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1 OceanaGold (New Zealand) Limited is proposing to extend the life of mine (LOM) at its Macraes
Gold Project (MGP). The Macraes Phase 4 (MP4) Stage 3 Project is an extension to the existing
consented projects and would extend the LOMawmund year 20®. The MP4 Project is
comprisedof 11 Project Component$§PCs), each of which represents an area of mine that
would be subject to development, including the construction of new haul roads, realignment
of existing roadsmining pitand waste rocklisposal are@xpansions

1 Aherpetofauna survepetweenApril and September 2022nfirmed the presence of at least
three native lizardaxa(Oligosoma maccanj®ligosomachionochloescenandWoodworthia
Ghidl 32k { 2 dii &dadeifidr diréctly Bidd/Seindirecty impacted by the proposed

MP4 activitiesAll threetaxal N& f S3l f f & LINRPGSOGSRI FyR (4KS f1
Risk 5SO0f AYyAy3aQ dzy RSNJ (4 KS bSgs %SItFyR GKNBIG Of

1 Anasessment of herpetofauna values and efféadentified that n the absence of mitigation
measuresa level of effect ranmng from Very low to High depending on the nature of the PC
could be expected on native lizards. To avoid and/ or reduce the level of effechjtiigation
hierarchy (avoid, remedy, mitigate, offset, or compensate)s applied and measures to
mitigate effects on native lizards and their habitat were outlined.

I This Lizard Management Platentifies and guide actionsrequiredto manage lizard¢and
their habitat®) during the MP4 Project activitiests purpose is toensurethat impactson
native lizardsare reducedas far as practicableo comply with environmental legislation.
Activities outlined in the LM®Rill beimplemented under a Wildlife Act 1953 Authority (WAA)
issued by the Department of Conservation for the purpose of protecting native wildlife (e.g.
lizards).

1 Measures proposed by OGL to address adverse effects on native:lizards

o Avoidance ofhigher value lizard habitat through project redesign and refinement
avoidance ofindirect effects of mining operations on the immediately surrounding
landscape and pioritisation of previously disturbed land for siting new project
infrastructure to avoid unnecessary effects on undisturbed lizard habitat.

0 Remediate andahabiltate waste rock stackand recreate rocky habitats for lizards
through deposition of larger aggregate and boulders.

o Mitigate impacts bysalvagng a target of2,100 lizards from the impact areas and
relocating theminto an approximatelyd5 ha area where mammalian predators have
been controlledand excluded bya combination of predator control andmestproof
fence The predator control operation will be twphased to account for project
timelines andwill involve an interim intensive predator control programme over
approximately20 ha of landsurrounded by approximately574 ha of buffer control)
followed by the construction of the fence and eradication of predators witAlso,

! Bioresearches (2024). Herpetofauna Assessment: Macraes MP4. Unpublished technical report

prepared for OceanaGold LimitegB p.

2¢KS t2aa 2F @S3aASGLGA2Y YR tATFNR KFOoAGIEG Aa t1FNBSt@ | RRNEB:
1
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mitigate any potentialindirect effectsof the MP4 activitieson surroundinglizard
habitat through site controls and operating practices.

o Offset and compensate for residual effects on native lizards and their habiat
applying an offset packag&Vhirika Consultingpreviously Ahika Consultingp25),
that includes contingencies, adaptive management, and-teng lizard monitoring
to ensure stated goals are achieved in specified timeframA@sinitial no net loss
targethas been established, but thisasbe refined/ confirmed following consultation
with relevant stakeholders.

1 A key component of the LMP is the robust lizandnitoring programme that willprovide
information crucial for the evaluation of thiempact andsuccesss or otherwise of enacted
management measure§he monitoring programme wiihclude taseline monitoring buffer
area monitoringand post-releaselizardmonitoring whichcommened in April 2024 andwill
continuefor at least10 years oruntil no net loss/ Net gain targets are reached

1 A range of ompensatory actions are provided for as contingency measures for unanticipated
adverse effects on lizards resulting from the MP4 Project.
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OceanaGold is proposing to extend the life of mine (LOM) at its Macraes Gold Project (MGP). The

al ON}¥ Sa tKFasS n datnod {dG1Fr3S o tNR2SO0 OKSNBIFTGISN
projects (e.g., Macraes Phase 3 [MP3]) and would extend the LOM to around year 2030. The primary
development activities associated with the MP4 Project include open mining pit expansions
(Coronation Pit Stagedhd associated spillway for the pit Igkanes Mills Pit Stageg®0, and Golden

Bar Stage 2 Pit), waste rock disposal (in pit backfilling and extending the Golden Bar waste rock stack),
disposal of tailings from the ore processing in the FrasergdPigndling waste rock from Northern

Gully WasteRock Stack, stockpilingf low gradeore, and a minor road realignment of Golden Bar

Road.

The MP4 Project covers a total area of approxima@@lyha (i.e., Zone of Impact; ZOlI), which includes
a329ha impact footprint area (where mining activities will take place) a@@dkha buffer zone (a 100

m buffer area surrounding the impact footprint where indirect effects of mining activities may be
realised). Thes07 ha project area is divided int@1® Project Components (PCs), each of which
represents an area of mine that would be subject to development. The PCs range in size and are
distributed widely across the OGL landholdings (Figure 2.1). Existing resource consent (consented
under Macraes Phase BIP3) is held by OGL for mining activities aaleexcept approximately Iitha

of the 607 ha MP4 Project area. Stage 3 seeks to obtain resource consent for an extension of mining
activities over the differentigreaof land, which include&01 ha of land directly impacted by mining

and approximately110 ha in a surrounding buffer zone where indirect effects are anticipated (i.e.,
some of the areas within the ZOI are already consented and therefore, effects on those areas have
already been considered and@ressed elsewhere) (Table 2.1; Figure 2.1).

The MP4 rming activities are expected to haymtential adverse ecological effects on a range of
biodiversity values within the ZQWhirika Consulting 2035includingimpacts orresident,protected
native lizardgBioresearches 2@3. Direct impactson lizardsare expected to occur ovean area of
approximatelyd0 ha of landthat supports suitable lizard habitaAccordinglymanagemenmeasures
for native lizards and their habita@re requiredto mitigate the adverseimpactsresulting from the
mine development (Bioresearches 20and aWildlife Act Authority (WAA) is required to authorise
lizard mitigation activities (i.e., lizard salvage and relocatidhis Lizard Management Plan (LMP) has
been prepared to idntify and guide actions required to ensypetential adverse effects on lizards
resulting from the MP4 mine developments are appropriately managed and that any activity that
potentially impacts native lizards complies with environmentaldiagjon (notably the Wildlife Act
1953)).

3 For the purposes of this document the Frasers Backfill and Frasers WRS are combined into a single Frasers BF/WRS project
component as these features will have very similar effects (being earthworks associated with excavation or deposition of
rock) with lage areas of overlap
4For MP4, mitigation measures required under the Resource Management Act (1991) to address impacts on vegetation and
landscape features that provide significant habitat for indigenous biodiversity (including lizards) are outlined in the proje
wide MP4 I OG al yIF3SYSyid tfI1248). 6! KAln [/ 2yadZ GAy3S wn

3
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Areal extent measurements

Areal extent measurements (in hectares, ha) of Project Component footprints and buffer
were taken from shape files supplied by OceanaGold Limited and usingléfigition aerial
photographs (i.e., LINZ aerial basemaps and-tigfimition drone images) in the GIS programm
QGIS (v. 3.34.2nd supplied by Whirika Consultirigimilarly, the areal extents of various identifi¢
habitat types were mapped based on the most recently available (ZIZB) aerial imagery.

While all measurements were regarded as accurate at the time of report delivery,
acknowledged that variations in areal extents across this and other technical reports are exy
due to mapping inconsistencies by authors. Any discrepancies will iber mnd should be
considered immaterial given the landscape scale of the MP4 Stage 3 project.

61130#BEE09_Macraes MP4_LMP_14022025_v2.docx
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Table 2.1. Macraes Phase 4 Project Components (PCs) and their areal extents (in ha), total area inside the footprints
and 100 m buffers of all PCs combined (overlapping), and the overall area of the Zolmpzct (ZOl) (i.e., all PCs
combinedincludingPC overlap)Figures supplied by Whirika Consultiniyote: that the extent of lizard habitat within

each PC is markedly less than the total land aré&so, Coronation 5 igicluded because lizard habitat will be impacted

but is not part of the MP4 Project.

PC

PC buffer Unconsented PC Unconsented
Project Component name Acronym  footprint footprint area PC buffer area
area
area (ha) (ha)

1 | Coronation 6 Pit CO6 Pit 25.0 26.6 5.5 7.1
2 | Coronation North Backfill CN BF 37.6 30.5 0.1 2.1
3 | Coronation Pit Lake Spillway CPLS 1.3 8.7 0.2 2.2
4 | Northern Gully Waste Rock Stac| NGWRS 21.2 23.% 0 4.5
5 | Golden Bar Stage 2 Pit GB2 Pit 22.7 20.1 22.7 20.1
6 | Golden Bar Waste Rock Stack GB WRS 48.0 32.8 48.0 32.8
7 | Golden Bar Roackalignment GBRR 1.2 16.6 11 13.1

(indicative)
8 | Golden Point Backfill Buttress GP BB 49.4 61.1 14.2 21.3
9 | Innes Mills Stage 9 Pit IM9 Pit 5.6 15.6 3.5 6.1
10 | Innes Mills Stage 10 Pit IM10 Pit 5.9 16.3 5.9 10.5

. Frasers

11 | FrasersBackfill/Waste Rock Stacl BEMWRS 111.3 26.5 0 0

Total area inside foot_pnnts and 329.2 278.0 101.2 119.8

buffers (nonroverlapping)

Total area inside ZOlI 607.2 221

Coronation 5 CO05 31 59.8 0 0

51t should be noted that the NGWRS footprint area is highly conservative. That is, the actual extent of the impact associated
with the rehandlingof waste roclwill be smaller the PC outline. Therefore, the 100 m buffer has not been applied and instead,
represents an estimate of the totakea inclusive of buffer zone

6 Excludes buffer around Frasers WRS

61130#BEE09_Macraes MP4_LMP_14022025_v2.docx
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| SNLISG2FF dzyl ONBLIWGAESAE YR | YLIKAOAFIYao O2YLINRAS
fauna.Mokomoko/ lizards (which includes skinks and geckos)represented byl25endemic taxa

(van Winkekt al. 2018; Hitchmouglet al. 2021; Purdie 202). Of these, more than®4% are classified

a4 WeEKNBIFIGSYSRQ 2N Wil wAaalQ 2F SEGAYyOlAzYy dzyR
(Townsencet al.2008; Hitchmouglet al. 2021 Rolfeet al.2022). All native lizards are legally protected

under the Wildlife Act 1953 & 2 !(and subsequent amendments) and significant habitats

indigenous fauna (including lizards) are protected under the Resource Management A6t &9&1a. ! € 0

For Otago,the¢ NP LJI2aSR hil 32 wS 3 PORPSives efféctitalite RMAougtS YSy i 0
a variety of objectives and policies aimed at protecting, maintaining, and enhancing biodiversity
valued®. Thus, statutory obligations require édbmanagement of native lizards where they or their

habitats are threatened by land disturbance or development.

A LMP is asite- or projectspecific plan that is prepared to identify argliide actions required to
managelizards and their habitats when disturbance or modification to land is propolsidrd
Management Planaim to ensure that angctivity thatpotentially impacts nativdizards complies with
environmental legislationA LMP ismplementedundera Wildlife Actm pp 0 ! dziil K2 M#Atise o0 a2 !
issued by the Department of Conservatiort 5 hfdr ¢he purpose of protecting native wildlife (e.g.

lizards)

3.1 PURPOSE OF THIMP
ThisLizard Management Plan (LMP) has been developed to:

1 Clearly document and describe tlobjectives,strategy, and actions that OGlill take to
manageandmitigate adverse effects on native lizardasingfrom WAA and resource consent
considerations relatingp the MP4 Projecand WAA considerations relating to Coronation 5

Objectives of the LMP include:

1 Detail the actions to be followed by OGL @woid andminimise adverse effects of mining
activities on lizard populations occurring in the MPdjectand Coronation &reas;

1 Ensureas far as practicablé¢hat the management of lizards during tpee-mining, operation,
and postmining phases of the mineomples with any conditions or statutory approvals
imposed;

¢KS GSNY adlEFé A& dzaSR AyadSIR 2F aalLlSOASaé 0S50l dzasS Ylye
area, have not been formally described to species level.
8¢ KS GOSNV WAAIAYAFAOIYHQ Ad y2i RSTAYSR o0& GKS wa! odzi F2NJ
interpreted as habitat that provides all the necessary needs for persistence of lizard populations in an environmermtdj.e., f
sheter, areas for reproduction). It is weighted more heavily towards habitat§floreatened2 NJ W! i wAi a1 Q alLISOASa
9The Proposed Otago Regional Policy Statement or PORPS is not yet operative. Thedveatirdgd in late 2023however,
it is not yet known when decisions will be issued.
10Under the PORPS, the following objectives and policies would apply to the Macraes Projects: Objecti/esEEIEIR,
and EC&3 and Policies EGRL (Kaitiakitaka), EGRR (significant natural areas and taoka), BE3(protecting significant
areas and taka), EC@4 (provision for new activities), E®® (maintaining indigenous biodiversity), and HZO
(enhancement). As well as AP@3ignificance criteria for indigenous biodiversity, ARE3iteria for biodiversity offsetting,
and APP¢ Criteria for hodiversity compensation.

7
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1 Identify the methodologies that will be used to salvage and reblizdrds from affected areas
to suitably protected and enhanced sites;

1 Identify and implementmeasures to enhance populations edichlizard species in protected
areas outside of the project impact are@sg.,mitigation or offsetsiteg to achieve a no net
loss (preferably net gain) outcome

 Outline habitat enhancement measures relevant to lizards to be carried out withiivife
and Coronation nitigation sites;

T Identify monitoring that will be undertaken to assess progragainst theobjectives of the
LMPand targets set in the MP#npact managemenplan (WhirikaConsulting2025); and

1 Identification of compensatory actiongo act as contingency measures for unanticipated
adverse effects on lizards resulting from the MP4 Project

3.2 MANA WHENUA AND STAKEHOLDER ENGAGEMENT

OceanaGold Limitetlas(since May 2022and continuests effortsto engage with mana whenua and
relevant stakeholders POC Otago Regional Council, and lease holders) regarding -cultural
perspectives landuse, and ecological management proposals (e.g., salvage and relocation of
mokomoko/ native lizards) related to thdP4 ProjectCultural, social, and ecological perspectives,
including the management and care of taonggdka species, have been considered and incorporated
into the LMP.OceanaGold Limited recognise the importancenana whenua engagement in all
aspects of the management of mokomoko as part ofMie4 Projec(e.g., LMP refinement, capture,
relocation, andnonitoring)and areactivelypursuing engagementith mana whenualirectly andvia
Aukaha.

{AYyO0OS GKS [at ¢la FANRG LINBLINBRX GKS ! LILX AOKyi
| dzA NI LI+ whn y I {(Who &lso reprezdn6 § SN YA y I 2 a2Rubkkajoh YR n
broader matters relatingi 2 hdpdraflans at Macraes including consultation in respect of proposed

lizard salvage for IM8, but there has not yet been direct discussion around the wildlife permit
application for MP4.

