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mine that would be subject to development, including the construction of new haul roads,
realignment of existing roads, mining pihd waste rocklisposé areaexpansions

An invertebratesurveyof the MP4 Project area were undertaken &gologistsn April May,

and Septembe2022 to inform an assessmentiafrertebratevalues and effect#\ total of 748
individual specimens were recorded during the survey, using moth light trapping, sweep
netting, handsearching, and opportunistic sighting techniques. Fourteonomic orders
were recorded, andb6 taxa were assigned to either a genus or speleiesl identifications

The invertebrate community wagenerallyrepresented bycommon endemic, native, and
exotic invertebrate species

One threatened¥b I G A 2 y | f tnibth gpdzies (Srakhbialde®@ambus sophistesvas
caught in the Golden Bar WRSd&€a This specieis endemicto New Zealand anllas a very
localised distribution (confined to the inland drier Mackenzie and Central Otago areas of the
South Island)lt is thought to feed exclusively on tussock grasses.

Tenbroad habitat types were identified in the MP4 Project area. The valueadfhabitat

type for invertebrates wasnot quantified but rock tors, shrubland, tussockland, riparian
vegetation, and open water were considered to provide the highest value habitats for native
invertebrates because of their higher naturalness character and/ or because these habitats
provided lifehistory requirements and/ or provided a critical resource(s) for -hifstory
requirements. 8me habitat types(e.g., mine workings) offered no habitat fiovertebrates.

The MP4 Project will have direct adverse impacts on a large, but unquantified, number of
invertebrates (including threatened specieahd on approximately90 ha of suitable or
potentially suitableinvertebrate habitat. Indirect adverse impacts may extend over an
additional 79 ha of suitable or potentially suitablevertebratehabitat immediately adjacent

to areas of direct impact and may affect to a lesser degree a similarly large number of
invertebrates The magnitude of effects dnvertebrates consideing timescale, permanence,
cumulative effects, and climate change impacts, were assessed as Negligible to Moderate.

The levels of effect oimvertebrates(in the absence of mitigation measures), which accounted
for ecological value and magnitude of effect, were considered to range from Very low to High
depending on the nature of the PC.

Mitigation measures that follow the mitigation hierarchy (avoid, remedy, mitigate, offset, or
compensate) are required to reduce the level of impact iowertebrates (especially
threatened speciedpr MP4. Such measures are recommended but not outlined in this report

and are addressed specificallytite ImpactManagemenPlanLINB LJF NBR o6& ! KAl n

(2024Db) that accompaesthe AEE
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2.1 MP4PRrROJECT OVERVIEW

hOSIylFID2fR A& LINRLRAaAYy3d (G2 SEGSYR GKS tATS 2F YA
all ON}Y S&a tKIFIZSlraSoaatmM2®BSOG O6KSNBFTFISNI dgatn t NPR
consented projects (e.g., Macraes Phase 3 [MP3]) and would extend the Lé@gutedyear 209.

The primary development activities associated with the MP4 Project include open mining pit
expansiongCoronation Pit Stage 6, Innes Mills Pit Stagd® 9and Golden Bar Stage 2 Ritaste rock

disposal (in pit backfillmand extending the Golden Bar waste rock staekjandling waste rock from

Northern Gully Waste Rock Staoke stockpiling, a minor road realignment of Golden Bar Road.

The MP4 Project covers total area of approximately® Kl 0 A ®S o> %2y S 2F LYLI
includes a 96 haimpact footprint area (where mining activities will take place) and a 240 ha buffer

zone (a 100 m buffer area surrounding the impact footprint where indirect effects of mining activities

may be realised). The3% ha project area is divided inten't N2 2SO0 / 2YLRySyida odat
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> dat oé 0 Aa KSfR 0@ nhof[307hadbrwyoktiieA y 3 | O
537ha MP4 Project area. Stage 3 seeks to obtain resource consent for an extension of mining activities

over the differentiaR29ha of land, which includek24ha of land directly impacted by mining and 105

ha in a surrounding buffer zone where indirect effects are anticipated (i.e., some of the areas within

the ZOl are already consented and therefore, effects on those areas have already been considered and
addressed elsewherd)lable 2.1; Figure 2.1).

Ecological impacts (both direct and indirect) arising from the MP4 Project are expected to occur within
each of the identified PC§hisinvertebratesurvey and impact assessmet@scribes thenvertebrate
values within and surrounding the MP4 Project area andtifles potential impacts of the proposed
development activities on those values. The report should be read and interpreted alongside similar
ecological assessments prepared for vegetation and avifauna nAbdosulting, 2024a) and
herpetofauna (Riresearches, 2024) of the MP4 area. A summary of the overall values and effects on
terrestrial ecology is provideit the Impact Management Plan preparbdg Ahilg Consulting (2024b).

Also contributingtothéVP4] ha LJX 'y X A& GKS ¢2LJ ¢ALIISNI NB ¢ AfA
raise project. The TTTSF was consented as part of MPIIl and there is now a requirement to secure
additional tailings storage capacity at TTTSF beyond 2024. To enable increaseity,capac
embankment raise from RL568 to RL570 to create an additional 3.Gftorage capacity (equating

to approximately 8 months of tailings storage) is proposed. The ecological effects of this project are
addressed by sepate consent application (see Bioresearches, 2022) and therefore, are not addressed

as part of the curreninvertebrate assessmentSimilarly, the Innes MillStage8 Pit (part of the

Continuity Consent Project applicationds beenseparated fromthe MP4 and aeparateresource

consentis beingsought.

1 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

2
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Areal extent measurements

| NBFf SEGSYG YSI &adaNBYSyida oAy KSOGI NBasZ «
were taken from shape files supplied by OceanaGold Limited and usingldfigiiion aerial
photographs (i.e., LINZ aerial basemaps and-t&fmition drone images) in the GIS programr]
QGIS (v. 3.34.3). Similarly, the areal extents of various identified habitat types were mapped
on the most recently available (20@2023) 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.
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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 combin@wbn-overlapping), and the overall area of the Zone of Impact (ZOl) (i.e., all PCs
combined excluding PC overlap).

PC

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

1 | Coronation 6 Pit CO6 Pit 25.0 27.1 55 7.1

2 | Coronation North Backfill CN BF 37.6 30.5 0.05 2.1

3 | Northern Gully Waste Rock Staci NGWRS 21.2 0? 21.2 0

4 | Golden BaStage Pit GR Pit 22.7 20.1 22.7 20.1

5 | Golden Bar Waste Rock Stack GB WRS 48.0 32.8 48.0 32.8

6 | Innes MillsStage9 Pit IM9 Pit 5.6 15.6 5.6 6.1

7 | Innes Mills Stage 10 Pit IM10 Pit 5.9 16.3 5.9 8.2

Frasers

8 | Frasers BackffilVaste Rock Stack BEWRS 91.1 47.1 0 0.4

g | Golden Bar Roackalignment GBRR 12 16.6 12 16.6
(indicative)

10 | Golden Point Backfill Buttress GP BB 38.1 40.1 14.2 17.1
Totalarea inside footprlnts and 206.4 240.2 124.3 105.3
buffers (nonoverlapping)

Total area inside ZOlI 536.6 229.6

21t 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,
the PC outline represents an estimate of the taetaof impactinclusive ofa buffer zone

4
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2.2 PURPOSE ANDBJECTIVES THENVERTEBRARSSESSMENT

The purpose of theassessmentvas to document and describe thavertebrate community and
habitats present within theviP4 Project area, in order to understand the potential effects of the
proposed activities oindigenous invertebrates

More specifically, the objectives of tlEssessmenincluded:

1) Describing the presence and relative abundanceeértebrateswithin the ZO|
2) ldentifying and quantifying areas of suitalitwertebratehabitat in theZO| and

3) Assessing thmvertebratevalues and potential adverse effects on those values withirztbe
in the context oflegislation Resource Management Act 199WVildlife Act 1953), policies
(National Policy Statement for Indigenous Biodiversity; Otago Regional Policy Statement), and
plans (Waitaki District Plan).

2.3 STATUTORWONTEXT

This section summarises the legislation, policy, plans and strategies relevant to the protection,
conservation and enhancement of nature conservation interests associated with the project area. The
ecological values described in this report allow signifieological issues and adverse effects to be
identified as they related the RMA. The identification of significant values are consistent with
standards and objectives of the following legislative, policy statement and regional plan documents.

2.3.1 Legislation

2.3.1.1 Resource Management Act 1991 (RMA)

The purpose of the RMA is to achieve sustainable management. Important elements of this are the
maintenance of indigenousbiodiversity and protection of significant indigenous vegetation and
habitats. The RMA requires that any adverse effects of development be avoided in the first instance,
and where avoidance is not reasonably practicable, impacts should be minimised, ednadi
mitigated. These elements are given effect in Sections 5, 6 and 7, and Schedule 4 sets out the
requirements for effects assessments.

2.3.1.2 Wildlife Act 1953

The Wildlife Act (1953) provides statutory protection for all native wildlife, excluding those species
listed in Schedule$c5. Schedule @dTerrestrial and freshwater invertebrates declared to be anigals
lists a number of arthropods that are protected under the Act. Of those listed, none are known to occur
in the Macraesrea.

61130#BEE08_Macraes MP4 Invertebrate survey_21032024.docx
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2.3.2 National Policy Statement for Indigenous Biodiversity (2023)

The National Policy Statement for Indigenous BiodiveR8886 d¢ bt { L. ¢ 0 aSGa 2dzi 2062
and implementation requirements to manage natural and physical resources to maintain indigenous
biodiversity (i.e., the maintenance and at least no overall reduction in biodiversity and where
necessary, restoratioand enhancement of ecosystems and habitats) under the RMA. It outlines a
system for the management of biodiversity outside of public conservation land. Appendix | of the NPSIB

sets out the crigria for identifying significant indigenous vegetation or significant habitats of
indigenous faunato determine whether ararea qualifies as aghificant NaturalArea

2.3.3 RegionalPolicies, Plans and Acts

This project is situatedredominantlyg A G KAy GKS 2 A4l 1A 5AaGNROG [/ 2dzy
YR LI NIAFEt@ 6AGK (GKS 5dzy SRA YIti¢ alsa withirerRirdggtt@A t 0 & 5 4
jurisdictional boundaries of the Otago Regioha® dzy OAf 6 ahw/ ¢ 0 &

2.3.3.1 Partially Operative Otago Regional Policy Statement (2019)

¢CKS tFNIAFEfe hLISNIGAGS hidl 32 wSIA2ylFf t2ftA0e {0
aims to achieve long term environmental sustainability by integrating the protection, restoration,
SYKIFyOSYSyiGs YR dzaS 27 huicesIEh@ROOKRS(gurdleffect to yh&R LIK &
statutory requirements set out in the RMA, as well as other statutes, national direction instruments
and iwi authority planning documents. Regional and district plans must give effect to the POORPS.

