizsolved Vanadium g/m3 63 0.1 = 0.0010 = 0.0010 =< 0.0010 0.0019 0.0014
Dissolved Arsenic g/m3 390 01 0.0039 - - 0.132 0.071
Dissolved Cadmium g/m3 0.06 0.01 0.000053 - - < 0.000053 < 0.000053
Dissolved Chromium g/m3 736 01 0.001 - - - -
Dissolved Copper g/m3 443 29 < 0.00053 - - = 0.00053 0.00148
Dissolved Lead g/m3 8.6 0.2 < 0.00011 - - 0.00064 0.0005
Dissolved Nickel g/m3 413 29 = 0.00053 - - 0.00094 0.00074
Dissolved Zinc g/m3 32 1 0.0011 - - - = 0.0011
Sulphate g/m3 98 a7 1.7 0.3 <05
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Sample Name WL14 (Vein) - Analytical Results | Residue Geocehmistry Liquor SPLP Extraction (18 Hours) | SPLP Extraction (36 Hours) | SPLP Extraction (54 Hours) | SPLP Extraction {72 Hours)| SPLP Extraction (30 Hours)
Date

Laboratory Reference 1556610.2 / 1856610.5 1856610.8 / 1856610.11 1856610.14 / 185661017 16856610.2 / 1856610.23  [1856610.26 / 1856610.29
SPLP Sample Weight g - 50 50 50 50 50
SPLP Final pH - 8.9 91 9.5 9.5 9.6
SPLP Extractant Type De-ionised Water, pH 5.8 +/- 0.4

pH pH Units - 8.8 94 94 94 95
Acidity (pH 3.7) g/m3 as CaCO3 - =10 =10 =10 =10 <10
Total Alkalinity g/m3 as CaCO3 - 39 36 34 19.3 22
Electrical Conductivity (EC)  |mS/m - - 204 53 41 42 42
Dissolved Aluminium g/m3 21500 14.3 0.019 - - - -
Dissolved Antimony g/m3 89.5 0.4 0.0176 0.007 0.0041 0.0031 0.0019
Dissolved Barium g/m3 50 01 0.0012 0.00019 - - -
Dissolved Calcium g/m3 1800 12 33 4.6 3.3 - -
Dissolved Cobalt g/m3 15.3 0.9 0.0017 0.0003 = 0.0002 = 0.0002 < 0.0002
Dissolved Iron g/m3 21100 384 =< 0.02 =< 0.02 =< 0.02 0.03 0.05
Dissolved Magnesium g/m3 7o 1 1.54 - - - -
Dissolved Manganese g/m3 112 1.8 0.0029 = 0.0005 = 0.0005 = 0.0005 = 0.0005
Dissolved Mercury g/m3 1.095 0.47 0.00008 = 0.00008 = 0.00008 = 0.00008 < 0.00008
Dissolved Malybdenum g/m3 25.2 0.4 0.007 0.0017 0.001 0.00M 0.0006
Dissolved Potassium g/m3 6500 14 1.1 0.09 - - -
Dissolved Selenium g/m3 3 01 0.0016 0.0013 = 0.0010 = 0.0010 = 0.0010
Dissolved Silver g/m3 314 0.99 0.0001 = 0.00010 = 0.00010 = 0.00010 < 0.00010
Dissolved Strontium g/m3 17.4 01 0.0142 0.0016 0.0009 = 0.0005 -
Dissolved Uranium g/m3 0.1 0.01 0.00004 < 0.00002 < 0.00002 < 0.00002 < 0.00002
Dissolved Vanadium g/m3 40 01 < 0.0010 0.001 < 0.0010 < 0.0010 < 0.0010
Dissolved Arsenic g/m3 im 0.2 0.042 - - 0.139 0.063
Dissolved Cadmium g/m3 0.1 0.01 0.000053 - < 0.000053 < 0.000053
Dissolved Chromium g/m3 899 01 0.00082 - - -
Dissolved Copper g/m3 478 4.4 = 0.00053 - < 0.00053 0.00088
Dissolved Lead g/m3 19.8 0.2 =< 0.00011 - 0.0015 0.002
Dissolved Nickel g/m3 537 31 =< 0.00053 - 0.00118 0.0012
Dissolved Zinc g/m3 37 1 =< 0.0011 - - - 00017
Sulphate g/m3 63 2 0.5 =05 =05
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Sample Name WL2 (Andesite) - Analytical Results |Residue Geocehmistry Liquor SPLP Extraction (18 Hours)| SPLP Extraction (36 Hours)|SPLP Extraction (54 Hours)|SPLP Extraction (72 Hours)| SPLP Extraction (90 Hours)
Date