Section 92 requests on the MP4 resource consents included questions which related to lizards, and
these responses have been provided to the Coungilgagemenin respect of theMiP4 Projechas

thus farnot raised any significant concerns regarding the management of mokonttdwever, it is
anticipated tha further refinementto the proposed areamethods/ management actiongroposed

will occur through ongoing engagemenith DOC, \&ikato District @ dzy OA f  andirdaBal ¢ 0
whenua

3.3 PLAN STRUCTURE

This LMRaddresseshe management of effects related to the currently unconsentemnponents of
the MP4 Projectfor which mitigation including salvage and relocaticend offsettingare required
under both theRMAand theWA TheMP4 Projects comprised ofeveraldiscreteproject components
across OceanaGoldndholdings, anthe effects managemenfor all PCsare bundled togethem one
overarchinglmpact Management ‘hitigation® Plan (Whirika Consulting2025). TheLMP does not

8
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explicitlycover the management of effects on lizard habitats affedigdP4 (this is covered in the
ImpactManagementan; WhirikaConsulting2025), but the LMP does address habigathancement
required to increase the probability of the survival and ke persistence of salvageahd relocated
lizardsas part ofthe MP4 ProjectTo provide clarity around hothisLMPandthe WAA applicatiorsit
within this structurally complex project flow chart has beedeveloped(Figure3.1).

61130#BEE09_Macraes MP4_LMP_14022025_v2.docx
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( i N Coronation || Northern I[ 1 |
‘ Corona_atlon ‘ North H Gully Waste ‘ Gold;: Bar H Goli:a:SBar ‘
b Fit Backfill Rock Stack ' . ‘ Coronation ‘ ‘ Coronation S
X i il q Pit Lake
Project component (PC) [ ) 1 . | Golden Bar ||  Golden ' spillway ETIEEEE
‘ Innes Mills ‘ Innes Mills H Frasers Road ‘ Point Backfill ‘ .
Stage 9 Pit Stage 10 Pit | Backfill/WRS || Realignment || Buttress
| v
AEE ‘ Resource Consent Application
L 4 i ) L J .
Lizards | ‘ Lizard habitat ‘
MITIGATION
p w i\ )
‘ Impact }._‘ Lizard habitat
Management Plan :
. 4
L
LMP lear_d Man:.agement Plan - ,
(salvage and relocation, habitat enhancement, monitoring)
I’ v
WAA ‘ WAA Application

Figure3.1. Flow diagramdemonstrating how the differentelementsof the MP4 Projectare related.Coronation 5 (consented) is also included but does not form
part of the MP4 ProjectNote: Only Project Components (P@sgntioned in this LMP are showmAEE=Assessment of Ecological Effects; LMP=Lizard Management
Plan; WAA=Wildlife Act Authority.
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3.3.1 Consistentand informedapproach

To ensure nationatonsistency this LMP generally adheres the Department ofConservation
guidance and key principles for lizard salvage and transfer in New ZeBlZbizdrdTAG019 Figure
2.2) though,some element®f the LMPhave been adapted based on the expert opinion ofraject
herpetologist.

Figure2.2. The5 S LJI NJi Nirfe ey riaciples for lizard salvage and transfer:

1. [ATFNR &aLS0ASaQ @ltdzSa FyR aAdS &aA3yATaol
receiving sites.
Actual and potential developmentlated effects and their significance must be assessed.
Alternatives to moving lizards must be considered.
Threatened lizard species require more careful consideration thartesatened species.
Lizard salvage, transfer and release must use the best available methodology.
Receiving sites and their carrying capacities must be suitable in the long term.

Monitoring is required to evaluate the salvage operation.

© N o o kB w N

Reporting is required to communicate outcomes of salvage operations and facilitate pr
improvements.

9. Contingency actions amequired when lizard salvage and transfer activities fail.

Pertinent to the current LMP are the recommendations that emerged from teepDell North 11
Projectlizard salvagelL{zardExpertN2021; Appendix). Several important lessons learnt, including
but not limited tothe risk of underestimating salvage numbe¥topping rule€, and appropriate
salvage season, have been taken into consideration in developing thisAddRionally, theLMP
recommendations have been considered alongside a daftd managementstrategy for Macraes
mine to ensurea consistet approach and alignmenwith h D [ de@rarchinglizard management
strategy.

Since this LMP forms part of a wider ecological assessment and effects management phelzige, t
has been informedr guided bythe followingdocumentsand informationwhere relevant

1. The Macraes MP4 Herpetofauna Survey report (Bioreseabizis);

2. MP4 ProjectAssessment of Effects on Vegetation & Avifaahikn Consulting2024b);

3. MP4 Impact Management PlawhirikaConsulting2025);

4. Analysis of Macraes Flat lizard monitoring dateear 1 (baseline) (MacKenzie & Bratt 2024).
5

Macraes Continuity Consents Project (Innes Mills 8 Extension) Lizard Management Plan
(Bioresearches 2024bndIM8 Lizard Findings Report (Bioresearches 2024c);

6. Draftlizardmanagementtrategy: OceanaGold Operations, Macraes Htatlévelopmeny.

11 A stopping rule is a mechanism for deciding whetioeceasea process based on the present position and past events. In
the context of this LMP, a stopping rule is a trigger (e.g., amount of effort, number of litzatience reached, leads to the
cessation of a lizard salvage programme.
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3.4 RESPONSIBILITIES AND COMPETENCIES

The roles and responsibilitifer implementation of the LMRre set outas follows OGLhold overall
accountabilityand the environmental sustainabilityand project managerswill be responsible for
implementation and compliance with thgart of the overarching Impact Managemeian (Whirika
Consulting 2026

The Project herpetologist (AppendixV) takes a technical lead anchust be suitably qualified and
experienced in lizard handling, including salvage and relocation operations, and hold a W&t
capture, handle and relocate protected native lizarfiee FPoject herpetologistwill liaise with the
other roles throughh D [ Recgect ManagerSupporting ecologists and/ cgcologicakub-contractors
that will contribute to the LMP protocols required before, during, and afittne developmenshall
be suitably experienced in lizard surveys and handling anaetilinder the supervision of thkead
Project herpetologist.

12
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A omprehensive effects assessment for €4 Projects providedby WhirikaConsulting2025) and
Bioresearches (2@2). Thesedocuments should be read in conjunctianth this LMP; however, the
effects asessments are brieflpysmmarised belowfor convenience

4.1 AREASOFAFFECTEBABITAT
4.1.1 MP4 Project

TheMP4 Projects comprised o1 1PCghat are widely distributed across theGLandholdinggFigure

2.1). EachPCrepresents an area dandthat would be subject tdhe effects ofminingdevelopment

and all PCs combined form tlI Detailed descriptios of the vegetation and lizard habitatlues

identified within each of the PCs is provided by At@lonsulting(2024), WhirikaConsulting (2025),
and Bioresearches (203).

Tenbroad habitat type¥ were identified in thezOland of thesegight were considered to provide
habitat value for lizards. These included rock tors/ tor complexes, shrubland, tussockland, riparian
vegetation, exotic grassland (includirgugh andimprovedpasture and rehabilitated WR&irfaces,
ephemeral wetlands, exotic treeland (e.g., pine plantation, shelterheltg)slash/felled pine(Figure

4.1). Project components or parts of PCs that occur within existing pit disturbance limits (e.g., mine
workings) were not considered to hold values for native lizards (Ergsers B/WRS$. The areal
extents of each habitat type within each of the PCs is present&dide4.1.

4.1.2 Coronation 5

The area of affected habitat comprisingr@nation5 includes approximately 7 ha of the consented
Coronation Pit footprint that has yet to be minetihree broad habitat types, including tussockland
(degraded)slash/felled pine, and ephemeral wetland, were identified in ther@ation5 footprint
(Table 4.1)

2whirika Consulting (2028) RSY G A TASR mo @53Sit A2y (Rehdbillated Waste Fo2kNEIaCRK S LJIdzNJL.

dmproved pasturé | FoRgh pasture Kl @S 06 SSy O 2Wkdtie drasshnda®doryA yi2 |y
13
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¢

Figure4.1. Selection ofphotographsshowing some habitats considered suitable for lizards across tiP4
Project area (A, Golden Bar WRSB, Coronation Pit; C & D, Golden B&#RS; and EGolden Bar Road
Realignmen}.

14
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Table4.1. Areal extent (ha) of lizard habitat types directly impacted (i.e., within the footprint) in each Project Component {B&) valuesinclude PC/ habitat overlap Thenumber
of tors is represented by mapproximatecount. Greenshaded squares indicatsuitable lizard habitat®a &y S 62 NJ Ay 3&d¢ YR ahLSyYy 6F GSN 6LI2YRA!
suitable habitat for lizards.

P4 Proje ompone
. -
abitat type 06 P B P R B2P BWR 9P - asers BRVR B RR gl otal (MP4 botp O
No. rock tors/ tor complexes 1 0 0 0 6 5 0 0 0 0 0 12 0
% Rock tors 0.002 0 0 0 0.01 0.03 0 0 0 0 0 0.04 0
5
% Shrubland 0 0 0 0 0 0.04 0 0 0 0 0 0.04 0
g
% Tussockland 2.9 0 0.2 0 4.9 235 0 0.2 0 0.06 0 317 5.9
N
2
'@ Riparian vegetation 0.02 0 0 0 0.03 0.3 0 0.1 0 0 0 0.42 0
(3]
g
@] Exotic grasses/pasture 0 0.02 0 17.6° 8.8 24.0 0.6 3.6 0 0.9 0.6%3 56 0
Ephemeral wetlands 0.02 0 0 0 0 0 0 0 0 0 0 0.02 0.08
Felled pine 2.6 0 0 0 0 0 0 0 0 0 0 2.60 1.0
Exotic treeland (incl. pine) 0 0 0 0 0 0 0 0 0 0 0 0 0
Mine workings 0 0.03 0 3.6 9.0 0 2.9 2 0 0.26 13.6 33.6 0
v Open water (ponds) 0 0 0 0 0.05 0.1 0 0 0 0 0 0.15 0
Total (all suitable lizard habitat) 5.5 0.02 0.2 16.7 13.7 48.0 0.6 3.9 0 0.9 0 89.3 7
Hodia 5.5 0.05 0.2 21.2 22.8 48.0 35 5.9 0 1.2 14.2 1225 7
(all habitat types) ' ’ ' ’ ’ ' ’ ' ' ’ ’

BHabitai (& LJSa | NBReNdbiftaedMNiBeRvorkirgis WHfikaiConsulting (2035NGWRS habitat considered suitable for lizards based on étradx2013.

15
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4.2 AFFECTEDZARDSPECIES ANDPULATIONS

The Otago Regiosupports ahigh diversity andabundarte oflizards due in partto the presence of

rock outcrops and the nature adchist rock, which tends to form horizontal crevices and large flat
pancakelike stacks of rock slabs that provide habitat and refuge for lizards. The risgikmown to

support 30 native lizard taxa and two introduced fro@@OC Herpetofauna databasaccessed

November 2022)Thea | ONJ} S& 902t 23A0Ff S5A&GNROG o6aMhaONI Sa ¢
supports a much lower herpetofauna diversity; represented by séweeight?) lizard taxa (Tablé.2).

Macraes ED is thstrong holdfor populations of¥b I G A 2 y I f f &rand skiR(QlighHMNB R Q
grande and Otago skinkJ. otagensg

421 MP4lizards

The diversity of lizardgknown from the MP4 ProjectZOl includeshree species{ | NE N2 3IS 0] 2
(Woodworthia a h G 32k { 2 dzil Kf | y Rt DédcliniNg) Stésgock $Kinki (Oligesoma
chionochloesceirs W!tiiDecimin@d,t YR a O/ I (O @accadl] AW 20 ¢.ABLEI §SYy SR
taxa were recorded in each of the P@#here detected, the&NB f | G A FS | 6dzy R yOS 27F ac(
1TINBNR 3ISO12 Ay NRO] @& 2 dzi,anNRdsheklan®@wdadatielghighzantd 1 y RS N
tussock skinks were found at moderate abundance in an isolated pocket of grassy habitat and damper
ground at Golden Bar WRiBdeed,Golden BaiWRSsupported amuch higher abundance of lizards

relative to otherPCqBioresearches 2024).

Thepotential presence of other lizaspeciesuch as grandkink,Otago skinkOtago green skink, and
herbfield skinkn the PCs cannot be dismissed based solely on the results bétpetologicakurveys
(Bioresearches, 2024Recent (2014) records of Otago skinkthe upper Murphys catchmemin OGL
landholdings (EcoGecko, 2015) and very recent records of Otago green skinks (January 2023) and grand
skinks (December 2023) from the landscape immediately surrounding the MP4 Project area suggest
that remnant populations of these large and rare lizards may persist in the parts of the MP4 Project
area. Similarly, the existence of herbfield skink in the wider surrounding landscape suggests the
possibility of this taxon being present in one or more P@&rocky outcrops and schist tors in the
buffer zone of the Golden Bar WRSpear tooffer highly suitable habitat fothe large saxicolod®

grand and Otagaskinksand the damper riparian and seep/ wetland habitatsCoronation 6 Piand

Golden Bar WR&uldharbourresidual populations of herbfielskink, or even the rareOtago green

skink.

4.2.2 Coronation5 lizards

The confirmedliversity of lizard&nown fromthe Goronation5 area includesvo speciegussockskink

(O. chionochloescers W! tiDeclining®@t Y R a O/ | Y @éaccaar] A Wh 20 C¢KANBIF Sy ¢
third species, K NE N2 VES DG R I 2k { 2 dzil Kt | v Beclifing\iaySaisa be Presént w A a |
given its occurrence in the adjacerirGnation6 Pit PCLizard abundances in the CO5 area are similar

to those recorded in the Coronation 6 Pit PC.

¢ KSNE Aada 2y S UNadbausip. Qecky (likefii@eniddus 2ot the southern extent of the Macraes ED. This
record haslargely been ignoredor purpose of this assessment becausfethe high unlikelihoodhat Naultinusgecko
populations currently exist in the EDewell & McQueen, 2007)
15 Living on or among rocks

16
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Table 42. Herpetofauna of the Macraes Ecological District, corresponding NZ threat status (Hitchmeualh
2021) and occurrence within 20 km of the MR#hd COZProject area. 20 km distance arbitrarily chosen to
NBFESOG wit20rtQ fATIFNR LRLIA FGA2yEad

Date of Recorded Reported

S NZ threat . .
Common name  Scientific name most recent in Macraes within 20
status*
record ED km
. . Nationally
Otago skink Oligosoma otagense 2016 Vv \%
9 9 9 Endangered
. . Nationall
Grand skink Oligosoma grande Y 2023~ Y, Y,
Endangered
Woodworthiad h G I 32 k { ) .
K ki 2 AtR Decl 202
orerogecko fF NESé t Risk; Declining 023 \% \Y
° Jewelledgecko Naultinus gemmeus At Riskg Declining 2019 7 \Y
=
<
< Tussoclskink Oligosomeachionochloescens At Risk; Declining 2024 Y, \%
Herbfield skink Oligosomamurihiku At Riske Declining 2019 \% \%
. Oligosomaaff. chloronoton . .
Otago green skink , X . . A , At Risk; Declinin 2023 Vv Vv
gogreenskink '\ 548Ny hit 32¢ RISk Declining
al/l lyyQa Oligosoma maccanni Not Threatened 2024 Y, \%
% Whistling tree fro Litoria ewingii Introduced & 2023 \% \
i g g g Naturalised

Aln December 2023wo grand skinks (a juvenile and an adult) were observed on rock tors in the proposed Redbank Ecological Covenant on
hOSIFylID2fR fFyRK2f RAY3I&AXZ FLIINBEAYIGSt& cop 1Y 6Sad 2 7FpeBobs2 w{ IyR
01/12/2023).

