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Executive Summary

A proposed sand mine at 713 Ruatapu Road (Lot 1 Deposited Plan 3854 in Certificate of Title WS8C/973),
requires the removal afiative forest fragmentset in pastureand the diversion of aumber of drainage
channels

Siteinvestigationsvere undertaker(in 2018 and in 2023 winter) to understand and describe the ecological
nature and condition of thaffectedfeatures The studies included consideration of natural inland wetlands,
remaining forest fragmentand waterways.

Nativebat, bird andlizardspecificsurveys were conducteitt the springsummer of 2023024. No bats 10
lizards were reported. With respect to the avian survey the \@hfethe site, some very high, were all
associated with thevetland and Mahinapua Creek and none with the pasture forest fragments.

Following habitat surveysf the 4.2 ha of forest fragmentscomprising7 fragments) and comparison studies of

the escarpment forest and southefepartment ofConservatiorReservewe have been able to assess the
ecological value and RMA significance of these fragments, describe their composition and condition, and form
an opinion as to the fauna supported.

No naturalinlandwetlandsare consideregresentwest of the escarpmentvithin the pasture To theeastof
the escarpmenta WCRC Land and water plan schedule 2 wetland was determined to be signiificant (
accordance wittschedule Jof the WCRLW)Pand ofWery higlf¥alue(and therefore schedule 1Adjoinedis a
schedule 1 wetland. Bottihe entire wetland feature) is @atural inland wetland as per the NREM (2020)
The wetlandn total is very representative ancbntairs high value fauna anis of considerable size and quality
and of very high valud'hese wetlands are not dirdginor indirectly (via hydrology) adversely affected by the
proposed activities.

There is onatrtificial channel that has naturalised and contains low numbers of indigenoyafida number
of highly modified drains on the propenyithout habitat potential.Salvagef fish isrecommended so that
these species are not harmed

The removal of £ ha of low value forest fragments which are largely canopy remnants without much in the
way of ground tieror middle tier, will have a less than minor adverse effect. There wifdomal management
requirements to ensure harm is minimised to indigenous bird nesting, and any indigenous gecko or bats
(should either bedund present in thaupcomingspringsummer surveys). Such protocol atandardpractice
with generallyaccepted methods.

There are no SNA affectedddo not consider the pasture fragments to be part of adjacent better bush areas on
DoCland or the eastern escarpment forest and wetlglegten though historically they were) becaukey are
sufficiently separateshow and different in conditionyalueand compositiorand do not andralues or
functionsto those larger SNA as to be included or incorporateebtoration(as a remedy to the forest loss)
approximately 4.7%a of broadleaf/podocarp forest {goposedalong the western boundary of the avoided
escarpment forestThis, under section 1.7 (Maintenance of IB) in the NPS IB (2@R8xuse the maintenance
of indigenous biological diversity on the propertye escarpment forest is critical as a buffer to the significant
eastern wetlandrom both the proposal anthe existing (and postnining) farming land use.h& proposed
revegetationwould create a wider forest with better resilience and remove the current stock access. Two
volunteeredindigenouswetlands not associated with an adverse effect to any wetlazeh proposedas part

of the 1.7 kmlong and30mwide restored forest edg€Ca.2.37ha)and these will improvéong termwater
quality discharged to theastwetland.

The application (following the ecological recommendations in this report) will result in a net ecological gain for
the property and better secure the valuatdedsignificant eastern features. It is important to note thathe
absence of this proposal, under the status qune poor-quality forest fragments will slowlgdisappearand the
escarpment forest and wetland will continue to be challenggdadijoining land uses
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With the effects management proposéd remedy)n this report and the ecological benefits propostte

result of the application will be a proposal consistent with planning and policy proviglmaintenance of
indigenous biological diversitgnd a net ecological gain.

One of thesafeguardss that the effectdo the forest fragment®ccureither periodically or in the first year

such that the remedial works/ restoraticare undertaken well before the mining activity closes énsl

expected that the full restored area will be in place and most or even all will have been establitbg@ars
before the mine activity is finished. This gives a certainty to success as monitoring will show well before the
consent (and mining) ismpleted such thaturther remedialactionscan beguaranteed where such is tied to
the conditions of consent.
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1 Introduction

1.1 Project Background

Westland Mineral Sands Aad commissioned Boffa Miskell Lladd then Bluegreen Ecologignited to carry out an
ecologicalalues andeffectsassessment to assist @onseninga sandmining projectat Mananui, West Coast, NZ

As part of that processve have undertaken a range of ecological surveys, desktop and historic data collection and
made values and significance assessments based on new statutory processes, includatipitaRdlicy

Satement for FreshwaterManagemeni(2020)(NPSFM)and National Policy Satement for IndigenousBiodiversity
(2023)(NPSIB), as well aghe West CoasRegional Policy Statement (2020).

The proposed mining site is locatékm southwest of Hokitika at the address of 713 Ruatapu Road, between the
inletof¢ N & K I N ék-KNBCledjldnd State Highway 6.

There is a high concentration of particular minesatsch are the target of the applicatidn the property and
especially stowards the south and eastern end of the propertyhepropertyis onsand dune rollingountry,
which is relatively clear of indigenous communitigishough there are remnantegetationfragments over laying
some of thedensermineraldeposits. There are areas beyond the pastued outside the proposed mining area
which are indigenous forest and natural inland wetlanddarge wetlandcomplexis recognised in the Regioridan
(Plan change 1schedule 1& 2 wetlands (HOKPO2@g n ¢ K I NJagd{ ak&lXBarletonls shown belowFigure
1). Schedule 1 wetlandgoloured redare those confirmed as significant, schedulg@oured bluepre those
suspected of being significant and require ground truthing

ST VC()/\ST HOKP020a - MahinGpua Creek and Lake Tarleton (Decisions)
L COUNCIL : e R .
/| owSchedse: | "™
B 1) At A = Schedule 2
A1) o

Lagand:
B -
Mining Area
" maSchedule 1 Wetland
3 Scheduie 2 Wetiand
DOC Land

eGreen.—. ..

Figurel. Schedule 1 and 2 wetlands and the property (outlined in yellow)

One of the objectives ohts assessmeris totest the schedule 2 wetland area associated with the propagginst
the ecological significance criteria in the WCRL%é®Rell as better define the wetland boundarias prescribed by
the NPSM methods for wetland delineatiomélineation protocol, MfE 2002

Blue Green Ecology | Mananui Garnet Mine | Ecological Assessment | 18 November 2024 1



The recognition of the wetlands and the buffering forest escarpnaargcologically significamtas made in an
earlier BML survey and report for a different client and the wetland was recognised as signifidantegional
significance criteriget outin the West Coast Land and Water Plan (schedule 3)

The forest on the site beyond the wetland and dune escarpment has been slowly redugizeand degradedn
gualitythroughthe yearsand is not part of the recognised scheduled wetlanidse Westland District does nats
yet, have a set of mappe8ignificant Natural Areas (SNAs), therefiwe forested areasn the propertyhave not
previouslybeen tested for significanc®Ve test the significance of those features in this report.

¢KS 2SadftllyR 5AA0GNROG / 2dzy OAf YI LA aK2g GKS €F1S Fa
the riveras far aghe coast. The DCmanaged érest around the lakés identified as awoutstanding natural

landscapen the same mapsThe property only has a Pounamu management area oveslagno SNA or any other
environmental layehas beeridentified.

Figure22 S&a i /21 &G 5A&GNAOGA YI LIISR ¢ anddropedtyindlicaie@ifyellod S aAdS | yR 3
The current land use at the site is grazing and there are no fences or other barriers to prevent livestock entering the
remnant forestfragments, the escarpment forest, or the lowem ¢ K I NBedgk WweNdbds.

The site is adjacent to Department of Conservation lands, and there is a considerable area of protected lands /
habitats between Ross, Hokatrika and the central dividgure3)
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iin'ramets)

Figure3. Protected Areas Netwofked) The site iapproximately out lineéh yellow.

An aerial photograptfrom 1951(below, Photo1), shows that athat time asubstantialpart of thesouthern half of
the property still retainedarge areas dbroadleaf/podocarp forest mthe dunelandswhile the northern portion
was relatively clear and used (initiglfgr dairying. It is thissouthernarea thatretainsthe majority of the remnants
today, although much reduced from 1951

As the Retroleshistoric aerial photographs from 1981 shdlelow, photo 2)the southeastern corner of the
property has had remnant treggesentacross the pasture and in four looskistersfrom larger areas in the south
to smaller areas in the north. The cut drain is evidantl there is no suggestion tife presence oany wetlands
Disturbance can be seen in the north towards the Creek in the lower natural wetlart®84 this pattern was
similar, while the 1988 aerial shows a considesaibicreased spacingetween the fragments and treeBy 2020 the
extent of indigenous trees has reducednsiderablyand pasture nowdominatesall but four much thinner stands of
trees.
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Photol. 1951 aerial (Tai Poutini resources).

Various google earth images between 2010 and 3@2®to2) show standing water in a number of the dune
hollows that were previously planted in hedgmvs, but these features have not been natural wetland dune hollows

since at least 1980 and likely nevgiven it would all haveeen tall forest like the southern DoC lar(ds. a hinau /
kamahi with varying amounts of kahikatea and todara
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1988 2020

Photo2. Series of aerial photographs of the site through time

1.2 Scope and Objectives of this report

This report wildescribe and evaluathe terrestrialand aquaticecological featuresncludingflora and fauna,
determineecologicalvalues and significance and work through the effects management hierasciyelates to the
mining proposalThe assessment considéntand natural wetlandsind waterwaysas per the NPS FM (2028hd
also reflects the NPS IB (2028auna surveys have been undertaken in November 2023, reptiles, bird), which
have informed this assessmerifhe effects managemeirection &f this repor) will consider thehierarchy as
outlined in the NPS FM (2020, 3.21@)¥ NPS IB (2028lausel.6) i.e¢ avoidwhere practicableminimisewhere
practicable, then remedy where practicabEndonly thenoffset more than minor residual effec(®llowed by
compensatiof (section 8.3 of this reportjt acknowledges the new offset prinaplof Appendix 3 (NPS IB (2023))
The above culminates in acological values and effects assessment report.

This assessment also considers #eSchedule 1 and 2 wetlanden the property) asthere is arequirement to
test the schedule 2 area under tiiegional policy criteriderom an ecological perspective, | have advised the
company in preliminary discussions on the proposal that mining the wetland should be avoided, and this was
accepted.

The focus of the ecological work, giverevious studies (Boffa Miskell 28), was to assist thelient to ensure the
mine developmentould meet the consenting pathways provided within the national policy documents including
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complyingwith the effectsmanagementierarchy and ultimately would result intrue ecological gasand net
benefitsboth on site, and localljthrough functional and connectivity and bufferingprovements

1.3 The Study Area

The Study area is South of Hokitika, within the W&stst region and Westlandistrict boundariesThe siteaddress
is 713 Ruatapu Road, Lot 1 Deposited Plan 3854 in Certificate of Title WS8¥®i83140.2hectares irsize The
project site is within the Hokitika Ecological District and the broader Whataroa Ecological Récforen, 1987)

Blue Green Ecology | Mananui Garnet Mine | Ecological Assessment | 18 November 2024 6



2 Methodology

2.1 Desktop Review

A desktop review was undertaken to gather information on the existing ecological values within and adjacent
to the property. The desktopeview included reviewing:

1 Recent aerial imagery, including Google Earth;
1 GIS (Geographic Information System) databases including:

- Topographical (Topo50) data (Land Information New Zealand);
- Threatened Environment Classification (Walker et al. 2015);
- Ecological region and ecological district GIS laffeys1 data.govt.nz)

1 Ecological databases including:

- DOC Herpetofauna databasscords;
- Bird records for the general area on the New Zealand Bird‘Atiag
- The NIWAadministered New Zealand Freshwater Fish database (NZFFD)

1 OnlineWestland District PlaMaps

Prior to the site visit, a vegetation map was prepared using high resolution aerial photogrBmkynap
formed the basis of the field investigations and descriptions of vegetation and habitat.

2.2 Site Investigations

In addition to site data gathering completed by BML in28idd existing published dat#he site was visited

from the 13" to 14" of June 2023 by two ecologists between the hours@B0am and 7.30pmThe site
investigation consisted of walking through the site collectjnglitativedataand quantitative dataat

representative locationéincluding wetlands)The collection of datancludedrepresentative vegetation RECCE
plots (Figured). It also included two 10m by 50m survey areas (transects) in the fragmented forest, to establish
the density and diameter at breast height (DBH) of canopy trees. The forests of both the southern adjacent
DoC managed lands and the wetland escarpmeithéoeast (and the further east wetland) were also assessed,
despite being outside the mining area and therefore dinéctly affected,but to provide a comparisoand to
understand what adjacent values might be affected indireclyotographs were taken of all plots and all

areas of interest, and the plots were GPS located. These photographs are provided ().

Avian dataincludedopportunistic encounter recordsindthen from 79" November a formal avian survey was
conductedin forest and theeasternwetland. The methods includedrbinute countsat 11 forest locations and
along transects in the Mahinapua Scenic Resangepoint counts (Dawanddaytime) in the easternwetland.

1 NZ Bird Atlas grid square: i accessed 18 November 2022.
2 This database holds records of freshwater fish distributions and occurrences based on previous surveys.
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Lizard surveywere carried out between 6 and 8 November 2023l&ermine presence aspecies within or
near the Project Site. The lizard survey used passive techniques consigtinmaf and nocturnal visual
encounter surveys (VES), manual searches and tracking tunnels

For bats a acoustic bat survey was undertaken using Song Meter Mini Bat (Wildlife Acoustics) full spectrum
recorders which passively record both letagied bat (at 40 kHz) and shesiled bat (at 28 kHz) echolocation
calls. The surveys were conducted over 24 tsigluring November 2023. 11 ABMs were deployed. Habitat
features preferred by longgiled bats for roosting, commuting, and foraging were targeted

In summary dring the vegetation surveys:

1 The plant communities within the site were classified using the classification system and naming
conventions developed by Atkins¢h985)

TtEtlyd aLSOASazT FyR GKSANI 2@0SNItf O2@SNJ 6dzaAy3a GKS
vegetation communities;

1 Recce plot§Hurst & Allen, 200Avere undertaken in representative vegetation communities

1 General notes were made on the condition of the plant communities and habitats present;

1 A roaming inventory was compiled of all bird species seen and heard, and incidental observations of
other terrestrial fauna were recordefllowed by formakvian surveys in spring.

9 Habitat suitability for terrestrial indigenous fauna (lizards and terrestrial invertebrates) was assessed,;
andformal survey carried out in spring.

1 An acoustic survey was carried out over 24 nightspringfor bats near and in the forest fragments

1 A handheld Garmin GlobRbsitioning System (GPS) was also used to mark locations of interest,
photographs were taken and field notes were recorded.

1 Threatened plantsThecurrent conservatiorstatus was assigned Midew Zealand plant conservation
network (de Lange et al., 2018; New Zealand Plant Conservation Network, 2019)

9 Terrestrial InvertebratesSurveys were not conducted for terrestrial invertebrasesl the modified
fragments affected are highly unlikely to support any invertebrate fauna that is specific to the
fragments and is not better represented in the adjacent unmodified (relatively)nD@gedand
escarpment areas.

Waterways

1 The three potentialvaterwayfeatures were walked to establish the presence of surface water, assess
riparian condition, define the presence of an active bed and the quality of the aquatic habitatuse
of historic aerialmagerywas alsivotal in determining the classification of the water wégsificial
or natural) At night these waterways were viewed by torch (spot lighting), to establish if fish, and if
so, what species were present.

Wetland

1 The farmed pasture area was walked and wetlands within identified (where present) using the rapid
wetland assessmer{Clarkson, 2013; Ministry for the Environment, 2Q2@). the presence of cover of
wetland obligate and wetland facultative species (as well as pasture species which are wetland
species, but not listed in the MfE pasture list).

The walked forests, wetlands and nocturnal streams also afforded observation of a number of fauna,
most especially birds and these were record€de location of the vegetation plogsd transectss
shown onFigured4.

EDNA

No samples were collected for[ENA analysien the site Theon-site features did not warrant a surveas
there was little water to sample and no area that could not be directly sampled. In tern$iaf K | NBB K | N5
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DNA sampling would have returned results for the wider catchment above thésiteot what was relevant
to the site itself the immediate receivinbabitat of any dischargeSomeEDNAsamples were collected in the
lower river to illustratewhat that might revel although that data has ndieen processed yet. Theis existing
EDNAdatafor the lake

P s -
Detiaeri L2
o oaa

-] 1omn —_
Boffa Miskell 0 Llelele] 3 §:W€"3‘°F‘°‘ anmo;nur:s
. 2 | Y£=2 Proposed Mining Azea ey
emramaTnral s . oenasymm e

Figure4. Survey vegetation plot and transect locations.
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2.3 Assessing Significance

Section ) of the RMA requires the ecological significance of a site to be determifieel NPSB also
requires District Councils to map SNAs within their disti¢estland District Council has not as yet identified
its SNA. Reflecting this, criteria to assess significance hasbet within thecurrent Regional Policy
Statement §eeAppendix 6f the RPH

The assessment criterian therecentNPS IB (2023)ust also be consideredThe NPS IB (2023) assesses
significance based on 4 overarching criteria (as beléwwpendix4 to this report reports the NPS IB criteria
and their assessment guidance and details.