Under the POORPS, the following objectives and policies apply to the MP4 Project:

Objectives

3.1 The values (including intrinsic values) of ecosystems and natural resources are recognised and
maintained, or enhanced where degraded,;

3.2 Otago's significant and highly valued natural resources are identified, and protected or enhanced
where degraded;

ndH hil 32Q4 O02YYdzyAGASA INB LINBLI NBR F2NJ IyR I 0f

Policies

1 3.1.9 Ecosystems and indigenous biodiversity;
3.1.13 Environmental enhancement;
3.2.1 Identifying significant indigenous vegetation and habitats;
3.2.2 Managing significant indigenous vegetation and habitats; and
4.2.2 Climate change.

= =4 —a -

Criteria for the identification of areas of significant indigenous vegetation and habitat of indigenous
fauna are provided in Schedule 4 of the POORPS.

61130#BEE08_Macraes MP4 Invertebrate survey_21032024.docx
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2.3.3.2 Proposed Otago Regional Policy Statement (2021)
¢KS tNRLR2ASR hil3a2 wS3aAz2ylf t2fAa0e {GFraSYSyid o6
National Planning Standards and respond to a range of new national direction introduced in 2020,

including the National Policy Statement for Freshwater Managentientll set the direction for future
management of Otago's natural and physical resources.

Under the PORPS, the following objectives and policies would apply to the MP4 Project:

Objectives
f ECQOlc Indigenousbiodiversittt h Gl 32 Qa AYyRAISy2dza 0A2RADBSNEA
any decline in quality, quantity and diversity is halted;
f ECE2cwS&aG2NAYy 3T 2N SyKFEyOAy3ayYy ! ySi AyONBl
indigenous biodiversity results from restoration or enhancement; and
f ECQ03 ¢ Kaitiakiakaand stewardshipMana whenuat N8 NX O23yAaSR & 711 Al
AYRAIASYy2dza 0A2RAGSNBAGES YR hil32Qa 02YYdzyAil

S

QX

Policies:
f ECGP1c Kaitiakitakty wSO23yAasS (GKS NRtS 2F YnA ¢F Kdz |
biodiversity

1 ECGP2¢ Identifyingsignificant natural areaand taoka

ECG@P3¢ Protectingsignificant natural areaand taoka,

f ECGP4c¢ Provision for new activitie¥ a | A y (i I ihdjfgenbus bictiiRedshpy following
the sequential steps in the effects management hierarchy set out igE€O

! ECGP6 ¢ Maintaining indigenousbiodiversitfY al Ay GF Ay h ( bictiRetsly A Y RA 3
(excluding the coastal environment and areas managed undergEX)Cby applying the
following biodiversityeffects management hierarchy in decisioraking on applications for
resource consergnd notices of requiremengnd

f ECGOP8 ¢ Erhancement ¢ KS SEGSyiGz 200dzLd ydd FyR O2yRAI
biodiversityis increased

E ]

As well as
1 APPZ; Significance criteria for indigenobgdiversity
1 APPZ; Criteria forbiodiversityoffsetting, and
1 APP4 Criteria forbiodiversitycompensation.

2.3.3.3 Waitaki District Plan (2010)

¢CKS 2FAGF{A SBAAGNRAOG tfly o0a25té0 aSdta 2dzi GKS 2
GAGKAY GKS RAAGNARAOG G2 FOKAS@O®S AydSaNIrdSR | yR &
achieve the purpose of the RMA.

Specifically relevant to the MP4 Project are objectives and policies pertaining to the extraction of
minerals in a way that avoids, remedies, or mitigates adverse effects on the environment (Objective 6,
Policies 6) and the maintenance of biological digrsiature conservation values, and ecosystem

8
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functioning within the district. Policy 16.9.3 lists criteria to identify areas with significant indigenous
vegetation or significant habitats of indigenous fauna.

2.3.3.4 Draft Waitaki District Plan (2022)

The Draft Waitaki District Plan (DWDP) represents a review of the existing WDP 2010 in line with the
RMA, which requires that all Councils review their District Plan every 10 years. Once operative, the
new plan will replace the WDP 2010. Under the DWD® following objectives and policies would
apply to the MP4 Project:

Objectives
1 ECQ@01¢ Halt the decline of indigenous biological diversity
1 ECE2 ¢ ldentify and protect Significant Natural Areasd
1 ECE03¢ Restore or enhance Significant Natural Areas

Policies
1 ECGP1c¢ Evaluation of Significant Natural Areas;

ECG@P2¢ Protection of Significant Natural Areas;

ECG@P3¢ Appropriate activities within Significant Natural Areas;

ECOP4¢ Inappropriate activities within or near to Significant Natural Areas;

ECG@P5¢ Managing indigenous vegetation outside Significant Natural

ECG@P6 ¢ Supporting the maintenance, restoration, and enhancement of indigenous

biodiversity;

ECQ@P7¢ National priorities for protection;

ECG@P8¢ Impacts of climate change on resilience of ecosystems;

1 ECGP9 ¢ Hutia te Reo: Recognise the role of mana whenua as kaitiaki of indigenous
biodiversity within their rohe, providing for mana whenua involvement in the management of
indigenous biodiversity and ensuring that Hutia te Rito is recognised and prdeided

= =4 —a —a A

= =

As well as
APP3( Criteria for evaluating the significance of indigenous vegetation and habitats of indigenous
fauna.
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3.1 SURVEY METHODS

3.1.1 Literature review/ desktopassessment

A desktop literature and database reviewtbé diversity and distribution of terrestrial invertebrates
within the landscapg surrounding the PCs,was undertaken to inform known and potential
invertebrate values within th&Ol

The desktopreview focused orprevious invertebrate data collected for past OceanaGold resource
consent applications within MacraesdogicaDistrict (Macraes EE), particularly theDeepdelNorth
[ll Project aswell asprevious invertebratesurveys undertaken in the 1980s and 90s.

iNaturalistNZ Ifttps://inaturalist.nz/)® recordsfrom within a 10 km radius of th8Olwere reviewed

3.1.2 Invertebrate sampling

3.1.2.1 Survey periods

Invertebrate surveys were conduct®g Bioresearches ecologists on tegparate visitbetween18"g
20" April and 9"¢12" May 2022 andby Ahilnp Consultants ecologistsetween 8'¢10" September
2022.

3.1.2.2 Moth light trapping

3.1.2.2.1 Setup

Moths and otherflying nocturnal insects wersampled using Heath moth trapse&th moth traps
consised of fluorescent bull(that emits actinic lightin the 420-nanometre rangepositionedon top

of a funne) on top ofa plastic baserhebulb was surrounded by plastic fins that deflectadths flying
towards the light down ttoughthe funnel and into the baseA mesh bag inserted into the hole in the
plastic base acted toontain the captured individualBieces of egg carton were placed inside the mesh
bag to provide a place for the insects to settle once inside the &#aph trap was powered by a 12 V
battery and a light sensor automatically activated tlgdnt on dark to attract insects. On sunrise, the
light sensor automatically deactivated the lighting unit.

The'light reaclfirom aHeath moth trap which effectively attracts mobile invertebrates to the tréap,
relatively smalle.g.,less than 50 nmadius from the trap itse)f Therefore, captures in a Heath moth
trap may represent either local species (i.e., those occurring in the area immediately surrounding the
trap), or species dispersing through the landscape at the time of trapping.

3iNaturalistis a website that serves the purpose of sharing information about identification, distribution, and biodiversity of
all organisms, and is used worldwide by a variety of individuals from amateurs to specialists. iNaturalist provides useful
information intothe distribution of species in New Zealand and provides insight into the species observed in the Macraes ED.
Records were scrutinised by Bioresearches ecologists, and only used to inform the assessment when certainty could be given
regarding the identifiation (i.e., identified by a recognised New Zealand expert).

10
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3.1.2.2.2 Location

Ninetrap locations across thBG were selectethasedon areasf suitable invertebrate habitat within
eachPCand recorded ona handheld GP&rap locationsshown inAppendix land examples of trap

positioning shown ifFigure3.1). In addition five trap locations werehosenin ecological covenants
on OceanaGold Macraes landholdings butside the MP4 Project arg@\ppendix |) Thepurpose of

the covenant moth trapping was wollect dataon Lepidopteran (moth) diversifgpr comparison with

the MP4 area.

Alltrapswere leftfor one nightduring calm and dry weather. Each trap was disassembled the following
morning and the contents collected. The mesh f@mtaining the captured invertebrateg)as placed
inside an invertebrate killing jar, whichonsisted of small amount of ethydcetate for a minimumof

15 minutesto euthanise the specimens. Once euthanised, the contents of the mesh bag were placed
in a plastic vial and labelled. The vials were kept in the frefezdater identification

< 7 g SR Ry e
Figure3.1. Heath moth trap set aSte 2 in Golden Bar W
MacraesRoad Realignment; right.
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3.1.2.3 Sweep nettingbeat sampling

3.1.2.3.1 Setup

Sweep net samples were undertakersimeof the RCs* that contained suitable invertebrate habitat
(e.g., tussock grasses, ripariamfetland habitat) particularly densely vegetated ground covéo
sweep netting was conducted in the ecological covenafite samesized sweep netwas used
throughout the survey periodo standardise the methodSweep netting was undertakeby slowly
walking and making sweeping motions with a fine mesh net throughgimwing vegetatior{Figure
3.2). Where woody vegetation was present, beat sampling was also undertaken. This irvalied

the net undera variety oftrees/ shrulsand hitting the branches above to collect invertebrates as they
became dislodged.

4 Sweep sampling was also carried out in an area adjacent to the current GB RR alignment. The sampled area was previously
considered to form the road realignment footprint but projectseoping in late 2023 resulted in the road realignment being
shifted tothe west. Thesurvey results are still considered relevant as invertebrates move widely throughout the landscape
and the previous and current road realignment footprints are situated near each other.
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A combination of sweep netting and beat sampling was undertaken f02@inutesat each site
with a representative sample being collected from each of the main habitat types identified within
each site.

3.1.2.3.2 Location

Track logs were recorded usinpa@ndheld GPS unit during each sweep nettinggt sampling session.
Once the sampling at each sit&as completed, the net containing all collected invertebrates and plant
debris was placed into a kily jar to euthanise the specimens. The contents were then transferred
into plastic zipock bagslabelled,and kept in the freezer until later identification.