Laboratory Reference 1856610.3 / 18566106 1856610.9 / 1856610.12 1856610.15 /185661018 185661021 / 185661024 185661027 / 18566103
SPLP Sample Weight q - - 50 50 50 50 50
SPLP Final pH - - 86 g 94 895 96
SPLP Extractant Type De-ionised Water, pH 5.8 +/- 0.4

pH pH Units - - 8.4 92 93 93 94
Acidity (pH 3.7) g/m3 as CaCO3 - - =1.0 =1.0 =1.0 =1.0 =1.0
Total Alkalinity g/m3 as CaCO3 - - 45 35 27 12.7 14
Electrical Conductivity (EC) |mS/m - - 33 57 31 32 29
Dissolved Aluminium g/m3 27700 4 0.024 - - - -
Dissolved Antimony g/m3 78 04 0.024 00113 0.0064 0.0034 0.0021
Dissaolved Barium a/m3 50 01 0.0024 0.00185 - - -
Dissolved Calcium g/m3 1500 41 59 5 - - -
Dissolved Cobalt g/m3 17 1 06 0.0076 0.0016 0.0008 0.0006 0.0005
Dissolved Iron g/m3 24700 26.3 0.23 0.08 0.05 0.03 0.04
Dissolved Magnesium g/m3 700 1 1.69 - - - -
Dissolved Manganese g/m3 104 1.3 0.0028 < 0.0005 < (0.0005 < 0.0005 < 0.0005
Dissolved Mercury g/m3 0.928 0.05 = 0.00008 = 0.00008 = (0.00008 < 0.00008 < 0.00008
Dissolved Molybdenum g/m3 29 4 06 0.0066 0.0012 0.0006 0.0005 0.0004
Dissolved Potassium a/m3 4300 9 26 027 - - -
Dissolved Selenium g/m3 3 0.1 = 0.0010 0.0011 0.001 = 0.0010 = 0.0010
Dissolved Silver g/m3 4 54 243 < 0.00010 < 0.00010 = 0.00010 < 0.00010 < 0.00010
Dissolved Strontium g/m3 25 0.1 0.029 0.0025 0.0008 = 0.0005 -
Dissolved Uranium g/m3 0.3 0.01 0.00004 = 0.00002 = (0.00002 < 0.00002 < 0.00002
Dissolved Vanadium g/m3 49 0.1 < 0.0010 < 0.0010 0.0016 0.0022 0.0017
Dissolved Arsenic g/m3 240 0.2 0.0059 0.024 0.065 0.179 0.066
Dissolved Cadmium g/m3 0.08 0.0 < 0.000053 < 0.000053 < 0.000053 < 0.000053 < (0.000053
Dissolved Chromium g/m3 758 0.1 < 0.00053 0.0012 0.00156 - -
Dissolved Copper g/m3 48 2.9 = 0.00053 0.00081 = 0.00053 < 0.00053 < 0.00053
Dissolved Lead g/m3 9.1 02 < 0.00011 < 0.00011 0.00019 0.00063 0.00086
Dissolved Nickel g/m3 521 2.6 = 0.00053 = 0.00053 = 0.00053 0.00059 0.00072
Dissolved Zinc g/m3 21 1.2 = 0.0011 = 0.0011 0.0017 #1 - 0.0017
Sulphate gim3 112 4.4 1.3 1 <05
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WUG - WKP60-1 - 75pum