In accordance with the NHAB, an area qualifies as a significant if it meets any one of the attributes of the
following four criteria:

(a) representativeness:

(b) diversity and pattern:

(c) rarity anddistinctiveness:
(d) ecological context.

2.4 Evaluation of the Ecologicdhlue anceffects

2.4.1 Assessing ecological value

W{AIYATFAOIYyOSQ | yR UYssmeadopaddailrtRbpeddndsayzs 4., 2018 & SLI NI G S
significance assessment under Secti¢c) 6f the RMA, does not provide the range of information necessary

for an effects assessment under Schedule 4 of the RiMA this reason, wandertake a values assessment
following the EIANZRoperLindsay et al., 2018)hich provides a scor®r ecological value rangirfgppm YowQ

to Wery higho

Habitats are testedising a range of sub criteria (Table 4, page 64, E(2028)) under: Representativeness,
Rarity / distinctiveness, Diversity & Pattern and Ecological Context.

Regarding speciemanyNew Zealand biota have been assessed by DOC against a standard set of criteria and
lists published for each taxonomic gro(pownsend et al., 200&nd regularly updatedThis provides a
consistent basis on which to assign ecological value for individual species.

Tablel: Assigning value to species for assessment purposes (from EIAB)Z (201

Determining factors

Nationally Threatened species, found in the ZOI Very High
either permanently or seasonally

\

Species listed as At Risk — Declining, found in the High
0, either permanently or seasonally

Species listed as any other category of At Risk, Moderate
found in the ZOI either permanently or seasonally

Locally (ED) uncommon or distinctive species Moderate
Nationally and locally common indigenous Low
species

Exotic species, including pests, species having Negligible

recreational value

Blue Green Ecology | Mananui Garnet Mine | Ecological Assessment | 18 November 2024 10



2.4.2 Assessing magnitude of impact

Once the value of the ecosystem components has been determined, the magnitude of the effect is assessed
(Table2). Magnitude of effect is a measure of the extent or scale of the impact, its duration, and the degree of
change that it will causgRoperLindsay et al., 2018)A typical scale of magnitude ranges fréty S3t A 3A 0 f SQ
Wery higl)  osavér& @i overall level of effect is then assesssihg the below matricesegarding both

the magnitude of the effect and the ecological value of the area or community affected.

Table2: Criteria for describing magnitude of effect (from EIANZ §201

Magnitude Description

Total loss of, or very major alteration to, key elements/features/ of the existing baseline conditions, such that the
post-development character, composition and/or attributes will be fundamentally changed and may be lost from the
site altogether; AND/OR

Loss of a very high proportion of the known population or range of the element/feature

Very high

Major loss or major alteration to key elements/features of the existing baseline conditions such that the post-devel-
High opment character, composition and/or attributes will be fundamentally changed; AND/OR
Loss of a high proportion of the known population or range of the element/feature

Loss or alteration to one or more key elements/features of the existing baseline conditions, such that the post-devel-
Moderate opment character, compasition and/or attributes will be partially changed; AND/CR
Loss of a moderate proportion of the known population or range of the element/feature

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 will be similar to pre-develop-
ment circumstances or patterns; AND/OR

Having a minor effect on the known population or range of the element/feature

Low

Very slight change from the existing baseline condition. Change barely distinguishable, approximating to the no
Negligible change’ situation; AND/OR
Having negligible effect on the known population or range of the element/feature

2.4.3 Assessing level of effect

The ecological value and the magnitude of effect are then used as inputsbié®, to determinethe effects

of the project onthe ecological elements of a sit&.his process was developed so as to enable consideration of
the effects management hierarchyhich sequentially considers avoidance of values, minimisation of effects,
the remedation of affected values, and then thaffsetting of any residual adverse effects which are more than
minor (or, lastly, compensation of those residual efféttequired. The following assessment leads to the

level of effect to be managed.

Table3: Criteria for describing level of effect (from EIARIS)

Ecc ogical Value p Very Moderate OW '|.—-_]i_: ble
Magnitude w

Very high Very high Very high High Moderate Low

High Very high Very high Moderate Low Very low
Moderate High High Moderate Low Very low
Low Moderate Low Low Very low Very low
Negligible Low Very Low Very low Very low Very low
Positive Net gain Net gain Net gain Met gain Net gain

EIANZ (208) guidelines note that the level of effect can then be used as a guide to the extent and nature of
ecological response required (including the need for biodiversity offsetfifigd.new NPS IB (2023) also
addresses thigentifying a hierarchy of effects management relatessignificantadverse effectgutside of

SNA and theneed to maintain IEnd for habitat of highly mobile faurfar other adverse effectsThe NPS IB

still requires, however, that the level of effect including residual effeataderstood. With respect to the
EIANZxample are
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1 W+ S NEandWi FAkepresent a high level of effect on ecological or conservation values and warrant
avoidance and/or extremely high intensity mitigation and remediation actions. Biodiversity offsetting
should be considered where these adverse effects cannot be avoided.

1 Wa 2 R S mepresehte a level of effect that requires careful assessment and analysis of the individual
case. Such an effect could be mitigated through avoidance, design, or extensive appropriate mitigation
actions.

1 W[ 2g/RS NE sHoddmnét normally be of concern, although normal design, construction and
operational care should be exercised to minimise adverse effects. If effects are assessed taking
mitigation into consideration, then it is essential that prescribed mitigatiaraisied out to ensure
Low or Veryow-leveleffects.

f W+SNE S@SAQ STFSOGa OFy ASYySNrffte 6S OftlaaSR Fa Wy:
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3 Results Desktop Review

3.1 EcologicaContext

The Site sits in the Whataroa Ecological Re(#R) in the Hokitika Ecological District (50.01)

TheWhataroaERcontains a large proportion of primary foreshichoften exists contiguously from the alps to
the ocean covering whole catchment systerfesg. the catchment of the Mikinui RiyefThese areas are
considered intact, highlfunctional,and resilient systemsequiring little outside managemerteyond control
of exotic pest mammalsThis contiguous indigenous cover from alps to ocean while common on the west
coast is rare nationallyWestland Tai Poutini National Park Managemgian 2001-2011 (2014)

3.2 Historical Vegetation

Vegetation prior to clearance and farmingf the site wasaback dunecomplex oftall forest comprised of:
rimu-rata/kamahthinauforest andkahikateaforest in the damper areasnd totara in the drie, coastal areas
An example of thiforest typeis found to the south of the site, within Laken K A y Depdainent of
Conservation Scenic Reser@ingers & Rogers, 201d)eathwick et al., 2004Mistorically theactive dunes
were spinifexPingaowith a variety of shrubs such as sand pimelea and sand coprosma nupvintp stable
dunes ofharakeke and mahoe winghared low coastal shryblending with increased shelter tnahoe with
totara with kamahi and then hinalack into what is present today in the DoC areas of hinau with kamahi and
rimu eventually with kahikatea toward the lake and creBkecdcoastal environmerthas shifted with 1000s of
yearsand the vegetation community today suggests that the influence of the coastm@pncedin thefirst
100m back from thénarakeke sand edge. The sequence is from active foredusgbdisinghind dune with
harakeke to stable hind dune in mahoe to old dune in tofeanahi. We illustrate the extent of the coastal
environmentrelated to vegetation pattern ifrigure5.

Line of coastal
influenced vegetation
community change

Mananui Bush
and Beach Walk: ™

Figure5. Google maps aerial dflananui bush which at the southern limit of the property
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3.3 History of Land Use & Modification

Following on from the gold rush and theativeforestry industry(18641900, Europearfarming started in the
area from 1867, with dairy farming prominent on the flism that time (Woodham(Havill)1981). It is likely
that much of the original vegetatiowasclearedin the years followind.864, being close to an area of
settlement(see 1951 aerial photograph above)

The dairy farming operation at the site ended in the 1980s and sirateithe the sitehas been grazedThe
remaining areas dragmentedprimaryforestin the southeasternareawere progressivelyemoved to
enhance farming operatioria the 1980s2000Q

3.4 LENZ Threat Classification

Under the LandnvironmentNew Zealand threat classificatighandcare Research Ltd, 201123 site isnot

Wt -Riskand not Wnder-ProtectedQOver 30% of this environment type remaiim indigenous vegetatioand

of that, more than20% is legally protectefile., Category 6 within the Threatened Environments Classification
reference)

3.5 Avifauna

Twentyfive bird species were recorded during the 5SMBCs conducted in the forest fragments (Figuite6),

including 14 indigenous species and 11 introduced species. One Threatened species was recorded,
ldzZaGNX fFaAly o0AGUSNY® ¢KS O0AGGSNY o6& KSINR Ay GKS
species recorded are Not Threaten&ixteen species were recorded during the 5MBCs conducted in the
anKAYLl Lz { OSy A O indi§ehdhs\sPesies ard yive intdaBuked Shecisa Appendis.

Figure 6. Avian survey transects and point count locations. Red = Scenic reserve trans, blue eastern wetland
point counts and Green, site forest fragment transects.
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During theeasternwetland point count surveys Australasian bittern and South Island fernbird were detected
(Figure7). Bitternwere heard at six point count locations and based on the direction and volume of thé calls

is likely that this represented two individuals, one that was repeatedly heard at the southern extent of the
survey transect in rushland, and one near the northern extent of the survey transect in an area of open water
bordered by flaxland

Over the point count survey duration, four incidental bittern observations (calls heard) were made while
walking between point count locations 1, 2, 3 and 4. All calls were heard to the south and are assumed to be
the same individual heard during the point counts.

Conservation
Area -
Mananui Bush

Lake Mahinapua
Scenic Reserve

Lake Mahinapua
Scenic Reserve

B rcigornal Btern Owsarvaton MANANUI BIRD SURVEY

Boffa Miskell o Bed ey Loon [ o )
Hone o——— Wetland Bird Survey Results :
) ™ Qe 27/, watans wrey Date: 30 November 2023 | Revisiom:¢ | T 19Ure 2
i e and Farmbird 2 progosed Mining Ares Plan prepared for WMS Group by Boffa Miskel Limited

wwew boffamiskell.co.nz Project Manager: Karin Sievwright@bofamiskel.co.nz | Dravin: W&t | Checked: KSi

Figure7. Wetland avian survey results.
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Eight species not recorded during the formal surveys were incidentally observed (seen and or heard). All
incidental observations were of indigenous species, including one ThreaspeeteWhite heronin the
easternwetland), two At Risk specidblack and little shagver theeasternwetland).

3.6 Herpetofauna

The likely presence of lizards was informed by the DOC publication, Conservation of lizards in West Coast
conservancyWhitaker & Lyall, 200Department of Conservation Herpetofauna Database (BioWetr) then
by specific survegAppendix7).

Of the four lizards potentially present, two of these, the West Coast green gecko and the speckled skink are
fAA0SR da We¢KNBIFIGSYSR obl GA2y L ffe ezl 0BNFhédthero Q | y R W!
two: common grass skinkd{igosoma nigriplantare polychromandforest gecko iloplodactylus

(Mokopirirakau) granulatusare more likely to be present, but the habitat is small, modified, and isolated in

pasture. The northern grass skink is at its southern range at this site, but is not a threatened species. The forest
gecko is an ARiskDeclining species (near its southern range).

Due to habitat preference, it is likely that forest gecko, West Coast green gecko and common skink could be
present in some of the forest habitats within the site. That said, the absence of ground vegetation and most
middle tier vegetation makes this prability remote in the isolated small forest fragments within the area to

be mined. Lizard presence is much more likely in the eastern intact forest (escarpment) outside the mining
area, rather than the kamabhi / kahikatea treelands in pasture. Speckieki slay be present in the forest
remnants, but the site does not contain preferred habitat for this species.

A specific survey was undertakendpring of 2023 summer of 202824 (Figure8). Those results are
appended to thigeport. No lizards were recorded in those survdyss always the case that results of survey
for arboreal lizards in tall forest will not be conclusive. The author could not rule out their presence, but if
present they must be in low abundance

MANANUI LIZARD SURVEY
Figure 2. Lizard Survey Effort
Date: 30 November 2023 | Revision: 0

i rapared for WM Grous by Bo% kel Limtes
Breiect Manager: mat tumerQbomsmiztet.corz | Drswe:Lia | Checked: HCo

Boffa stkellO

Figure 8. Lizard survey locations.
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3.7 Bats

There are no records of shetidiled bats in the areaThereislimited suitablehabitat for this species within the
study siteand the larger more likely roost trees (if bats are present in the wider landscape) are i©&e D
managedandsto the south (large oldinau and rimu), and in the lower escarpment (large old kahikatea).

Thenearest recorded longtail bat population is located approximai@im south of the study area near

Harihariand the second nearest population approximately 100km north, near ReéflorQ5 2 Yy St € = HAnnamO
Therefore while we cannot rule outhe presence of closer bat populatigrasxd even the use of the

fragmented forest patches on site lyng-tailed bas, it is unlikely

Abat survey was undertaken (24 nights over November 2023) as well as a roost tree assessment by a qualified
and experienced batcologist(Appendix8). The acoustic survey of which 23 nights were of suitable climatic
conditions produced no record of bat calls. The roost tree assessment concluded that the older trees and the
state contained moderate to high value roost trees if bats where present.

3.8 Terrestrial macranvertebrates of concern

There are no records éfowelliphantdands snails in the study argand nore are expected in the absence of
core habitat and good ground cov@t/alker 2003. Furthermore other large iconic at risk or threatened
invertebrate speciege.g.Geodorcus helmg¢Helms stag beetle) or the Forest ringlBo@onidia helmg)) are

also very unlikelybecause of the history of modificatiosich as theemoval ofthe ground tier and middle tier
structures and limited age and isolation of the remaining trefést example the host plants of the Forest

ringlet (which would be at its southern limit at the site (i.e. Gahnia and Chionochloa spp.) are very infrequent
on site and generally not in the pasture treelands. There remains an outsétee that Helms stag beetle

could be presentwhile night investigations have not seen this speditsdms Stadeetle is one of the few
invertebrates recognised and protected by téldlife Act (1953)

There will be a range of common invertebrate taxa present common to all forest featuckgling a range of
phasmids (Stick insects), orthoptera (weta), coleoptera (Beetle), spiders, wasps, ants, mothsjdsustedf|
true flies.
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4 Results Site InvestigationsHabitats

4.1 Vegetation

Theplant community descriptions covefour mainvegetation communitiegnot including pasture).e.:
fragmented forest in pasture, escarpmemt DoCmanagedrelatively unmodifiedforest, natural wetlands,
andexotic scrub and shrublandur map(Figure9) recognisedifteen variations of thee fourbasictypes
across the whole site

The condition ofeach ofthese communitiesliffered according taheir locationrelative to pasture angase of
access hyivestock. hdigenous systems along the boundary of the gitge in better condition than those
inward of the boundarywhich werelocatedeither within, or adjacent tothe pasture. While the canopy of
most fragments wam reasonablecondition, the lower tiers and in some especiallige ground tier was
depauperate.

The following table provides a brief description of each habAatange of site photographs are presented in
Appendix3. Areasare calculated for the assemblages described thiode habitats proposed to be cleared.
This table should be read with reference(Eogure9).

Table4: Description and Extent of Native Vegetation (Study Area

To be

Plant communities in pasture forest plots Area (ha) cleared

This community is found mainly around the propos
cut location in the middle of the site. Gorse is
dominant in the western half and gorse and 0.84
blackberry is dominant in the east, but this eastern
area has young karamu saplings.

1 Over the southern boundary is a small, ponded are None
which contains &arexsedgeland with small
emergent kahikatea an@oprosmaspeciesC.
propinqua C. tenuicauligtc). This wetland is an 0.26
artifice of some historic drainage management ang
supported by a pan. The edge hinkkamahi forest is
dying back, because of the inundation.