3.1.2.4 Hand searches and visual observations

Hand searches for invertebrates were opportunistically undertaken during the daZstthat were
visited andwhere suitablesearchablehabitat (e.g., ground debris, rocksjas identified.Rocks and
woody debris were searched and lifted, and invertebrates were collected and euthanised in a killing
jar before being transferred into labelled plastic vials. All disturbed habitatre returned to their
original positions. All specimens encountered were recorded and specimens were only collected
retainedif they could not be confidently identified in the field or were not represented in any of the
other sweep netting or moth trap samples.

Additional visual and acoustic observations were recorded opportunistically throughoutGh&l®
hand or visual searches were carried out in the ecological covenants.

12
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3.1.3 Surveyconstraints

Terrestrial invertebrate presence and abundance varies with season and com#awahgurveys are

typically undertaken during spring or summer, when temperatures are warmest and species
composition and abundance is at its pedk.addition, survey results are directly related to survey

effort and the type of sampling techniques employed. It is acknowledged that the current invertebrate

survey wadimited by both time and effort, as a result of limited project timeframf@sject timeframe
constraints(at that time) meant that a rapid assessment survey over two wedilksng late autumn

and a short survey stint in spring (Septembags all that could be achievetlore labour and time

intensive survey methods such gigfall or malaise trappingvere not used,and this may have resulted

AY Fy dzyRSNNBLINBaSyidalrdAazy 2F GSNNBAGNAREFE AYyS@SNIS

Several PCse(g.,CN BFNGWRS, IM9, IM1Grasers BF/WRS, GP BR)e notsurveyed nowisited
largely due to time constraintsThough, hese areas largelgontain existingand ongoingmining
activitiesand ultimately the habitat for invertebrates was very low or of negligible value

Aquatic invertebrateguseful for stream ecological valuationsprey 2 it Ay Of dZRSR Ay . A2
scope of worksThis aspect of the aquatic ecology is reported on by Greg Ryder (Greg Ryder, 2024 a,

b and c)However, flighted adults of some aquatic groups (e.g., Odonata, Trichoptera) captured

in the current survey.

Some highly diverse invertebrate groups (e.g., Diptera and Araneae) were sampled but typically not
identified to lower taxonomic levels (genus/ species) due to the difficulty in finding suitably qualified
experts to provide identification services. Themefpwhile abundancdi.e., number of individuals
sampled is provided the survey is limited in terms of describing diversity and ideintifthreatened

2NJ W! (i wdf sofnednvertebBate Jréuis

Pitfall trapping for groundiwelling invertebrates was not employed due to the survey timeframes and

the resource heavy nature of this technique. Instead, hand searches were used as the primary
technique for surveying groundwelling groups. It is acknowdged that some groundwelling

invertebrate groups such as beetles, ground spiders, and a range of detritivores may be

dzy RSNNBLINBE&aSYyiSR Ay (GKS &adaNWSe RIGFE® [/ 2yaSlidsSyd
invertebrate taxa were also missedhigh could have implications for the assignment of ecological

values (particularly in terms of rarity, representativeness, and ecological function).

The resultsof this invertebrate survey should be interpreted with cautiion the reasons described

above, andsampling effortsonly provide an Autumr early SpringPa y I LJAK23GQ 2F (KS
invertebrate communitiespresent in the Bs. Seasonal variation imvertebrate community
assemblage and abundaneed a census of threatened invertebrateave not been captured the

results ofthe current surveyThis has implications for the accuracy of assigning ecologicak\(diee
LINBaSyO0S 2F ¢KNBFISYSR FYyR WI{d wAaalQ alLla@isSa Aa
magnitudeof effects Consideration of the survey limitations is important when interpreting the level

of effects described in this report.
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3.1.4 Sample processing

All specimens collected using the Heath moth traps were visually examined and pinned following
specimen curation techniquagenerallyas petWalker and Crosby (1988

Most of the specimens collected in the Heath traps were represented by moths (Lepidoptera). Where
it was evident that there were multiples of the same species present from a dhagiging site at

least two representative specimens were pinned. Any laiyertebratesthat were collected by hand

or found within the sweep/hbeat samples were also pinned; these included beetles (Coleoptera),
ichneumonid wasps (Hymenoptera: Ichneumonidae), and some true bugs (Hemiptera).

All samples collected during the sweepgat sampling and hand searches were processed in the
Bioresearches Auckland laboratory. A stereo microscope was used to assist with sorting and extracting
invertebrates fromamongstplant matterthat wasinadvertently collected during the sweep netting/

beat sampling. Specimens wegrouped andidentified to the level of Order (e.g., Coleoptera,
Hemiptera)and counted. No attempt was made to identify specimens to lower taxonomic groupings
during sortingMacro photographs were taken of some specimens for later identification.

3.1.5 Identification of specimens

Each specimen collected at Macraes was assessed using a stereo microscope and examined by

. A2NBASENOKSAaQ SO02ft23rAaiGa 6AGK SELISNASYOS Ay Ay(
the lowest taxonomic unit that could be assigned with confidef¢kere there was uncertainty in the

identity of a specimen, the assistance of taxonomic specialists vid\thieiralistNZplatform was

sought. These specialists includ@dsociate Professor Steve K&dtago Museum), Stephen Thorpe

(freelance entomologistand DrDave SeldogUniversity of Auckland).

All pinned Epidopterans were sent to Dr Robert Hoar@lanaaki Whenua Landcafeesearch) for
specialist identification. The results of the invertebrate sampling are provid8détion3.3.3.

3.1.6 Habitat mapping

5dzZNAy 3 (GKS aA0S GAardas oNRFIR KFEoAGFGO GeLlSa oSN
impacted by the proposed activities) and a 100 m buffer zone (i.e., areas in which some impact on
ecological features might be expected), and the &reaSEG Sy (i a 6 KSOGI NBaAT daKI
subsequently mapped.

The mappedextents of these identified habitat typewere used to inform theecological valuand
effectsassessmentpertaining toinvertebrate communities within th&Ol

3.2 SURVEY RESULTS

3.2.1 Desktop assessment

Sampling undertaken during§ebruay 1986 identified 66 invertebrate specieacross 19 orders

(Whitaker, 1986). Allrecordedspecies were widespread and commaoirthe Otago regionand a few

had known regional distribution€f the 800 specimens collected during this sampling, the orders
14
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Diptera, Hymenoptera, and Orthoptera collectively totalled 69% of these specimens, arstutty
consideredhese resultdypical of Otago grassland fauna. No rare or localised species were recorded.

Patrick (1997¢ollected more extensive records of the insects within the Macraes ED overyrafl

period between 1983 and 1994 across all seasons. A total of 367 species across 12 orders were found
(terrestrial and aquatic), the majority of these being native. Obthe257 specimens from the order
Lepidoptera (noting that the author was experienced in this group). The study noted that several
nationally rare insect species (four moths and one caddisfly) occurred within the Macraes ED.

An invertebrate survey undertaken for the OceanaGbDlekepdellNorth Il Project recognised 68
species across nine orders over a short survey period in JaeQa8fThorsen, 2019)The survey did
not record any threatenedy! { , rark gehe@ically/morphologically distinct speciesy species at
their known distribution limit.

For the current studyiNaturalistrecords(within approx.10km radiusof ZO) identified manyendemic

species within the area in recent yea#ssignificant proportiomf recordedLepidoptera were endemic

species, andgomeregionaly restricted includingHierodoris politaa mothOf 88 A FASKR | & W!
blFddz2NF ffe& ! yO2YY2yQ RdzS (2 AGa NB &l NNebal HR5).NI y3IS
¢ KS Wehil wdeMIf £ @ | y O2 Y Y 2HysithbctslaidgoSpevaskalkSéchtded aimd 0

is rangerestricted to the Central and South Otago (Stringeal.2012).

Other endemic taxa recorded within the area included species of weevilsReaglepra squamosa
Nonnotus albicans the orbweaver spiderColaraea verutumand endemic flies (e.gSaropogon
fugiens Empidadelpha proprja One observation of velvet wornperipatus Peripatoidessp.) was
recorded.

Larger invertebrate species recorded included large black hunting wspciiemis monachis
beetles such aslecodemaspp.,Megadromus bullatusandOregus areus and giant alpine dragonfly
(Uropelata chiltoni.

3.2.2 Habitat suitability

3.2.2.1 Habitat types

Tenbroad habitat types were identified within th&O] including rock tors/ tor complexes, shrubland,
tussockland, riparian vegetation, exotic grassland (including rank and grazed pasture), ephemeral
wetlands, exotic treeland (e.g., pine plantation, shelterbeltslied pine,mine workings, and open

water (ponds)Figure3.3). These habitats varied markedlyanealextent. Mine workings covered the
largest land area, and exotic grassland and southern grass comprised the largest vegetation categories.
Rok tors and open water (ponds) represented the smalkesal extents (Table3.2). The mapped
habitattypes foreach PC are shown Appendix I.

Due to the wide range of differing habitataficro-habitats and resource requirements required by
different types of invertebrates, all habitat types excluding mine working areas have been assessed as
suitable for indigenous invertebrates.

15
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Figure 3.3. Example photographs of some habitat types identified within the ZOl suitable for native
invertebrates From left to right: rock tors; shrubland; tussockland; riparian vegetation; exotic grassland;
ephemeral wetland; exotic treeland; andpen water.

16
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Table3.2. Areal (ha) and proportional (%) extents of each identifipdtential habitat type across the ZOlI (note:
habitat extents of PCdo not overlap).Green = suitable habitat for invertebrates, Red = unsuitable habitat.

Habitat rank Habitat type Area (ha) Proportion (%) oZOlarea
1 Rock tors/ tor complexes 0.06 0.03
2 Shrubland 0.5 0.2
3 Tussockland 68.7 30.0
4 Riparian vegetation 13 0.6
5 Exotic grassland 92.2 40.3
6 Ephemeral wetland 0.9 04
7 Exotic treeland (incl. pine) 11 05
8 Felledpine 4.8 21
9 Mine workings 59.7 26.1
10 Open water (ponds) 0.2 0.10

Total 229 100

3.2.3 Field sirveyresults

3.2.3.1 MP4 Project area

A total of 748 individual specimens were recorded during the survey, compiid@gpecimens
recordedfrom trapping and samplingmoth light and sweep nettingand 2 specimensrecorded
duringhand-searctes and or opportunisticobservations

I G2drt 2F wmn GFE2y2YA0 2NRSNE ¢6SNB NBLNBaSyidsSR

specimens), and Araneae (spiders), Diptera (flies), Hemiptera (true bugs), and Lepidoptera (moths/
butterflies) collectively totalle®4% of the overall samplgize(Figure3.4).