BSingle record from Waianakarua Scenic Reserve, located north of Shag River and approximately 17.5 km northeast of MirdaProject

€In January 2023, a tracking tunnel print believed to be from an Otago green skink was recorded in the base of a vajieglirSEe®n

Ecology Covenant, approximately 5.6 km due west of the Coronation 6 Pit PC (M. Tocher, unpub. data). This riaterderdied by the

observation of a live Otago green skink close to the location of the tracking tunnel that recorded the print (M. Tochecpmens

31/01/2024).

4.3 LZARD POPULATION SIZE ESTIMATES

Understanding the size of populations occurring in the impact areas is fundamental to accurately
assessing potential effects of the proposméhing development. Howevergdetermining the size of a
lizard population sizaés inherently difficult due to imperfect detection caused by ecological and
behavioural traits such d@hkeir small sizecryptic(secretivenature of manytaxa(e.g.,herbfield skink

Otago green skink}he complexity of the habitats in whi¢hey live (e.g., some habitats such as rock
tors cannot be searched/ surveyed effectively), and the large sileedfnpactareas

For this LMPattempts were made to estimate lizard density and lizard populationisizelectPCs
and across MP4 impact ar@s a whole Threemethodswere used, including) literature informed

lizard density (skinks/ ha) extrapolations, 2rikture modelling, and 3) Captuidark-Recapture
analysesAdditionally, atual lizard densities(skinks/ ha)alculated followinghe Innes Mills 8 lizard
salvage(Bioresearches 2024b, wjere usedto test the accuracy of the population estimatéeghe

population estimatiormethods arebriefly explained below.

17
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4.3.1 Density extrapolation(literature informed)

To estimate lizard population sizes, we synthesised data from multiple sources, includiitg survey
results and both grey and peeeviewed scientific literature.

Specifically riformationwasgathered fromthe followingsources

1. Systematic searches acram®as of OceanaGold landholdings (including the B&XRoad
WasteRockSi | O1 @ & unnened({ trib@ta¥ies of Deepdell Creednd the MP4 impact
areag by a herpetologist (D. van Winkel) in September 2022 and FebruaryRig28searches
2024);

2.2 f10KNRdzZZIK YR GFNBHSGSR DSSQa aAyy2g (NI LILRAY
of Deepdell Creek by a herpetologist (M. Tocher, Lizard Expert NZ) over March to April 2022;

3. Historical lizards survey and monitoring results from previous projects/ stages of the Macraes
mining operation(Ecogecko 20132013k 2015; LizardExpertNZ 2021);

4. Historical lizard salvage results from previously projects/ stages of the Macraes mining
operation(Ecogeck@013h LizardExpertNZ021); and

5. Published literature on estimated population densities of lizards in similar habitat types in the
Otago RegiolPatterson 19841985; Dixon 2004; Clark 2006; Jones 2013)

We retrieved estimated lizard density values for populations inhabiting similar habitat types in the

Otago RegionThedensityvalues were therscrutinisedby the Project herpetologist and professional
judgmentused to make predictions of expectedpulation size ranges for eatdxonwithin the MP4

impact aread afdrmed density range estimadeé (bable4.30 @ ¢ KS t N22S OG0 KSNILIS(
observations of habitat extent, quality, and relative lizard abundance across the impact areas, and
professional emerience implementing numerous lizard salvages nationally weighed heavily in
considering the expected population size ranges for each species. Furthermore, previous Macraes

mine lizard salvage numbers and densities provided by Ecogecko (2013b) and herdN¥E{R021)
provided$eaHifeCata that assisted in refining the estimates.

The informeddensity estimates were then extrapolated to the,B@erall MP4 impagtand Coronation
5 areado approximate the likely lizard population sizes.

It is acknowledged that this method of population estimation is prone to subjectivity, uncertainty, and
error, not in the least because lizards are not uniformly distributed across the landscape and
extrapolation can result in misleading estimatésirthermore, theabsence of methods to accurately
quantify population size for some lizard specfeg., Hirero geckg means that estimates of lizard
population size using this method will underrepresentation true values.

18

61130#BEE09_Macraes MP4_LMP_14022025_v2.docx



Bioresearches *»

A Babbage Company

Table 4.3. Lizard density estimates (# lizards/ hectare; indexed and modellszfer to relevant Weferencefor methods) for Otago species reported in the literature.
Information on sampled sites and habitats is also provided for conteXiote: population estimates generated from the baseline monitoring programme will refine or

potentially replace the literaturebased density estimates presented in the table.

Densities (lizards/ ha) reported in the literature & reference

Informed density

Patterson Patterson Dixon Clark Jones Ecogecko Ecogecko Ecogecko Ecogecko LizardExpertNZ .
Reference range estimaté
(1984) (1985) (2004) (2006) (2013) (2013a) (2013b) (2013b) (2015) (2021) .
(lizards/ ha)
i T k
(Rldges & (Tussock, (Tussock, (Rock outcrops,
(Tussock; (Tussock; gullies; (Deepdel rank grass, rank grass, ullies; Green (Tussock, rank grass, rock
Habitat & site o 7| (Tall tussock;| Alistair's (Tall tussock, QEIlI rock tors; rock tors; 9 S ' grass, ForMP4 Project
. . Rock & Pillar| Rock &Pillar skink survey, | tors; MPIIl Deepdell North IlI
information Range) Range) Macraes) Gully Macraes) covenant, FNWRS FSWRS Murchvs. ~35 salvage, 109 ha) areas
9 9 control site, 110 ha) salvage, 5.24| salvage, 4.91 ph;,)’ ge.
~29 ha) ha) ha)
Species
Tussoclkskink - 683777 1¢8 3 13 5 10¢50
76 572¢2250° 2¢358
al/l lyyQa 423 ~300 - 11 0 14 10¢300
YI NENE 3 - - - - - 3¢9 0.2 7 14 5¢50
Herbfield skink No available density data 0c0.1
Otago green . .
. No available density data 0c0.06
skink
Grand skink No available density data 0¢0.06
Otagoskink 0.06 0¢0.06
AEstimated density range informed by literature and by field experience/ expert opinion of the author (Project herpetologist).
BFigure includetussock a O/ | y y Q a(Berbfield)Rkinkde@Hidads O
CFigures includéussock- YR a O/ FyyQa ailiy]l] O2YoAySRo
19
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4.3.2 Modelled population estimates

Statistical methods (Mhixture modelling an@aptureMark-Recapturg¢were used teestimate the size
of lizard (skink) populationeccurring withinthe MP4 impact areaThis was achievethrough a

landscape scale lizard trapping and release programme involving repeated count and ¢aptlre
recapture data collection that was implemented in April 2024.

To provide confidence in data collection approach and analytical methods, the study design was
reviewed and validated by an experiencéibmetrician from Proteus an ecological statistical
consulting company based Mosgie| New Zealand.

A stratified random sampling regime&as used to select locations fpitfall trap arraysthat were
installedacrosgepresentativeareas®in the landscapeSampling sitewere selected byverlaying 20

mx 20 m grid squaresn aerial maps andandomly selectin@0¢40grid squaredn each representative

area of the landscap@Hgure4.2; Table 4). A 20 mx 20 m grid was chosen as this encompassed the
expected home range of target lizard species (i.e., estimate home range size 6MR2@mMNJ a O/ | Yy Qa
and tussoclskinks; Patterson 198&herefore, ensuring each sampling site was spatially independent
At eachsamplingsite, a pitfall trap (covered by @ndulineACO)wasinstalled The pitfall traps were
activated (cleared of vegetation and fruit bait addednhd inspected over nine consecutive days
between B and 239 April 2024 Lizardcapture (and recapte) data werecollected over this period.
These data werenodelledby a qualified biostatisticiarséeMacKenzie & Bratt 2024/ ppendixVI) to
generate estimates of skitkrelative abundance and detection probabilities. These data were
subsequently converted to skink density estimates, with confidence limits, and were used to estimate
the overall population size akinksoccupying each of B@nd the overall MP4 impact area

4.3.2.1 N-mixture modeling (Repeated county

N-mixture modelgRoyle 2004are a type of statistical model used primarily in ecology to estimate the
abundance of a speci@seacharea while accounting for imperfect detectiorheseprovide estimates

of how many individuals of a species are present, even though not all indivichaaide detected
duringasurvey The modelsesrepeated count data (i.e., number of skinks captured each night) from
each trap location to estimate the expected number of skinks in the vicinity of each tha S @~ WLJIS NJ i
metric) (MacKenzie & Bratt 2024)This estimate does not necessarily equate to an estimate of the
unique number of individuals in the vicinity of a trap during the entire trapping session, but rather a
measure of relative (c.f. actual) abundandealso estimates a etection probability, which is tle
probability of detecting an individual during a survéyetection probability is informed by the
variability in the nightly counts at each trap, relative to the maximum count over all nights at the trap
(noting that the totd number of individuals may be greater than the maximum coun(btjcKenzie

& Bratt 2024)

16 RepresentativePCqe.g.,CO6 PitGB2 Ri GB WRSBRWRS, and Murphys ER&je used irsampling regimas it was not
feasible to operate pitfall traps across &1l PCs in the ninelay sampling period.
7Kilrero geckos were excluded from the analydise to very low captures.
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4.3.2.2 Capture-mark-recapture (CMR

Capturemarkrecapture (CMR) is a popular and powerful method in ecology used to estimate
population size, survival rates, and other demographic parameters of animal populations. It involves
capturing, marking, and releasing animals, then recapturing tHatar to gather data on the
proportion of marked individuals in the populatioklark-recapture methods utilise the information

in the frequency of capture of individuals to estimate the probability of capture, and hence the number
of individuals that weren the population but never captured during the trapping sessiitlosed
population model was usefl.e.,assumingno births, deaths, immigration, or emigration during the
study period and this was a valid approach considering the 1tiag consecutive trapping period and

the late April sampling period, when lizard activity would have been reduced and recruitment
completed for the season.

The estimate of abundance from the CMR represented an estimate of the unique number of individuals
in the vicinity of all traps during the sampling sessioar(iXture models are at the scale of a single
trap) (MacKenzie & Bratt 2024).

4.3.2.3 Skinkdensity estimates from modelled data

Relative skink abundance values from themitture modelling and CMR analys@gported in

MacKenzie & Bratt 2024yere converted to density estimatdskinks/ ha)Yo allow total population

sizeswithin each P@nd in the MP4 impact areta be calculated. Since the two approaches describe

slightly different abundance metrics (i.e;WA E (i dzZNE Y2 RSt & LINRPGARS | & LISN.
whereasCMR provides an estimate of the unique number of individuals in the vicinity of all traps during

the sampling session), different calculations were required to estimate population densities for each

of the approaches.

A key consideratiomommon toboth approaches wathe exposure of skinks within each population

to the pitfall trapping technique, specifically the size of the area around each trap that is effectively

being sampled for skinkdMacKenzie & Bratt 202470 inform the effective trapping areayverage

K2YS NIy3aS aAl Sa T2 N @206 s gsQeportedybRPatiecssh@ss) Gdre & 1 A Y | 2
applied to the areas surrounding each traghich allowed density estimates for eaapresentative

area of the landscapand for each modelling approach to be calculated.

To determine the expected density of skinks within MP4 tR&isdid not have specific sampling data
(e.g.,CN BF, NGWR3D%etc.)an averagekinkdensity from CO6 Pit, GB2 Pit, and GBWRS&cluding
upper and lower estimatesyas calculated. The averagskinkdensity was extrapolated across the
areal extents o$uitable lizard habitat irach P©f the MP4 impact are&90ha)and Coronation %7
ha)to estimate affected lizard populatiasizes (Table4.5).

18 Other sampling areas (e.g., BRWRS, MEEA, MurphysBuffer) were excluded as they did not occur inside the MP4 impact area
and were not considered representative of the MP4 BxOSoronation 5
21
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IFREE W

Sampling design
[ 120 x 20 m grid
[_] Randomly selected pitfall trap site

Figure 4.2. Arexample of random stratified sampling design for monitoring lizard populationsGudronation
6 Pit (CO6 PitCoronation 5 area is immediately west. NB the pine tress have now been felled and harvested.
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Table4.4. The number of sitegpitfall traps) in each of the monitoring areas.

Monitoring area Number siteg(pitfall traps)

Back Road Waste Rock Sfdck 40
Coronation Pit 29
Golden Bar Pit 36
Golden Bar WRS 40
MEEA 40
MEEA buffer 39
Total 224

4.3.3 MP4affected lizard population size

Skink population size estimates for the MP4 impact area varied markedly across the three different
methods, with the literatureinformed density extrapolationgproducing the lowest estimatesh(=
18,744skinks) followed by CMR§=26,387 skinksand N-mixture modes$ ((0=111,559 skinKs

In interpreting thepopulation estimates, the followinfactorsneed to beconsideed.

1 TheN-mixture modelsrevealedvariation in the estimated relative abundance of skinks across
different habitat types (e.g., exotic grass, shrubland, tussock, qthéth relative abundance
typically highest in tussock grassland habitat. In calculating skink population size in the MP4
impact area, habitat variation was not considerfet simplicity but rather the average skink
relative abundance across all habitats was used. Therefore, the population estimates may be
overinflated in some PCs where tussock represents only a small component of the overall habitat,
or where tussock is absent altogethe

1 Environmental covariates (e.guindspeed, relative humidityhabitat type and survey day (time)
explained sme of the temporal variation irskink detection, but there was additional temporal
variation in both models that remained unexplained.

i Estimates of abundancérom the CMR results are likely to be an underestimate of the total
number of skinks in eadhCareadue to the low trap densityCMR methods rely olizards being
available to be caught in more than one trap and because of the low density of traps in the PCs
(i.e., less than one trap per skink home rafige> W3 LJAQ Ay GKS (NI LILA Y3
estimates will be underestimates.

1 Lizard detectioh capture probabilities calculated from the CMR andnhikture models were
exceptionally low (60.24), andcapture probabilitydecreased markedly over the nirmay
trapping period. This suggests that a very small fraction of skinks in the vicinity of a pitfall trap
were caught each survey occasion.