1 This eastern end of the DoC managed land is simil 53 - total None
to the western end, except that there is a greater | west side of
representation of kahikatea as emergent trees. the lake

1 Hinau/Kamahi/Rimu vegetation is found on the None

escarpment bank in drier areas running parallel to
wetland. The canopy is high and relatively closed,
with very large epiphyte laden hinau and kamabhi

dominating the canopy, with occasional emergent
rimu trees. The subcanopy is diverse, with 5.6
lemonwood, mahoe, quintinia and horopito scatters
throughout. The ground tier is variable in terms of
species richness depending on cattle access. Ther
a younger and older component of the escarpment
forest, with theyounger element northward.
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To be

Plant communities in pasture forest plots Area (ha)
cleared

1 The forested area of the DoC managed land on thg¢
southern boundary is a mature Hin&amahi forest
with occasional emergent rimu and kahikatea and
totara closer to the coast. The under canopy is
relatively thick with supple jack, several fern specie
and anumber of subcanopy broadleaf shrubs and
saplings. Kiekie is prevalent here, as are epiphyteg

1 There are also a range of native grassesk rice
grassCarex uncinatgDianellasp) in the ground
cover (as well as mosses).

125 total
west side of None
lake

1 Kahikatea treeland makes up most of the pasture
forest plots (but with slightly varying emphasis on
canopy dominance (kamahi or the presence of rim
with occasional standalone old Kamahi and Rimu
present amongst the canopy. Supple jack dominat
the sulzanopy and middle tier, with scatterings of
young pigeonwoodCoprosmafern species and
mapou (5% each). The ground tier is sparse.

0.3 All

1 This community is found above grazed pasture, wh
there is a scattered loose canopy dominated by olq
Kahikatea/ Kamabhi (50%), Kahikatea (25%) and some Hinau
Kamabhi treeland Miro.
in pasture Figure,  {  The ground cover is predominantly pasture (80%)
9#09, 10) This area has been damaged by grazing and no
seedlings of native vegetation were seen, nor in th
understory.

14 All

1 Two closed canopy (90%) small fragments doming
by Kamahi with some tree fuchsia and Kahikatea.
middle tier was largely absent except for single Mir
and Kamabhi trees. Ground cover was regenerating
with various species @@oprosmaferns, spleenworts
and dense hanging supplejack.

1 The understory had no pasture species present (vé 25 All
dark) although a thick organic layer was noted.

1 A small fragment is also present at the far west an
south end of the property. This is a small 0.2 ha
fragment of lose canopy kamahi / hinau over
broadleaf shrub and tree fern, grazed under and
modified.

1 This wetland is continuous with the lower contour
lines at the base of the escarpment (Section 15). It
intact with three general types; inundated lose
canopy Kahikatea and sedge close to the escarpm
open sedge and turf areas predominantly in thetho 15.1 None
and tangle ferrshrub wetlands southward.

1 This wetland community is contiguous with the
gSGtlryR FTNAY3IS 2F [1S
gSitlryRa f2y3a ¢ngKI NBg¢

1 Kahikatea forest (dense) is found predominantly in
wetter depressions below the escarpment bank in 0.21 None
northern most area of the wetland. The middle tier
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Old escarpment
kahikatea Figure
9# 16)

Plant communities in pasture forest plots

the young kahikatea is dense and diverse, specieg
such as supplejack and various coprosmas doming
Kahikatea seedlings dominate the ground cover, a
the wet conditions mean epiphytes such as mosse
and spleenworts grew prolifically.

Leaf litter is thick in these areas (100%).

Area (ha)

To be
cleared

This older stand is largely a dense canopy kahikatg
alone with little middle tier and very little ground tig|
with much of the ground containing standing shallg
water. A few ferns and occasional divaricate shrub,
on drier rises are present.

0.32

None
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1=-"Broadleaf-shrub-andweeds
2=+inundated-kahikatea

3=Gorse"

4=Hinau+/Kahikatea¥
5=-Hinau-/-Kamahi

| 6="Hinau/Kamahi-/Rimu{

\I 7=Hinau+/Kamahi/-Quintina/-Rimu{
| 8=Kahikateal
9=Kahikatea/Kamahif
10=Kahikatea/-Rimul
11=Kamahif
12-=Kamabhi-/Kahikatea
13=Kamabhi/-Broadleaff
14=-Shrub/Weed{
15=Wetland¥
16-=Kahikatea-wetlandf
17=vyoungKahikateawetlandf

Restoration-30m-+band9i

Figure9: Indigenous vegetation communities delineated within the study anebthe area proposed to form the habitat
planting (yellow hatched)The green dash line represents 100m from the delineated natural wetland edge.
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41.1 Plotdata.

Twelve20m by 20m vegetation plots were recorded on site, one in the southermiaagedorest, two in
the eastern escarpment forest, one on the wetland edwyee in the northern young kahikatea asixin the
various pasture fragments (s&gégured). The species recorded are listed by plot and vegetation type in
Appendixl and in Appendix 2 the stem densities of the fragments

When the indigenous subanopy plant species richneissonsideredthe areas affected by the current lands
use practices and to avoeaffectsof the presence of exotic specietle pasture fragments haveduced
species richnesdut are stillsimilar to theDoCmanagedorest (Figurel0). Despite having similar species
richness, the grazed fragments lack the biomass of indigenous vegetation in the lowéiltiststed below).

Subcanopy Indigenous Species Richness

kahikatea wetland

young kahikatea forest

escarpment wetland edge

kamabhi / kahiklatea treeland in pasture

Kamabhi forest in pasture

kahikatea/rimu in pasture

kahikatea treeland in pasture

DoC old hinau/kamahi

old escarpment Hinau/kamabhi

o
€]

10 15 20 25 30

FigurelO. Species richness of roanopy indigenous taxa in plot data.

The separation, or differenda indigenous plant covaelomes in the form of ground and middle tier biomass,
represental here as vegetation cover estimat@sgurell). The cover oindigenous species each tier was
recorded in each ploffThosefragmentsin pasture clearly (and as expected) have reduced ground cover and
middle tier cover. All forests had a similar canopy cover with similar species representeduch more than
the grazed under fragments
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Indigenous Plant Cover (%) in Tiers

DoC old hinau/kamahi ]
old escarpment hinau / kamahi s
kahikatea wetland | R NN

young kahikatea forest | R EEEEEEEEEE

escarpment wetland edge I
kamahi / kahiklatea treeland in pasture s
Kamahi forest in pasture | N EEINNSEBE
kahikatea/rimu in pasture || N DD
0 50 100 150 200 250 300

H canopy cover m Middle tier cover ground cover epiphyte cover

Figurell. Tier vegetation covesstimates by habitat types.

All the forest areas on the property and adjacent Do&hagedand have the same basic canopy species
(kamabhi, hinau, kahikatea, rimu) and those caiespre generally mature to maturingthe fragments in
pasture arehowever,without very mature treessuch ashosefound in the lower escarpment arwh the DoC
reserve | assume this relates to selective fellingerfWmature trees are important as habitat for particularly
bats, but also cavity nesting birds such as kaka and kakahiki fundamental diffeences in the forests relate
to the level ofhistoric clearance and so size / complexity, timgoing stock grazingnd the biomass (or
ground cover) in each foresis well ashe abundance of epiphyte§he pasture forests have greatly reduced
ground cover and middle tieepresentationand reduced amounts of epiphyte (such as kiekie and filmy ferns)
and thisdecreasesheir ecologicafunction, integrity, their representativeness and sustainabilityd so their
ecological valueThe escarpment forest légher valuan thatthere is lesdivestock accesgout not none)

while the DoCmanagedf 2 NXy@duhdiér is unaffectedby gramgand has the greatest ground cover and
epiphyte cover (biomasgligurell).

As a comparison the Waipoua foreBbfthland) has an average of 52 species per stand (10 trees, 13 shrubs,
10 herbs, 17 lianes and epiphytes) which is considered relatively species rictBiorNg, 1995)Two surveys

to the south in the DoC managed area (SwimmersBaad Bellbird walkJane & Donaghy 2006)) recorded

97 and82 native speciesand around 760 of those in the lower tiersCompared to thisthe features

assessed here range from comparatfyeung kahikatepto poor (old kahikateavetland and fragments in
pasturg ¢ between 10 and 15 native taxa

In the Waikatofenced 45 yearold recoveing fragments of kahikatea forest typically had a species richness of
around 25 (gaining 10 after fencingdmale et al., 2005)

4.1.2 Threatened, At Risk or locally uncommuants.

Two threatened; nationally vulnerable speci€3ownsend et al., 2008)ere found within the vegetation
communities on site. These were Climbing Ritat(osideros fulgerjsand AkateaNletrosideros perfora),
both of which were found within the pastudots, inthe escarpmenaind in the Do@anagedorest.
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When myrtle rust arrived in New Zealand, species in the Myrtaceae were givigherstatus ofthreat out of
an abundance of cautionSince then, myrtle rust has been detected on five of the rata videsarmineaM.
fulgens M. perforata, M. colens@ndM. diffusa However, there have been no records of infectiovbf
perforatain the fieldand itis showingesistance to artificial infection attemptsrhereasM. fulgensdoes show
susceptibility (Manaaki Whentja

Fossil fernKigurel?) is a somewhat unusual afaturally uncommogspeciegde Lange 200%ecordedin
the lower escarpment on a large kamahith plentiful climbing rata and leather leaf feriThis area would be
unaffected by mining and this species was not detected within the mining area

Figurel2 Tmesipteris sigmatifolia. A naturally uncommon mature forest species

4.2 Avifauna

The field investigation foundn relation to the terrestrial vegetation being affectguteferred or marginal
habitat for17 bird species.Ofthose possiblea total of12 specieswvere seen or heard on siteThese are listed
in Table5.

4 On site refers to the property in total, not just the mine area.
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Table5: Native bird observations withithe proposed mine area, or immediatelgjacentand their threat statugRobertson

et al., 2021)

Common Name

Latin Name

Threat statusT

Habitat present Seen or heard

within study area on site

Fernbird South Is. ssp Bowdleria punctata ssp Declining K K(***)
Australasian bittern Botaurus poiciloptilus Ni::gg;"y K KOFFF
. . Not K
Bellbird ssp Anthornis melanura melanura K
threatened
. Not K
Brown Creeper Mohouanovaeseelandiae
threatened
. Not K K
Grey Warbler Gerygone igata threatened
New Zealand Tomtit (South Islan| Petroica macrocephala Not K K(**)
ssp) macrocephala threatened
. . Not K K
Paradise Shelduck Tadorna variegata
threatened
. . Not K K
Weka ssp Gallirallus australis ssp threatened
New Zealand Kingfisher Todiramphus sanctus vagans Not K
9 P 9 threatened
. . . Not K K
New Zealand Pigeon Hemiphaga novaeseelandiae threatened
Shining Cuckoo Chrysococcyx I. lucidus Not K
9 y yx 1. threatened
New Zealand Fantail (South Islar Rhipidura fuliginosa fuliginosa Not K K
ssp) threatened
. Not K
Pukeko Porphyrio m. melanotus threatened
Welcome Swallow Hirundo n. neoxena Not K
threatened
Tui Prosthemadera n. novaeseeland Not K Korv
threatened
. . . . Not K K
Australasian Harrier Circus approximans threatened
. . . Not K
Silvereye Zosterops lateralis lateralis threatened
. . . Not K
Spurwinged Plover Vanellus miles novaehollandiae
threatened

(*) seen on the Doforest adjacent (**) in escarpment forest, (***) only in the eastern wetland.

Birds not seen osite, but which may be present include the following:

White heron and shagpecies Notree roosts were seen within the site for species such as white heron, or the
4 shag species and there is no feeding habitat within the site for these speloe®ver,a white heron Kotuku
¢ Ardea alba LinnaeusNationally criticdl was seen standing in the pastute thewest of the pasture

fragments during the day

Migrant species Themigrant species (Australasian Pied Stilt, South Island Pied Oystercatcher, Banded
dotterel) may utilisehe paddocks when floodedbut the site does not contain core or seasonal habitat for
them. The onlyforest migrant species that may breed withingkite is shining cucko@Chrysococcyx lucidus

Shining cuckoo and greyarbler- Interms of shinning cuckoo (not threatened) their habitat is better described
as forest and scrub kere their host liveg, That host beingyrey warbler While Grey warbler are on site they
are not numerous in the pasture fragments but are likely to be abundant just south in the near 200 ha of DoC

YEYyF3ISR YIGdz2NE F2NBai

YR | ONER
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Wetland speciesin the wetland we recorde&outh Islandern bird, western weka and have a photographic
record from another consultant on site of an Australasian bittern (on the escarpment edge). It is likely, given
the size of the wetlandiver-lake complex that there are banded rail and marsh crake withénlarger wetland
areawhich is outside the mining area

NZ Pipit While the majority of the site is farm pastuasd not rank or long grasslands it is remotely feasible
the NZ Pipit@ y I (i dzNJ £ f @anciggh€d2Id higRlyndobile faunamay be presentirf the pastural lands

Overall we consider that bird¢hat reside inor usethe affected portion of the site ardominated bycommon

native species includingi, bellbird, fantail, grey warbler, kereru, kingfishsilyer eye (and exotics) arldose

species which utilise open country (Australasian harrier, spur winged plover, paradise shelduck, and NZ Pipit).
Ly GSN¥xa 27F (KS KA 3K GiNdaerddehd@riskriassioatibris)atheovétisrgl an ¢ A 0 K
escarpment forest are the significant habitat. Weorded orhave reliable records in these habgatf: South
Islandfernbird (n the wetland, and Australasian bittern and consider it likely that banded rail and marsh crake

will alsobe present All of these species are specified highly mobile fauna (NPS IB schedule 2) and so their
habitatis of greater than typical value.

4.3 Freshwater

4.3.1 Waterways

There are thregossible waterway# be considered based otine proposedmine location, according taerial
imageryand the 250 topographic maplhere are two (southern) systertfsat discharge north and then east
and thenorthern systemwhichdrains north and then eagA-C Figurel3).

Figurel3. Water courses assessed.
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All three systemare cutdrainagesystems andbased on théhistorical aerial photograph evidence, the

topographyof the land, the catchment sizes, pih of groundwaterand substrate (sand)they are noatural a

evenmodified natural waterwaysThehistoric aerial photodelow (Figurel4, Figurel5, Figurel6) show the

development of the drainsometimeafter 1950.The 1981 aerial is particulailySt t Ay3 gKSNBoe& OKI y)
not at all evident until the aerial of 19881 1988 there is a clear sign of a new straight lined drainage channel.

Figurel4d/ K yy St a! ¢ y2 Of SI NandtRedNingl is PeFulaahdisBaight.A & LINBa Sy i
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Figurel5. Water channel B, the northern feature
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The northern systerd B¢ Figurel3) loosely begins in one of the northern kahikatea pasture fragments and
discharges along the soutiorth running old inter dune hollow. It is largely a muddy unformed channel
without a clear bed and banks armbtter resembles wet mud, ratheéhan a flowing stream of watgPhoto3).
At some point in the past a channel was dug directing flow towards the eastern weRantbd).

Photo3. Looking south from the northern portion of the property adjacent tddhest escarpment (left).

Towards the old quarry/mined northern argabed and bank forms which we understand is a machine dug
system to assist in drainage when the area was quarrigds shallow (<5m) and &D cm wide flowhas
scattered emergent macrophyigrowth (starwort in the mairchanne) anda bed ofmud and small cobbte

but insufficient water and cover to sustamative fishor contain a macroinvertebrate community
representative of a healthstream.

Photo4. The createdirain with excavated channel and banks.
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TheWesternsystemo A£ appears arainage channel dug into a dune holloithis system also runs in a south

to north direction (photdb). There is happarentspring at the upper southern end, watsits without a visible

flow, at this upper end without draining.he channeisjoined by one ephemeral /intermittent true right

tributary from between the bush fragment®foto5). The channel is around lwide and is 200mm deepand

the substrateis mostly comprised o$oft muds. The channel / drain is regularly maintained aisdspected to

be mostly dryduring summer Thereis no instream cover(i.e.,wood, leaf litter or debriy it is a channel of

muds and shallow water. There is no aquatic habitat of any sustained quality of permeance. The drain is
AYGSNBSOGSR 08 GKS aOdzi¢ I Rdz3 RNIAYy RNI}IAYAYy3d GKS

Upper (southern) end

Middle section A close up of the habitat quality
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Short fin eel The cut a dug drainage channel

Photo56 { SNA S& 2F LIK2G23INI LIK& AffdzAGNIGAYy3d GKS sSaGSNY RNIAyYy

The cut drain is deeply swiith little to no riparian vegetation on the true rightankand primarily gorse and
blackberry on the true lefbank,with karamu, kiokio and grasses.