Of the X4 orders identified across all survey methods, most (92.8%; n = 13) were represented in the
sweep samples and only 42.9% (n = 6) were represented in the moth light trap samples.

Of thetotal 748specimens collectedr observed56 taxa were assigned to either a genus or species.
A list of the identified taxa is provided Appendix lIPhotographs of some invertebrates encountered
during the survey are shown in Figl84.

Of note, one threatened moth specieSrambidae Orocrambus sophistgsvas caught in the Golden
Bar WRS PC in May 20@F2gure 3.7)Thisspecies 8 f A& 0SR a Wbl dA2ylffe
Zealand threat classification system (Townsenal., 2008;Hoareet al,, 2017) It is an endemic species
that presumably feeds on tussock and has a very localised distribution (confined to the inland drier
Mackenzie and Central Otagoeas of the South Islandjhe specimen caught during the survey was
a winged male, buemalesof this species arshort-winged andlightless;thus,their dispersahbilities
areseverely limitedR. Hoarepers. comm2022).
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Figure 3.4. Composition of invertebrate taxonomic orders (and subclass Acari) and number of specimens
sampled across aurveyedPCs in April and May 2022.

3.2.3.1.1 Sweep netting

Thiteeni I E2y2YA O 2NRSNE OSEQfdzZRAY3I |y a!ylyzsyé
sampling across théhree surveyedPCs and adjacentGB RRand the invertebrate community
composition differed markedly between theC® (Figure3.5). Araneae, Diptera, Hymenoptera, and
Hemiptera were the most represented groups at each of t@e P
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Coronation 6 Pit — Golden Bar Pit

Golden Bar WRS Adjacent to
GB RR

W Acari W Araneae m Dermaptera m Diptera m Coleoptera
B Collembola MW Hemiptera W Hymenoptera B Lepidoptera M Odonata

B Orthoptera M Psocoptera M Thysanoptera ® Unknown

Figure3.5. Invertebrate community composition acroghree PCsand the adjacent GB Rilsing sweep netting
methods in April and May022
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3.2.3.1.2 Moth light trapping

Sixtaxonomic orders were recorded from moth light trapping acrossttitee PCsand the adjacent

GB RRand the invertebrate community compositions were dominated by Lepido@adchDiptera

though sample sizes were generally Iffigure3.6). Significantly more Lepidopterans were caught

the GB RR P@ = 21), compared to all other sites (Coronation 6 Pit = 2; Golden Bar Pit = 1; Golden Bar

WRS = 4).
—_

Coronation 6 Pit Golden Bar Pit Golden Bar WRS Adjacent GB RR

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

H Araneae m Coleoptera m Diptera Hemiptera m Lepidoptera m Trichoptera

Figure3.6. Invertebrate community compositionacross three PCs and the adjacent GB iRkg moth light
trapping methods in ApriandMay 2022 Numbers shown in bars represent the sample size for each taxonomic

group.

3.2.3.2 Ecological@venants

3.2.3.2.1 Moth light trapping

A total of 4 specimenscomprising twaaxonomic ordergLepidoptera and Diptera) were collected
from the three covenantsThirteen species fromrelevenfamilies were representedSimilar numbers
of Lepidopteranspecimens were caught at Highlay Creek Ecology Covenant Zjy tsland Block
Covenant (n = 23), anddbky Jims Creek Ecology Covenant (n =/R8xt of the identified taxa is
provided in AppendixllI
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Orocrambus sophistdsale) (©Landcare Research) Homodotis falcatdmale)(©Landcare Research)

Ichneutica plengfemale)(©Landcare Research)
Elvia glaucatgmale)(©Landcare Research)
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Vanessa gonerilla goneril{@Tony Wills) Vanessa ite§© Peter Waters)

= -—//

: Bioresearches)

Oregusaereus(Source

% 3 &

Zeanecrophilus prolongatSource: Bioresearches) Megadromus bullatugSource: Bioresearches)

Figure3.7. Images of somé.epidoptera (mothsjndlarger Coleoptera (beetlegincountered during
the survey of the MP£OI

22

61130#BEE08_Macraes MP4 Invertebrate survey_21032024.docx



Bioresearches *i»

A Babbage Company

4 1{{9{{a9b¢ hC Lb+9we¢9.w!¢9 +![!'9{ 1Ib

4.1 ASSESSMENT METHODOLOGY

This section focuses on assessing projetated effects on theinvertebrate ecological values
identified during the surveylnvertebrate values andrpjectrelated effects (both orinvertebrate
communities and their habitats) werdentified andassessed using:

1) ¢KS 9YGPANRYYSYy(l LyadAddziS 2F ! dzAGNIEAlF YR b
LYLJ OdG ! aasSaaysyiddsagetiad, @118 Apgendix ywRitdBexs adapted
based on expert opinion.

a. Step19 02f 23A0Ff @l fdzSa NIy3IAy3dI FNBY WbS3aftA3a
of the PCdased orthe NZTCS threat statusiokertebratesoccurring in the zone of
impact o 6 %.hLE§0® C2NJ t/ & GKIFG ¢ SMBebrgtesm A ai i
conservative approach was taken by predicting the likely presendeveftebrate
species in the ZOlI, based on habitat availability and quality, and assigning the relevant
ecological value score based on threat status. Sinc&thAG (RoperLindsayet al,,

2018) do not include criteria to determine habitat suitability values for a given species
habitat values were considered only during the magnitude of effects assessment
stage (Step 2).

b. Step 2:Magnitudeof effectwas assessed accordancewith Table 8 of the guidelines
and accounted for level of confidence in understanding the expected effect in terms
of spatial scale®Wf 2 0t Q &0 tS I hD[ al OdbsGd® f | Yy RK:
scale= Macraes Ecological Districi 13818K I T YR ¢ SNB NB)SOI y iz
duration and timescale, relative permanence, and timing of the effect in respect of
key ecological factorddabitat suitability criteria outlined by Babet al., (2021)
(Appendix V) were used to assist with informing the magnitude of effects
assignments.

c. Step 3:The werall level of effects was determined using a matrix approach (Table 10
in the EIANZ framework; AppendW) that combines the ecological values with the
magnitude of effects resulting from the activity. The matrix describes an overall level
2T STFSOG 2y | aodlftsS 2F WwWbS3AtAIA0fSQ G2
for within the matrix. The ovelhlevel of effects on each value was assedsefore
recommendations to avoid, remedy, or mitigate effects were applied.

2) National Policy Statemeffior Indigenous Biodiversity 2028YP3B¢). Appendix 1 of the NPSIB
sets out criteria for assessirgjgnificant Natural Areas (i.e., areas of significant indigenous
vegetation and significant habitats of indigenous fauff@ble 4.2 othis report provides a
summary of the assessment against tHEBSIBignificancecriteria.

3) Thet F NI AFff& hLSNIYGAGS hil 32 wS3IA Lyitdria fort 2 A O8
identifying areas with significant indigenous vegetation or significant habitats of indigenous
23
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fauna are set out in in Schedule 4 of the POORPS 2019. Consideration was also given to the
criteria listed in the Proposed ORPS 202PFK 2¢ Significance criteria for indigenous
biodiversity, which are essentially the sanas those in the POORPS 2019. Taldef this

report provides a summary of the assessment against the POORPS criteria.

4 ¢KS 21 AGF1A 5AaidNROd6a3tPoligiestinfmiO® ¢ 5d ¥ O MR WA NIS|
areas Witha A Ay AFAOI yi AYRAISy2dza @S3ASGHFdA2y 2NJ aa
Consideration was also given to the criteria listed in the Draft WDP ZRRJCriteria for
evaluating the significance of indigenous vegetation and habitats of indigenous)fauna
though this document has no statutory effect. Talhlé of this report provides a summary of
the assessment against the WDP criteria.

An overall assessment of ecological values as they pertainviertebrateswas determined by
considering all assessment frameworks (EIANZ guideNiRSIBPOORPS, and WDP) (Sable 4.1).

The level of effect would then be used to guide the extent and natfieyoidance measures, and any
ecologicamanagement response required, which may include remediation, mitigation, offsetting, or
compensation. An assessment of the overall level of effaitts recommendations to avoid, remedy,

or mitigate effectsis not covered in this report but rather are provided in the separdtapact
Management Plad ! K @ohswlting, 202b).

4.2 INVERTEBRAEEOLOGICAVALUES

Theinvertebratevalues assessment for each of the PCs is provided in Table 4.1.

The primary criteria for assignimgvertebrateecological value to each of the PCs is the presence and
conservation threat status afivertebrate species occurring in the ZOI (Rop#endsayet al., 2018).
However, a variety of other ecological features of the lomadrtebrate faunahat may be considered

as part of the value score assignments are discussed more broadly in the sections thaf édillewt.1

24
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Table 4.1. Invertebrate values assessment for each of the PCs.

Site

Coronation Stage 6 Pit

Nationally and locally common indigenous species.

1l
1

Herpetofauna values

Qualifies as an area with significant indigenous vegetation or significant habitats of indigenous fauna y
the NPSIBPOORPS/ PORP and WDP.
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Value score

Low

Coronation North Backfill

Likely supports ationally and locally common indigenosigeciesas well as exotic species.

Low

NGWRS

Likely supports ationally and locally common indigenous spec&swell as exotic species

Low

Golden BarStage Pit

Nationally and locally commadndigenous species. Site is immediately adjacent to the location where a

WhldAa2ylLffte +dzZ YSNI 6fSQ Y2(iK 61 a&a RSGSOGSROD
Qualifies as an area with significant indigenous vegetation or significant habitats of indigenous faung

the NPSIBPOORPS/ PORP and WDP.

Golden Bar WRS

hyS Wbl A2yl ffte =zdzAf ySNIo6fSQ Y2GK aLlSOASa LINBa
Qualifies as an area with significant indigenous vegetation or significant habitats of indigenous faun
the NPSIBPOORPS/ PORP and WDP.

Innes MillsStage9 Pit

Likely supports ationally and locally common indigenous speciswell agxotic species
Area of habitat for invertebrates is small.

Moderate

Low

Innes MillsStagel0 Pit

Likely supports ationally and locally common indigenous spec@swell as exotic species
Area of habitat for invertebrates is small.

Low

FraserBackfill

Small numbers ofationally and locally common indigenous species, as well as exotic speaidse present
Area of habitat for invertebrates very small.