9 Extrapolatingaveraged skink dens#s from the literature-informed, CMR, and Mixture
methods acrossthe overall MP4 impact area to estimate affected lizard population sisea

19 Monitoring will include the MP3 consented Back Road Waste Rock Stack as a reference site, because the area is largely
representative of the natural wider surrounding landscape and will not be mined as part of MP4 Stage 3.
20The low trap density was intentional and a function of the study design, which primarily focusseahixtule models. N
mixture models require independence between sampling units (e.g., pitfall traps).
23

61130#BEE09_Macraes MP4_LMP_14022025_v2.docx

O




Bioresearches i

A Babbage Company

relatively rudimentary technique and is subject to several assumptions. The most important being
that it assumes a uniform distribution of lizards acrasffectedhabitat types and PCs, and that
lizard detection probability iselativelyhigh. It is clear from thessultsthat these assumptions do

not hold true thus, population size could be over underestimated.

f TKS LRLMzZ A2y SadAYFLdiS YSGK2Ra RAR y2i AyOfdz
present in the impact area), nor did they include other species of skink that have not been
recorded in the impact area but could potentially be present in low numkess., herbfield,

AN YRE hidF323% FyR haGl 32 3INBSYy alAylioe .lFaSR 2y
geckosand availability of gecko habitat isome of the PC§D. van Winkel, pers. obsi}, is

estimated that the total lizard populatiofskinks and geckogpuld be approximately X15%

higher than those reportedVith respect toother skinks, if present, the numbers are expected to

be very low and the reported lizard population estimates are unlikely to noticeably change given

the large confidence intervaurrounding the population size

Overall, thelizard populatiorsizefor the MP4 impact are#s likely higher than thaveragditerature-
informed density extrapolation estimate df6,741and probably lies in between the CMR and N
mixture modelling estimates (i.e., betwe&®,783and 86,999lizards)(Table 4.5 Appendix V]I On
average, lizard densities inside the MP4 Project area range f288¢&60 skinks/ ha; mean 499
skinks/ ha) In comparison, lizard density values calculated from the IM8 lizard salvage programme,
were approximatef 778lizards/ h&*.

Of the total number of affected lizards, it is estimated that most (765%™ 0 A f f 0SS NBLINB A S
¢KNBIFGSYSRQ ald/l yyQa &¢20%and Em @A (i KB LINENEFATR (6@ &
5SSOt AYAy3Q (dzaa2q®|S OFf ANy aEKos, yielp&SBlye If gidSeént, herbfield,

grand, Otago, and Otago green skioksnbinedare likely to contributeapproximatelyl% ofthe total

population.

For Coronation 5, the size of the lizard population in the footprint is estimated to be approximately
1,215 B359¢ 3,159 individuals (Table.8).

21 Density based on 88 skinks (66 captured and an estimated 22 missed) from 0.113 ha of cleared habitat.
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Table 4.5. Estimated skink population size based ltrrature-informed density extrapolations, Capturenark-
recapture, and Nmixture modelling methods for each of the MP4 Project Componemtisd Coronation 5(only
considers lizard habitat)Mean population size is reported as well as the lower and upper ranges (in parentheses).

Estimatedskink population size

. Available ) .
Project lizard Density N-mixture Average
Component habitat (ha) extrapolation modelling (all methods)
1,01
COB Pit 55 ,018 454 1,392 954
(110¢ 1,925 (133¢ 1,442 (604¢ 4,079 (282¢ 2,482)
37 51 51 46
CN BF 0.02
(4¢70) (5¢52) (22¢ 148) (10¢ 90)
CPLS 0.2 37 188 820 348
(4¢70) (126¢ 280) (542¢ 1,300) (224¢ 550)
2
NGWRS 176 3,256 1,452 4,455 3,054
(352¢ 6,160) (427¢ 4,614) (1,933¢ 13,054) (904¢ 7,942
GB2Pit 13.7 2,535 6,318 26,079 11,644
(274¢ 4,795) (3,857¢ 10,44) (16,351 44,268)  (6,827¢ 19,839
8,880 11,883 52,864 24,542
GB WRS 48
(960¢ 16,800) (6,524¢ 21,670)  (31,370¢95,016) (12,951¢ 44,495)
IM9 Pit 0.5 8 38 116 9
(9¢161) (11¢121) (51¢ 341) (23¢ 207)
722 322 987 677
IM10 Pit 3.9
! (78¢ 1,365) (95¢ 1,022) (428¢ 2,893) (200¢ 1760)
Frasers 0 N/A N/A N/A N/A
BF/WRS
GB RR 0.9 172 77 235 161
(19¢ 326) (23¢ 244) (102¢ 690) (48¢ 420)
GP BB 0 N/A N/A N/A N/A
MP4 impact 90 16,741 20,783 86,999 41,508
area (1,810¢ 31,679 (11,202¢ 39,885 (51,763¢ 161,789 (21,591¢ 77,782
o5 7 1,295 578 1,772 1,215
(140¢ 2,450) (170¢ 1,835) (769¢ 5,192) (359¢ 3,159)
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4.4 POTENTIAL ADVERSE EFFECTS

The clearance ofegetation and habitat features used by native lizards can result in direct adverse
effects such as significant injury or mortality and/ or loss of important resources (e.g., food and refuge
sites) from the landscape. Potential indirect effects such gdatiement of lizards into surrounding
areas of lower habitat quality or the reduction in ecological linkages/ corridors in the landscape may
also adversely impact local lizard communities.

These effects are not constrained to areas supporting mode@téigh-quality habitats. Ostensibly

low value habitats such as dense weedy thickets, rank grassland, waste rock piles, and inorganic debris
(e.g., corrugated iron, farming materials, etc$ar T NS lj dzSy Gt @ dzASR o0& yIl GA @S ¢
also need to be considered as part of any effects assessiRenthis reason, all potentially suitable

lizard habitat (see Table Y. was considered, not just the highest quality habitats (e.qk rors,

shrubland).

For theMP4 Projectand Coronation @reas the potential effects on lizards from mining operations
include:

1 Injury or mortality as a result of vegetation clearandend development,construction
activities, and waste rock deposition;

1 Permanent loss oimportant lizard habitats such as tussock, shrubland, riparian vegetation,
and rock outcrops/ torand associated resources (e.g., invertebrate prey, refuge structures)

1 Displacement of resident native lizards into adjacent habitat thaly be of lower habitat
quality with lower carrying capacity anay already be at population carrying capacity; and

1 Habitat fragmentation, isolation, and increased habitat edge effects.

Potential indirect and ongoing effects resulting from operation and maintenance of mining activities
include:

1 Decreased landscape and habitat connectivity through fragmentation;

1 Population and genetic isolation;

1 Anthropogenic disturbance effects (e.g., dust, noise, vibratiwtificial lighting; and
1

Lost opportunities for maintainingcologicakorridorsacross the landscape

4.5 MANAGING POTENTIAL ADVERSE EFFECTS ON NATIVE LIZARDS

TheRMA and associated planning instrumeransd policy statements (e.gNational Policy Statement

for Indigenous Biodiversitpr a b t {), reqéire that adverse effects orbiodiversity, including
protected native lizardsbe managed by applying the effects managentaatarcty (i.e., effects are
avoided, remedied, or mitigate&and where necessary, consideration given désetting and
compensation to further redress residual adverse effects of actiyitgsecifically, the NPSIB sets out
objectives, policies, and implementation requirements to manage natural and physical resources to
maintain indigenous biodiversity (i.e., the maintenance and at least/eoadl reduction in biodiversity
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and where necessary, restoration and enhancement of ecosystems and habitats) under the RMA.
Under theWA, the focus is on providing a protective benefit to wildiife., individuals or populations)

The measures proposed by OGL to address adverse effects on native lizards are outlineddib.Table
In addition, WhirikaConsultinghave assessedider project effectsandadvised OGL on the measures
to address adverse impacts he MP4 Impact Management Plaw/hirika Consulting2025), which
should be read in conjunctionitli this LMP.A summary of the MP4 Impact Management Plan
strategiesareprovided in Appendix#. The excerpts inhtis Appendx are largely verbatimhowever,
there have been some minamendments tamprove readability and téocusthe excerptson lizards.

Table4.5. Effects management proposed for thdP4 Project with specific emphasis on native lizard related
managementmeasures. Se&Vhirika Consulting(2025) for a description of theoverall effects management
package.

Avoid

1. Avoidance of higher value lizard habitat in the Roundarill SPIMit extension area Trese
extensiors wereremoved from the current project design as further work is required to underst
potential ecological impacts and other technical uncertainties.

2. Avoidance of higher value lizard habitabcky tors and riparian vegetatioir) the GBWRS
footprint, through projectredesign and refinement.

3. Avoiding indirect effects of mining operations on the immediately surrounding landscape throd
project footprint demarcation antbarriers, where practicablée.g., roadsidevindrows orfences,
androck intercept fences at the toe @faste rockstacks [WRSE]

4. Prioritisation of previously disturbed land for siting new project infrastructure (roads, tailings
storage facilities) to avoid unnecessary effects on undisturbed lizard habitat.

Remedy

1. Rehabilitation of WRSs via revegetation angireation of rocky habitats for lizards through
deposition of larger aggregate and boulders.

a. Revegetation ofomeWRSareasto narrowleaved tussock grassland, including
supplementation with fruitbearing plants, to restore vegetation cover and enhance lizg
habitat.

b. Rock stackdikethe ones created as part of the Coronation Project; Ecogecko, 2019) g
WNR O] G2NBRQ o0fA1S GK2a$S ONERufadtRnpubidata X S
will be recreated acrossome of theflat or shallow sloping land on WRSs. It has been
demonstrated that created rock stacks are colonised by three species of native lizard
6 a0/ | yy @ssocksRink, ¥rid krero gecko) (Ecogecko, 2019). Similarly, created
WNBANEQ G /YL / NBSlrefo gedkd (DoVArBWinkeD, pers2 ofst
February 2023). In additioscree ortalus slopegslopes with accumulated loose rock of
varying sizesnaybe recreated on steeper sloping land (e.g., WRS embankments) to
replicate complex sloped rocky habitat for lizards.

22Details of the proposed offset and associated management measures have been designed by Whirika Consulting (previously
' KAln /2yadzZ GAy3aov FyR KIFE3S 6SSy NBtASR dzll2y o6& GKS | dzi K2 N
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Mitigate

1.

Operational management plans and procedures to control the effects of dust, noise, disturban
sediment, contaminant suppression, weed surveillance, and fire on areas of lizard habitat
surrounding mining operations.

Implementation of a Lizard Management Plan that will include appropriate vegetation and hal
clearance protocols to reduce harm to lizards, a salvage and relocation programme, and relog
site managemen(seesectionp &G [ AT F NR &l f @+ 3S Helgwp NBf 201+

Offsetand Protective Benefit

An offset package that addresses the residual ecological effects dMEfeProjecand to provide a
protective benefit to lizardéias been prepared/hirikaConsulting2025; a summaryis provided in
Appendix I and will be implemented.

The offset will address residual effects related to all aspects of terrestrial and wetland ecology
including lizards and their habi{i.e., he loss of lizard habitat and any individuals not salvage
and relocatedwill be accounted for in the offset desigas far as practicabje

Theloss of lizard populations (individuai$lizards) will be addressed bytwo-phasemammalian
predator control operatiorinthea dzN1JK & & 9 02f 23A 0t 9y Kl yOSYS§
a a 9 9dpgrakimatelyd5ha enclosed by a mammal exclusion fen@gpendix IIl) The purpose
of this site will be to protect and greatly enhance ecological (including lizard) values on OGL
landholdings and will provide the primary recipient site for lizards salvaged as part of the MP4
activities(Harper & Thorsen 2023futher detail surroundinghe predator control programme,
includinga summaryof longerterm management of the fenced population and biosecurity and
maintenance(Harper & Thorsen 2023)e captured in Appengill; the predator exclusion fence
design and constructiorX¢luder 2024Appendix 11I) andhe interimintensivepredator control
(Harper 2024 Appendix 1.

There will bebaseline monitoring of lizard populations and letegm monitoring to measurdizard
response against management targets.

Contingency triggers andlaptive managemenprocedures to ensure lizard response targets are
achieved in the desired timeframes.

Compensation

1.

LyadlttlrdAazy 2F dofom&atRrg diceatly seuiRdplate StigishFeMEEAY
Tors to be positionedlong the existing access road to mirseimpact oftor construction activities
on natural habitats

Further @mpensatory actions are provided for in this LMP to act as contingency measur
unanticipated adverse effects on lizar@&eesection7 €Compensatory/ Contingency Actians
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5 [L% w5 {![+! D9 twhe¢wOhh{''¢LhbD

A lzard salvage and relocatignogramme will be carried out for theP4 Projecand Coronation %o
mitigate adverse effects on native lizards. Salvage and relocation airduoeinjury ormortality to
individualsas far as practicablerior to, during and afterimpacts occur. Postmpact management is
concerned with ensuring the highest possible likelihoodrelbcation success, and will involve
measures such dsabitat enhancementlongterm monitoring, and where appropriate contingeny
actions.

The salvage and relocation programme will primarily tatgetthree lizard taxeknown to occur in the

project footprints fussockda {1 Ay 1 X (I NBNRB 3IS012= FyR alO/lyyQa aj
taxathat maybe encountered (e.g., herbfield skink, Otago green skink, Otago skink camgand

skinkj6 8 SS Ol t f 2 dEespongebo ti&\iétdction & Rre ar threatened lizard spécies? Y
page4l).

The salvage will utilise a variety of industry standard and proven lizard capture techniques (e.g., ACOs,
LAGFEFEE GNIFLIAXZ DSSQa YAyy2g¢ GNFLAZT |yR aeadsvyl
indiscriminate in terms of their ability tdetect andcapture a range of lizard speci@hisneans there

will beopportunitiesto salvage other lizard species that may potentially occur but have not previously

been recorded in the impact areas.

Thelizardsalvageand relocation programmis broadly categorised into three phagé$gures.1), each
of which is discussed in detail below.

Phase 1
Preworks management

U

Phase 2
Works management

U

Phase 3
Postworks management

Figure5.1. The three phases of the lizard salvage and relocation programme forMiRgl Project
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5.1 PROJECT STAGING ANDING OF ALVAGEPERATION

The MP4 Projectwill be staged over several yeaf®P4: 2024¢2030) and although the staging
programme has yet to be finalised, thmicative timeframes for eagbrojectare shown in Figures2.
Full site rehabilitation is proposed startin 2031.

Thelizardsalvage and relocation programmeéll align with the project stagingwith relevantlizard
management measuresarried out in the months and weeks precedarny duringeach mining stage.
The initial stage, involving stripping ©O5 andCO6 Pits scheduledo commenceoutsidethe existing
consented area ca. mig025,requiring the capture and transfer of salvaged lizards in Q1 2025 to the
MEEA relocation siteseesection 52a wSf 2 Ol i A 2 y . TReM&EESpred&dr &ausianFeyice 0
will not be constructed by the tim€06 Pitizardsneed to be released and thereforan area of
approximatel20K I 2y G KS §NHzS NR 3K i degighatea daMinéitn Di@nsiveNS S |
predator controlarea toreceiwe the initial propagule of relocatetizards(see section 5.2 dLizard
NBf SI &S,insal Dok an $ga& @ndAppendices Il and )VTheintensive predator controbill

be in place beforeany lizards are relocated andlill continue to be maintainedluring the fence
construction period and subsequent pest mammal remaothls srategy will provide thébest chance

of lizardsurviwal followingrelocation.

Lizard salvag activities (i.e., capture, handling, and relocatiai) onlytake placewithin the generally
acceptedSouth Islandizardseason from October to Marchjnclusive The activities will be focussed
whenambienttemperaturesrangebetween 12,22 C. While the relocation of lizards will strictly occur
only within this temperature range, salvage activities may take place during cooler or warmer
temperatures where necessareasonabhnd temperature limitationson the salvage period will
ensure that any relocated lizards will be released at a time of year when activity is highest, allowing
lizards to move and settle into new environments at the release site(s).