We fished this system and the cut (800fnight spot lightingand foundoeda K2 NI FAYy SSf & ¢KA A
NEBE&ARSY OS¢ Al 61 & 2 LIJ2 Nlddyyfimedotiek aDallinthe sydetnNI Ay 3 | & § K S NX

The last system & /is&a Bmall channel east which passes up through the southern bush fragments arising off
the cut(Photo6). Ths systenhad greaterflow at surveyandis likelyintermittent (although we consider the
upper-middle 50m(that which contains the large poatayhold water for much of the yeyrwith a clealy
definedbank and bedThebedis dominated bysands and muds. In the bush sectigihe bed is covered in

dense leaf litter and woody debris and while the water depttais300-400mm the open water is taken up

with this litter. There are aeast threeshorttributaries that enter thechannelon thetrue right side all of

which appear intermittentat best.Above (pstream) of the stable poolhere is a continuation of the dune

hollow into the southerrforestfragment but no wateon the surfaceand sono aquatic habitat above the

pool.

Uppermiddle forested pool Banded kokopin the lower forestfragment
stream
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One of the side tributaries Upper (southern) dry channel

Photoéd ¢ KS y I {dzNI f &GNBFY o6a/é 2y FTAIdNBE yoX FyR aARS (N6 dzi|
The upper pool is an area of aroune wide and 20m long. The depth is over 300mm and much of that

depth is soft sediments and rotting organic matter and a surface of leaf litter and small woody debris. There

were a humber of suspectgaot seen clearlybanded kokopu in this pool. This is the upper limit of stable

aquatichabitat, but its condition was considered, though typical, to be relatively poor quality due to the

anaerobic nature of the bed and organics, and limited likely connection to the kygéem as the channel

water clearly dries frequentlyVhile this channel has become naturalised and has some habitat value it, from

the evidence available, is a constructed (artificial) water courastly Photo7) there is a small inundation to

the south of the property in line with the central drain.

Photo7® Ly dzy R GSR agStflyRé o6LRaarote RdzS G2 GKS FFENY GN»Ol10
This featurg/Ca. 0.11hais unusuallysituatedalong the length of the southern boundary and could be a result
of the creation ofa bund(Rekker & Etheridge 202@hich may have, many years agaused the damming.
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This feature has since (or always had) a sediment(parched on a thin organic soil layenaking a perched
water body(Rekker & Etheridge 2023Jhis water body has resulted in the dieback of the drier broadleaf
species (evidence of decaying hinau) and praeddéiahikateaas well aswamp coprosmaCarex species,
Asteliaspecieskiekie, cabbage tree and wetland fern species. The hydrologist and geclmggsdershat it is
isolated from the ground water on the property and there is no sign of a dineal flow in the feature itself
(Rekker & Etheridge 2023, section 6.28)e area classifies as a natural inland wetland under the NPS FM
(2023) definitions.

4.3.2 Fid

The night spottingvas conducted 013/06/2023and coveredust over 1km of waterwayncluding the

western central drairfdrain A, Figurel3), the cut, thewesternforest stream(C,Figurel3) and the northern

drain (B, ). Table6 records the species observedo fish were seen in the northern drain. One short fin eel was
seen in the western central drain.

Table6. Fish species recorded during night spotting survey

Survey area Fish species Length(mm) | Count
Central drain at start of water Shortfin 300 1
Above cut confluence in forest stream Banded Kokopu 70, 120 2
Above culvert in a small pool Banded Kokopu 80, 60 2
Above culvert in channel Shortfin 350 1
Above culvert before pool Longfin 300 1
Upper reach of aquatic extent (pool) Banded Kokopu 100 1
Total fish| 8

433 ¢ngKFNBR@KIKMS | Lldad wetlands S 1 0

The Creek and associated wetlands afieen the 340 ha lake whicksfeed from a 3131 ha catchment and
drains north to the Hokitika River near the coaite ecological quality of the lake via®3®measured as high
(67.5%)Native condition 59.1%, invasive impact 21% (LAWA 2088} while there is an element of invasive
macrophyte the lake bed remains relatively native and representative.

The wetlandsiorth of the lake are extensive and varied and adsl2 LIS NI & Of | a(3okrEon&R | & aa gl
Gerbeaux 2004) There are, on the properst least Swetland community types; oioi-tangle fern restiad,

harakeke flaxland, swamp coprosrdiavaricate wetland shrublandCarexisolepissedgelands, kahikatea

rushlands, shallow water wetlands (with emergent macrophybegh exotic and indigenousyerging with wet

shrublands and escapement kahikatea forest caused by hydrological gradients and sulbstnagesc

Ecotones are plentiful and vegetation sequences evident and in good quality. The diversity of identifiable

wetland classes Bvidentand thepatterns are distincandthe blend distinctive. The wetland feature is large.

¢CKSNBE Aa Fd tSrad 2yS wri wial] RSOfAYAYydIQ 06ANR &aLISOAS
(Australasian bittern) resident. There will likely be a number of wetland plant@geci 6 KA OK | N8 |4 f S|
wAialQo ¢KS 6Sif I yR K hgbuffers eat egcarpmért Brasihnd éqfhe Y R K a & 01
al KA Y n LidirthensBing@Bwillkbeveal other species of importance.

5 Lake Submerged Plant Indicators - a method of characterising the ecological condition of lakes based on the composition of
native and invasive plants growing in them. A higher LakeSPI| percentage result is associated with better ecological health.
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Suren & Lambert i2008and 2010 undertook some wetland macroinvertebrate survéysren & Lambert

2008,2010) in the wetlands of thet 1 g K I NECéeskl thdbi KS YI Ay OKFyy St YSIYyRSNRAY.
wetlandé. They show thatas with mosiNZwetlands there is a simple relatively low taxa richness community

of species well adapted teariable depth and highrganicloading and variable DO conditions. The 11 common

taxa includeChirorominag CycloipoideaDaphniidae, Hydra, Lyrapa, MicroveliaNematoda,Oligohaeta,

Paroxyethira hendersonRotamoprygus antipodarum, Procordulia smitfiinese are all highly tolerant (MCI

<4)taxa, well adapted to low oxygen level sand high nutrient organic levels and variable Waise studies

also found that thet wharewhare wetland had water with relatively low pg.5) andraisednutrients (7.4

Hg/1 NHs-N; 55 pg/l NG-N; 2.1 pg/1 DRP etc).

The NIWA freshwater data base hoBfsrecordsspanningl981 to2019for the lake and the creek and some
smaller tributariesThemost substantive fish record is fronDepartment ofConservation effort in 2019 in the
lake. Both pest fish and natives apgesent,and the taxa richnessf indigenous species only moderate (7).
The speciesecordedand their frequency in the records is showTable7 below,

Taxa Frequency of occurrence in record
Gold fish Carassius auratus 16
Perch Perca fluviatilis 16
Inanga Galaxias maculatus 14

Cat fish Ameiurus nebulosus 8
giant kokopu (Galaxias argenteus 6
Short fin eel Anguilla australis 6
banded kokopu (Galaxias fasciatus 4
4
3

Long fin eel Anguilla dieffenbachii
common bully (Gobiomorphus cotidianus

Table 7.Fish species frequency in NIWA FFDB records

6 NZ J marine and freshwater research 2010. Temporarl variation of invertebrate communities in perennial wetlands. Volume 44:
issue 4.
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5 Determination ofSignificane

5.1 Terrestrial

The indigenous vegetation and habitatsrmdigenous fauna (avifauna, bats, herpetofauna) within the proposed
works boundary are assessed against the significaritaxia in Appendix 1 of the recently adopted Regional
Policy statemen{Table8). The RPS criteria are not inconsistevith the currentNPS IB criterieeleased on 4
August 2023For this assessment we assume that native bats are not present forénst fragments given

their age and conditiorandwe also assume that the threatened and at risk herpetofaunaratgpresent in

the pastureforest fragments due again to their conditioRecent survey results support these assumptions.
The RPS significance critesi@ as follows:

Representativeness
a) Indigenous vegetation or habitat of indigenous fauna that is representative, typical or
characteristic of the indigenous biological diversity of the relevant ecological district. This can include degraded
examples where they are some of the best remaining examples of their type, or represent all that remains of
indigenous biological diversitg some areas.
b) Indigenous vegetation or habitat of indigenous fauna that is a relatively large example of its type within the
relevant ecological district.

2. Rarity/Distinctiveness
a) Indigenous vegetation or habitat of indigenous fauna that has been reduced to less than 20% of its former
extent in the region, or relevant land environment, ecological districireshwater environment.
b) Indigenous vegetation or habitat of indigenous fauna that supports an indigenous species that is threatened, at
risk, or uncommon, nationally or within the relevant ecological district.
c) The site contains indigenous vegetation or an indigenous species at its distribution limit within the West Coast
region or nationally.
d) Indigenous vegetation or an association of indigenous species that is distinctive, of restricted occurrence,
occurs within an originally rare ecosystem, or has developed as a result of an unusual environmental factor or
combinations of factors.

3. Diversity and Pattern
a) Indigenous vegetation or habitat of indigenous fauna that contains a high diversity of
indigenous ecosystem or habitat types, indigenous taxa, or has changes in species composition reflecting the
existence of diverse biological and physical features or ecological gradients.

4. Ecological Context
a) Vegetation or habitat of indigenous fauna that provides or contributes to an important
ecological linkage or network, or provides an important buffering function.
b) Indigenous vegetation or habitat of indigenous fauna that provides important habitat (including refuges from
predation, or key habitat for feeding, breeding, or resting) for indigenous species, either seasonally or
permanently.

In order to testsignificancewe focus on thén-pasturefeatures, those that are proposed to be lost and give
only abrief assessment to the escarpment forest areas, which are clearly of better structure and quality and
alsonot adversely affectedVith respect to the eastern wetland we test this for significance to determine if it
is significantis much of it is currently schedule 2 not 1 in Begional LandndWater Plan We do noffurther

test the wetland on the southern DoC managed land or the widesst in the reserve, determining that it is
significant simply based on its very apparent representativeness and intactness.

For the purposes of thizsssessmentbecause the features are so similag havegrouped feature type 8
Kahikatea treeland and tyge11,12, 13kamahi mixed treeland analsoO f dza i Sndd0I(stxdller i

fragments of kahikatea/ kamahi mixg9)able4). We consider that this is the appropriate scale to undertaken
our assessment. In this regard, we record that two small areas of supply jack were identified in the southern
fragments, but these two areas do not represent separate features in their own bightorm part of the

wider features as assessed below.
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Table8. Section 6C (WCRC RPS criteria), analysis of significance.

WC RPS Criteria

In pasture

Escarpment

Representativeness

Kahikatea treelanéh
pasture (#8)

Kamahi mixed treelanith
pasture (#11,12,13)

Kahikatea/kamahi
treeland in pasture (#9,
10)

hinau/kamahi mix#5, 6)

young kahikated#17)

a) Indigenous vegetation
or habitat of indigenous
fauna that has been
reduced to less than 20%
of its former extent in the
region, or relevant land
environment, ecological
district, or freshwater
environment.

LENZ > 30% remaining
and > 20% protected
least at risk land
environment.

The forest type is one of
the more common types
remaining in the ED and

LENZ > 30% remaining
and > 20% protected
least at risk land
environment.

Asfor the kahikatea
treeland, not
underrepresentedn the

LENZ > 30% remaining
and > 20% protected
least at risk land
environment.

Asfor the kahikatea
treeland, not
underrepresentedn the

LENZ > 30% remaining
and > 20% protected
least at risk land
environment.

Not anunderrepresented
type.

LENZ > 30% remaining
and > 20% protected
least at risk land
environment.

Not anunderrepresented
type.

i ) ) ) Meets- No Meets- No
on thislandform Its ED and its structure and | ED and its structure is als
structure however, is not | also missing ground tier | missing ground tier and
entirely representative, | and middle tier elements.| middle tier elements.
m|SS|r?g key elements in Meets- No Meets- No
the middle and ground
tier.
Meets-No
b) Indigenous vegetation
Less than 1 hano 2 ha-no 2 ha- No 6 ha-No 1-2 ha- No

or habitat of indigenous

fauna that is a relatively

large example of its type
within the relevant

ecological district.

Blue Green Ecology | Mananui Garnet Mine | Ecological Assessment | 18 November 2024

36




Rarity/Distinctiveness

a) Indigenous vegetation
or habitat of indigenous
fauna that has been
reduced to less than 20%
of itsformer extent in the
region, or relevant land
environment, ecological
district, or freshwater
environment.

No

No

No

No

No

b) Indigenous vegetation
or habitat of indigenous
fauna that supports an
indigenous species that is
threatened, at risk, or
uncommon, nationally or
within the relevant
ecological district.

2 climbing rata, both only
so classified because of
the threat of myrtle rust,
which has not as yet bee
recorded to damage
natural populations.
Abundant in all forests of
the ED

Meets-no

2 climbing rata, both only
so classified because of
the threat of myrtle rust,
which has not as yet bee
recorded to damage
natural populations.
Abundant in all forests of
the ED

Meets-no

2 climbing rata, both only
so classified because of
the threat ofmyrtle rust,
which has not as yet beel
recorded to damage
natural populations.
Abundant in all forests of
the ED

Meets-no

2 climbing rata, both only
so classified because of
the threat of myrtle rust,
which has not as yet beel
recorded to damage
natural populations.
Abundant in all forests of
the ED Reasonable
potential for West Coast
Green Gecko (nationally
vulnerable) and speckled
skinkandforest gecko (At
Risk).

Tmesipteris naturally
uncommon.

Meets- Yes

2 climbing rata, both only
so classified because of
the threat of myrtle rust,
which has not as yet beel
recorded to damage
natural populations.
Abundant in all forests of
the ED.

Likely forms part of home
range for fern bird and
bittern.

Reasonable potential for
West Coast Green Geckc
(nationally vulnerable)
and speckled skindnd
forest gecko (At Risk).

Meets- Yes
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¢) The site contains
indigenous vegetation or
an indigenous species at
its distribution limit

within the West Coast
region or nationally.

No

No

No

No

No

Diversity and Pattern

a) Indigenous vegetation
or habitat of indigenous
fauna that contains a higk
diversity of indigenous
ecosystem or habitat
types, indigenous taxa, ol
has changes in species
composition reflecting
the existence of diverse
biological and physical
features or ecological
gradients.

It has a low species
diversity and has very
limited sequences,
ecotones or gradients, it
is rather uniform and
being only small
fragments has little
potential to hold diverse
fauna.

Meets- No

A typical canopy richnessg
but a low middle and
ground tier richness
means an over all low
diversity, and limited
ecotones, gradients or
variation in habitat.

Meets- No

As with the former, all the
in pasture forest
fragments have a low
diversity (even taken
together) and are missing
structural components
and have been isolated
and simplified over the
years.

Meets- No

Typical, not high.

Meets- No

Typical but not high and
while there are two
ecotones, one up slope
into a regenerating shrub
hinau forest the other
down slope into the
wetland proper the
sequence and diversity is
typical in the ED and
locally

Meets- No

Ecological Context

a) Vegetation or habitat
of indigenous fauna that
provides or contributes to
an importantecological
linkage or network, or
provides an important
buffering function.

No, the fragments do not
buffer any valued
adjacent habitat and are
fragments in pasture and
there is plentiful forest
south, and east which

No, the fragments do not
buffer any valued
adjacent habitat and are
fragments in pasture and
there is plentiful forest
south, and east which

As for the other
fragments, other than the
riparian forest (mostly on
the true right) of the only
small and low value
stream habitat. However,
we do not consider the

The escarpment forest
provides an important
buffer to a very valuable
and quality wetlands
surrounding the true left
YI NBAY 27F 0
River. It is also part of the

The escarpment forest
provides an important
buffer to a very valuable
and quality wetlands
surrounding the true left
YINBAY 27F (I
River. It is also part of the
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facilitate networking of
species.

Meets- No

facilitate networking of
species.

Meets- No

benefits functionally it
offers the stream to be
sufficient to qualify as an
important buffering
function or aid in linkagesg
to any special or
important habitat

Meets- No

wetland faunal network
facilitating refuge in high
river flows and passage
through a drier margin.

Meets- Yes

wetland faunal network
facilitating refuge in high
river flows and passage
through a drier margin.

Meets- Yes

b) Indigenous vegetation
or habitat of indigenous
fauna that provides
important habitat
(including refuges from
predation, or key habitat
for feeding, breeding, or
resting) for indigenous
species, either seasonally

Given the expansive of
dry and wet forest south
and east which has
greater diversity and
abundance of all of the
features and species in
the fragments, these
small fragments have no
important habitat or

Given the expansive of
dry and wet forest south
and east which has
greater diversity and
abundance of all of the
features and species in
the fragments, these
small fragments have no
important habitat or

Given the expansive of
dry and wet forest south
and east which has
greater diversity and
abundance of all of the
features and species in
the fragments, these
small fragments have no
important habitat or

Part of the larger wetland
complex of the

al KAy nLidz €1
this forest area, while
thin, may form part of the
seasonal flooding refugia
for wetland species.