Sample Name 153983 Analytical Results Residue Geochemistry | SPLP Extraction (18 Hours)| SPLP Extraction (36 Hours) | SPLP Extraction (54 Hours) | SPLP Extraction (72 Hours) | SPLP Extraction (30 Hours)
Laboratory Reference mg/kg 2277972.3 1 227797213 22T7972.23 [ 2277972.33 22T7972.43 [ 22T7972.53 22T7972.63 [ 227T7972.73 2277972.83 1 2277972.93
SPLP Sample Weight g 50 50 50 50 50
SPLP Final pH pH Units 9.6 9.5 94 94 9.5
SPLP Extractant Type De-ionised VWater, pH 5.8 +/- 0.4
Acidity (pH 3.7) g/m3 as CaCO3 < 1.0 < 1.0 < 1.0 = 1.0 = 1.0
Total Alkalinity g/m3 as CaCO3 14.4 13.5 13.5 13.8 14.4
Electrical Conductivity m3/m 3T 22 21 2.2 2.2
Dissolved Aluminium g/m3 12 0.063 0.044 0.047 0.068 0.085
Dissolved Antimony g/m3 0.003 0.0011 0.0009 0.0008 0.0005
Dissolved Barium g/m3 75 0.005 = 0.005 = 0.005 = 0005 = 0.005
Dissolved Calcium g/m3 1100 3.8 23 1.38 1.14 111
Dissolved Cobalt g/m3 b 0.0002 < 0.0002 < 0.0002 < 0.0002 = 0.0002
Dissolved Iron g/m3 0.58 0.03 0.03 0.04 0.06 0.06
Dissolved Magnesium g/m3 4610 0.3 02 0.21 0.3 0.34
Dissolved Manganese g/m3 190 0.0026 0.0025 0.0038 0.0062 0.0081
Dissaolved Mercury g/m3 01 0.00008 = 0.00008 = 0.00008 = 0.00008 = 0.00008
Dissaolved Molybdenum g/m3 10 0.0045 0.0003 0.0008 0.0005 0.0005
Dissolved Potassium g/m3 1.2 0.38 0.16 0.14 017 07
Dissolved Selenium g/m3 = 0.0010 = 0.0010 = 0.0010 < 0.0010 = 0.0010
Dissolved Silver g/m3 26 0.0001 = 0.00010 = 0.00010 = 0.00010 = 0.00010
Dissolved Strontium g/m3 24 0.0089 0.0035 0.0017 0.0013 0.0012
Dissolved Uranium g/m3 < 0.00002 = 0.00002 = 0.00002 < 0.00002 < 0.00002
Dissolved Vanadium g/m3 2 0.001 = 0.0010 = 0.0010 < 0.0010 = 0.0010
Dissolved Arsenic g/m3 80 0.026 0.013 0.0094 0.0075 0.0045
Dissolved Cadmium g/m3 5 0.00005 = 0.00005 = 0.00005 = 0.00005 = 0.00005
Dissolved Chromium g/m3 40 0.0019 0.0012 0.0019 0.0028 0.0033
Dissolved Copper g/m3 32 0.0005 = (.0005 = (.0005 = 0.0005 = 0.0005
Dissolved Lead g/m3 30 0.00045 0.00041 0.00052 0.0009% 0.00098
Dissolved Nickel g/m3 5 = 0.0005 = 0.0005 = 0.0005 0.0007 0.0011
Dissolved Zinc g/m3 56 0.001 = 0.0010 = 0.0010 < 0.0010 = 0.0010
Sulphate g/m3 0.28 g < f <h =05 < h
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WUG - WKP61 - 75pum