Mining schedule

MGP Phase | Pits Stage
MP3 GT |[Stage 5
MP3 IM Stage 7

MP4 & CCP |IM Stage 8 and ext
MP4 IM Stage 9/10
MP4 CO |[Stage 6
MP4 GB |Stage 2

MP4 GP__[NGWRS

Waste disposal schedule

MGP Phase | Pits WRS/BF 2025 2026 2027 2028 2029 2030

MP3 FR |[FWBF
MP3 FR [FSBF2
MP3 FR |FRBF
MP4/MP5  |CN  |CNBF3
MP4 CO |cowD
MP4 CO |TWRS
MP4/MPSFT |[CO  |COBF
MP4 GB |GBWD
MP4 GP  |GPBF AEE

Figure5.2. Indicative MP4 Projectstaging timeline.The main habitat disturbances are during the pit mining
schedule when pit extents are increased (topecessitating Golden Bar Road Realignmeahd GBWRS
expansionwhen thewaste disposal areaare being expanded.
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5.2 RELOCATION SITE SELECTION

Therelocation site selection process involved a combination of predefined criteria, reviews of aerial
imagery, deductive reasoning to determine the most appropriate recipient site for salvaged lizards
and at a local scale, a site visit to confirm the practicalitiesoofstructing a mammalian predator
exclusiorfence.

To assist with site selection, the key principles for lizard salvage and transfer guidelines (NZLizardTAG
2019) were reviewed, from which a set of site selection criteria were established. These criteria
included:

1. The site(s) must be ecologically appropriate and have-terg security;

2. The habitat at the site(s) must be suitable for the salvaged species;

3. The site(s) must provide protection from predators;

4. The site(s) must be protected from future human disturbatie covenanted)
5

The distance between the receiving site(s) and the original population (i.e., capture site) should
be minimised as far as practicable;

6. The site must not compromise future potential mining opportunities (i.e., the site must not
occur on land that could be designated for mining); and

7. The views of mana whenua must be included in the site selection process.

Aerial imagery was reviewed to scope potential sites@@LIandholdings and within the wider
landscape, with consideration given to size, topography, and variety of lizards habitat present.
Preference was given to covenanted sites as these held existing land protection status. The process
was also coupled with caenltation with Whirika ConsultantQecologists regarding appropriate
mitigation sites to address projegtide (including lizards) effegtincluding recognition of practical
issues related to ferieg and future maintenance

Seven potential sites were considered in det3ite information was tabulated, and the suitability of

each site assessed against the site selection criteria (FableA suitable relocation site was then

selected through deductive reasoning (i.e., selecting sites that met the highest number of criteria).

Other sites meeting a high proportion of the assessment criteria were considered potential options for
contingencyd A (1 Sa @PEIND> AW WTIROG OABIISYy al G2 NEk )/d@ydi A y ISy (
they be required.

¢KS 2dzi02YS 2F GKA& LINRPOSaa ARSYGATASR (KS adzNLIK
Ga9®b o C B &TMNS the npsbappropriate site for both broadale ecological mitigation and
as a highly suitable relocation site for lizards. MieEA location was adjusted to provide a suitable
dSGol 01 6F YAYAYdzY 2F | LIWNRBEAYLFGSt&@ pnn YO FTNRY
t NP & laI@ojatcommodate movement of stock by the farm lease hol@iae proposal for the
MEEA site is to construct a mammalian predator exclusion fence arateast 45ha of land
encompassing part of the Murphys Creek catchmé&he specific location of the 45 ha fence is yet to
be finalised and will be defined based on further engagement with DOC, ndi,canstruction
contractors. In the interim, an indicative 91 ha area of the Murphys Creek catchment has been
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selected, within which the-45 ha predator exclusion fence can be constructed (Figure Buher
details of the MEEA are outlined MYhirika Consulting (202), Harper & Thorsen (2023), Xcluder
(2024) and Harper (2024) (see Appendices Il, 11l & IV).

5.2.1 Selected lizard release site(s)

Considering the site selection criteria, capacity to receive high numbers of native lizards, and the
proposal for extensive ecological enhancement, MEEA will be used as the receiving site for native
lizards salvaged as part of the MP4 Project. DeepdetioBt&cology Covenant rated highly as a

suitable site for native lizards; however, the active lizard monitoring and research programme at the

site precluded it as a contingency relocation site for the MP4 Project. The other highly rated site was

Island Blek Ecology Covenant, with its extensive areas of highly suitable rock tors, shrubland, and
1dzaa201fFryR® LG Aad NBO2YYSYRSR GKI-HOINKA aa AakS ST DI
salvageNB f 2 OF A2y LINRBIANI YYS 6aS8yaSobhr2yOtrayaynidyal

Lizards salvaged as part of Coronation 5, will also be relocated to the wider Murphys Creek area,
specifically into the MEEA covenant but outside of where the predatoof fence will be constructed.

The reason why Coronation 5 lizards would not be rettanto the MEEA fenced area, is to avoid
WAYGSNFSNBYOSQ 6AGK GKS atn tNB2SOG fATFNR O2YLIS
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% Coronation North Backfill

Coronation 6 Pit & Coronation 5
Highlay Hill Covenant

< b
Deepdell Station Ecology Coronetior Splllbsy Q
Covenant
Highlay Creek Ecology Covenant

Island Black Covenant

GP Backfill Buttress

i

Innes Mills 10 Pit

Innes Mills 9 Pit GB road realignment

Frasers BF/WRS

Cranky Jims Wetland
Covenant

Cranky Jims Creek
Covenant
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Golden Bar WRS
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Figure 5.4 MP4 Stage 3: MEEA &
Ecology Covenants
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Table 51. Assessmenof potential lizard relocation sites within OceanaGold landholdings and wider surrounding landscape. Criteria definitionglprim text above.

Site name

Areal
extent

Land status

Distance from
centre of
project area

Criteria

Brief description

Deepdell
Station
Ecology
Covenant

110 ha

QEIl

covenant

~8.8 km

An area of indigenous tussock grassland intersected by gullies
containing a diverse range of native vegetation. A considerable nun
of rock tors and bluffs are present.

Lizard surveys and monitoring have been undertaken, which have
ARSYGAFASR GKS LINBaSyoS 2F 7F2d
KSNDOPFASER ai1Ayl=z FyR 1INBNR 3S
abundance (Ecogecko, 20184,

An active monitoring/ research programme is currently underway at
this site (M. Tocher, pers. comm.).

Mammalian pest control is being carried out at this site. The site is g
grazed by stock, although areas subject to intensive lizard monitorir
are in the process of being fenced.

Highlay Creek
Ecology
Covenant

16.9 ha

Covenant

~3.9 km

A deep gully system dominated by indigenous scrub and tussocks.
Rocky outcrops, tors, slabs, and boulders are present in abundance

Lizard surveys and monitoring have been undertaken in Highlay Cr¢
Ecology Covenant, which haxentified the presence of three specieg
6al/ lyyQa alAylz Gdzaaz201 ailiyl
at low to moderate abundance (Ecogecko, 2013a,

Mammalian predator control is not currently operational.
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Highlay Hill 100 ha | Covenant | ~6.2 km A higher elevation site predominantly covered by grassland (tussoc
Covenant and supporting a basalt rock cone. No information is available on th

lizard species or numbers present at the site.

Mammalian predator control isot currently operational.
Cranky Jims | 47 ha Covenant | ~5.4 km Cranky Jims Creek Ecology Covenant supports an area of high valy
Creek Ecology native bush, scrub and bracken, tussocks, and grassland. There is
Covenant considerable amount of steep rock bluffs lining the gullies, with som

rock tors on the plateau.

Lizard surveys and monitoring undertaken in Cranky Jims Creek Eg
I 20SYylyld ARSYGATASR GKS LINBaSY]
tussock skink, anfl | NEN2 3I3S0120 odzi | € ¢
abundance (Ecogecko, 20183, The low lizard abundance was
attributed to the structure of the rock at Cranky Jims not providing &
abundance of suitable crevices or thin rock plates for lizards to refu
and the extensive forest cover having a cooling effect on the
surrounding rockshading out potential lizard habitat (Ecogecko, 201

C).

YI NBNR 350124 6b I' ynoov 6SNB N
Covenant as part of the Deepdell North Il project.

Lizard monitoring was established-site in February 2023, but no
monitoring results are currently available.
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Area (Murphys
EEA)

Cranky Jims | 49 ha Covenant | ~5.3km Cranky Jims Wetland Open Space Covenant is an aopgoftussock

Wetland Open and grassland, supporting sparse rock tors.

Space

Covenant No lizard surveys or monitoring have been carried out at the site.
Mammalian predator control is not currently operational.

Island Block | 291 ha | Covenant | ~4.8 km A deeply incised gully system along the margins of Deepdell Creek

Covenant area supports an abundance of mixed native and exotic shrubland,
extensive areas of tussock and grassland, and an abundance of rog
outcrops and tors.
No lizard surveys have beearried out at the site, presumably becau
of the treacherous and largely inaccessible terréiowever, a small
area of this covenant is subject to a lizard research project associat
with the Continuity Consent8rojectiIM8 lizard salvage. The research
involves testing leaky fence pens as a tool for protecting relocated
lizards (Bioresearches 2024b, c.).
Mammalian predator control is not currently operational.

Murphys ~45ha | Proposed | ~5km A series of steep gullies along the margins of Murphys Creek. The 4§

Ecological covenant supports an abundance of mixed native and exotic shrubland, exte

Enhancement areas of tussock and grassland, and an abundance of rocky outcroj

and tors.

Part of the site was surveyed for lizards in 2014, during investigatio
into the presence of Otago green skink (Ecogecko, 2015). Four liza
ALISOASE 6SNBE NBO2NRSR 6al/lyyQ
1TINBNR 3ISO120® ! LONEH dusdrylirardBurvé
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gl & dzy RSNIF 1Sy Ay CSoONHzZE NB HAH
Gdzaa201 alAylz FYR {INBNRB 35S0}
habitat for native lizards (including Otago, grand, and Otago green
skink).

The site is currently grazed and not subject to mammalian pest con
however, an extensive and intensive pest control programme is
proposed as part of the Impact Management Plan for the MP4 Proj
Habitat restoration and enhancement also forms parttef proposed
package.
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Figure 54. Photographs of the vegetation and habitat features present in Murphys EEA. Photographs provided
by Whirika Consulting

5.3 SALVAGE PROGRAMME PARAMERERSSTRATEGY

A lizard salvage programme of the sca$sociated with théiP4 Projecpresens several challenges,
including but not limited to the type and intensity of salvage metheaiployed managing potentially
very high numbers of lizardgnd selectinga suitablerelocation site(s) that canaccommodate
potentially high numbers of lizard3he lizard salvage operation undertaken as part of 188 ha
Deepdell North 11l Projedietween November 2020 and March 2Q24here approximately 1,569
lizards were captured and relocatadas subject to many of these challendegardExpertNzZ 2021)

In particular, the difficultypf managing largaumbers of lizards was highlighted. The salvage numbers
were 50% greater than anticipated, which meant lizards had to be held in temporary captvity
relatively stressful situation for the lizardsind an additional relocation site had to be organised to
FOOS LI (KS Wi isselaldobmeridsfihnse@drdgediiorh #he Deepdell North Il
salvagerelocation includngtaking a highly conservative approach to estimating lizard numbers in the
salvage fotprint, that future largescale salvages strive to avoid unexpected outcomes as far as
practicable} y R Kl @Ay 3 Tt SEA qlAzhrdEXpertNE 021%Appeddidl)A y 34 NXzt S & C

231,500 lizards was considered an underestimate of the total lizard populatmnin the affected aregiven that not all
lizards were able to be captured and relocatetzardExpertNZ 2021).
38
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For the MP4 lizard salvagmeration both an attempt to identifyinherent challenges upfronaind
learn from the outcomes of previous salvages have been incorporated into the programme.design
Initially, o primarylimitations to the prospective programme werelentified. Thesewere 1) the
number of lizards that can feasibly be managed under a salvage progrénemdiow many lizards
can be physically capturé and relocatel without compromising the success of threlocation
programme) and 2)populationcapacitylimitationsassociated with theelease sits) (i.e., what is the
upper limit number of lizards that can be relocated into a site(s) thisady supports native lira
populationy. Understanding and addressing these limitatism&aught with difficultydue toa paucity
of relevant exemplars to base decisions on aigh levels ofincertainty.

5.3.1 Lizard salvage recovery rate

The approach taken in thLMP has been to set an upper limit§%contingency for the number of
lizardsof all encountered taxahat will be captured and relocated (recovered),and appropriately
managed at theeleasesite. The upper limit value has been informeddgombination of

1) learnings from the Deepdell North sidlvageproject,

2) the physically ability of herpetologists to manage the number of lizards expected to be
salvaged,;

3) the expert opinion and experience of the authmsised on previous lizard salvageocation
projects; and

4) predictions of the lizard populatiosize andcapacity (based largely on lizard population
recovery rates in similar environments and under similar management regimes, e.g.,
mammalian pest controft the selectedrelocation site

The number of lizards proposed to be salvaged during the MP4 Pianjeic€oronation Hhias beerset

at approximately2,100individualg*6 i K2 dz3 K= aSS AyasSi o62E SyidAadf SR
2NJ G§KNBI Sy S Pn dadehl). R figard JS Arge§ dased on thehysically ability of
herpetologists taadequatelymanage theexpectednumber ofsalvagedizardsto the extent that lizard

welfare is not compromised and that relocated lizards are afforded the highest chances of survival.
Considering the large population size estimates for the MP4 impact areaafitare and relocation

of 2,100 lizard$i.e.,the recovery rate opercentage of the total estimated populatida be salvaged)

will be very low (e.g.approximdely 2¢10% of lizard population estimated to occur in the MRaad
Coronation Smpact area).

The establishment of a salvage limit (i.e.tof2,100 lizard8 NXS1j dzZA NBa | aSid 2F LI
NHzt S& QU (0 K Isdlvage kffort investizd iReich wfKhS affected Pt is, for each stage of

mine developmentan indicativetimeframe, dedicated level of effort, and number of lizawifi be
allocated Table 52). For example, during the salvagetiifne, effort, or the number of lizards
whichever comes first, has been reachea specific PC theéhe salvage operation for th&Ccease
6GK2dAKs 488 AyasdSi o628 SydAridtsSR awSaLkRyad (2
page4l). All captured lizardwill be relocated into the mitigation/ offset site (MEEA) and any lizards
remaining in the impact areas will beft in situand the impacts on them considered residual effects

24 This figure may be subject to refinement following consultation with OceanaGold and the Department of Conservation.

39

61130#BEE09_Macraes MP4_LMP_14022025_v2.docx

a

NJ

i K



Bioresearches *is

A Babbage Company

that will be addressed through offseind compensation measures as outlined in the MP4 Impact
Management PlanWhirikaConsulting, 202).

If the overall lizard salvage numbers are unexpectedly exceeded by more than 5% of the anticipated
YdzYo SNE RdzZNAYy3 ye 2yS 2F GKS adr3asSrR alrt@gras 2Lk
the existing Island Block Covenant site and/ or othgtable area, without any habitat enhancement

or follow up monitoring requirementd 4SS { SOGA2y T W/ 2YLISyal G§2NEk [/ 2

The salvage parameteese subject to refinement following consultation with relevant experts from
the Department of Conservatig®tago Regional Council, and mana whenua. Additionally, adaptive
management will be applied throughout the delivery of this LMP to improve management practices
incrementally over the years. Therefore, the salvage parameters detailed below should be irgerpre
as indicative only and are likely to be revised and amended over time.