Part of the larger wetland
complex of the

a | KA ylakeldaH river,
this forest area, while
thin, may form part of the
seasonal flooding refugia
for wetland species. This
is probably true of the
older kahikatea forest

or permanently refuge function, indeed | refuge function, indeed | refuge function, indeed | Meets-Yes also.
all are edge and predator| all are edge and predator| all are edge and predator|
affected small, affected small, affected small,
depauperate fragments. | depauperate fragments. | depauperate fragments. Meets- Yes
Meets- No Meets- No Meets- No
Significant ? NO NO NO YES YES

The NPS IB (2023) set of criteria have the sawegarchingtems, however representativeness istreotest of system rarity as in the WC RPS. In thelBIPS

representativeness is about the typicalness of the assemldpgeiesandits integrity. It asks if the feature has ecological integrity that is typical of the character of the ED. In

the above table the first three sets of featureshe forestfragmentswithin pasture do not, they are depauperate, overly modifisdigle cohor{same aged)emnants

Blue Green Ecology | Mananui Garnet Mine | Ecological Assessment | 18 November 2024

39




whereas the typicatharacter of this forest types in the ED is of full structural components of higher species richness inaaititeeksriety of age classes/sizes
Furthermore the typical suite of fauna is not present in these fragments.

The diversity and patterariterion in the NP$Bis sufficiently similato that provided above for our conclusion to stard is the rarity criterion.

The context criteriorset out in the NPEB considers shape and size, which the Bift8riasetdoesnot (aside from if it is a large example under rarity/ distinctiveeas of

the forestfragmentsin pasture however, are small, thin, edge affectetbn-sustainable features and they do not contribumeportantly to protecting indigenous biological

diversity in the wider landscape.

We test the NPS IB criteriaTrable9 below.

Table9. NPS IB (2023) Appendisifynificance Criteria.

NPS IEriteria

In pasture

Escarpment

Representativeness

Kahikatea treeland in
pasture (#8)

Kamahi mixed treeland in
pasture (#11,12,13)

Kahikatea/kamabhi
treeland in pasture (#9,
10)

hinau/kamahi mix (#5,
6)

young kahikatea
(#17)

ecological district

a) Indigenous vegetation that
has ecological integrity that ig
typical of the character of the

The ED has large
quantities of intact and
almost pristine forest of
this nature- there is a
loose collection of canopy|
trees and substantive gap
in the expected tiers and
species, especially the
ground cover and forest

The ED has large
quantities of intact and
almost pristine forest of
this nature- there is a
canopy of trees but
substantive gaps in the
expected tiers and specie
in guilds (including the
epiphytes), especially the

The ED has large
quantities of intact and
almost pristine forest of
this nature- there is a
canopy of trees but
substantive gaps in the
expected tiers and specie
in guilds (including the
epiphytes), especially the

This more intact forest
has areas ofjood
middle and ground tier
and the integrity is
similar to that of the
DoC land south and sg
of the protected
forests of the ED.

This to is anore
intact forestwith a
good middle and
ground tier and the
integrity is similar to
other examples of
kahikatea forest in
the ED.

Meets- YES
edges. ground cover and forest | ground cover and forest
Meets- YES
Meets - NO edges. edges.
Meets - NO Meets - NO
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b) Habitat that supports a
typical suite of indigenous
faunathat is characteristic of
the habitat type in the ED ang
retains at least moderate
range of species expected fo
the habitat type in the ED

Highly unlikely typical, in
the absence of
invertebrate studies. But
the observations illustrate
that the bird life is
reduced from that of the
escarpment forest.

Highly unlikely typical, in
the absence of
invertebrate studies. But
the observations illustrate
that the bird life is
reduced from that of the
escarpment forest.

Highly unlikely typical, in
the absence of
invertebrate studies. But
the observations illustrate
that the bird life is
reduced from that of the
escarpment forest.

The edge and pastural
effects may diminish
the fauna (invertebrate
and bird) but the
escarpment forest is
likely to be typical of
all edge forests in the
ED. The fauna

The forest areas,
although well
connected north and
south, is narrow and
small. The fauna will
be reduced from the
more central forests
in conservation land

Meets- NO Meets -NO Meets- NO . ) )
however, will be of which there is an
reduced from the morg abundance and that
central forests in abundance is the
conservationland of | & G & LIA OF f € ¢
which thee is an Meets- NO.
abundance and that
abundance is the
GGeLmAOltéod
Meets- NO.

Diversity and Pattern

a) At least anoderate NO NO NO YES YES

diversity of indigenous

species, vegetation, habitats

of indigenous fauna or

communities in the context of

the ED

b) presence of indigenous NO NO NO In combination with In combination with

ecotones, complete or partial
gradients or sequences

the wetlands as a
whole yes, but alone
no.

the wetlands as a
whole yes, but alone
no.
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Meets- NO

Meets- NO

Rarity/Distinctiveness

a) provides habitat for an
indigenous species that is
listed as Threatened or At Ri
(declining) in the New Zealan
Threat Classification System
list.

2 climbing rata, both only
so classified because of
the threat of myrtle rust,
which has not as yet been
recorded to damage
natural populations.
Abundant in all forests of
the ED.

2 climbing rata, both only
so classified because of
the threat of myrtle rust,
which has not as yet been
recorded to damage
natural populations.
Abundant in all forests of
the ED.

2 climbing rata, both only
so classified because of
the threat of myrtle rust,
which has not as yet been
recorded to damage
natural populations.
Abundant in all forests of
the ED.

2 climbing rata, both
only so classified
because of the threat
of myrtle rust, which
has not as yet been
recorded to damage
natural populations.
Abundant in all forests
of the ED.

2 climbing rata, both
only so classified
because of the threat
of myrtle rust, which
has not as yet been
recorded to damage
natural populations.
Abundant in all
forests of the ED.

Meets-no (rejected in the | Meets-no Meets-no
same way the IB suggests Reasonable potential | Likely forms part of
kanuka alone should not for West Coast Green | home range for fern
cause a significance Gecko (nationally bird and bittern.
acceptanceoutcome) vulnekrlat()jle)kgr:l | Reasonable potential
:pec € sk |nAn Risk for West Coast Greel
orest gecko (At Risk). Gecko (nationally
Meets- Yes vulnerable) and
speckled skinknd
forest gecko (At
Risk).
Meets- Yes
b) an indigenous vegetation | NO NO NO Tmesipteris NO
type or an indigenous specie sigmatifolia- naturally
that is uncommon within the uncommon.
region or ecological district. Meets- Yes
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¢) an indigenous species or
plant community at or near itg
naturaldistributional limit.

NO

NO

NO

NO

NO

d) Indigenous vegetation that
has been reduced to less tha
20 per cent of its prdauman
extent in the ecological
district, region, or land
environment.

NO

NO

NO

NO

NO

e) indigenous vegetation or
habitat ofindigenous fauna
occurring on naturally
uncommon ecosystems.

NO- the farmland is no
f 2y 3SNJ aRdzy §
otherwise)

NO

NO

NO

NO

f) the type locality of an
indigenous species.

NO

NO

NO

NO

NO

g) the presence of a
distinctive assemblage or
community of indigenous
species.

NO

NO

NO

NO

NO

h) the presence of a special
ecological or scientific
feature.

NO

NO

NO

NO

NO

Ecological Context

Blue Green Ecology | Mananui Garnet Mine | Ecological Assessment | 18 November 2024

43




a) at least moderate size and
a compact shape, in the
context of the relevant
ecologicaMistrict.

NO- small and very thin

NO- small and thin

NO- small and thin

NO- small and thin

NO- small and thin

b) welltbuffered relative to
remaining habitats in the
relevant ecological district.

NO-a treelandin pasture
thin and long and without
edge vegetation.

Meets- No

NO-a treeland in pasture
thin and long and without
edge vegetation.

Meets- No

NO-a treeland in pasture
thin and long and without
edge vegetation.

Meets- No

The western edge is
poorly buffered, but
the eastern edge is
well buffered by the
wetland east and to
the south and north
are continuances of
forest offering
buffering.

Meets- Yes

The western edge is
poorly buffered, but
the eastern edge is
well buffered by the
wetland east and to
the south and north
are continuances of
forest offering
buffering.

Meets- Yes

¢) provides an important full
or partial buffer to, or link
between, one or more
important habitats of
indigenous fauna or
significant natural area.

No, the fragments do not
buffer any valued adjacen
habitat and are fragments
in pasture and there is
plentiful forest south, and
east which facilitate
networking of species.

Meets- No

No, the fragments do not
buffer any valued adjacen
habitat and are fragments
in pasture and there is
plentiful forest south, and
east which facilitate
networking of species.

Meets- No

As for the other
fragments, other than the
riparian forest (mostly on
the true right) of the only
small and low value
stream habitat. However,
we do not consider the
benefits functionally it
offers the stream to be
sufficient to qualify as an
important bufering
function or aid in linkages

The escarpment forest
provides an important
buffer to a very
valuable and quality
wetlands surrounding
the true left margin of
0KS al KAyn
It is also part of the
wetland faunal
network facilitating
refuge in high river
flows and passage
through adrier margin.

The escarpment
forest provides an
important buffer to a
very valuable and
quality wetlands
surrounding the true
left margin of the
al KAYn Lz
also part of the
wetland faunal
network facilitating
refuge in high river
flows and passage
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to any special or Meets- Yes through a drier
important habitat. margin.
Meets- No Meets- Yes
d) important for the natural | NO NO NO Important to the Important to the
functioning of an ecosystem significant wetlands, | significant wetlands,
relative to remaining habitats but not relative to the | but not relative to
in the ecological district. rest of the ED the rest of the ED
Meets- NO Meets¢ NO
Significant ? NO NO NO YES YES
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Wedo not test the gorse and regenerating shrub/weed (#3, and 14) assemblages for signifasdhese are
predominantly weecedges withfew indigenous speciditle to no current ecological function or values.

5.2 Wetland

There are no natural inland wetlands on the pastural area of the progestgstward of the escarpment

forest. In particular we do not consider any wet areas containing rush/buttercup within the pastural area
constitute a natural inland wetland, and we do not consider that any area of the forest fragments constitutes a
forest swamp.

A natural inland wetland is defined @ésLISNX | y Sy it @ 2NJ AYGidSN¥YAGiGSydte 6Si

YIENBAYya GKIFG adzZll2 NG 0 yFddzNF £ SO02aeadasSy 2F LI IFyda

not:
(a) in the coastal marine area; or

(b) a deliberately constructed wetland, other than a wetland constructed to offset impacts on, or to
restore, an existing or former natural inland wetland; or

(c) a wetland that has developed in or around a deliberately constructed water body, since the
construction of the water body; or

(d) a geothermal wetland; or
(e) a wetland that:
(i) is within an area gfasture used for grazing; and

(i) has vegetation cover comprising more than 50% exotic pasture species (as identified in the
National List of Exotic Pasture Species using the Pasture Exclusion Assessment Methodology
(see clause 1.8)); unless

(i) the wetland is a location of a habitat of a threatened species identified under clause 3.8
of this National Policy Statement, in which case the exclusion in (e) does not apply

The recognition in the field of such a feature is by way of the MfE (2020) delineation protocol and inclusive of
pasturespeciedists (Clakson et al 2@1) and pasture exclusion methodologylérkson et al 2032

We have assessed rush and/or creeping buttercup in hollows across areas of the pasture on the property.
There are small areas in the pasture that will meet the wet adapted species dominance criteria of the MfE
(2020) delineation protocol, but these smateas are in a fully pastoralised landscape used and managed (now
and into the future) for all manner of stock farming and this has been the case for at least 50 years.

The restriction on farms for protection of natural inland wetland in paddocks is an area of at least 500 m2 and
none of these very small technical wetlands meet anything like that minimum area. These small patches in an
otherwise pasture community are sply opportunistic colonisers (rushes in the main) not assemblages that
represent a natural indigenous wetland community.

The pasture exclusion assessment method (incorporated by reference (Clarkson, Denyer and Bartlem 2022)

t221a 4 avyrftf aoSiftlyR LI GO0OKSabh Ay | LI &dd2NB | NBI X

that Councils form an opinion as to if #eareas should be included. Tasman District operates as follows: if
hydrologically connected patches less than 10 m2 occur within an area with overall more than 50% of the area
being wetland, the overall area is mapped as wetland. Conversely, the arealis not mapped azatural

wetland if patches are less than 10 m2 anebrall,sum toless than 50 per cent of thgasture area This is the

OF &S KSNB | yh&uraieS G0tk S/ REY FIfAEO1GA y 3 FSIF GdzNBa Ay GKS L
natural inland wetlands but, as a whole, damp areas of pasture.
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These rush (or creeping buttercup) areas were not present several years ago and through a change in farm
management following the first mineral sand mining exploration, have been allowed to form (a reduction in
pasture management). If this process waswa#d to continue (i.e. reduced farm management or removal of
stock) new forest (through shrubland) would form, not wetland. That forest would be the same mixture as
south on the DoC reserve, i.e. a kamhimau forest with areas of kahikatea and totara dagiang on the

subtle topographic relief. That forest can be seen in the 1951 aerial (Photo 1). It is not wetland or swamp
forest.

On this property kahikatea swamp forest is present in the lower lying eastern wetlands where kahikatea
becomes the dominant cover on wet ground. Kahikatea is a FAC species, equally as likely to be in dry as wet
conditions (Clarkson et al 2021) and is tHere equally as likely to be on a ridge, hill side or a swamp. It is not
indicative of swamp. The Kahikatea observed in the fragments of forest in the pasture belong to the hinau
kamahi forest type common on these hind (historic) dunes and areas on tkee edge (in pasture) are

sufficiently wet at times to have allowed the Isolepis to colonise. The Isolepis is a common coloniser of forest
seepages as well as lake and pond margins, alone it does not constitute a representative wetland assemblage,
nor with kahikatea make a swamp forest. As such these areas do not constitute a swamp forest. The dominant
tree canopy is kamattiinau.

A swamp is defined (Jonhson & Gerbeaux 2010) as: a wetland that receives a relatively rich supply of nutrients
and often also sediment via surface runoff and groundwater from adjacent land. Swamps usually have a
combination of mineral and peat substratésads of standing water or surface channels are often present,

with gentle permanent or periodic internal flow, and the water table is usually permanently above the ground
surface, or periodically above much of it. Vegetation cover is often sedge, eash flax, tall herb, or scrub

types, often intermingled, and also forest.

The soil in this farm is not peat but are sands with high mineral corfset~igure 3 in the Application

Assessment of Environmental Eff@ctas identified inthe hydric soiteport, the soils on site fall into four
generalised profiles and in the main these are not hydric soils. The ground water is below and often well below
(>0.5m) the surface and is not in any location, other than the drains, always above or at the 8@8hace

(Etheridge et al) 202R)There is little to no internal flow as thererie standing water. The forest fragment

areas do not meet the requirements of a swamp.

In the round the areas of pasture are pasture, and areas of forest are fragments of forest, there are small areas
of ambiguous wet pasture but no natural inland wetlands of any ecological consequences that should be
recognised by the NPS FM (2020) delif@aprocess are present.

Much of the wetlandhat ison the property isdentified as Shedule 2n the RLWR, possibly significant,
primarily because no one has been to survey and test the difsarest is schedule 1 and both are together
east of the escarpment forest.

This survey has afforded that ground truthialility. Without formally traversing the criteria In Appendix4 ¢
the wider wetland below the escarpment forest (in the east) and adjoining Wittharewhare (feature # 15,
Figure9, approximately 18 has very clearly a significant wetland.

In terms of representativeness, integrity, diversity, context and distinctiveridsas iat least 5 community
typesc oioi-tangle fern restiad, harakeke flaxland, swamp coproslivaricate wetland shrubland, Carex
Isolepis sedgelands, kahikatazshlands, shallow water wetlands (with emergent macropkytaerging with

wet shrublands and escapement kahikatea forest caused by hydrological gradients and substrate.changes
Ecotonesare plentiful andvegetation sequencesvident and in good qualityThe divery of identifiable

wetland classes is high, the patterns are distinct and uncomntanblend distinctiveThe wetland feature is
large.There is at least on#t Riskdeclinindbird speciegSouth Island fernbirddnd one'MationallycriticalQ
specieqAustralasian bitternjesident. There wilikelybe a number of wetland plant species which atdeast
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Wt Riskd The wetland has a higihtegrity andhas strong buffers west (escarpment forest) and egbie
¢ n g KI NI ek It ivdBts most of the significance criteria and it should be considered a schequle 1
significant wetland.