Low

Macraes road realignment

Likely supports ationally and locally common indigenosigeciesas well as exotic species
Qualifies as an area with significant indigenous vegetation or significant habitats of indigenous fauna
the NPSIBPOORPS/ PORP and WDP.

Low

Golden Point Backfill Butress

Nationally and locally common indigenous species, as well as exotic sfikelgso be present.
Area of habitat for invertebrates is small.

Low
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4.2.1 Invertebrate communitied speciesecorded

Of the 56 genea/ speciesidentified during this surveymore than half(64.3%) wereNew Zealand

endemic, 8.9% were native, 16% were introduced and the remaining 10.7% had unknown status.

Of these taxapne (1.8%wl & f AaGSR I a GKNBI (i $sfgeSTectioiBIdifike2 y I £ £ &
(8.9%)werd A 3G SR I a Wand ihe renfaiNil)|89i3%yvEr&rmot listed under the NZTIS

results of the sampling undertaken by Patrick (1997) were consistent in identifying a high proportion

of endemic/native species

Araneae(spiders)were the most abundant group collected across all the sampling methods, with a
total of 293 specimens counted. Araneae represented®o of the sweemetting specimens. The
second most abundant order was Diptera (flies), and at leh&rhilies were identified, includinigut

not limited to Muscidae (house flies), Mycetophilidae (fungumats), Syrphidae (hover flies), and
Limoniidae and Tipulidae (crane flies).

Sixteen species of Lepidopterans (moths) representing séamilies were identified. Ofthe 16
speciesall but one were endemic (94%})he other species was nativaside fromoneWb I G A2y | £ f &
+dzZf YSNI 0f SQ ralatepwidespEad larfd tEomdd Nigcies.

Large Carabid beetles suchG@&nognathusp.,Megadromus bullatuand Megadromusspp.,Oregus
aereus and Prionoplus reticulari¢huhu) were collectedand/ or observedunder rocks during hand
searches across four of th&§

Past invertebrate surveys fromithin the area have shown a similar level of diverbiggween them
but little overlap in species recordedhis idikely due to the porly knowninvertebrate fauna of the
areaoverall as well as differing survey efforts, seasargjtaxonomic knowledge of particular groups
The results of this survey are assumed to have been heavily influenced by the time df weaar
undertaken. It is likely that the invertebratésat werecollected are more common/ detectable during
autumn.

4.2.2 Ecologicafunction

The beneficial roles invertebrates play in ecosystems isumelérstood in the scientific community.
Invertebratesare crucial components of the food chaly,providing a food source for higher animals,
Invertebrates contributeextensively teecosystem services including pollinatidimoughintraspecific
relationshipsandfor decompaosition, nutrient release, and soil formation.

4.2.3 Speciedliversity

This survey identifie®6 speciesacrossl10 orders(and 14 orders total), which is comparable to the
diversity reported by other studies in the nearby area (e.g., 66 species across 19 orders, Whitaker,
1986; and 68 species across nine ordershe OceanaGold Deepdell North Il Projéldioren, 2019.
Diptera, Hymenoptera, and Orthoptera were the most represented orders in 1986 (total 69%),
whereas Araneae, Diptera, Hemiptera, and Lepidoptera (moths/ butterflies) were the highest
represented { 86%) in the 2022 survey.
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It should be noted that the difference in survewyrdtion, seasonal efforts ansampling techniques
across the previous studies discussed makes it difficult to directly compare resudtthe results
cannotbe accurately relied upon fatetecting changes to community composition in the Macraes ED
over time.

Despite amoderate diversityof invertebrate taxa represented in this 2022 rapid survey, due to the
nature of the shortterm survey the diversity observed is likétycaptureonly asmall proportion of
the total invertebrate diversity within th&Oland widerMacraes EDAs invertebrate abundance is
typically highest during summet, is expected that diersity increase during thewarmer seasons
when species composition and abundance is at its peak.

4.2.4 Threatenedor AtRisk) G I E |

Onethreatened moth speciewascollected in the invertebrate samplessingléOrocrambus sophistes
specimen(endemic tussock mothyas collected in Heath moth trap withi@olden Bar WRS his

specieds listed asPb I G A 2 y I  (Hoareetizl. 0FNWhih e§u@tes ttWS NBE KA IKQ SO2f ;
valueas per the EclAGRoperLindsayet al.2018)

b2 Wi i wialQ il ElthesgdidnihaRvEsg ilentfidd $oRyentisspeyies level

However, it should be acknowledged that the survey effort was relativelygioen the large project

areaandit is possiblehat other threatened (e.g.Theoxena scissati#b I G A 2 y I f f, Hoare dzf y S NJ
etal, 2017 and/orW! i wA &1 Q GF EF O aeribokel(é.¢f Saman&&utataTy AYE! 40S R
Riskcw St A Oliedd, 2013.1 NB

4.2.5 Species of biogeographic interest

Aside from theonelocally restricted, threatened moth species described abowather invertebrate
speciegecorded in this survegre knownto be at their distribution limits or of other biogeographic

interest However, i KS RAAGNAOdziA2Yy 2F Ylyeée 2F DbSgamdSlt I yR
regionally restricted invertebrate species &mown from the Central Otago region (see Sec8dhl)

so these may be present within ti#OI

4.2.6 Genetically or morphologically distinct forms

No genetically or morphologically distinct formeere identified among the invertebrate specimens
collected however, available taxonomimformationis severely limited for many taxa aadignificant
proportion of the specimens were nadentified to species levébr this project

4.2.7 Invertebrate habitats

Tenbroad habitat types were identified in th2Oland of these nine were consideredo provide
habitat value forinvertebrates(i.e., habitats that providedsome or all, of a species oispecies
assemblagedife-history requirements Thesevererock tors/ tor complexes, shrublantlissockand,
riparian vegetation, exotic grassland (including rank and grazed pasture), ephemeral wetlands, exotic
treeland (e.g., pine plantation, shelterbeltdelled pine, and openwater. Of these, ock tors,
shrubland, tussocklandriparian vegetation, and open watavere considered the highest value
habitats for native invertebrates because of their higher naturalness charantéror because these
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habitats providedlife-history requirements andbr provided a critical resource(s) for lifaistory
requirementsof recorded invertebrates.

None of the identifiechabitat typeswere exclusiveto the ZOl(i.e.,all are represented throughout the
widerlandscapeand the highest value habitatogk tors shrublandiussockand, riparian vegetation,
and open waterpccurin abundance throughout surroundingcallandscapdi.e., OGQ landholdings
at Macrae$and throughoutthe Macraes ED

4.2.8 Significancecriteria under the policy framework

Assessing the herpetofauna valdes each P@gainst the significance criteria provided in tNESIB,
POORRARSORPS, and/DP indicated that four of theine PCs (06 Pit GBPit, @ WRS, an@5B RR
qualified as areswith significant indigenous vegetation or significant habitats of indigenous fauna
(Tables 4.2 & 4).
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Table 4.2.Assessment ofnvertebrate valuesA y S| OK t/ F3FAyad GKS blridAzylt tz2tA0e {dFIG§SYSyid F2NJ LYRA3IS)H
Componentsl = Coronation 6 Pit; 2 = Coronation North BackBIENorthern Gully Waste Rock Stack; 43olden Ba2 Pit; 5= Golden Bar WR$;= IM9 Rt; 7 =IM10 Pit; 8 =
Frasers BadHl; 9 = Golden Bar Road realignment; ad®I' D2f RSy t 2Ayd . F O]l FAfE . dziGNBaavétithedRSYy231S4a8 dzy OSNI I Ay (e

Project Component

Macraes MP4 significance assessment ) 6

The habitats foinvertebratesare typical or
characteristic of the indigenous diversity of the
ecological district, though some habitats are degrad
examples of their type (e.qg., tussockland, shrubland
Indigenous vegetation and habitats are representatil
Representativeness of the full range and ext# of ecological diversity Yes No? No? Yes Yes No? No? No? Yes? No?
across all environmental gradients in an ecological
district. The fauna habitat supports a typical suite of
indigenousinvertebratesthat would occur in the
presentday environment.

The area supports an expected range of diversity ar

Diversityand pattern of indigenousnvertebratesand/ or ” » » > ” - »
pattern invertebratehabitats, similar to the diversity at the No NO’ No? Yes Yes No? NO’ o’ Yes? NO?
level of the Ecological District.
Theareasupports specier habitats used bgpecies
Rarityand that arethreatened (e.g.Orocrambus sophistgs No No? NO? No ves NO? NG? NG? NO? NO?

distinctiveness

The terrestrial ecological features in theeg as they
pertain to indigenousnvertebrates provide some
Ecologicatontext connectivity between the site and adjoining sites, arn Yes No? No? Yes Yes No? No? No? Yes? No?
provide resources (e.g., food, refuge, breeding sites|
for invertebrates
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Table 4.3. Assessment afvertebrate valuesin each PC against the Partially Operative and Proposed Otago Regional Policy Statements (POORPS & PORPS, respectively)
significance criteria. Project Components:= Coronation 6 Pit; 2 = Coronation North Back8ll-Northern Gully Waste Rock Stack; 43olden Ba2 Pit; 5 = Golden Bar WRS;

6 = IM9 Rt; 7 =IM10 Pit; 8 =Frasers Badkl; 9 = Golden Bar Road realignment; ardd = Golden Point Backfill Buttress.Kdenotes uncertainty as PCs were not ground

truthed.

Project Component

POPORPS/PORRF Macraes MP4 significance assessment

The habitats foinvertebrateare typical or characteristic
of the natural diversity of the ecological district, though
some habitats are degraded examples of their type (e.(
tussockland, shrubland).

Theareasupports species, and habitats that support
species, thatrethreatened (e.g.Qrocrambus sophistigs

Representativeness No No? No? Yes Yes No? No? No? Yes? No?

Rarity No No? No? No Yes No? No? No? No? No?

The area supports a diversity of indigenagertebrate
and/ orinvertebratehabitats, similar tahe diversity
found within the immediately surrounding landscape ar,
at the level of the Ecological District.

Of the recorded invertebratepecies noneoccur at their
distribution limits, are endemic to the Otago region, or
are of biogeographic interest.

Diversity No No? No? Yes Yes No? No? No? Yes? No?

Distinctiveness No No? No? No No No? No? No? No? No?