Response to the detection of rare or threatened lizard species.

¢KS OdzNNByid fATIFNR alf@gr3asS FyR NBf20FGA2Yy
FYR Wl wAaalQ aLlSOASa (yz2éy (2 06S LINBaSyi
(e.g., herbfield and Otago green skink) or more threatkife.g., grand and Otago skinks) spec
could potentially be present in affected areas. Where such species are detected during the s
operation, a diversion of some salvage effort will take place to target areas supporting thes
or threatened izards. The Department of Conservation would be notified and consulted with

the detection of threatened lizards in the impact areas. Targeted capture effort would the
invested and maintained at sites supporting threatened species until such hatettie Project
herpetologist was confident that all rare or threatened lizards had been captured at the sp
site. The effort to salvag#’b 2 i G KNB I (i Sy S R Qwolld/riet cédselentinelk dufing
this time, and the numbers of more threated lizard species would be in addition to the cap
2,100 lizards set by the salvage programme.

5.3.2 Relocation site (MEEA) carrying capacity

Ensuring the relocation site has sufficient carrying capacity for resident and relocated lizards is also
critical to the success of the relocation programmiibe carrying capacity of a site is determireded

on the size site, the estimated size of the resident lizard populationeapdcted lizard population
response to proposethanagement

For the MP4 Project, thapproximately45 ha MEEA site has been selected asriiest appropriate
lizard release sitéAn estimate of the current resident lizard population size in4béhaMEEA, based
on the data collected during baseline monitoring in April 2024 and the methods described section
ndodHdo G{ 1Ayl RSyairde SadAyYl (§Sa 2F26®6%,79%izaRiSt f SR R
It has been demonstrated thatp to a fourfold increase in lizard numbers can be achieved in areas
subject to ntensive mammalian predator control (Rearden al., 2012; Norburyet al., 2022).
Thereforejt is expected that a substantial increase in the resident lizard population in the MEEA would
occur as a result ahe proposed MEEA mammalian predator exclusand consequently, the carrying
40
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capacity of the site is expected to be very high and much greater than the existing lizard population
levels.

The anticipated relocation afpproximately2,000lizards as part of MP4noting that 10@200 lizards

may besalvaged fronCoronation Sareasand would be released into the surrounding covenant grea
wouldequate to arelease of 44 lizards/ hectare intdhe MEEApredator-proof fence areaThis density

is verylow in comparison to the reported lizard densities @agoRegion(see Table 4.3)and the

number of lizards is significantly below the estimated density of lizards currently in the MEEA (i.e.,

~871 [51%1462]lizards/ ha; see section ®o ®H ®o G { 1 AYy] RSyardGe)BadAaAyYl
should be recogised that the number of lizards salvaged and relocated at any point in time will be
markedlylower than 2,100e.g. X Xm=nnn € AT F NRaA0 RdzS G2 GKS atn t NP
ASOGA2Y pomd at NB2SOG ail FarfieBmoteyfhie exdlusiviistock arl¥ &l f @
removal ofmammalian predators from the MEE#eeWhirikaConsulting 203) will greatly enhance

the capacity of theelocationsite to support growing lizard populationBherefore, therelocationof

~2,000 lizardsinto the MEEASs notconsidered tohave measurable effects on the lizard populations

already residenthere.
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Table5.2. Indicativelizard salvagearametersé W& (i 2 LILIXoy'tEe MR&moPrENCI0 ha of lizard habitatjand
Coronation 5 areq7 ha) includingstaging,timeframes, salvageeffort, and estimated number of salvaged lizards
Parameters to be refined as the salvage programme progresses.

Project Salvage I 1 I NB| tussock | a O/ | y|
) Indicative salvage effort . .
Component timeframe gecko skink skink
1 500 pitfall trap nights,
Q06 Pit 3 weeks 1 300 funnel trap nightsand 50 150 200
1  240search hours
CN BF 2¢4 days w 16search hours 0 10 20
16 search hoursand
CPLS 2¢4 days 0 25 25
1 50 pitfall trap nights
NGWRS 2¢4 days 1 16 searcthours 40 50 50
91 800 pitfall trap nights,
GR Pit 3 weeks 9 400 funnel trap nightsand 100 150 200
1 480 search hours
1 800 pitfall trap nights
GBWRS 3 weeks 9 400 funnel trap nightsand 140 200 250
1 480 search hours
1 16search hours, and
IM 9 Pit 1 week _ _ 0 20 40
100pitfall/ funnel trap nights.
1 250pitfall trap nights,
IM 10 Pit 1 week 1 250funnel trap nightsand 0 50 60
1 160search hours
Frasers BVRS N/A N/A N/A N/A N/A
I 500 pitfall trap nights,
GB RR 1 week 9 300 funnel trap nightsand 10 50 100
1 240search hours
1 16 search hours, and
GP BB 2¢4 days _ _ 0 20 20
1 100 pitfall/ funnel trap nights
1 16 search hours, and
CO5 1 week ) ) 10 30 30
1 100 pitfall/ funnel trap nights
350 755 995
2,100
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5.4 DEMARCATION OFHEWORKFOOTPRINT

Salvage effort will be invested in all suitable lizard habitats throughout diesly affected by mining
activities Buffer areas not proposed to lbrectly affected will not be subject to salvage.

Prior to anyvegetation clearancer land disturbance, lizard salvage areas will be clearly demarcated
to ensureeveryone involved clearly understandgetwvork extents and thatvorks do noencroach into
peripheralhabitat areas

An interactive GlSapplication, showing the works footprint boundary, aerial imagery, and other
relevant overlays will be carrigd the fieldby the Project herpetologist to assist with orientatiand
boundary recognition

5.5 PHASEL ¢ PREWORK$IZARDMANAGEMENT

Preworks lizard managemenwill involve activities undertaken by thé’roject herpetologist and
salvage team prior to commencement of vegetation clearance or habitat disturbance in the affected
areas Refer to theinset box on pagd9 (4Timing of mammalian predator managemeéxfor details of

the staged predator contrdb be implemented during the prevorks phase.

A variety ofreliable andprovenlive trapping andtapture techniques will be employéd increase the

probability of lizard capture. Techniques will include, but may not be limited to, pitfall traps, layered
Ondulinde NIIAFAOAL f O2@SNJ 20 2S 0 éystématicdearahes (batiSdiial and A Y'Y 2 6
nocturnal).

The indicative level of salvage effort for each project component and stage of the mine development
is outlined in Tablé.2. The information presemd in this table may change adaptively as the
programme progresses through time and alterations to the salvage programme would be at the
discretion of the Project herpetologistith approval from OGand other relevant stakeholders.

All native lizards captured during the pneorks period would be relocated to the approved relocation
sites (seesection 5.2 éRelocation siteselectiorg).

Once thepre-works salvage programme has been satisfactorily delivered in accordance with this LMP,
the Project herpetologistwill consult with notify OGL andhe next phase of the salvageill
commence.

5.5.1 Lizard capture methods
5.5.1.1 Pitfall traps

Pitfall trapping is a standard and effective technique for capturing terrestrial lizards in New Zealand
(Hare, 2013). Pitfall trapping will involve the installation of 4 litre plagtails dug into the ground

with the top of the bucket flush with ground level, and covered with a lid (e.g., wooden board or
OndulineACO) wider than the aperture of thmil. A small amount of soil and leaf litter is placed in
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the bottom of the traps to provide cover for captured lizards, and traps will be activated by adding a
lure (e.g., soft fruit or proteisbased lure).

20K GKS SEA&GAY3T WY2yAG2 NS of pitfal tiapgtheif spedificl LJa&
locations determined by the Project herpetologigtill be usedthroughout the staged impact areas.

The locations of all pitfall traps would be recorded on a GPS and traps would be inspected at least
every 24 hours for the duration of the pxeorks salvage operation.

5512 DSSQ& aAyy2¢ GNIF LA O6FdzyySt GNIF LA

DSSQa aAyy 2ndel ttapsl-ateddmal fidh tfps that typically consist of two fussinelped
entrances at either end of a mesh cylindeunneltraps are a passive sampling method because they
rely on lizards to willingly encounter and enter the trap. They can be used to capture lizards in a wide
range of habitats because they can be positioned on or above ground, can be nestled among dense
vegestion, and can easily be relocated without disturbing the @ddre, 2012h)

Arrays of funnel traps will be installed throughout the staged impact areas; their specific locations
determined by the Project herpetologist. Each funnel trap would befiikfl with vegetation matter

and baited with a lure (e.qg., soft fruit or protebased lure). The locations of all funnel traps would be
recorded on a GPS and traps would be inspected at least every 24 hours for the duration of-the pre
works salvage operation.

5.5.1.3 Artificial cover objects (ACOSs)

Artificial cover objects (ACOs) are at standard (best practice) tool for detecting, surveying, capturing,
and monitoring lizards in New Zealand (Lettink & Cree, 2007; Walsah 2007; Lettinket al. 2011;
Lettink, 2012} ettink & Hare, 2016).

The ACOs used will constitute singte doublelayered, 400 mm x 475 mm corrugatéhduline
sheets.Ondulineis a bituminous corrugated roofing material that has heat retention properties,
providing refuge and thermoregulatory benefits for lizards.

ACOs require a period of settlement following installation to allow any scent to equalise, and lizards to
find and becomdamiliar with the devices. It is recommended that at leasB Znonths of settling is
required before ACOs can be inspected for lizardgtigk, 2012. ACOs are then repeatedly inspected,

and all lizards found beneath are captured. To assist in the capture of lizards, a portable plastic or metal
shroud will be usedtb enclose the ACOS and prevent lizards from escaping during inspections.

Lizard use of ACOs is dependent on environmental factors such as proximity to dense, complex
vegetation and weather conditions, as well as disturbance frequentiettink et al. 201]). These
factors will be taken into consideration during the placement and inspections of ACOs, to increase
lizard detection probability.

Arrays of ACOs will be installed throughout the staged impact areas; their specific locations determined
by the Project herpetologist. The locations of all ACO would be recorded on a GPS and ACOs would be
inspected at least every 24 hours for the duratmfrthe preworks salvage operation
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5.5.1.4 Systematic searches

Systematic searches are a commonly used method for herpetofauna surveys (H&te), &id are
frequently used during salvage operations to find and capture lizards. Both diurnal and nocturnal
systematic searches will be carried out across the staged impact areas.

5.5.1.4.1 Diurnal searches

Diurnal visual and hand searches will be carried out by the lizard salvage team who will move through
the landscape searching for active dogsking lizards and searching habitat features (e.g., lifting rocks
and debris, searching crevices in rock outcjdpsreveal refuging lizards. Accessible areas of dense
vegetation such as fern clumps or vegetation overhanging rocky outcrops will be physically searched
for lizards by lifting, moving aside, or removing foliage. In addition to systematic searches,
opportunistic searche® will be carried during all salvage activities in the impact areas.

5.5.1.4.2 Nocturnal spotlight searches

Nocturnal searches of gecko habitats (rock outcrops ad tors) will be undertaken to targetaoiyet

kilrero geckos. The lizard salvage team would progressively move over or along rocky outcrops after
dusk, aided by headlamps/ torches, searching the rock faces and overhangs, and rock crevices for
emerged geckos, or partially retreated geckos. Diurnal ligpetties may also be encountered in rocky
habitats at night, and these too will be targeted. Binoculars may be used to assist with detecting active
geclos (i.e., gecko eyshine) from afar before approaching the specific rock feature.

5.6 PHASE2 ¢ WORKMANAGEMENT

Phase »f thelizardsalvage wilinvolvetargeted and opportunistic capturef lizards during vegetation

and habitat clearancectivities. Site preparation for mining activities involves the stripping of
vegetation andopsoil and removalof unstablerock tors to create ainiform andstructurallystable
surface for excavation or deposition of waste rock. It is durifgpite-miningprocesghat the Project
herpetologist and salvage team will work directly with machine operators to progressively dismantle
habitat features and clear vegetation to facilitate the capture of lizards.

These activities will not be carried out across the entire site due to the extensive areas of clearance
required but rather, key areasf habitatwould be identiied by the Project herpetologistnd salvage
team prior to commencing thesearchs.

5.6.1 Physical egetationand habitatremoval methodology

It is crucial that there is clear coordination and communication between the herpetologists and
machine operators to ensure effective capture of lizards and to minimise health and safety risks. The
Project herpetologist and machine operator(s) would disdhe methodology and agree on processes
and activities prior to commencing this work in the field.

25 Opportunistic searches are considerd&dbn-dedicated searche3that will be undertaken while walking
between sites or during other activities in the impact area. Effort associated with opportunistic searches will not
necessarilye recorded quantified.
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For areas thatsupport abundant and dense vegetation cover such as shrubland, riparian, and
tussockland habitatclearancewill becarried outby an excavatgfitted with atoothed bucket or root
raker attachment, and supervised by the Project herpetologist and/ or salvage téaands will be
captured by hand during theegetation strippingrocess.

In instances wherdebris, rocks, or rock outcrops/ tocannot be physicallpnovedor searched by the
salvage team, an excavafs)dedicated to the lizard salvageould be used to lift or dismantle the
feature to reveal lizards for hand capturi is recommended that the excava(sh use a grapple
attachmentto allow precision lifting of objects (e.g., rocks, schist rock slabs) and to reduce scraping or
shearing of rock surfaces, which may injure or Kill lizards. In some instances, a toothed bucket
attachment may be used to lift or roll large heavy obje@myure5.3).

Recoverable material (e.g., schist rock slabs) wiicuecedand transferred to the lizard mitigation
ariSo0av G2 0SS dzAaSR G2 NBONBIGS NrOleé KFEoAGEFEG FSt

Figure5.3. Machineassisted dismantling of a rock tors during the Deepdell North Ill Projéetage by M.
Tocher.

5.7 PHASE3 ¢ POSFTWORKSMANAGEMENT

Postworks managemernis concerned withthe relocation oflizards, provision ofhabitatenhancement
and lizard monitoring to ensurethe best possible outcome faralvagedndividualsand to measure
lizard populatiorlevelresponse to enacted management
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5.7.1 Lizards release strategy

A direct wildto-wild release of lizards is proposed for th#4 Projectand Coronation 5Lizards will

be Hard releasef(versuspenned) into habitats suitable for each species (e kyeto released into

rocky habitatstussockskink released into damper grassland/ tussock habitats). Lizards salvaged as
IANRdzLJA 6SdIds (INBNR (2N O2YYdzyAide 2NJ FlLWAf & 3INZ
preserve group structurelizards will not be marked (neither temporarily nor permanerntiy) will
LIK2023INFLIKAO ARSYUGATAOFIGAZ2Y (SOKYAI| da§i&2 085 glza SIR@
ratio of markrecapture programmes involving large populatigns.,for large populationshigh effort

is required tomark or photoidentify individuals yet the probability of recapturas typically very loy

(further details on lizard population monitoring are outlined @ection 6 ¢Lizard Monitoring
Programme).

The proposed salvage and relocation programme does not include provisions for captive holding of
lizards. The reasons being that captivity can lead to stress, injury or mortality in lizards and captive
holding is resource intensive, which can divert resegraway from other activities. There are also no
tangible benefits of holding lizards in captivity prior to release though, it is acknowledged that survival
probability may be increased by holding lizards in captivity temporarily when the weather cosditio
are deemed unsuitable for release (e.g., when temperatures are low and compromise lizard activity/
movement).