Sample Name

153986 Analytical Results

Residue Geochemistry

SPLP Extraction (18 Hours)

SPLP Extraction (36 Hours)

SPLP Extraction (54 Hours)

SPLP Extraction (72 Hours)

SPLP Extraction (90 Hours)

Laboratory Reference mg/kg 22TT972.7 1 27791217 227737227 | 22779712.37 227797247 | 2277972.57 22777267 | 22T7972.77 22TT972.87 1 2277972.97
SPLP Sample Weight g 50 50 50 50 50
SPLP Final pH pH Units 8.1 8.5 9.4 8.5 9.5
SPLP Extractant Type De-ionised Water. pH 5.8 +/- 0.4

Acidity (pH 3.7) g/m3 as CaCO3 = 1.0 < 1.0 = 1.0 < 1.0 = 1.0
Total Alkalinity g/m3 as CaCO3 b6 8.2 11.1 13 15.9
Electrical Conductivity mS/m 16 1 14 2 24
Dissolved Aluminium g/m3 2.96 0.125 0.1 0.084 0.089 0.142
Dissolved Antimony g/m3 0.0049 0.0018 0.0013 0.0011 0.0009
Dissolved Barium g/m3 405 < 0.005 < 0.005 < 0.005 < 0.005 0.004
Dissolved Calcium g/m3 450 0.26 0.05 0.23 0.74 1.06
Dissolved Cobalt g/m3 5 0.0004 = 0.0002 = 0.0002 = 0.0002 = 0.0002
Dissolved Iron g/m3 0.88 0.03 < 0.02 = 0.02 0.02 0.04
Dissolved Magnesium g/ma 160 0.09 0.03 0.1 0.32 0.49
Dissolved Manganese g/m3 45 = 0.0005 0.0018 = 0.0005 0.0005 0.0008
Dissolved Mercury g/m3 0.1 0.00008 = 0.00008 = 0.00008 = 0.00008 = 0.00008
Dissolved Molybdenum g/m3 10 0.0048 0.000% 0.0004 0.0004 0.0004
Dissolved Potassium g/m3 3.6 0.89 0.37 0.38 0.43 0.51
Dissolved Selenium g/m3 = 0.0010 = 0.0010 = 0.0010 = 0.0010 = 0.0010
Dissolved Silver g/m3 62 0.0001 = 0.00010 = 0.00010 = 0.00010 = 0.00010
Dissolved Strontium g/m3 38 0.0007 = 0.0005 = 0.0005 0.0018 0.0018
Dissolved Uranium g/m3 < 0.00002 < 0.00002 < 0.00002 < 0.00002 = 0.00002
Dissolved Vanadium g/m3 g 0.001 = 0.0010 = 0.0010 = 0.0010 = 0.0010
Dissolved Arsenic g/m3 140 0.0105 0.0075 0.0058 0.0042 0.0033
Dissolved Cadmium g/m3 5 0.00005 = 0.00004 = 0.00004 = 0.00004 = 0.00005
Dissolved Chromium g/m3 30 0.0017 0.0023 0.0012 0.0021 0.0028
Dissolved Copper g/m3 44 = 0.0005 0.0004 = 0.0005 = 0.0005 = 0.0005
Dissolved Lead g/m3 45 0.00018 0.00013 0.00012 0.0002 0.00034
Dizsolved Nickel g/m3 50 0.0008 0.0006 0.0005 = 0.0005 0.0005
Dissolved Zinc g/m3 22 0.001 < 0.0010 = 0.0010 < 0.0010 = 0.0010
Sulphate g/ma 0.74 5 <h <h < 0.5 <h
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WUG - WKP54 - 75pm

Sample Name

153982 Analytical Results

Residue Geochemistry

SPLP Extraction (18 Hours)

SPLP Extraction (36 Hours)

SPLP Extraction (54 Hours)

SPLP Extraction (72 Hours)

SPLP Extraction (390 Hours)

Laboratory Reference mg'kg 227797210 | 2277972.20 2277972.30 | 2277972.40 2277972.50 | 2377972.60 2277972.70 ] 2277972.80 | 2277972.90 1 2277972.100
SPLP Sample Weight g 50 50 50 50 50
SPLP Final pH pH Units 9.6 9.8 9.6 9.6 95
SPLP Extractant Type De-ionised Water, pH 5.8 +/- 0.4