The terrestrial ecological features in theeg as they
pertain toinvertebrates provide some connectivity
Ecological Context | between the site and adjoining sites, and provide Yes No? No? Yes Yes No? No? No? Yes? No?
resources (e.g., food, refuge, breeding sites) for
invertebrates

Coastal

. N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Environment
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Table 4.4. Assessment ofvertebrate valuesin each PC against the Waitaki District Plan significance criteria. Project Comportert€oronation 6 Pit; 2 = Coronation North
Backfill; 3 =Northern Gully Waste Rock Stack; 45olden Ba? Pit; 5 = Golden Bar WR;= IM9 Rt; 7 =IM10 Pit; 8 =Frasers Badil; 9 = Golden Bar Road realignment; and

10= Golden Point Backfill Buttress.Kdénotes uncertainty as PCs were not growtmithed.

Waitaki District Plan

Project Component

Representativeness

Macraes MP4&ignificance assessment

Theareasupports habitats and ecological processg
(e.g. invertebratecommunity contributions to the
environment) that are typical of the ecological
district relative to the preEuropean baseline and
contributes to maintaining an appropriate
proportional representation of these features.

No

No?

No?

Yes

Yes

No

No

No No? No?

Rarity and
Distinctiveness

Theareasupportsthreatenedinvertebratespecies
and habitats (e.g., rock tors) that are important in
the lifecycle of protected or threatened indigenou
invertebrates

No

No?

No?

Yes

Yes

No?

No?

No? No? No?

Diversity and Pattern

Theareasupports a relatively diverdgavertebrate
fauna, a diversity of habitats famdigenous
invertebrates and ecological processes (e.g., plar
pollination,invertebrates aprey for other fauna
and as predators of invertebrates, etc.). These
features are typical of the immediate surrounding
landscape and at the level of the Ecological Distri

No

No?

No?

Yes

Yes

No?

No?

No? Ye® No?

Ecological Context, Siz¢
and Shape

Invertebratehabitats withinthe areashare
ecological connections with adjoining habitats
allowing dispersal dhvertebratesthrough the
landscape and provides regular resources (e.g.,
food, refuge, breeding sites) fanvertebrates

Yes

No?

No?

Yes

Yes

No?

No?

No? Yes? No?
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4.3 MAGNITUDE OF EFFEBIINVERTEBRAVELUES

Most ofthe species identified in the sampling were endern@nmon,and widespreaghowever, one

Y2GK alLISOASa Of I 4aA T wasicordedl. THébeforétte poyehtifil Effectsofdrie y S NI 0 f
proposed project on the local invertebrate communities extend to at leastthreatened species.

lf GK2dAK y2 Wi wialiQ aLlSOASa 6SNB NBO2NRSR RdzNJ
on iNaturalistas being present within the wider environment. Given the limitations surrounding the
available informabn regarding invertebrate populations within tl#land wider ecological district,

0KS LINBaSyOS Zefg. SHhana askati| & ! ik IBiQaadiatedisregardedand

a conservative approach has been taken when considering the effects.

The mining activities proposed withihe ~124 ha impact aredapproximately72%of which supports
invertebratehabitat)would result inrange ofdirectimpacts oninvertebratesand theirhabitatsduring
the construction stagesf the project through excavation for mining pits, formation or realignment of
new haulage and publicoads, and construction of waste rock stacksrange of ptential indirect
effects are also expectedn the wider impact (buffer zone}~105 ha, of which 75% supports
invertebratehabitat) during construction and operational activities.

Potential impacts are expected to be highest in areas suppowintpble habitat forendemic
invertebrateswithin the PCfootprints, with lesser impact expected in tisarrounding buffer zong
Table 45 provides a breakdown of impacted habitats on the scale ofaG¢all PCs combined but no
overlap in PCs).

Table 45 provides a detailed assessment of the magnitude and levainofitigated effects on
invertebratesfor each of the PC$otential direct and indirectimpacts oninvertebrate ecological
values are discussed more generally in the sections that follow.

4.3.1 Potential direct effects

Potential direct effect®n approximatelyl24 ha of land, including approximate® ha that supports
suitableinvertebrate habitat (the remaining33 ha representunsuitablemine workings) within the
ZOlimpact footprint are anticipated (Table4). Here all habitat values would be permanently lost.

Potential direct effect®n invertebrates and invertebrate habitadlsiring proposed activitiemclude

1 Loss of habitat and associated resources;
1 Invertebrate mortality during physical worlgsarticularly to threatened speciesind
1 Loss of invertebrateontributionsto ecosystem functioning

4.3.1.1 Effect of construction of waste rock stack

Removal ofvegetation and soil from the footprint prior toegosition of WRS materiéif the waste

rock is deposited on undisturbed grounajl destroy some known habitat of invertebrate species and

cause the mortality of an unknown quantity of individuadsich mayrepresent¥’! & WK EBZRISY SRQ
YR Wb2d ¢KNBFGISYSRQ (I EI o
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4.3.1.2 Effect of removing rock material when excavating pit

Excavating the pigxtensionand associatednining processege.g. stripping of soils and vegetation

ahead of the mine excavation propesjll destroy some known habitat of invertebrate species and

cause the mortality of an unknown quantity of individuatsich mayrepresent¥’! & WKHEBZRISY SRQ
YR Wb2{i ¢KNBFGISYSRQ (I EI @

4.3.1.3 Scale of habitat loss

On a wider landscape scale, itastimatedthat the direct loss ofinvertebrate habitat from the
surrounding local landscape (i.e., within OceanaGold Macraes landholdings) and from the Macraes ED,
would be in the order of < 1% and < 0.5%, respectively.

4.3.2 Potentialindirect effects

Potential indirect effects on approximatel5 ha of land, including approximately 79that supports
suitable invertebrate habitafthe remaining 26 ha represents mine workingsithin the buffer zone
are anticipatedTable 45). However, there is a moderate level of uncertainty around the magnitude
of these impacts as adequately quawiifg them is inherently difficult

Potentialindirect effectson invertebrates and invertebrate habitadsiring proposed activitiemclude

1 Increase in habitat edge effects and habitat fragmentation;

Reduction in ecological connectivity/corridors due to fragmentation;

9 Disturbance withifPC buffer zonegue to increased noise, vibrations, sediment+affy dust,
artificial lighting, etcand

1 Loss of areas available for restoration and improvement of ecological corridors across the
landscape

=

The impacts on invertebrate ecological values or features are discussed generallyfaticiving
sections.Table4.6 provides a detailed assessment of the magnitude and overall level of unmitigated
effects on invertebrates for each of th&

4.3.2.1 Effect of sediment ruoff

Sdiment deposition and accumulation could negatively affect some gralwelling invertebrates by
smothering habitat/resourceswithin low-lying area$ K2 ¢ S @S NI EdsiirSand. Fedna& Ol Q &
Gontrol Plan will minimisesediment runoff

4.3.2.2 Effect of changes in weed populations

Negligible to major effectis importation of weed species, either directly through seed contamination
of equipment or material, or indirectly by creating favourable establishment sites, ¢andform
habitat for native invertebrate taxa in the surrounding area, making the area(s) unsuitable.

4.3.2.3 Effects of noise & vibration

The influence of noise andibration (from heavy machinery and blasting) on the invertebrate
populations is largely unknowrBomegroups that are known t@ommunicate acousticallyuch as
h NG K2LIWGSNF 60ONRO] SGAX 3INI aaK 2mayle NatiEulady Busce@ibleS G Ov |
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and thus negatively affected by increased noise and vibratiditisough there is potential for noise
impactson invertebratege.g.,interference withintraspecificcommunication), the effect is likely to be
inconsequential given these groups are currently found in the vicinity of the working mine.

4.3.2.4 Effects of dust

Effects of dust are likely to be negligible, as dafitis minimal outside of work areas due to dust
management procedures in place within mining operations.

4.3.2.5 Effects of light

The effects of artificial lighting are difficult to assem®d research on light pollution on invertebrates

is limited. Effects will vary depending on the lighting type and invertebrate behaviour. However, some
taxa may be significantly affecteduch asnocturnal speciesfor whichflood lighting may alter
circadian rhythms.

4.3.2.6 Effects of accidental fire

Fires accidentally ignited by mining machinery or activities presents a low to high nsleteebrate
communities, depending on the timing and habitat type(s) subjected tolfikertebrates (especially
non-flighted groupsill perish as a result of fireShough,it is likely that invertebratgopulationscan
recoverrelatively rapidlyfollowing grassland fires.

4.3.2.7 Changed hydrological regimes

Changes in hydrological regimes as a result of mining activities may have potential adverse effects on
the longterm persistence or quality of habitats utilisedibyertebratesthat preferor requiredamper
environmentsfor parts of their lifecycle
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Table 45. Areal extent (ha) ofnvertebrate habitat types directly (i.e., within the footprintand indirectly (i.e.,
within the buffer) impactedin the Zone of Impact (ZO) (all PCs combinedgexcluding PC overlgp Mine
workings(red highlight)not considered suitable habitat for invertebrates.

Habitat type ZOI Footprint ZOI Buffer

No. rock tors/ tor complexes 12 71
Rock tors 0.04 0.02
Shrubland 0.04 0.50
Tussockland 31.6 37.08
Riparian vegetation 0.42 0.92
Exoticgrasses/pasture 55.97 36.24
Ephemeral wetlands 0.02 0.86
Felled pine 2.60 2.20
Exotic treeland (incl. pine) 0 1.10
Mine workings 33.6 26.26
Open water (ponds) 0.15 0.05
Total (all suitableinvertebrate habitat) 90.7 7897
Total (all habitattypes) 124.4 105.23
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4.3.3 Cumulative effects

¢KS adlF3ISR AYLI SYSydlGAz2y | LILNE I Oknpaced-21&88d vy D2 R
of land, of which ~650ha is now rehabilitatedan unknownportion of which previously supported
indigenous vegetation and habitat famvertebrates.For each stage of the Macraes mine project,
impact management has been undertaken to address project stage effaatsulative effects include

the effects that would result if the activity for which consent is sought is approved, in combination
with the effects of other existing activities and/ or effects which are likely to arise over time (Milne,
2008) Effectsresulting from many different, often individualipsignificant, or unaccounted for,
effects or because opotential inadequaciesin previously implemented effects management can
accumulate over time to produce an overall effect greater than envisioned at each project stage. In
addition, nonproject related effects potentially resulting from surrounding land use practices such as
padoral activities (e.g., conversion of tussock to grazing pastures) can act in conjunction with project
effects to generate unforeseen ecological impacts over the longer term.