The release of lizards at the recipient site will be guideth by selection of appropriate and suitable

habitat for each species and the monitoring programme design (see seftihizard Monitoring
Programmeé). The inherent &aging of theMP4 Projecwill reduce the number of lizards released at

any point in time and accurate records of release locationsratedsenumbersduring each stageiill

eliminatedl KS NAGSINE2FT2 O Ay3IQ | NBFa 2F (GKS NBOALASY(dH aa

Based on thereselectechumber of salvage individuas2,1000f all speciesincluding ~2000 as part

of MP4 and the potential size of the MEEA redtion site ¢45K | 0 = | NBf 20F G2y WwWai:
the MEEAof ~44 lizards/ ha (2,000/ 45 =~44) will be realised. It must be remphasisedhat not all
2,100lizardswill be relocated at once, and it is more likely that ¢500 lizards will be released at any

one time (i.e.Wa (i 2 O A y F3¢RL8zdrdsh hin)e SnceAlE lizard population carrying capacity in

MEEA will be increasee.§., twofold andpotentially up to fourfold) as a result of the mammalian

predator control programme(Reardonet al. 2012; Norburyet al. 2022) and lizard habitat
enhancement (seeection5.7.26 [ A hdbitafey K I y O 9)YitSsycdnsidered that the site could
O2YTF2NIlofe | O02YY2RIGS NBf 20l (S RendiRMhatNsRe | G G K
anticipated increase in capacity of MEEA to support additional lizards (of all species) as a result of the
mammalian predator control programme, is far greater tmamber of salvaged lizards that would be

released at the site.
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Timing of mammaliarpredator management

To meet the lizard salvage timing required by the MP4LOM schedule, the iglheceed to be
established iH2 2025, oncea Resource Consent and Wildlife Act Authaaitygranted.

Acknowledging that lizards will need to be relocated in Q1 2625 Coronation SandCoronatiorb
Pit, prior to construction of the fencea two-phasepredator control strategy is propose&hase 1
will involve intensive predator control (trapping) overmoximately20 haareaon thenorth facing
slopes2 T a dzNLJIK &itsutary whii® 1&4rds will be relocatednd alarger area (574 ha)
having extensive largpredator removalnfrastructure to interceptats andnustelids(Figure 54).
Further details of Phase 1 are outlinedHarper (2023 (Appendix V).

Intensive predator controwill be carried outapproximately6 months prior to lizards being
released to ensure mammalian predator numbers have been sufficidailycked down/
suppressed (confirmed using dedicated mammalian predator monitoring tools).

Upon receiving Resource@Sentand a WAA for MP4, the mammalian predator exclusion fe
will be constructed and the complete predator control package, as outlinatfiyika Consulting
(2025), implemented.
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Figure 54. Aerial view of Murphys Creek showingdicative locations of the lizard transfer fenced site, and
the large predator trapline and trap sites. Sourcarper(2024).

5.7.2 Lizardhabitat enhancement

Lizard habitat enhancemeim the form ofintensive mammalian pest control/ exclusion; vegetation
restoration via stock exclusion, weed management and native revegetd#ind; covenantingand
provision ofsupplementaryrefuge structueswould be providedor the MEE/Asite.

The mammalian pest control/ exclusion and vegetation restoration components of the proposed
habitat enhancemenas outlined in thdmpact Management Plat\(hirikaConsulting 202) andare
not described here.

Supplementary refugesn the form of constructed rock tors and rock stackil be provided at the
lizard relocation site, partly to partially replace rock tors lost in the impact areas but also to provide
additional habitat for resident and relocated lizards. The constructed rock tors and rock stacks will
follow the designs of. Rufaut (unpub. datagndEcogecko (20199espectivelyFigures.5). These two
designs will be used because they have proven effective in attracting and supporting up to three
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species off I GA @S £ AT I NRussbek®] A yyRal ¥R ABJgERoNRIDIGD | 2 0
Winkel, pers. ob$.

It is proposed thaB5 rock tors and or rocks stacksvill be installed in Murphys EEA, primarily on the
ridges close to access roads to avoid disturbance to existing habitat by machinery required to install
the rock featuresThe number of created rock tors/ rock stacks equatesrucé tor replacement ratio

of 3:1 (i.e., 2 rock tors will be lost as part of thdP4 Projectand approximately35 rock tors/ rocks
stacks will be created).owgrowing, fruitproducing, and divaricating or vidgpe native plantqall
appropriately sourced, se®Vhirika Consultig 205) will be planted around the rock features to
provide additional coveand food sourcefor lizards once the plants establish.

In the instance wherexcess salvagdizards are released into Island Blponk supplematary refuges
(constructed rock tors, rock stacks, or otherwise) would be provided due to the significant abundance
of existing rocky habitat features at this s({f2. van Winkel, per. obs.)
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$ L

A . B, {

Figure5.5. Example ofrock tors and rocks stacks that will bereated and installedalong the Murphys EEA
accesdo enhance lizard habitatA, C. Rufaut (unpub. datajesignand B, Ecogecko (2013jesign.
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5.8 LIZARD CAPTURED HANDLING

Native lizards will be captured and handled by a Bx0thorised herpetologist onlfAppendixV). All

native lizards captured prior to and during vegetation clearance operations will be placed immediately
into containment boxes and held temporarily for release. Captured lizards will be measured, sexed,
weighed, and photographegbrior to beingreleased.

The retention of lizards in captivity for periods longer than 24 howils be avoided as far as
practicable, but it is recognised that unsuitable weather conditions may delay the release of lizards. In
this instance, lizardwill be held in ventilated containment boxes in a camm, out of direct sunlight,

until release can occuwWaterand substratewill be providedand food provision (e.g., invertebrates)

will be necessary if lizards are held for longer than 48 hours.

If any individual(s) of the larger, rare lizard species (Otago green skink, Otago skink, grand skink) are
found during the salvage operation, the individual(s) will be managed in the same way as other species
and will be released into suitable habitat wiiththe intensive mammaliampredator control area of

MEEA (sesection6a [ AT I NR a2 y A (i 2 TBED¢artnteN& GdideryaYidhiél be notified

of these finds and will be consulted on any additional management, should it be required

5.9 INADVERTENT LIZARD INJURY OR DEATH

Considering thextensiveareaof habitat impactedy the projectandsome of the destructive habitat
methods employed during the salvagg(e.g., machineassisted searches), injuries to and deaths of
native lizards are expected.

The following steps will be implemented when an injured or deceased lizan@®)fsund during the
salvage:

1 TheProject herpetologist will record, for each species, the number of injured and deceased
lizards encountered throughout the salvage and will report these figures to the Department at
the conclusion oéach stage dthe salvage operation.

f 'ye Ay2dz2NBR Wb2i ¢KNBFGSYSRQ | yR -theaieningA &1 Q
injuries, will immediately be humanely euthanized via blunt force trauma to the cranium,
followed by cranial pithing, at the capture sit€he Department will need to agree to this
method of euthanasia, or recommend another appropriate method, prior to commencement
of the salvage operation.

f 'ye AyedaNE 2NJ RSIFIGK 2F I We¢eKNBIFIGSYSRQ AT I NR
24 hours (preferably immediately) of the observation.

1 AllinjuredW¢ KNBF Sy SRQ aL180ASa sAatt 0S8 dGF1S8y G2 |
possible, oif deemed appropriatédy DOCsent to theDunedin WildlifeHospitalfor treatment
and carelInjured lizards will be kept in aappropriate portable enclosure (a weléntilated

plastic container with substrate) under the direction of the project herpetologist to ensure the
animal is handled appropriately until the lizard can be assessed and treated by a veterinarian.
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condition for release, will be transported to the relocation site in the portable enclosure and

released.

1 If anylizard is injured or killed, appropriate measures will be undertaken to minimise further
injuries or deaths as the salvage progresses. Measures include but are not limited to adjusting
the salvage strategy, ensuring additional support personnel are pteseassist with the
salvage, and conversing with or replacing machine operators.

1 All deceased lizards will be retained and stored in preservative (70% ethanol) inside labelled
vials. The samples will be submitted to the Department or under the guidance of the
Department, submitted to the Museum of New Zealand Te Papa Tongarewa faisentrg
into their collection.

5.10 DATA RECORDIMGID ANALYSIS

During both the preworks and works periods, environmental and lizard catch data will be accurately
recorded, and will include:

I Standard weather variables such as temperature, cloud cover, wind speed and direction,
humidity, rainfall, etc.

1 The number of lizards for each species caught using each salvage technique;
1 The effort employed per day (e.g., number of trap nights or systematic search effort);

T The number of missed individuals and number of individuals found dead or injured.

Lizard catch data will béve plotted during the preworks and works periods to visualise progress

G261 NRa WwOSIFasS alt@dr3sSQ LINIFYSiISNBEP® ¢KS RSOfAyYyS
observed, will also be explored using regresskextending the regression line tis xaxis intercept

can provide a crude estimation of thesidud population sizévased on thgroportion of untrapped

individuals for each species remaining in the salvage.arbs coarse analysis will be useful for
validaing, or otherwise, botftthe initialpopulation estimategor each impact areand the estimated

proportion of the population that is salvaged
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Lizard monitoring is an important component of thejectwide lizard management angill provide
information crucial for the evaluation of the success or otherwisenaicted managemernneasures
Importantly, thepurpose of he proposednonitoring is not to measure the survival of relocatzards
(individualg nor the overall success of the salvagéocationper se Rather, its purpose is to measure
lizard population change ovéme in response to enacted managemégntammalian predator control
and habitat enhancemengt MEAAand totrack progress towards the biodiversibjfsetting targets
(seeWhirikaConsulting 202).

Relocated lizards will not bpermanentlymarkednor photo identified, andt is assumed that the
response of salvagetlocated and resident lizards managementvill be similar(e.g., an increase in
resident lizards in response to mammalian pest suppressionsimililarly be demonstratedby
salvageerelocated lizards at the same sitéycknowledging a level of uncertainty in this assumption,
the monitoring programmaeamakes provisions for monitoring the contribution of salvagmcated
lizards to the resient lizard population andthe effect of such contributions on population level
response compared tareas where no salvaged lizards are released ¢setion 64. dMonitoring
programme desigf).

All lizard monitoring activities will be carried out under a valid Wildlife Act Authority §8006FAU).

To measure lizard response to management, population level monitoring needs tolmtburefore
and after management intervention, and monitoring needs to continue over a sufficient period to
allow measures of success or failure to be confidently determined.

For this project, thredevelsof lizard monitoring are proposed, including:
1 Baseline moitoring (commence April 2024;
1 Buffer areamonitoring(commenced April 2024and
1 Postrelease monitoring

The details oéach type ofnonitoring are described below.

6.1 BASELINE MONITORING

The baseline monitoring programme commedae April 2024 and sampled seleainpact siteqe.g.,
CO6 Pit,GB2 Pit, GBWRS, etahd the mitigation (lizard relocation) sitee.¢., MEEAand the
surrounding buffer area; se®hirika Consulting 2032) (Figure6.1). Baseline monitoring sergdhe
purpose of providing data on lizard populatiqing., species diversity and population sigadr to the
commencement of impact and prior to enacted managemeéltie baseline dathasassised with
refining the population rangeestimates of species occurring in potentially affected Patwl will
establish reference points agqst which population change or trends (e.g., in response to
management) can be measured over time.

Monitoring wasalso undertaken athe Back Road Waste Rock Stack&ite . w 2, ewgrethough this
site is nd required forthe MP4 Project. The information gatheréom the BRWRS siteasprovided
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both additional data on lizard abundance in the wider surrounding landscape and vahzsakne
data on lizard populationdsuld the site be considered for mine development in future.

Two roundsf the baseline monitoring for eackelect impact sitavill be implementedo account for
temporalvariation.That isfwo years(e.g., Year JApril 2024]Jand Year 2) dbaseline monitoringand
where practicablerepeated monitoringn spring(e.g., October/ Novembernd late summer(e.g.,
March/ April)eachyearwould be undertaken to provide robugtopulationdata It is important to
highlight that reducing the number of sampling evemayreduce the accuracy and robustness of the
baselinedata.

6.2 PROJECCOMPONENT BFFERREAMONITORING

The100 mPChbuffer zoneg(i.e., areaghat may be indirectly affected by activitlesurroundingsome

of the MP4 PC¢e.g.,CO6 Pit, GBRit, and GBW®)will continue tobe monitored postimpact. The
initial (April 2024) baseline monitoring has already providedipngact data on theestimated number

of lizards occurring inside the 100 m bufferzoned SS &aSO0GA 2y ndo &[ AT.F NR
Continued monitoring inside the buffer zones paspact on an annual basfer three subsequent
yearswill allow any in indirect effectsn lizard abundancever timeto be monitored

6.3 POSTRELEASEND ONGOINGVIONITORING

Repeated annual monitoring of lizard populations in the MBR@ surrounding buffer pest control
area will occufollowing the release of salvaged lizards and will continue for 10 years. The purpose of
this monitoring is not to measure the survival of relocated individuals, nor the overall success of the
salvagerelocation itself, but rather measure lizard populaticmange over time in response to enacted
YEYylF3SYSydao . FaStAyS tATFNR FodzyRFyOS Sadavyl i
be eralicated) and the widebuffer predator control area (where predators will be suppresseay

been collectedin April 2024 Repeat annual monitoring of lizard abundance at these sites once pest
control operations are in place will allow lizard population responses to be measured and evaluated
against management targetBNhirika Consulting2025]), ultimately allowing positive ecological
2dz 02YS oWWRi0G yBHiAy@emact I Aya G2 oS @It ARFGSR
expected outcomes are not et

In addition, the posteleasemonitoringwill also allow themonitoring of relocatedlizardinflux (i.e.,
count or number of individuals of each species rather than unique individuals, which would require
permanent markingjnto the MEEA, compared to other areas where lizards will not be released
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6.4 MONITORING PROGRAMME DESIGN

All lizard monitoringundertakenas part ofMP4 Projecwill primarily focus on skinkvérsus] I NB NP
gecko)populationsbecause effective monitoring of geckos in dryland landscapes where geckos use

tors, is unreliable or not possible. As both skinks and geckos in the Otago landscape are vulnerable to

the same or similar pressures (e.g., habitat degradation and mammalidators), it is expected that

anyda 1 Ayl NBalLlRyasSa o6Aff LINE O k;ReSogrisind dhaBdeako r@sgohse 1 1| NS N
will lagdue tothe difference inreproductive biolog between skinks and geckos.

The monitoring desigikK & 6 SSy 2dzif AYSR Ay &aSOGA2Y ndodH da
repeated here for convenience. The desgnploys stratified random samplingp establish a defined

number of independent sité$across thanonitoringareas Samplings achieved by overlaying0x 20

m grid squares on the monitoring areas and randomly selecting a representative number of grid

& lj dzI NB athabwil Heksiibfeét @ monitoringFigure4.2). The number of randomly selected sites
variesbetween, andsrelated to, the size of monitoring areas (Tadlé).

To discerrthe effect of relocated lizards on population level response witiEEAthe lizard release
will be strategically implemented to ensure thedmemonitoring sitesoccur in areas whersalvaged
lizards will be released while other sites willn to monitor only resident lizards (i.e., these sites will
not receive salvaged lizards

At each site, a pitfall trafcovered by at©OndulineACOhas beerninstalled and will sample lizards at

that specificsite. Pitfall trapswill be activatedat leastannually,preferably bienniallypver al0-day

period during the months of Novembéo ! LINA f = Ay Of dzA A @S> & A tvdsusWt AT I N
mark-recapture) data recorded.