Acidity (pH 3.7) g/m3 as CaCO3 < 1.0 < 1.0 = 1.0 <1.0 < 1.0
Total Alkalinity g/m3 as CaCO3 16.4 15.9 13.4 13 1657
Electrical Conductivity m3/m 41 2.7 2.2 2.2 24
Dissolved Aluminium g/m3 216 0.108 0.082 0.066 0.082 0153
Dissolved Antimony g/m3 0.0069 0.003 0.0019 0.0014 0.00711
Dissolved Barium g/m3 200 0.005 < 0.005 < 0.005 = 0.005 < 0.005
Dissolved Calcium g/m3 800 3.8 32 2 0.79 15
Dissolved Cobalt g/m3 A 0.0004 < 0.0002 = 0.0002 < 0.0002 < 0.0002
Dissolved Iron g/m3 0.64 0.03 = 0.02 = 0.02 0.02 0.05
Dissolved Magnesium g/m3 520 0.33 0.21 0.18 0.13 0.25
Dissolved Manganese g/m3 320 0.0031 0.002 0.0029 0.0042 0.0098
Dissolved Mercury g/m3 0.1 0.00008 = 0.00008 < 0.00008 < 0.00008 < 0.00008
Dissolved Molybdenum g/m3 10 0.0047 0.0008 0.0007 0.0004 0.0004
Dissolved Potassium g/m3 24 0.99 0.42 0.23 0.2 0.35
Dissolved Selenium g/m3 0.0012 = 0.0010 = 0.0010 = 0.0010 = 0.0010
Dissolved Silver g/m3 98 0.0001 = 0.00010 = 0.00010 = 0.00010 = 0.00010
Dissolved Strontium g/m3 42 0.0099 0.0051 0.0038 0.0018 0.002
Dissolved Uranium g/m3 0.00002 = 0.00002 < 0.00002 < 0.00002 < 0.00002
Dissolved WVanadium g/m3 8 0.001 = 0.0010 = 0.0010 = 0.0010 = 0.0010
Dissolved Arsenic g/m3 230 0.03 0.0118 0.0074 0.0059 0.0048
Dissolved Cadmium g/m3 5 0.00005 = 0.00004 < 0.00004 < 0.00005 < 0.00004
Dissolved Chromium g/m3 40 0.0021 0.001 0.0009 0.0013 0.003
Dissolved Copper g/m3 30 0.0005 = 0.0005 = 0.0005 = 0.0005 = (.0005
Dissolved Lead g/m3 40 0.00032 0.00018 0.00078 0.00027 0.00059
Dissolved Mickel g/m3 5 = 0.0005 = 0.0005 = 0.0005 = 0.0005 0.0007
Dissolved Zinc g/m3 184 0.001 = 0.0010 = 0.0010 = 0.0010 = 0.0010
Sulphate g/m3 0.36 5 <h <h < 0.5 < h
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Table 22 Trace Element Leachability
Existing TSF

T Gladstone WUG : -

Parameter T:Illlzgf (log Kd*) (log Kd*) Changes in Leachability

Arsenic 4.6 2.2 2.6 Increased leachability in
Gladstone and WUG

Cadmium 4.2 1.8 3.7 Increased leachability in
Gladstone

Chromium 5.2 4.6 2.8 Increased leachability in
WUG

Lead 5.1 2.8 3.6 Increased leachability in
Gladstone and WUG

*Kd: Partition Coefficient (Allison, J.D and Allison, T.L. 2005)

7.3 Estimated TSF Water Quality

The geochemistry of the ore from Wharekirauponga underground and Gladstone has the principle
differences outlined in Section 7.2. Aside from these specific differences, which are accounted for as
outlined below, the tailings produced from these ores are expected to be of similar characteristics to
tailings currently within TSF1A and TSF2.

As both current tailings storage facilities will be ore from the Waihi area (approximately 70 to 100% for
TSF1A and TSF2 respectively) it is unlikely that the geochemistry of the ore deposited from the WNP
component of the project will differ sufficiently to materially alter what is already present. The resultant
leachate should therefore not differ significantly from what has (to date) been recorded from TSF1A and
TSF2. Comparison of previous assessments (URS 2001) to actual results factoring existing underdrains
and decant chemistry by differences in whole ore trace element concentrations provides a reliable
assessment of resultant geochemical composition for these components.

The validity of this approach is dependent on the leachability of trace elements in the respective ore
which will depend to a degree on ore mineralogy and metallurgical processes used in gold extraction.

The approach of factoring existing seepage and decant based on ore trace element composition
requires further evaluation for the TSF3 and GOP TSF which could initially receive a greater proportion
of ore from the Gladstone Pit and Wharekirauponga Underground resulting in a greater influence of any
differences in pore fluid composition from this ore. TSF3 and GOP TSF decant and porewater is
therefore based on both geochemical modelling, factoring of existing facility underdrains and decant,
and correction for leachability of trace elements from Gladstone and WUG ore.