Cumulative effectsaare usually neither measured nor accounted for because they are difficult to
discern. Yet it is important to consider the impacts of the proposed activity, in conjunction with the
effects of existing activities and over time (after avoiding, remedyingndtidating), to understand a
LINE2SOGQa 20SNrft €S@St 2F AYLI Odo

The assessment of cumulative effects requires the consideration of appropriate temporal and spatial
boundaries for the assessment, and consideration of the interactions of the ecological effects of the
project along with past and future activities. One ¢ypf cumulative effect is incremental habitat loss
(permanent or effective) or degradation or fragmentation, which can be difficult to assess on a project
by-project basis.

For the MP4 prject, in the context of cumulative effects on natiiresertebrates, an appropriate
temporal scale would be prior to the establishment of the mine in 1990 through t6 @@& current
proposed LOM). An appropriate spatial scale for consideration of cumulative effects is the Macraes ED.
With respect to potential future effects, further staged implementation of the mine, ongoing
agricultural pressures in the surrounding landscape, and general habitat degradation through spread
of pestsand weedsare expected to cause potential disturbance to or reduce available habitat for
invertebratesand/ or maintain declining population trends.

Due to the limited information available on invertebrate speeied populations at the Macraes mine,

it is not possible to determine whether any species hdeelined to extinction or neaextinction in
recent decadess a result of miningOne species recorded in th&Olis nationally threatenedand
while the reasons for decline ofidspecies is unclear, habitat Iosem farming and minings likely to

be a contributing factorExtensive areas of habitator invertebrates(e.g., native tussockland,
shubland,and riparian habitatshave been cleared or converted over the decades to accommodate
mining and agricultural practicedVhile no dedicated attempts have been made to quantify
cumulative impactsdue to thecomplexity and uncertainty surroundiragmulative impact analysis,
historicalhabitat losshas been considered in assigning magnitudeefiéct (see Table 8).
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4.3.4 Consideration of climate change impacts on invertebrates

Ectothermic specigeswhich include allinvertebrates, are particularly sensitive talimate and
environmental variables such as temperature, rainfall, and relative humidity regulate their metabolism
and physiology, which in turn affescthe demographic performance of populations through controls
on their development, growth, reproduction, overwinter survival, microhabitat use, l@fthviour
(Belliset al.,2020).

Comparatively little is known about how climate change will impagertebrate distributions in
temperate regions such as New Zealaadd this is difficult to predictparticularlywhen there are
significant gaps in the knowledge of existing distributions for many spétogever vulnerability to
climate change is expected to vary among New Zealand invertebrate speciesyithndising
temperatures and more frequent rainfall, climate change in New Zealand is expected to result in a
reduction in the amont of climatically suitable area for sonspeces.

Given thér comparatively small sizejanyinvertebrates are highly specialisedtteir microhabitats,
therefore are likely to be highly sensitive timth abiotic and bioticchanges to thesurrounding
environment. Species that are known to have regionally/ locally restricted ranges may be at particular
risk, as if they are unable to adapd changing environmental pressures this could put entire
populations at risk of extinctiorNaturally rangerestricted speciesecorded during the survefO.
sophistesWb I G A 2 y I f f &re likelyito/b8 perticufarfy Quingrable to climate changeg are
unlikely to have the capabilities tadapt to warmer temperatures odisperseto new areas.
Invertebrate species that rely on a particular host plambayalsobe at risk if the ranger survivalof

the host plant is altered overrtie.

Although it is predicted/acknowledged in the literature that climate change will resulhé@gative
impacts ororganisms anaverallbiodiversity(Thomaset al.,2004; Winterbourret al., 2008, various
studies looking at the impacts of pest species responses to warming temperatures have predicted
increased fitness and invasion succ@iss O {, 8809 McGlone & Walker, 20)1Pestinsectspecies
generally show strong adaptability to environmental changes and are likely to be geneveltits,
increases heir range and abilities to utilise a variety ldbitats Warming annual temperatures are
expected to restlin the introduction of new incursions of exotic specteat are currently limited by
cooltemperatures(e.g.,invasive insects and exotic pest plantshich may have adverse effects on
invertebrate habitats and on populations through pressures such as exclysiedation, and
competition for resouces(McGlone & Walker, 20)1increaseditness due to warmer temperatures
may positively impact some native invertebrates.

While it is not possible to quantify, with any certainty, the potential impacts of climate change on
invertebrates or other organismg,is important to identify species likely to be vulnerable to climate
change, understand the climate requirements of focal species, and consider current and future climate
suitability whenselecting mitigation sites to minimise future biodiversity loss (IUCN, 2013efagl

2017; Belli®t al.,2020).

Furthermore, consideration of potential climate changffects on species that threaten native
invertebrates(e.g., introducedests, on host plant species, and on general vegetatibat provide
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habitat fornative invertebratess equally important when designing management packages to address
adverse effects of development on nativevertebrate species.

4.3.5 Level of effect on invertebrates

Based on the current assessment, the project would result in the direct mortality of an undetermined
and indeterminatenumber ofendemic andnative invertebratesincluding thepotential lossof an
unknown quantity ofndividuals oeWb I G A 2 y I f fspeciasdzf Y SNI 6f SQ

Due to a current lack of available information regarding distribution, rammulations, and
abundance ofthe threatened moth species recorded, the true magnitude and overall level of effect on
the local and regional populations of these species is unable to be quantified. In total, there is expected
to be a direct loss 6f90ha of suitable invertebrate habitat across all habitat types within the proposed
project footprint areas. Project impactse anticipated tdoe greatest at the Golden Bar WRS, which
AddzLILIR2 NI a KIF oA dl (a+ dida s RNIo ®f sepRissesiinfotiiek BCgvhefe lagye

areas of tussockland, riparian vegetatiamd rock tors would be loge.g., Golden Bar Pit).

Onalandscape scale, the impacted areas are relatively small compared to the availability of habitat
for invertebratetaxa within the loca{< 1% of land within OGL Macraes landholdiags) Macraes ED

(< 0.5%)andscapesOn a national scale, the effects are likely to be neglightavever, considering

the potential additive orcumulative effect®f historical and future land conversion, habitat cleargnce
and growing useof agricultural pesticidethe scale of the impaatn localinvertebratesis likelyto be
higher.

The level of effectoninvertebratepopulations and their habitatwithin the PCsprior to measures to
avoid, remedy, or mitigateange fromVery lowto High(Table 45).

A level of effect that corresponds to Moderate, High or Very High is generally accepted by ecologists

G2 O02yaidAiddziS I WaAayAFAOLIYyG SO2t23A0Ff STFFSOGQ
effect to trigger redesign or avoidance. A Low Wery Low level of effect is usually considered to
O2NNBaLRyR (G2 | WYAY2NI SO02ft23A0Ff STFFSOIQ 2N Wi ¢

RMA. A level of effect of Moderate or higher generally requires mitigation measures to reduce the
level of effect.
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Table 46. Assessment of magnitude of effects and levelwimitigated effects oninvertebrate and invertebrate habitats as a result othe proposed MP4 Project activities.
Level of
Herpetofauna | _. . Magnitude of effect unmitigated
value score Directadverse effect Indirect effects (Table 8 EIANZ) effects
(Table 10 EIANZ)

Permanent loss of Invertebratepopulationsand habitats

1 Individuals of ationally and locally common indigenous speciksugh it is anticipated that only a in the buffer zone (specifically the ~2
relatively small proportion of the invertebrate population within the local landscape (OGL Macrae| ha of tussocklandmmediately
landholdings) and Macraes ED (estimated at < 1% &84, ¥espectively) would be affected. On a adjacent tothe project footprint may
national scale, the impact on invertebrates is considered Negligible. be subject to edgeffects,vibration,

1 11.6 ha ofnvertebratehabitat, including loss of 1 rock tor (0.002 ha), representing a relatively smg noisg and dust disturbance
proportion of the available habitat in the local landscape (OGL Macraes landholdings) (estimated
1%) and Macraes ED (estimated at < 0.5%) would be affected. On aahatiale, the impact on
invertebratehabitat is considered Negligible.

COB Pit Low Habitat suitability score dfow.

Low Very low

Qualifies agn area withsignificant indigenous vegetation or significant habitats of indigenous fandar
the POORPS/ PORP and WDP.

Cumulative effect: loss @fivertebratesandinvertebratehabitat will contribute to the historical and future
loss of these features from the local landscape and Macraes ED.

Minor shift away from existing baseline conditions. Change arising from the loss/alteration will be
discernible, but underlying character, composition and/or attributes of the existing baseline condition
be similar to predevelopment circumstances patterns; AND/OR Having a minor effect on the known
population or range of the element/feature

If indigenous invertebrates are present, there would be a permanent loss of Unlikely to be any indirect effects

1 Individuals of ationally and locally common indigenosigecies given the buffer zone is comprised o

1 A very small area of lower value invertebrate habitat (~0.02 ha of exotic grassland), representing| existing mine working (i.e., no
proportion of the available habitat in the local landscape (OGL Macraes landholdings) (estimated invertebratevalues)
0.05%) and Macraes ED (estimated at < 0.05%)damiaffected. On a national scale, the impact on
invertebrate habitat is considered Negligible.

CN BF Low Negligible Very low

Habitat suitability score of Vefow.

Does not qualify agn area with significant indigenous vegetation or significant habitaitsdienous
faunaunder one or all the NPSIB, POORPS/ PORP and WDP.

Very slight change from the existing baseline condition. Change barely distinguishable,
FLIWINREAYFGAY3 G2 GKS wy2 OKIy3ISQ &Ad dzpopulatoy aF !
range of the element/feature
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If indigenous invertebrates are present, there would bgeamanent loss of

1 Individuals of nationally and locally common indigenous species

1 Anarea of lower value invertebrate habitat{#6ha of exotic grassland), representing a very small
proportion of the available habitat in the local landscape (OGL Macraes landholdings) (estimated
0.05%) and Macraes ED (estimated at < 0.05%) would be affected. On a national scale, the impg
invertebrate habitat is considered Negligible.

Invertebratepopulationsand habitats
immediately adjacent tehe project
footprint may be subject to edge
effects,vibration, noise and dust
disturbance

Habitat suitability score of High.

Qualifies agn area with significant indigenous vegetation or significant habitats of indigenous tiadea
the NPSIB, POORPS/ PORP and WDP.

Permanent loss of rock tors may predispose some invertebrate species to climate change impacts.