5.3 Water ways

The West Coadland andwWater Plan does not have a set sfgnificance criteria forivers /streams.This,
however, is not of issue here as none of the waterways discovered on site are natural waterways. We have
concluded they are all artificial (dug new and not replacement) systems even while one has naturalised.
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6 Ecological Value

An assessment of valuerhile similar in some respects to significarssessmenis a separate and subtly
different assessmentlthough it uses similar parameters. Assessment of ecological value guides our
consideration othe site sensitivity to chang@ts resilience)the importance of ecologicaddverseeffects, and
the need for, and quantum péffects management

Following the EIANZ guidelines (2018) we use four criteria (representativeness, rarity/distinctiveness, diversity
and pattern, and ecological context) but unlike the determination of significance, we provide an ecological
value score ofegligibl@@4bwQ%hoderateQHighCor Wery higltagainst each of these criteria.

This assessment is carried out for all ecological components that have the potential to be impacted through the
proposed mining project (whether they have been assessed as significaat).

Note that theeasternwetlandandriverine system anthe vegetativeescarpmentuffer is to be left in place

(the project hydrologists, made aware of the need to ensure there is no draining of any natural wetland, have
confirmed that there will be no induced drainage due to the mining andatégand will remain unimpacted).
Therefore, these areas are not included further in this assessment as any impacts on this system are to be
avoided within the project desigrsurveys nevertheless have been undertaietine habitats

We remind the reader that in terms of natural wetland and forest swamp, ther@mafeatures andcho values
associated with thestypes of systemsn the current farm (that upper terrace betwedhe Road and the
Forrest escarpment in the west).

6.1 Terrestrial Communities

6.1.1 Exotic pasture

1 This vegetation is not representative, rare, distinctaed contains ngparticulardiversity or pattern
of features or taxa

1 It provides some habitat fomecommon nativespecies of open country (harrier, spur wing plover,
wekaetc), however, these species agéher widespreadandcommonand / or have plenty of similar
habitatnearby It alsocouldbe utilisedfrom time to timeby migrant or vagrant birdsuch as pied stilt
and kotuky but is not core habitat and part of a much wider network of modified pastoral landscape.

1 Itis often disturbed by farming practices of maéng, mowing, tilling and cattle grazing

1 We conclude that it hasegligibleecological value

6.1.2 Kahikatea treelanth pasture (#80.3na)

1 The vegetation is highly modified and fragmented ititeee small clusterand a singleow of trees. It
is not representative, or rare vegetation. It has Ispecies richness ardiversity andacks any type of
valuablepattern. It is unlikely to provide important habitat for significant species of indigenous fauna
but will be used by common birds such as fante#lx eyeand grey warblerlt is all edgeffected and
susceptible to winds and humidity changesed incursion and is currently grazed by cattle.

1 Gven the local context it will not be core or important seasonal habitagfgrimportant indigenous
speciesit does not provide a buffer function or a linkage corridor function and is not an important
seed source.
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6.1.3

We conclude that it hakow ecological value

Kamahimixtreeland in pasture (#11, 12, 132.4hg

The treelandand scrub has:

1

= = =4 =4

Snall and thin pockets.

Exoticspecies including blackberand gorse, especially on the margins.

Cattle browsetithroughout

The exotic presencand reduced ground cover and middle tier reduce tepresentativeness.

There are also no threatened, rare or locally uncommon plant species within this community. We
therefore score this community low for rarity and distinctiveness

Low in diversityof taxa and community and physical gradierdsaaresult, this community scores low
in diversity and pattern within the site.

Most of this community is riparian or forest edge vegetation; therefthrere is somdunctions of
shade and detritus to waterwaymut little linkage or other functional uses.léw to moderatevalue of
ecological context.

Overall, we conclude that the kamatnée fern scrub in pasture is tfw ecologicalvalue.

6.1.4

Kahikatea/kamabhi treeland in pasture (#9,d0.4h3g.

This forest fragment typancludesone of the larger fragment&a. 1ha)and greater species richness thidre
other fragmentshowevereven then

1

il

the middle tier and ground tier is depauperate and the aragsall edge effected50m wide) While
the canopy (comprised of yourngnopy kahikatea and occasional rismd kamabhi) is sound and
closed there is little sign of recruitmentr an understoreyThe absence of typical ground and middle
tier vegetation andngoingexposure andivestock access has greatly reduced the vegetation and
faunal resources and refugito the point where seasonal resources are still foragediat the
fragments importance in the wider landscape is minimal.

We consider that this fragment type has low representativeness in 2 of the tree forest tiers and has
limited species richness, low diversity, an absence of distinctive features and a relatively uniform
canopy of youngish common trees without any particaantextual important.

We assesthe two fragment types as dbw ecologicalvalue.

6.1.5

f

1

Escarpment (Hinau/kamahi and young kahikatea forest)

This forest is representativand has three typical tiers of vegetation species (including epiphytés)
part of the home range of at leashe threatenedand?2 y &t RiKDbird species, and ondaturally
uncommor{plant species, it has important buffering functions to the wetland ga,a mosaic of
hydrological responses and includes a kahikatea wetland forest and a number of emergent aged
kahikateajt hasthe expectedrange ofdiversity and pattern.

Overall, we conclude that th forest hasigh ecological value
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6.1.6 Wetland

The wetland easbf the escarpmentfor all of the factors and features describe in the significance
assessment and the ecological description ey high value

1 le. representativeness is very high in that the assemblages all are indigenous and represent
assemblages befitting the various hydrology and proedieast threecommunity types
which are intact in all structural elements.

1 The diversity of plants and animals is hilgingely because of their intactness and it is habitat
of a number of rarethreatenedand at risk fauna.

1 Wetland ecosystems in low landaywhereincluding the west coast are rare ecosystems and
the condition and size of the features present argstandingand form a very important part
of a sequence frortake toriver to escarpmenin a very wide sequence of systems|aigely
surrounded by indigenousrests.

1 Itis a highly valued mahinga kai resourdgédti Waewae 20)&oth in water, on the water
and in theadjacentand downstreamwetlands.

6.2 Fauna

6.2.1

Avifauna

Other species

1

6.2.2

6.2.3

The common, widespread amdnservatiorsecure species within the ecological distriat: fantail,
silvereye, grey warbler, western wekzll bird,kereru, tui,pukeko,tom tit, ruru, andwelcome

swalloware considered to have a low relative ecological value with respect to an effects assessment
(not their own intrinsic value)That is, an activity at a site which adversely affects several individuals is
unlikely to impact the local populations of these species.

South Island fernbirdnd bittern(recorded in the westermvetland), are likely resident.

Those At Risknaturally uncommorspecies $outh Islandernbird, bittern) (as per EIANZ (20)8)ye

Higke @1 f dzS @

¢CKS yrdAaz2yltte G§KNBI GBryMgR aaPSGaSS o606 AGGSNYO I NB

Bats

Although not recordedh the area historicallgr in recent surveythe longtail bat hadimited
potential to utilise the sitdor feeding and roosting. This species is listedatonally critical and sif
presentare ofdVery highe valueand they would raise the value of the habitat they were found in

Herpetofauna

Of the four lizard species potentially present, two argaifticularecologicahote, the West Coast
green gecko and speckled ski@iven the condition of the forest floor in the fragmented forest
patchesit is most likely an arboreal gecko could be presamd speckled skink habitat preferences
are for coastal areagurveys for these taxaas undertaken ispringsummer20232024 with no
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indications of taxa presentWe based on the survey results and habitat condifiassume that they
are not presentor if so in such low abundance as to be undetectable

1 If presentWest Coast Green Gecko has a threat status of nationally vulndrapl®& Vérghigké
value.

| If presentAt Risk species (speckled skimkd ¥ 2 NB & i 3 §ligf 2 @) K Hz8S @

6.3 Summary oEcological Values

Tablel0 summariseshe assessment of ecological value above, as based on the EIANY rf#8hodology.

The presence of some fauna which is as yet unproven does not automatically make a lowhetduitaé one

of high ecological value. For exampaekotuku standing in the paddock periodically does not confer a very high
ecological value to the pasture. However, the presence of a reasonable population of west coast green gecko in
one of the fragments would increagel & O deMNaRg wpwaidp.

Tablel10: Summary of all habitat potentially will be impacted through proposed works.

Ecosystem Component Habitat Value Fauna values
Terrestrial Habitat
Pasture Negligible High transitory
Kahikatea treeland in pasture (#8) If geckopopulation
Low .
present High
Kamahi mixed treeland in pasture Low If geckopopulation

(#11,12,13) present- High
If geckopopulation

Kahikatea/kamahi treeland in pasture
Low

(#9, 10) present- High
Hinau/kamahi mix (#5, 6, 17) Hiah High- avian, gecko
(escarpment) 9

Wetland

Eastern wetland complex Very High Very High

Forestdrainagechannel

Low (accepting long fin e

Perennial pooand channel Low . )
is transitory)
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7 Assessment dEffects

The assessment follows the EIANZ (2018) guidance and considers the effects management hierarchy out

lined in the NPS FM (2020) and NPS IB (20R28), avoidance, minimisation, remednd then where
residual effects are more thaminor, they are offset Wenote that there are no SN#on the propertyand
so elements of the NPS #Bd RP$elated to SNAare not in effectRegardless of the significance of the
vegetation to be affected we have considered its value generally and in light of NPS IB clalseititie

YIAYGSYlIyOS 2F AyRAISY2da

7.1 Avoidance and minimisation

oA2f 23AOlparad@®.OS NB A § &

The project, in order to attain the subsurface minerals on the propeetyuires clearance of thimrest

fragmentsin pastureand removal of drains

There are minerals under the embankment forest too and likely under the wetlands bali¢iné in
discussion with the ecologiand hydrologisthas agreed to avoid both of those featur@sd thereby

protect their ecological values

Avoidance of thdorest fragments withirpasture was alsexplored;however, the geological studies show
(Figurel?) that the densest, thickest resource lies under the sesdistern corner of the pasture area and
the forest fragments including the embankmeRtom an ecological perspective if the mining was to limit
itself to the western edge of the fragmented pasture and avoid all adverse ecological gffeatshis

would not result in theproposed benefiteffered, andto be gained from the project.

LEGEND

[ Mamgerss  +  Dwetings [ PP

B3 maneses Posstie Waternays  w—1SHO

[ cess hoaa Saha wetlanas
Fences. [ voc wand

FarmTracks

LOCATION

— WCWT_wlbiagy MANANUL SOUTH ISLAND,

Figurel?. Heat map of thehickness of the resources sort to be mined.
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Wetland hydrology

There are no direct effects to the scheduled wetlandany natural inland wetlandThe eastern wetland

will be at least 30ndistancefrom the mine pits closest point, which will be of limited ext€lngth of open

pit) at that eastern edge and of an equivalent altitude (RL) and so there should be no gradient for loss from
the wetland and an interceding substrate. The hydrologRekker & Etheridg2023 state that

GAny depletion of flows i ¢ 1 ¢ K I NJBrgek WilNdS &mporary, short term, well below widely accepted
effects thresholds for ecological stream health and cause no adverse effects. The proposed activity is
expected to generally augment flows in the creek for the duration of mining, althouglcadleof any
augmentation willbe smél®¢ | y R GKI

OA precautious assessment of changes in groundwater seepage from the eastern edge of the mine site to the
[¢ N ¢ K| NFPGrdek rigdian wetland also shows a net increase in seepage during mining. Both increases
and decreases are projected to occur over time and fall within the range of the natural variability. Any
reduction in seepage, which would be intermittent and iniersed with increased seepage, would comprise

a negligible component of the wetland water budget and be of no consequence to the weattiotbgyé

Ecologically we consider thiand the modelled 0.2mm change potentitd)say that there wilbe no

GRNI Ayl 3S¢ 2F (GKS gSifttryR adzOK GKIFd GKS 4+ GSNJ 6dzR3S
we consider is sufficient to be certain the wetland plant life and so wetland habitat will not be affected in

any way(avoided)

This is also the case for the small natural wetland on the DoC managed land south with a perched wetland
separate from ground water and a 10m interceding soils buffer it too will not be drained by a temporary pit
near (10m) to the northern edge.

For completeness, we reiterate that there are no natural inland wetlands within the pastural land being
affected that require planning consideration. In particular, our assessment is that the wet pasture areas are
wet pasture not natural inland wetlands.

Discharges

We assume that surface sediment dischargieany surface flows were to leave the mine site / plamtd
dust dischargesff the propertyare managed appropriately ardhve best practice management regimes
and therefore consider these of no indirect impact to the forest edges or further distant eastern wetland.

Effects management

In terms of area of habitat affected the applicant has agreed to a setback to minimise their activities on the
southernboundary(10m) With respect to the eastern edge ounderstanding is that while they are not

Of SENAY3 lyeé 2F (GKS SEA&adGAYy3 SIFAGSNY Saldl NLYSyiaqQ ¢
can. Our recommendation to avoid effects to the forest edg® ensure they disturb earth only outside

of the drip line(the fullest canopy extentf any indigenous shrub or tree species and that the slope into

the pit on the bush side does not result in the baring of roots or the instability of the slope that may result

in exposure of roots.

This igrequired toensure there is reduced chance of ndimect effects to adjacent values (there is
hydrological separatiomo root disturbance etc). laddition, salvage of species and resouréesn the
forest fragments prior to clearan@gain reduces the possible harm.

During nesting, there remains the potential for nest, egg and parent loss from canopy tree felling /
clearance. Given the quality of thejrasture fragments it is unlikely nesting is abundant, but some nesting
of common forest native species may occurniiaimise the potential adverse effect of destroying the
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nests and birds nesting, either canopy tree removal should be undertaken outside the common breeding
season (Julrebruary inclusive), or else if withtime season, a préree felling nest survey be completed,
so as to avoid felling those trees with nesting native bird species.

For bats, there is a Dgftotocol for minimising the risk of felling bat roosts (BRP DoC 2021) which will be
followed.

For arboreal lizards (gecko) we recommend aglearance check and salvage set of procedures to
manage the clearance in a way thmabtects geckand allows then to be safely transferréal to self
evacuat@ to the escarpment forest (or DoC estate). If successful then effeaiecko are avoidedhese
protocol are standard and have been practiced at scale on a number of roading projects around the
country including Transmission Gully and Mount Messeagdrnumerous Council have guidelines (e.g.
Auckland Untary Plan SCM: Lizards).

7.2 IndigenousHabitatLoss

Underthe proposed miningcenarios KA OK A& | 2y 3 &6 2 NBighrel8) all ofdie O g1 G A 2y
Map areas 1, 3, 8, 9, 10, 11, 12, and;1Be in-pasture forest fragments and gorsgould all be removed

(cleared). That clearance is unlikely to occur until the mine promei&s at the eastern end of the mine

extent.

Mine Path Concept N-S -50m Wide VN oot ands=

[ ws som path [ Property Titles

NS_50m :] Proposad Mining Area

Figurel8. Proposed rime path(starts southwest cornerand mines the southern and eastern boundary irst
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Regardless of clearance timirig total we measurgbased on the site visit, and against recent (June 2023)
drone imagery}he ecological featursaffectedto be as follows:

1 Gorse / weed shrublandclearance 00.3 ha
1 Forest fragmentg, clearance o#.2 ha

We consider that the clearance of the predominantly gorse / blackberry cut drain riparian vegetation is not an
adverseeffecton the extent or values of a wetland or river a significant adverse effect on indigenous
biodiversitythat requires avoidance, minimisatiom anyother management.

7.2.1 Forest clearancemagnitudeand levelof effectprior to mitigation

The magnitude of an effect is related to the scale of comparsahtemporal persistence of the effecthe

scale is often related to the scale at which the values of an area are considered, which can be national (such as
a threat classification), Regior@hs in a regionally uncommon speciespwst often an Ecological District (a

LENZ and representative rarity level). A consideration at only a site levelsgal, not typically relevamnd

not intended by the guidance.

The EIANZ (2018) guide recommends thaassessment at the scale of the feature (e.g. contiguous dunes,
gSitryR daeaidsSyz F2NBad O2YYdzyAleév &aK2dzZ R 0S R2yS¢e¢d 2k
forestwithin either the EologicalDistrict (ED or within a catchment or on a local common landform where

environmental conditions are similafhe NPS IB (Appendixclause 1(3)states thescale of assessment is to

be thefeatures Eand for rarity the ED, region and nation.

We assess the magnitude of the forest clearance at the ED and at a smaller locaEldkieldune terraces
east of WoodstociRimu Road and from Ruatapu north to the Hokitika River.