Models for estimating abundance from repeated couofsa closed population (e.g., Royle (2004) N
mixture model) wilbe used to generate lizard population estimates for each of the monitoring areas.
Population estimates (with confidence intervals) generated from &pgil 2024 monitoring session
provide the baseline reference points for each affected area prior to impactaaride mitigation site
(MEEA prior to pest management and lizard relea$be same monitoring sites and data analyses will
be usedollowing the release of salvaged lizards to monitor lizard response to management over time
Where appropriate, @ 2 LISy LJ2LJdzZf F GA2Y Y2RSt 0S®3adr 2LISYy LI L
N-mixture model; Dail & Madsen 2011) will be used to explore population trend data across years.
Alternatively, a series of closgmbpulation models (Royle (2004}mixture model) for each year will

be compared’. Covariates(e.g., temperatureyelative humidity,habitat type, etc.) will baused to
account for the influence of an outside variabthat may affect themodelresults.

Lizards captured in pitfall traps willsobe temporarily marked with nottoxic (xylenefree) marker
pens so that individual capture histories over the period of the monitoring sessions can be recorded.
Understanding individual capture histories will assist in testing both the independence ofomigit

26 Independent sitesire considered sites that are sufficienipatially distributedo eliminate the possibility of the same
individuals) beingdetectedmore thanonce during a sampling periodrorthis monitoring programme, a minimum distance
of 20 m between sites has beent.
27 Decisions to use closed or open population models will be informed by a biostatistician.
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sites (i.e., individual pitfall trap sites) and the clogeEpulation assumptions of each annual
monitoring period. Population demographic information will also be collected for all species
encountered. Captured lizards will be measured (sharit and vet-tail length), weighed, and sexed
prior to release.

To provide confidence in theecommended lizard monitoring approach and analytical methods, the
monitoring design was reviewed and validated by an experiermethetrician from Proteus an
ecological statistical consulting company baseMosgie| New Zealand.

6.5 MONITORING LONGERM MANAGEMENT BENEFITS

Introduced mammalian r@dators éspeciallyrodents, hedgehogsmustelids, and catsdre a driving
factor inthe population decline of native lizards. Where these predatorssapressed or eliminated,
positive lizard response occurs (Reardwoml. 2012;Romijn2013;Norburyet al.2022)

Quantitative information on the degree of lizard population response to release from mammalian
predators is limited tca few studies, butpublished informatiorindicatesfourfold increase in lizard
abundancecan be achievewhere predators are suppressed ¥p¢10% residual catch rates (i.eg 5
10% of thepredator population remais in the landscapepnd even higheie.g., sixfoldwhere
mammalian predators areradicated(Reardoret al.2012 Norburyet al.2022).

For theMP4 Projectano net loss targeto be refined/ confirmed following consultatioimjside MEEA
over apredefined timeframe(to be refined/ confirmed following consultatiomas be set (Whirika
Consulting 202). Thebaseline and n-goingmonitoring will provide data that will be used to measure
and tracklizard response againgtie target. Where this target is achieved, positive ecological benefit
claimsfor native lizards, as outlined in the Impact Management PfhiikaConsulting2025) will be
realised.It should be emphasised thateetingthe targetwill not result in reductios tomanagement
(e.g., mammalian pest suppress)afforts and effort will remain constant for the duration of the
timeframe set ouin the Impact Management Plan.

In instances where population growth trajectories are not tracking towards desired tamgdptive
management will be applied (e.g., increased level of mammalian predator control) in an attempt to
bolster lizard populatiosizeback to the desired level to meet targets.

6.6 REPORTING

Following eachannualmonitoring period (postlizard release)a report detailing the results of the
monitoringwill be prepared and copies provided@xeanaGold Ltdthe Department of Conservation,
OtagoRegional Councilwi, andother relevant sakeholdersThe results reportedvill include but not

be limited to survey conditionsestimated population abundances, population demographis]
measures against management targets. Any recommendations for adaptive management would also
be provided

All records of lizardsencountered would be compiled andsubmitted to the Department of
Conservation,for inclusion in theAmphibian and Reptile Distribution Scheme (AR@x8abase
(BIOWEB Herpetofauna database

58

61130#BEE09_Macraes MP4_LMP_14022025_v2.docx




Bioresearches *is

A Babbage Company

6.7 WILDLIFACTAUTHORITXND COMPLIANCERORTING

Reporting requirements outlined ithhe Wildlife Act Authorityand resourceconsentwill be adhered
to.

Lizard capture and relocation data will also be compiled, summarised, and submitted to the
5SLI NIYSydQa ylraAaz2ylFt RFEGEFE NBLR2aAG2NE FT2N KSNL
database) annually. As a minimum, the report will include the followingrimdtion:

1 DOC Wildlife Act Authority number and Project name and location;

1 A summary of the species, numbers and age/ sex classes of lizard captured,;
1 Locations of lizards captured; and
1

Summary of salvage method, effort, and success.

7 Ihat9b{!'¢hw,k /hbe¢LbD9b/ , '/ ¢Lhb{

Compensatory actionare provided for as contingency meassifer unanticipated adverse effects on
lizardsresulting from theMP4 Project

These include:

1. If any individual(s) of the largerarer lizard species(tago green skinkOtago skink, grand
skink)are found during the salvage operatigthe following actions will occur:

a. Salvage effort will be targeted at sites where rarer or threatened lizard species are
detected. The degree and duration of salvage effort will be determined by the Project
herpetologist, in consultation witdGlandthe DOC but will be maintained untthere
is a high level of confidence that all rare or threatened lizards have been removed from
the affected area(s).

b. The lizard(s) will beeleased into suitable habitat within thienced andintensively
predator-controlledarea of MEEAand

c. A dedicated and localised monitoring programme will be developed and implemented
by the Project herpetologist to monitor the survival of the individual(s) over {ergg,
photo-sightresight)at and near their poir(s)of release

2. If the overalllizard salvage numbers are unexpectedly exceelgdnore than 5% of the
anticipatednumber,during any one of the staged salvage operatférist f WSEOS&3aQ Ay
will be released intthe existing Island Blog®venant siteand/ or other suitable areawithout
any habitat enhancement or follow up monitoring requiremeni®hile high numbers of

A % 4 oA X

WSEOSaaQ fATIFNR& | NB pf@ramn@Edn8pper ik of hdNdore (G KS &

28 Such a situation may arisdafge numbers of lizards are captured in the final day of the salvage or where more individuals
are captured during the dismantling tafrgetedrock tors.
2¢KS Al f@F3S LINRPINFYYS KFa 06SSy RSaA3IySR gAlK d&rding2pJlIA y3 NI
with high numbers of excess lizards.
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than 20lizards/ ha(of anyspeciesyvould be released into thisland Block Covenafiand/ or
other suitable areaWhereexcess lizardare salvaged, the species and number of individuals
will be clearly reported to the Department of Conservation.

3. Ifany individual(s) of threatened specie§Otago or grand skink3 killed as a direct result of
the project activities compensationcould be provided througha contribution to a lizard
conservation project focussln protecting threatenedhativelizards.The type or value of the
contribution will be determined through conversations betweenOGL. the Project
herpetologist, Department of Conservation, arahy other relevant stakeholders The
contribution will be commensurate to the effects andufficientto ensure that tangible
benefits for threatened lizard conservation areitgrealised.

4. Where the postimpact buffer monitoring detects declinégs one or more lizard species at
rates greater than expected for a specieacross their national range (i.e., decline rates
assigned to species under the NZTCS framework), then more intensive monitoring and
investigation into the cause of decline would be carried &here necessary, itigative or
compensatory actiongould be explored in consultation with relevant stakeholders, including
but not limited to OceanaGold and the Department of Conseovati

3020 lizards/ ha is significantly lower théhe expected density of lizards already present in Island Block Covenant, as inferred
by the abundance of high dzl € A G& €t AT NR KFoAGIdG LINBaSyd G GKS aads FyR
wider surrounding landscape.
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Limited = OGL, OtaBegional Counci ORC,

Project startup Required of: Completed
Lizard Management Plan approval OGL ORCDOG mana

whenua.
Approvedlizard release sites DOCORCmana whenua

Prestart meeting

OGL, ORC, Project
herpetologist, salvage team,
relevant contractors.

Demarcation of works footprint

OGL 8rveyors & engineers,
vegetation clearance
personnel.

Preworks management (prior to vegetation clearance an

d earthworks)

Preworks lizard capture and site preparation

Project terpetologist salvage
team, mana whenua

Works lizard management

Machine assisted lizard capture

Project herpetologist, salvage
team, mana whenua,
contractor,clearance
personnel.

Lizard relocation

Project herpetologist, salvage
team, mana whenua.

Postworks

Works completion reporand lizard recordso OGL, ORC
DOGC and relevanstakeholders.

Project kerpetologist

Mitigation site management (protection, pest control,
revegetation)

OGL, ORC, DOC, Project
ecologists.

Habitatcreation at lizard relocation site

Projectherpetologist, salvage
team, mana whenua,
contractor,clearance
personnel.

Postrelease monitoring (annually)

Project terpetologistand
ecologists.
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APPENDIX. LESSONS FROM TBENIIISALVAGE AN[5ECOMI\/IENDATIOI\($.IZAR[EXPERNZ,
2021)

The extent and duration of the DDNIrbfect ImpactANES | oligardlsdlvage resulted in several
lessons for future largecale salvage operations:

1 Based on the predicted number of lizards in the LMP, versus actual numbers of lizards
salvaged, a significant upward calibration is required when estimating lizard populations over
a similar range of habitats at Macraes Flat. The exact nature of the umealidg will
become clearer once expert index counts over sixteen stage 3 salvage rock tors are
compared with actual captures (see SectiofiCalibration over Sixteen Rock T@rs

1 Salvage stopping rules in LMPs need to be flexible, with alfaeki process established
between DOC/OGL when the Wildlife Act permit is issued. Salvages of the scale carried out
over DDNIII PIA are rare in New Zealand, and as such, stopping ruled beéngtitleveloped
and require reatime adjustment as the salvage progresses.

I Salvage ofussockskinks, at least in the Macraes Ecological District, is best carried out in
spring when ground temperatures are relatively low, and skinks are still living in and around
overwintering sites. As the season progresses skinks and in particular femalesralgpare
0S502YS tSada OlIGOKIoftSd ¢KA&G 20aSNBIFGAZ2Y o1 a
and catchable year around in most habitats.

1 The salvage team were unable to keep ahead of mining works over stage 2 & 3 salvage,
highlighting a need to ensure better coordination of OGL mining works schedules with lizard
management tasks over any future projects involving salvage.

1 Any future LMPs at Macraes Flat, or indeed anywhere in New Zealand where-adalge
lizard salvage project is permitted, need to explicitly provide for any lizards salvaged above
and beyond numbers anticipated.
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APPENDIAIl. SUMMARY OFTHE MP4 IMPACTMANAGEMENTSTRATEGIESORNATIVE LIZARDS
(EXTRACTED AND SUMMARISRDMWHIRIKA2025).

Compensation

Due to uncertainty in the affected lizard population estimate, compensation is planned for the effects
on reptile populations.

Predator control
The focus of the proposed predator control will be using predator removal within an Xcluder predator
proof fence in the Murphys EEA. The predator removal /intensive control area will extend over at least

np KI Ay adNLIK&Qa 99! giiall kel pestkwilOm erddiced addl Lidzt |

maintained & close tozeroas possiblgthis may require episodic control of mice within the area).
Potential breach points of the predator fence (particularly where the fence crosses streams) will be
reinforced sing 1 ha blocks of permanently set Ka Mate traps paired with permanent bait stations
restocked émonthly on a 10 m spacing to keep mice at very low densities in these vulnerable areas.
Once constructed, the length of the fence will not bescaled if liard population targets are not being

met, however, any significant surplus lizard holding capacity may be reserved for mitigating future
Macraes Gold Project ecological effects.

All predator control activities, including their eradication within the fence, will be directed by a
Predator Control Plan (to be developed).

Lizard Enhancement Project

The effect of the MP4 project on lizards will be addressed under an offset framework of removal of
predators from within a predateproof fence to address the effect on lizard populations. This work is
undertaken on the assumption that managing the effentskink populations will also benefit gecko
populations to a similar level, but as gecko populations are notoriously difficult to accurately monitor
this population response is taken as given. A similar approach to that used in an offset will be employed
in designing the Lizard Enhancement Project which will consist of the predator removal described
above to achieve a target lizard population size of net gain.

Rock tor replacement

While the effectiveness of rock tor creation is unknown, it is curreghiyonly technique available to
address the loss of rock tor habitat of lizards (and also invertebrates and birds to a degree). At least
two rock tor designs are currently being ttead at Macraes (Camp Creek and Deepdell North). The
initial results of these trials will be used to inform the best design for replacement rock tors. It is
proposed to use locally sourced plate schist to creeBBreplacement rock tors to the agreed design

at Murphys EEA along the existing access road (to namimipact of ock transport).
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Site selection for Offsets and Compensation

Murphys EEA has been selected on the basis of its proximity to the Golden Bar and Innes Mills pits, the
similarity of vegetation to that being affected, and also best fulfils site selection criteria for lizard
salvage or translocation activiti@s It is an area of farmland that retains areas of seatiral
vegetation that is degraded by ongoing grazing, weed invasion (particularly by gorse), and a recent fire
that has severely damaged the shrublands and tussock grassland. The tussocks haveddcove
about 50% of their probable p#eurn stature and there has been some loss in extent. The site is
comparable in elevation (except to the higher elevation Coronation 6 area) and general ecological
character to the sites within the project area, thouthiere is a greater predominance and greater size

of rock outcrops and tors (viewed as a positive attribute). The site is nearby to a site that was known
to recently harbour Otago skinks at two sites and these may still be pfésénhumber of other
ecological features are present in the site (depending on its final boundary) including populations of
other rare plants. The boundary of the EEA is located to give at least 200 m clearance of a nearby area
of potential mining interest.

Thesite will becovenanted with stockproof fencing erected around the perimeter, and a smaller (~45
ha) area withinwill be predator-proof fenced. The predator removalintensive control willoccur
inside the fence angopulations of all target pests will be eradicated and maintained at zerowihis
require episodic control of mice within the area).

The specific location of the ~45 ha fence is yet to be finalised and will be defined based on further
engagement with DOC, Iwi, and construction contractors. In the interim, an indicative 91 ha area of
the Murphys Creek catchment has been selected, witiich the 45 ha predator exclusion fence can

be constructed.

31 NZ Lizard Taxon Advisory Group, 2019
32Knox, C. 2015. Survey for green skidligosoma chloronoto@lade 3b) on the Oceana Gold (NZ) Limited estate at Macraes
Flat, Otago. Unpub. Report. EcoGecko Consultants.
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Figurel. Indicative location of Murphys EEA (white outline). Murphys Historic Reserve shaded green. Golden
Bar Road at top of figure and Golden Bar project components shaded pink. Note: the white outline indicates
the practicable fencdine of a predatorproof Xcluder fenceSecific location of the~45 ha fence is yet to be
finalised but will be within the indicative Murphys EEfocation (white outline).

Overview of Murphys EEA lookingSE down valley to Murphys Creek showing habitat variation. Tussock in
foreground recovering after a fire
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