Loss or alteration to one or more key elements/features of the existing baseline conditions, such that
postdevelopment character, composition and/or attributes will be partially changed; AND/OR Loss of
moderate proportion of the known population cange of the element/feature

NGWRS Low Habitat suitability score of Very low. Low Very low
Does not qualify aan area with significant indigenous vegetation or significant habitats of indigenous
faunaunder one or all the NPSIB, POORPS/ PORP and WDP.
Very slight change from the existing baseline condition. Change barely distinguishable,
FLIWINREAYFGAY3I (G2 (GKS wy2 OKIy3ISQ &A G dzpopulatoy aF !
range of the element/feature
Permanent loss of Invertebratepopulationsand habitats
T Individuals of ationally and locally common indigenous speciksugh it is anticipated that only a immediately adjacent téhe project
relatively small proportion of the invertebratgopulation within the local landscape (OGL Macraes | footprint may be subject to edge
landholdings) and Macraes ED (estimated at < 1% and < 1%, respectively) would be affected. Oy effects,vibration,noise and dust
national scale, the impact on invertebrates is considered Negligible. disturbance Invertebrate habitat
1 Approximately Sha of higher qualitynvertebrate habitat including loss of 6 rock tors (0.Ba) and in | occurring in the 100 m buffer zone ig
addition, loss of -9 ha of lower quality exotic pastureland that suppoirtgertebrates Relatively small| of moderate quality for invertebrates
proportion of the available habitat in the local landscape (OGL Macraes landholdings) (estimated (i.e., mostly comprised of grazed
1%) and Macraes ED (estimated at < 0.5%) would be affected. On a national scale, the impact o| tussockland and riparian vegetation,
invertebratehabitat is considered Negligible. with few complex rock tors).
GO|def_1 Bar Moderate Cumulative effect: loss of invertebrates and invertebrate habitat will contribute to the historical and fu Moderate Moderate
Pit loss of these features from the local landscape and Macraes ED.
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WRS

IM 9 Pit
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Permanent loss of

1 LYRAGARdzZEE & 2F | Wbl { Aafoyidilyf ahddocatlydzbnmmdmiddigendhifsperie)
Impacts ormost species aranticipatedto be onrelatively small proportion of the invertebrate
population within the local landscape (OGL Macraes landholdings) and Macraes ED (estimated 4
and < 1%, respectively) would be affected. On a national scale, the impact on invertebrates is
considered Ngligible.{ O €t § 2F A YLI Ol 2 Y. stphistassAaggehubkhcdvn. £ dzf

1 48 ha of higher quality invertebrate habitat, including loss of 23.5 ha of tussockland. The loss of {
Y& KFEZGS LINPLRNIAZYLl & KAIKDNSophistgsehidHipgesushably (
feeds exclusively on tussodk.addition, loss of ~ 24 ha of lower quality exotic pastureland that
supports invertebrates. Representing a relatively small proportion of the available habitat in the Ig
landscape (OGL Macraes landholdings) (estimated at < 1%) and Macraes ED (@stimdi%)
would be affected. On a national scale, the impact on invertebrate habitat is considered Negligibl

Invertebratepopulationsand habitats
immediately adjacent tehe project
footprint may be subject to edge
effects,vibration, noise and dust
disturbance Invertebrate habitat
occurring in the 100 m buffer zone ig
of high quality forinvertebrates (i.e.,
tussockland and large complex rock
tor complexes, and riparian
vegetation)

. o ) Moderate High
Habitat suitability score dfligh.
Qualifies agn area with significant indigenous vegetation or significant habitats of indigenous tiadea
the NPSIB, POORPS/ PORP and WDP.
Cumulative effect: loss of invertebrate and invertebrate habitat will contribute to the historical and futy
loss of these features from the local landscape and Macraes ED.
t SNXYIFySyid t2aa 2F ONAGAOIt KIOoAGEGa &dzOK | a
and other species to climate change impacts.
Loss or alteration to one or more key elements/features of the existing baseline condtiaisthat the
postdevelopment character, composition and/or attributes will be partiatianged; AND/OR Loss of a
moderate proportion of the known population or range of thiement/feature
If indigenous invertebrates are present, there would be a permanent loss of Invertebratepopulationsand habitats
1 Individuals of nationally and locally commioiligenous species immediately adjacent téhe project
1 A small area of lower value invertebrate habitat (~0.46 ha of exotic grassland), representing a ve| footprint may be subject to edge
small proportion of the available habitat in the local landscape (OGL Macraes landholdings) (esti| €ffects,vibration,noisg and dust
at < 0.05%) and Macraes ED (estimated at < 0.05%iflvbe affected. On a national scale, the impaq disturbance
on invertebrate habitat is considered Negligible.
Habitat suitability score of Very low. Low Very low

Does not qualify aan area with significant indigenous vegetation or signifideattitats of indigenous
faunaunder one or all the NPSIB, POORPS/ PORP and WDP.

Very slight change from the existing baseline condition. Change barely distinguishable,
FLIWNREAYFGAY3 G2 GKS wy2 OKIy3ISQ &Al dzpopulatoy aF !
range of the element/feature
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If indigenousnvertebrates are present, there would be a permanent loss of

1 Individuals of nationally and locally common indigenous species

1 Small areaof invertebrate habitat{0.2 ha of tussockland an@.6 ha of exotic grassland),
representing a very small proportion of the available habitat in the local landscape (OGL Macrae!
landholdings) (estimated at < 0.05%) and Macraes ED (estimated at < 0.05%) would be affected
national scale, the impact on iestebrate habitat is considered Negligible.

Invertebratepopulationsand habitats
immediately adjacent tehe project
footprint may be subject to edge
effects,vibration, noise and dust
disturbance

Likely qualifies aan area with significant indigenous vegetation or significant habitats of indigenous fa
under the NPSIB, POORPS/ PORP and WDP.

Cumulative effect: loss of invertebrate and invertebrate habitat will contribute to the historical and futy
loss of these features from the local landscape and Macraes ED.

Loss or alteration to one or more key elements/features of the existing basmlimditions,such that the
post-development character, composition and/or attributes will be partialhianged; AND/OR Loss of a

moderate proportion of the known population or range of thiement/feature

occurring in the 100 m buffer zone ig
of lower quality for invertebrates
(i.e., exotic pasture and treeland).

IM 10Pit Low Habitatsuitability score of Low. Low Very low
Does not qualify aan area with significant indigenous vegetation or significant habitats of indigenous
faunaunder one or all the NPSIB, POORPS/ PORP and WDP.
Very slight change from the existing baseline condition. Change barely distinguishable,
FLIWINREAYFGAY3I (G2 (GKS wy2 OKIy3ISQ &A G dzpopulatoy aF !
range of the element/feature
1 No impacts on lizards anticipated inside the footprint as there is no existing lizard habitat present. | No or very minor anticipateddirect
_ o o effectsconsidering the land
Habitat suitability score dflegligible surrounding the impact area has
Frasers b ; ity ith sianificant indi at ignificant habitaitsig been previously disturbed/ worked
Negligible oes not qualify aan area with significant indigenous vegetation or significant habi enous and is generally of poor quality for Negligible Very low
BF/WRS gig faunaunder the NPSIB, POORPS/ PORP and WDP. . g ¥ of poor quailty g1 Y
invertebrates.
Nochange from the existing baseline conditidhNlD/OR having negligible effect on the knguapulation
or range of the element/feature
Permanent loss of Invertebratepopulationsand habitats
1 Individuals of nationally and locally common indigenous species immediately adjacent téhe project
1 ~ 0.06 ha ofussockland and 0.87 ha of exotic grésat likely supports invertebratesepresenting a footprint may be subject to edge
relapivelysmall proportionof the availal:_aldwabitatin thelocal landscape (OGL Macraes landholdings) | effects,vibration, noise anddust
(estlmated_at< 199 and Mac_rae§ E(bst!mated at<Q.?/o) would be affected. On a national scale, the disturbance New road will reduce
impact on invertebrate habitat is considered Negligible. . .
dispersal capability of grourd
Habitat suitability score dfloderate. dwelling invertebrates by creating a
road barrier. Invertebrate habitat
GB RR Low Low Very low
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GP BB

Low

If indigenous invertebrates are present, there would be a permanent loss of

1 Individuals of ationally and locally common indigenous species

1 Very snall areaof invertebrate habitat{0.6 ha of exotic graysrepresenting a very small proportion
of the available habitat in the local landscape (OGL Macraes landholdings) (estimated at < 0.059
Macraes ED (estimated at < 0.05%) would be affected. On a national scale, the impact on invert
habitat is cmsidered Negligible.

Habitat suitability score of Low.

Does not qualify aan area with significant indigenowsgetation or significant habitats of indigenous
faunaunder one or all the NPSIB, POORPS/ PORP and WDP.

Very slight change from the existing baseline condition. Change barely distinguistpgistesximating to
iKS Wwy2 OKFy3aSQ aArilidza A2y T ! b 5population drahgeydizhey S 3 €
element/feature

Invertebratepopulationsand habitats
immediately adjacent tehe project
footprint may be subject taninor
edgeeffects,vibration, noise and
dust disturbance

Low

Very low
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Efforts to address potential adverse effects are considered necessary for all habitats and species that

I NB SELISOGSR (2 AyOdzNI Wa 2artBeNGolied Qar 2 Nand IGhIdEK Bar W[ S &
WRS, respectivelgs a result of the project (Tabdb) (RoperLindsayet al.,2018).

Thelmpact Management PlafiMP, Ahikn Consulting, 202b) is a document that has been prepared

to identify how OceanaGold will avoid, mitigate, remedy, offset, or compensate for adverse effects on
ecological (includingnvertebrate values resulting from the MP4 ProjeGenerally, this document
addreses

9 Efforts to avoid or minimise the potential for adverse ecological effects through optioneering
and concept design phases of the project and include refining the configuration of the project,
where possible, to avoid high ecological value areas.

1 Invertebratemitigation options such as salvage and relocation into suitable and secure habitat
outside of the project footprint, where long term site protection is guaranteed.

1 Opportunities for remediation such as the restorationintertebrate habitats on capped
waste rock stacks or reversion of pastural land to native vegetation on OceanaGold
landholdings to replenisimvertebratehabitat within the surrounding landscape.

1 Offsetting and compensation measures to address remaining (residual) adverse effects. Offset
or compensatory measures will involve land covenanting, revegetation, pest control (i.e.,
weeds and introduced predatory mammals), and potentially out of kine-{tiklike or trade
up) contributions.

Specifically with respect to th##a 2 RS NI 1S Q 2 NJ W oh Bh&WatiowdlyS @A ty SANF 60 9 BB
moth at Golden Bar, the IMP proposes to salvage the host plantagertakeresearchonthe habitat

of Orocrambussophistego inform habitatre-creaion or enhancenent opportunitiesin a protected

site. These activities will contribute to reducing the level of impactOrocrambus sophistes
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