The loss of 4ha dhe podocarp / broad ledbrest fragments at the ED scals consideredo be of a

magnitudethat is Wafligibled.e., the amount of clearance relative to the amount present in the ED is very

small(<< 0.1%) The ED contains thousands of hectares of indigenous podocarp / broadleaf forest. Even at a

local scale; i.e.,the dune terraces between Ruatapu and Hiddi inland to Woodstock Rimu Road there is

around2300 ha of similar indigenous foresteaning the 4 ha loss on site causes a 0.17% reduction in that

habitat type(and the loss is of small isolated fragmerg#his, through a rough estimatéds a cautious onand

should be considered [degligible magnitudef effect (at the scale of assessmeidiZery slight change from the
SEAAGAY3T o0FaStAyS O2yRAGAZ2Y® / KFIy3aS o6 NBfé& RAAGAYIdzr 2
having negligible effect on the known population or range of the element/fegture

At the very far end of the precautionary scalee on-site magnitude of effect is a 40% reduction in
broadleaf/podocarp forest which we would deenttaoderateQmagnitude of effecd Ldoss or alteration to one

or more key elements/features of the existing baseline conditions, such that thdey@abpment character,
composition and/or attributes will be partially changed; AND/OR Loss of a moderate proportion of the known
population orrange of the element/featung @

The forest fragments identified all hatléwCecological valugandtheir removal is considered to be a
Hegligibl€magnitude of effegtwhichresults in a¥ery lowQevel of effect or what is more commonly termed
aYéss than mindiadverse effectvith respect to the Resource Management Act (1991)

| note alsawith respect to vegetation effects thalhe geology reportalculates that there is 8% chance that
analpine fault earthquake®ccurs anatoincides with the pit being adjacent to the escarpment forestd that
this event coulccause slumpingf treesassociated with the pit edgato the pit. | am not concernedhat this
unlikely eventwould cause anything but a negligible increase on an effect that may naturallylmecawse it is
possible under a strong enough earthquake that those trees would fall in any cas¢sarizbcaus¢he effect
in that scenario would ban increased risk over all #00mof the 1.7 km forest length.
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Asrecorded above, the general life (macroinvertebrates, plants, fish and birds) in wetlands is well adapted to
silts and sediment inflowing and being deposited, in general wetlands are built on this proeessfore it

would take a substantive amount obncentrated sediment and contaminants entering the wetland to
significantly affect the life and functions of the wetland.

The terrainpreventsmuch of the eastern wetland from being suspectable to over land flowsgtér could top

the mine pit and flow east, as the escarpment physically blocks surface flows. But there are several areas of

lower escarpment terrain that mighor such a flow, one at the cut and one at the old mine site and in the

northern quarter. Alternatively,there may be a subsurface path for slow filtered discharge to the wetland (and

sothe Creek). The hydrologistRakker & Etleridge2023) have assessed tlstential for turbid water and for
contaminatedwateri 2 NBF OK G KS S| aiSNY la@dai toyaReturbidiyBischarge K | NS g K |
they say:

GTurbid water in the mine excavation is very unlikely to be transported moresthanfrom the edge of the
excavation. Given that the proposed mine pit will be located at least 50 méfrong K | NJX Ktk pdtdaitial

for turbidity changes in the receiving environment is low, even without accounting for dilution in the creek and
filtration in the fine substrate of the riverbed

This seems logicgiven theterrain and mine process. We are reliant also ongbastructionand mine

sediment management regime designed by both liyerologists andRidley(2023)who propose to use

barriers and capture systems afiliration to ensure discharges are managédstly,we note and support the
development of two new wetlands, erat the cut and one in the north which whiteeating a buffer when
farming returns for water discharge will also protect the eastern wetland and Creek throughirtiedife.

From my perspective to be effect in this future role they should be fully vegetated shallow wetlands (<1.5m
deep) with multiple depths created by stepped terraces and not just uniform depth open water ponds.

I think that by and large there is little risk of a significant discharge of sediment and that it would require a
significant discharge to cause a measurable species and system disruption in the wetland ordoresitier,

with the proposed defencepit management to have positive inflow of ground water by pumping to a trench
etc) and the naturalandform, that the magnitude of a discharge would be low and the risk of such a discharge
very low.

There has also been consideration of the wider water quality that may be dischsuigedrface The sands
contain a range of minerals and metalfie hydrologists state thahere may be a&uite of dissolved metals in
the minerals processing discharge water at concentrations above environmental screening thresholds
(Aluminium, copper, chromium)heirconservative modelling shows that, after accounting for reasonable
mixing, all water quality determinants will be below screening threshold valuesing K hatdwih the
exception of aluminiumNot that that water will get to the Creek

Aluminiumis naturally elevated it 1 ¢ K | NXwsdinl-giédhdwater beneath the site. Although the proposed
activity could potentially cause a small, shtatm, increase in aluminium concentrations in the creek under a
precautionary worstase scenario, and such change would fall within the natural variability and is very unlikely
to cause a measurable change in aluminium concentratibhey conclude thahe activity will not cause

adverse surface water quality effe€tsb

We agree thatt is unlikely that there could be a surface dischargprotessingvater and while there may be
aconcentrationof naturally occurring element®lated to the project and a subsurface discharge of these to
the wetland and creekhe systems of the eastern wetland and creek exist with the current subginaterals
and raised metal concentrations. We consider the systprasent (given the macroinvertebrate communities
and fishpresen) are robust tothese elements, even in raised concentratipaisd that it is unlikely
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concentrations of those elements could be released in a focused area of the wetland orWesaksess the
likely impact as negligible anaould be unmeasurable in terms of an adverse effect.

7.2.3 Noise and light

The mine operation requires machinery (a dredge or digger/s in the trench), some truck movement, and a
western central processing plant and wavkl be 24 hours a dayThusthere will be lighting at night in the

trench and at the plantand there will be a modicum of noise arising in the trench and from the plant. The

noise expertgMarshall Day Acoustics September 20@®dictconservatively that noise levefiom the

activity (at the western, nowest, souwestern boundariesyvill be between 3Gand 55dB LAeq Their

modelling suggests that the levels will be less in the eastern native habitats (which is twice as far from the
western boundary). They predict a level of 30 (or less) dB at the southern DoC camp ground. We interpret the
level at the property boundargouthand easto be in the vicinity therefore of 380 dB 40 dB has been

described asbout the level of a librarfyor akin to bird song, but geier than a refrigerator.

The lighting is designed to be directional and downward such that light pollution is minirhigedén attract
shore moving sea birds suchthe Westlandpetrel (¢ n 3 4nd cause (as with insects) corifusand result in

the birdheadnginland inappropriately and target the sit€his is secured through proposed condition 16.2,
which requires that the Australian Government's National Light Pollution Guidelines for Wildlife January 2020
(or subsequent revision) are adhered to. Those guidelines have mhairements, including that external

lighting is minimised on the seaward side of buildings to minimise light spill toward the coast. In any case, we
note that theWestlandpetrel, beingcentredin Punakaki, aretoo distantto be affected by this site light

display except for the rare occasions when they roam to the waters about Stewart Island (typically day time
flights).

The species of greatest value and mpstential re disturbanceare several species of local sea bird dhd
wetland avian fauna: fernbird, bittern and possibly banded rail and marsh ,ondkieh are of conservation
importanceand use habitats present outside (but adjoining) the footpriMtost common bush species (weka,
tui, fantail., grey warbler) on the edgbavehabituated(to a degre¢to human land use noise and lightiag
other sites andare not generally negatively affected in a measurable.v&yne traffic noisanterference with
songmating has been recorded in the literatufarris & Schneider, 2008hd light disturbance affesfeeding
behaviour in black back gu(Bugh & Pawson, 20167 he disturbance of relevance is any impact that would
diminish the fithess or breeding success of the wetland bird spe€iesnservation interesas that relates to
the NPS IB scheduleld that respect noise will not be of issue and lighting at night is screened from the
wetland (see below).

The landscape is already a wimidkenvironment with machinery and vehicle noise and lighting from housing
andcars, the pertinent question is what the additional noise and light of the mining operation will be and will it
have an effect.

To that end we have examined the landform, the proposed operations and researched the literature.
Wetland birds

Ouir first observation is that the wetland habitatuhich bitternandfern bird occupys always more thaBOm
distant from the mine trencheven when it is at its closest, but it is only close (wittim) for a short period of
the mine life(months in the first year of operationThe plant is, at its closest, 550m from the wetland.

The secondelevantobservation is that the wetland east sits lower in the landscape than the mine trench
(Figurel9) and that there will always be the forested escarpment between the wetland and the trench (which

7
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is always sutsurface) and the plant. The escarpment and forest on that escarpreergen and buffer both

noise and light from the trench and plant.
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Figurel9. three cross sectional profiles of the landform to be mined.

As the mine activitjtself is below ground surface, and the eastern wetland is set low in the surrounding

topography and buffered by the escarpment and its forest vegetation on top, we consider there will

be no

visual connection between the two, and no light perception attle lto no noise perceptible in the wetland.

¢CKS 2LISNIGAY3I LIXIFyd LINRPRdAzOSa tSaa y2aasS GKEy

0KS YI OF

of sands and transport in the various conduits at 550+m distance and buffered by the escarpment landform
and forest from the significant habitafor birds will mean, again, low to no perception in the wetléirel < 30

dB).

Lights at the plant will likely produce at least a dull aura of light above the forest at night. We do not consider it
likely the anticipated light pollution will be sufficient to disturb any activities or rest of the wetland species.
Neverthelesswe recommendrientingthe lights down and away from the coast and to follow fgstralian

NationalLight Pollution guidelines for wildlif§ ANLPW 2023)
Sea birds

As occurs in other areas of the West Coast, but more often where there are coastal escarpments and river out

lets, a small range of sea birds come to land and use sites to roost or nest dh fe/af PRinakii). It is

unlikely but possible night traveling sea birds in this area, those heading inland or along the coast, may be
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attracted to the plants ligls, depending on how they are orientated, and diestfrom their path and become
disorientatedor even collide with the infrastructurd his raises their risk of predation at site and from collision
deathwith the plant infrastructure Such an impact to many sea species (petrels in the main) would be
(depending on which species) a moderate magnitaffect, and likelyto a high value species, meaning at least
a moderate level effectWe understandhe Project will be designeih ensure that the lighting will be designed
to be oriented away from the coast and downward to minimise attraction.

To that end the ANLPW guide states for sea ladst relates to the plant)
9 turning lights off during fledging periodgenerally Jaifreb)
modifying light wavelengths

shielding the light source and preventing upward light spill

implementing a rescue program for grounded birds (Rodriguez et al. 2017a).

= =4 =4 =

keeping light intensity as low as possible. Most bird groundings are observed in very brightly lit areas
(Rodriguez et al. 2017a).

Insects
It is a perception of most that there is a large group of insects that are attracted to lights at night.

In New Zealand the following 11 insect orders regularly come to light:

Aquatic :
I Caddisflies (Trichoptera) both marine and freshwater species
1 Stoneflies (Plecoptera) particularly the genera Stenoperla and Megaleptoperla
1 Dobsonflies (Megaloptera)
1 Mayflies (Ephemeroptera)
1 Bugs (Hemiptera) a few families but notonsistentlye.g. water boatmen and
backswimmers on extremely hot nights.
1 Lacewings (Neuroptera).
Terrestrial

Wasps (Hymenoptera)particularly some ichneumonids

Moths (Lepidoptera) most families with nighactive adults, but particularly Geometridae,
Noctuidae, Crambidae, Tortricidae and Hepialidae.

1 Beetles (Coleoptera)a few families only, particularly flighted scarabs, click beetles and
longhorns

Flies (Diptera) many families

Praying mantids (Mantoideg)only on the warmest summer night.

= =

= —a

2 KAfTS GKS OKIy3aS Ay tAIKGAY3I R2Sa y2G AYLI OG AYy@SNISc
NEY2@lItf g2dAZ R GKSNBE Oly 0SS LISNOSAGSR AdadzsSa soA0GK al
not necessarily result in a lossfiihess or death of the individuals, more often just disruption with flight which

is selfresolving. However, in certain circumstances it can case a congregation which can become a focal point

for predation.

CdZNIKSNE f A3IK(G R2 %aonfysesithera and ifitéddepdsitiiem fkoyh #h&ir@liogen flight path
(Patrick 2018. Some insects fly repeatedly around the light, others simply settle at varying distances from the
light and may fly off after varying time¥.(

Bt GNROl Hamcd 5SLINIYSYyd 2F O2yvaSNDIGA2yY @BBBESYG2NE YR Y2yAl2NK

®Reg Fry and Paul WaringGuide to Moth Traps and TheirBse @2t @ wn 6! YI 1SdzNJ 9y d2Yy2f23AadaQ {20ASi
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The distance oéffect is typically considered to be around 1km (Patrick 2016) but depends on the topography
andother light pollution.

Of the light sources that attract nocturnal insects, those that emit relatively large amounts of UV radiation
(blue fluorescent lights, black lights, and mercury lamps), wave lengths < 500) exert the strongest afffaction
but they see yellow and orange light (wave lengths over 550 hm) poorly and they cannot see red or infrared
light (wave lengths over 600).

With regard to the mine plant and the surrounds the aquatic insects attracted/confused are minimal as there
are no natural wetlands or streams with representative insect fauna within view of the proposed plant, the
nearest being n ¢ K I NBtselK WHitS like the wetland is screened by the forested escarpment.

It is likelyat the mine planthat seasonallynocturnal flightedforestinsects (beetles, midges and moths) will be
02y Tdza SR adithe plénNdigh lightiRdgsutthat will depend on the wavelengifeven with provisions

to reduce light spread) $ecies such as huhu beetles, porina md@iteometridae, Noctuidae, Crambidae,
Tortricidae and Hepialidae moths aghss grub adults witle seasonally attractedrhis is not of conceras

these species are common aatk oftenattractedto housing and town lightinglt may even cause a

congregation that will be a convenient resource for nocturnal insect predators such as ruru (or bats if present).
However, we currently do not consider there are dangers at the plant shouldbbatsu be presentand hawk

for the congregatednsects. Where the light spread is reduced (as is proposed) then the magnitude of impact
of light pollution will be minimised and we think that there is unlikely to be an adverse effect from the
attraction of some isect groupsor to the wetland bird species which is screened and at least SfiStance.

7.2.4 Avifauna

There are two potential additional effects above light and noise on avifauna which are considered; habitat loss
and resultant displacement and direct impacts of death during breeding (clearance while nesting is occurring).
We do not consider direct human and machinery impacts and disturbances as these remain in the pastural
areas and do not enter or affect the remaining habitats on site or adjacent. It is remotely possible weka or
some of the long traveling coastal birdaynand on and use the pasturakas and risk impact to vehicle
movements, but this is the case under the current farming regimi our understanding is thatuck

movementswill be slowed (see Traffic assessmegnt

General Comments

91 All bird speciesecorded (or postnatally presengjithin the sitg including those usinfprest
fragmentsin pasture are mobile and able to utiliseimilarhabitat (which is locally abundant) over
relatively large areas for food and breeding (home range). It is considered highly unlikely that any
native bird species which utilise the affected habitat, are restricted to just that affected asea
speciesare not habitat limitedocally The indigenous vegetation and habitat being cleared, while
having a total area of 4 ha, is highly fragmented and is both poor quality habitatoamgrises onlya
small percentage of native foreatailable as habitawithin the wider protected area network of
anKAYl Lzt [F1S {OSyA0O wS Dsthci)\8e nbte/'tRat irir&sectlitoate A G A 1 90
NPS IB and highly mobile fauna habitat that those listed in schedule 2 and present on the site are in
the eastern wetland, not the pasture or pastuigest fragments.The magnitude of effect of loss of
habitat and displacement is therefore considered to be at wiéstCbut probablytHegligibl€d The
values of the common native species associated with the forest fragmeigtsféntail, pukeko,

VeK2YF& /26y YR DSNKFENR DNAS&TZ a! t0NF@A2tSG FyR A2t SG [A3IKGY !0
L y i § NLIdBAOMofdid Experimentalis et Applicatal, no. 2 (2009): 1488.
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therefore Wery low(Iless than minor).
1 Nest, egg and parent loss from canopy tree felling / clearavittde minimisedand effectswill be, if

any, to a low number of common bush birds, and so we consider the magnitude of effect to be
bS3ItAIAGES 2y af 26¢ verylowdeSel 6f efi6cHieSsthaN@nordzt G Ay 3 Ay |

NZ Pipit

f While no pipit has been recorded on sithjs is also the case farLILI2 NIidzy AaGA O afl &@oeaé
or other species such as gulls in from the cpastperiodic presence in grazed and managed pasture
does not cause an issue given the mine style, area of impact and rehabilitation plan.

1 Pipitis not commorin well managed and grazed pastufggpresenton site). Itis more likely present
in areas of rough pasture and rank grasskatdublands and is therefore unlikely to be present.
However, the area of pasture removal is a slow progressive operation with rehabilitation occurring as
the trench progresses and the area of open trench (mine) is srakdtive to the remaining pasture at
any one time. We think it highly unlikely any pipit are present and could be adversely directly or
indirectly affected or displaceby pasture removal.

1 Similarly while exposed soitsayattract a range of species or there will be timegraieling species
resting on the pasture the extent of works limited as it will be to a 100m wide trench and low level of
AAGS RAAGANNDI yOS Ay 3ISYySNIf akKz2dZ R aSS Y2NB GKIy
conflict with the activity othe mine.