The mining schedule suggests that TSF1A, TSF2, TSF3 and GOP TSF could receive ore from the
respective ore bodies as outlined in Table 23. The maximum values are based on the maximum
proportion received in any given quarter.
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Table 23 Processed Ore Deposition

TSF Receiving Tailings Mlﬁ"érmggfem GOP Ore WUG Ore
TSF1A 94% 6% -
TSF2 95% 5% -
TSF3

Mean all sources 20% 9% 71%
Maximum Gladstone (by 50% 47% 3%
guarter)

Maximum WUG (by - - 100%
guarter)

GOP TSF

Mean all sources 8% - 92%
Maximum WUG (by - - 100%
quarter)

Water quality assessment for TSF3 and GOP TSF considers two key components, surface water
chemistry and pore-fluid chemistry. The surface water component (representing the tailings pond
supernatant) is also likely to reflect the composition of the decant solution, pumped back to the
processing plant. The pore-fluid component represents the water within pore spaces of the tailings
material which will report as seepage to underdrains.

For the purposes of this assessment the TSF decant water quality scenarios are based on mean and
maximum component of the Gladstone or Wharekirauponga ore that could be placed in TSF3 and GOP
TSF from Table 23. The predicted porewater is, however, only assessed based on the mean from
Table 23 as the seepage will be controlled by the overall mix of tailings placed within a tailings storage
facility.

7.3.1 TSF Pond Water Quality

Water chemistry associated with TSF1A, TSF2, TSF3 and GOP TSF pond water (decant) was
predicted using the following steps:

e  The samples of tailing liquor from laboratory leach tests (Table 20) indicate an initial porefluid
solution. Mean raw liquor data measured from processed Gladstone ore material was adjusted
using mean elemental concentrations representing the entire Gladstone ore sample dataset (Table
18). The chemistry of this solution was taken to represent the initial fluid portion of the tailings
slurry prior to deposition in the tailings facility.

e The SPLP results are used to assess the relative leachability of trace elements in tailings once
placed within the storage facility

e Only trace elements elevated with respect to previously placed tails and with increased trace
element leachability are assessed in this way (arsenic). For other trace elements the default values
in existing TSF underdrains and decant are adopted.

e  The above steps define the adjusted liquor shown in Table 21.

e  Geochemical modelling is undertaken using geochemical modelling software PHREEQC
Interactive version 3.6.2 , utilising the Minteq.v4 database. This assesses the speciation of
chemicals present and any oversaturation of phases that would potentially precipitate out of
solution as a result of the above adjustments. This modelled solution (Table 24) was taken to
represent tailings’ pond water (decant) chemistry.

e Rainfall into the TSF (and associated dilution), and evaporation from the TSF (and associated
concentration) of pond water were not accounted for making the assessment of any trace elements
with elevated total concentrations conservative.
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PHREEQC modelling predicts that as water pumped into the TSF reaches equilibrium with expected
TSF mineral species, pH will reduce towards neutrality, and Iron and Aluminium will largely precipitate
out of solution. This is expected to occur primarily in response to the formation of the Gibbsite
(Aluminium hydroxide), and hydrous ferric oxide minerals including Ferrihydrite.

When compared with average decant chemistry from TSF1A and TSF2 from 2014 to 2020, modelled
equilibrated pond water exhibits similar chemical trends to measured averages from existing facilities
(Table 24). Calcium, potassium, sodium and sulphate remain elevated relative to other components,
and concentrations of iron and aluminium are low relative to their concentration in the liquor.

Predicted TSF3 and GOP TSF Decant Chemistry are presented on Table 25.
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Table 24 Predicted TSF1A and TSF2 Pond Water (Decant) Chemistry

Parameter TSF1A Decant 2014-2020 Decant Predicted TSF1A T5F2 Decant 2014-2020 Decant Predicted T5F2
pH 8.1 7.5 8.1 7.5 [ 7.2 7.7 7.2
Al 0.014 0.028 0.015 0.032 0.018 0.035 0.027 0.051
As 0.008 0.018 0.0001 0.044 0.0011 0.0014 0.0000 0.0000
Ba 0.049 0.082 0.047 0.079 0.021 0.027 0.020 0.026
Ca 280 489 269 480 36 45 35 48
Cd 0.000248621 0.000529 0.00027 0.00058 0.00005 0.00005 0.00024 0.00024
Co 0.08 0.22 0.08 0.22 0.00 0.00 0.00 0.00
Cr 0.0011 0.0030 0.0014 0.0039 0.0005 0.0006 0.0014 0.0017
Cu 1.852 7.320 1.766 6.978 0.001 0.003 0.001 0.003
Fe 0 0 0 