7.2.5 Herpetofauna

Geckos and skinks are not considered highly mobile, especially mature adults. The forest fragments have been
isolated and diminished in quality over the last 70 years arsddasonable to expect the skipopulations

once presentto have diminished or died outhis is borne out by the recent survey which found no taxa.

There remains the potential that forest gecko is still within the canopy trees of the fragnwhttherthey

are present or not would be extremely diffictidt detect ifthey occur atdw abundance. Their presence would

be determined by surveyprior to commencement of workand if presentthe management response would be

to trap and transfer thenand so avoid harm and any adverse effect to individuals.

West coast green gecko

There ioonly a remoteriskfor the endemicWest Coastgreengecko to be living in the indigenous canopy

vegetation (there is little ground and middle tier vegetatiah}he forest fragmentsalthough thisspeciess
typicallyfound in kanuka and manuka shrublands rather than kamabhi / kahikatea yaaunmgpy While the

impact of a death would be a high magnitueléect the risk is very very low and is minimised by piieposed
pre-clearancesalvageconsequently we consider the resultant risk of a high effect as veryHawn a

precautionary consideratignf any aboreal gecko or skink are salvaged and transferred to the eastern

escarpment forest then we recommend that a lizard fence be installed at@nigase of the ®ck fencethat is

to demarcate the forestehabilitationarea,d 2 a4 G2 &aiéG2L) t AT I NR&a &6l yYRSNAy 3£

Forest gecko

With respect to the Forest geckits presence&annotbe ruledout and there is a chance if presemdividuals

would be killed through canopy tree felling the absence of minimisation of that effedthere is no habitat
shortage across the region for this species, indeed the biggest threat is introduced mammalian predators and
not habitat loss. However, this species is listedbBRisk Decliningna therefore any loss of an individual is
consideredmportant. Given thisand reflectingon thelow riskof presence and low abundancepifesent, we
consider the potential effect oRorest geckpwithout effects managemento be ¥hoderatemagnitude on a
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clearance salvaggollowing the faunal management plan and wildlife permdaih reduce this potential effect
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7.2.6 Freshwater Fish

The 250m easterdraind & Figurel3holds a low abundance of banded kokopu and eel primarily in the
southern (upper reach) 50m in a long deeper pool. While none of these fish are rare or uncommon, long fin eel
still retain an\At Riskg ded A ydagsification(Dunn et al P18) and it is possibleo avoid native fish death

through salvagand relocation This is a simple process of isolate, trap and transferréd@mmendthis

process be undertaken prior to any drainageforest clearancevorksassociated with thehanneland its

vicinity and that those salvaged fish be returned to the lower cut / kahikatea swamp section of the waterway
and an isolating net be in place at the cut confluence to prevent upward recolonisdtiong mining in the

area In this wayeffects to native fish will be avdéd. A condition of consent should require a trap and transfer
regime following the faunal site management plan.

7.2.7 Faunal Management Plan.

A draft fauna management plan has been prepared (Appées)dishich ensures rescue of potentially affected
species associated with the forest fragments to be cleared and drains requiring removal. That plan results in
avoidance or at least minimisation of harm to valued species.

7.2.8 WCRP

With regard to the Regional Plan, in the following | discuss if this proposed activity adheres to RPS Policy 7.2
which is that:

Activities shall be designed and undertaken in a way that does not cause:

ayThe prevention of an indigenous speciesd or a

within their natural range in the Ecological District, or

The removal of common vegetation species in low abundance of poor condition which are
abundant in the wider ED and local landscape will not challenge this provision.

b) A change of the Threatened Environment Classification to category two or below at the
Ecological District Level; or

Again, noting spring surveys to come, nothing in the forest fragments has a classification of
more than At Risk -Declining and those species (climbing rata and long fin eel) all remain
abundant. If all these individuals were lost from the 4.2 ha of fragmented forest there would be
no population effect or threat classification level change of the taxa.

¢) Further measurable reduction in the proportion of indigenous cover on those land
environments in category one or two of the Threatened Environment Classification at the
Ecological District Level; or

The features are not on land environment categories one or two.
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d) A reasonably measurable reduction in the local population of threatened taxa in the
Department of Conservation Threat Classification Categories & nationally critical, 2 d
nationally endangered, and 3ad nationally vulnerable.

No taxa of this classification occur in the forest fragments to be cleared (spring surveys #&r bats
geckopending).

7.3 Summary

Without the benefit of effects managementthe activity will not cause:

FO ¢KS LINB@GSYyiliAaAz2y 2F |y AYyRAISy2dza aALISOASEQ 2NJ I O2Y)
natural range in the Ecological District, or

b) A change of the Threatened Environment Classification to category two or below at the Ecological District
Level; or

¢) Further measurable reduction in the proportion of indigenous cover on those land environments in category
one or two of the Threatened Environment Classification at the Ecological District Level; or

d) A reasonably measurable reduction in the local population of threatened taxa in the Department of
Conservation Threat Classification Categoriesationally critical, Z nationally endangered, and 3a
nationally vulnerable.

The majority of potential adverse effects to value are avoided (no impact will occur to the escarpment forest or

the scheduled wetlandstherwiseeffects are minimised to the point of less than minbheeffect that

OFyy23i 0S I @2ARSR 2NJ NBRdzOSR (2 ySINIy2yS Aa (GUKS NBY:?
thatlossisverylowg A ®S® Ay wa! { StXsiist Goursiliriachierg yiew XIRS/IR Sédtian 1.7

directivesc i.e. maintenance of indigenous biological diversity, weeheecommended, and the Applicant is

offering, an ecological package that ensures the effect is remededhat no net loss of habitat occurs.

Furthermore, direct effects to special fauna are also avoided or minimised to near nil through recommended
salvagepractices(these are effects management approachfedowing now standard practiceshich minimise

or remove risk to: lizards, fish, birds and bats associated with the cleared habitatSesadraft faunal
management plan (Append).

7.4 Remedy Ecological Benefits Progrgmoposed.

There is (after avoidance and remedy) no residublerse ecologicaffect, and the remedy ensures the NPS IB
directives of the maintenance of indigenous biodivergitytent and value)s upheld. The remedy causes a

range of pest management and protection when compared to what there is now, and in my opinion, a net gain
occurs, especially when the fragments will continue to degrade over time under the current land use (even if
fenced). Tiese actions represent both a remedy of any adverse effects assoeidte the removal of the

forest fragments, and also a positive effect over and above that remediation as there is a net gain in ecological
outcomes or 'net ecological benefit'.

The followingmanagement actions angroposedwhich are a remedy ancreatea netecologicabenefit

Firstly,a newboundaryof the escarpmenbushwill be developed(rehabilitated)and fenced which is 30m in
width (and a little wider in the northprojecting out from the current western escarpment bush edgigure
20). This 30m area of land ovapproximatelyl.7 km(summing td5.1 ha (of which 4.75 ha will be foregtill

Blue Green Ecology | Mananui Garnet Mine | Ecological Assessment | 18 November 2024 64



be revegetatéd using salvageglantsand seed bank soil and wood frahe pasture fragments to be cleared

and additionahursery grown plants agquired, with the goal of achieving quidanopy closureln addition

three wetland areagotalling approximately2.37ha)are to beincluded, the central one in place of the current
drain cut and the northern one (post mining)ll bea substantive wetland as yabt detailed(Figure20). From

a technical aspect the wetlands are bonus ecological gains as no natural wetlands are being affected, but the
inclusion of farming land use discharge filtéfdly vegetated wetlands) regardless of their sipasr to the

¢ n g Kl NBwdkvktiNd8smakes good ecological sense.

The current concept results approximatelys ha offorestrestorationand at leasB substantivewetlands.

The ecological benefits program is consistent wlith new directions of the NPS IB (to maintain indigenous
biological diversitynd policy 13 promote restoration of )IB

We considerthe appropriate remedial / benefimanagement actionto bethe following:

1 Protection of thehigh value easterwetland and escarpmenincluding the forest wetland
restoration aregca. 20 ha)

1 Physical protection otie abovesystems via cessation lfestock access to the escarpment and
wetlandthrough fencing the foregivetland restoration area off from the farm

1 Animal pest control in the escarpment fore¢@al2 ha for possum, mustelids and feral gatsd new
restored forest edgeduring the consent periad

1 Nodoss of extert of forest through an equivalent area of new (replacement) forest of the same
composition along the western edge of the of escarpment forest.

0 That forest will becreated throughdirect transfer, use of nursery grown species and
managedhatural regeneration from theverhangingescarpment forest and salvage.

1 There will bedue to the revegetation areanincreasen the resilience of the escarpment forest and
increasef functional performance of that forest to buffer the eastern wetland.

1 Inaddition,there is likely to beéhree new indigenousvetlands developedsumming aroun@.37haha
andinvolving the propagation and planting of four or five sedge taxa from nursery stock and
translocation ofraupo and harakeke from local sources.

Blue Green Ecology | Mananui Garnet Mine | Ecological Assessment | 18 November 2024 65



KEY
/ sweparal [l 3N Panieo Visust Bune
/ Final Contour 1m D Pratord Grass
/  Fanca - Land ta be Patentiaty Gifted
|:| Prepased Farm Area /' Watar Divida
. Vegetation Rehstiliiation (+VDT) / Surface Flaw (if any)

Nate: All new planting New Wetiands Ve Calection Drain

implemented throughout .

the course of the Project is Visual Screering Planting /' Drainsge Channel

1o remain lorg term. [0 Nerthem Baundary Pianiing

MANANUI MINERAL SANDS PROJECT Final Landform and PROUECT NUMBER REVISION SCALE DESIGN: GHLAWMS HE DATE
Rehabilitation Plan 2309 Fnal T5000RAT 1:25008A1 DRAWN: EM APPVD: NC 071102023

Figure20. Restoration and recreation ecological concept plan.
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8 Conclusion

The application (following the ecological recommendations in this report) will result in a net ecological gain for
the property and better secure the valuable significant easteaiures(the hinau/kamahi and kahikatea
escarpmentorestsand theschedulechatural inlandwetlands. It is consistentvith the NPSFM, WRC RP&hd
NPSIB, including application of the management hieraratere required

No inland natural wetlands were recorded west of the escarpmienthe pasture) while east a WCRC Land and
water plan schedule 2 wetland was determined to be significant (schedule 1jdéthdhe adjoining schedule 1
wetlandsof very high valugwith high value fauna and of considerable size and quialitgted to the east of

the site and outside the mining area

The forest fragmentproposed for removal4.2 ha) in pastureare all of low value and simple composition with
missing ground and middle tiers and a canophile largely intact, of a stem size and count suggestive of a
young remnan{or remnant of larger tree felling)These fragments were not significant following the WRC RPS
or NPS IB significance criteflde fragments couldotentially (but unlikely) contain twarboreallizards with
conservation status anNZ batsalthough the surveys have not found thésydin any case¢here are

acceptable management techimiesin management planshould they be found to be present.

The loss of £ haof pasture forest fragmentis judged to be of negligible magnitude (at the local or ED level)
and the resultanbveralleffectd ery lowe or less than minor.

Afaunal management plais proposedo ensure all arboreal gecko & bats (if found to be present), birds and
fish are salvaged and translocated from the cleared habitat. Wildlife permitofoe ofthose activities will be
required

There is onenaturalisingdrainage channdla 250m intermittent systeniwith 50m of perennialpf low value
and not significant habitat to indigenous fayreand severalother drains on the property. Theaturalisingdrain
is within the largest forest fragmemind only has &0mlength of stable habitat. Three fish species were
recorded in low abundancgehey will berescued

Aplanned restoration of at leat.75 ha of broadleaf/podocarp forestround2.37ha of wetlandis advanced

along the western boundary of the avoided escarpment forest. This escarpment forest is critical as a buffer to
the significant eastern wetland and the proposed revegetation creates a wider forest with better resilience and
removes the currenlivestock access. Two additional and volunteeimtigenous speciesetlands are

proposed to add to this restored forest edge and these will improve longer term land use water quality
discharged to the wetlandA restoration plan is recommended to ensure the goals are achieved within
reasonabldime frames(a draft has been prepared by the landscape expert)

With the effects management proposéfhuna salvage and remedial rehabilitatiam}his reportthe effects of
habitat disturbance will benanaged to a very low impact (less than minor) and in the longer term through the
remediation, to a net ecological gainhélresult of the application will be proposal consistent with planning
and policy provisions anesult inanet ecological gain.

Consent conditions should be in place to ensure the fauna management plan and its requirendrtts,

cause the rehabilitation recommended in this report and as outlined in the propeatebilitationplans with
monitoring of success of each stage of the rehabilitation.
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Appendix 1: Vegetation species presenton sit e.
Pasture forest plots| Escarpment Pasture Escarpment Pasture forest plots | DOC Pasture forest| Escarpment
forest forest
Scientific name Common name(s) | Conservation Plot 1 Plot2 | Plot3 | Plot4 Plot 5 Plot 6 Plot 7 Plot 8 Plot 9 Plot 10 Plot 11 Plot 12
status
Acaenaanserinifolia| Bidbid Not threatened yes
Agrostis stoloniferia| Creeping bent Not threatened | Yes Yes Yes
Alsophila smithii katote, Smiti® Not Threatened Yes Yes Yes Yes Yes
tree fern, soft tree
fern
Aristotelia serrata | makomako, Not Threatened Yes
wineberry
Asplenium Hen and chicken | Not threatened Yes Yes Yes
bulbiferum
Asplenium drooping Not Threatened Yes Yes Yes Yes Yes Yes Yes
flaccidum spleenwort,
hanging
spleenwort
Asplenium lyallii Lyal® spleenwort | Not threatened | Yes Yes Yes
Asplenium sickle spleenwort | Not Threatened Yes
polyodon
Astelia fragrans bush flax, bush Not Threatened Yes Yes
lily, kakaha
Astelia solandri perching lily, Not Threatened Yes Yes
kowharawhara
Blechnum fluviatile | Kiwakiwa Not threatened Yes
Carex uncinata bastard grass, Not Threatened Yes Yes
hook sedge, kamu
matau-a-maui
Carpodetus putaputaweta, Not Threatened Yes Yes Yes
serratus marbleleaf
Cirsium vulgare Scotch thistle Not threated Yes
Coprosma arborea | Mamangi Not threatened Yes Yes
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Coprosma areolata| Thinleaved Not threatened | Yes Yes Yes Yes Yes Yes Yes Yes Yes
coprosma
Coprosma hupiro, stinkwood,| Not Threatened Yes
foetidissima shit shrub
Coposma Not Threatened Yes
grandafolia x
robusta
Coprosma lucida karamu, shining Not Threatened Yes Yes Yes Yes Yes
karamu
Coprosma Mingimingi Not threatened Yes Yes
propinqua
Coprosma Not Threatened | Yes
rhamnoides
Coprosma Not threatened Yes Yes
rotundifolia
Coprosma rubra Not threatened Yes
Cranfillia fluviatilis | kiwikiwi, Not Threatened Yes
kiwakiwa, creek
fern
Dacrycarpus kahikatea, white Not Threatened | Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
dacrydioides pine
Dacrydium rimu, red pine Not Threatened Yes
cupressinum
Dicksonia squarrosg wheki, rough tree | Not Threatened Yes Yes Yes Yes Yes
fern, harsh tree
fern
Digitalis purpurea | Foxglove Not threatened | Yes Yes
Elaeocarpus Hinau Not Threatened | Yes Yes Yes
dentatusvar.
dentatus
Freycinetia banksii | kiekie Not Threatened Yes
Fuchsia excorticata| kotukutuku, tree Not Threatened Yes
fuchsia
Galium divaricatum| Slender bedstraw | Exotic- not Yes Yes
threatened
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Griselinia littoralis | broadleaf, kapuka,| Not Threatened Yes

papauma
Griselinia lucida puka, akapuka Not Threatened | Yes Yes Yes Yes
Hedycarya arborea| porokaiwhiri, Not Threatened Yes Yes Yes Yes Yes Yes Yes Yes

pigeonwood
Holcus lanatus Yorkshire fog Not threatened Yes
Hymenophyllum filmy fern Not Threatened Yes Yes Yes
flabellatum
Hymenophyllum filmy fern Not Threatened Yes Yes Yes
lyallii
Hymenophyllum kidney fern, Not Threatened Yes
nephrophyllum konehu,

kopakopa,

raurenga
Hymenophyllum filmy fern Not Threatened Yes Yes Yes Yes
rarum
Hymenophyllum filmy fern Not Threatened Yes Yes
revolutum
Hypnodendron Umbrella moss Not threatened Yes
comosum
Juncus effusus var.| Soft rush Not threatened Yes
effusus
Lastreopsis hispida| hairy fern Not Threatened | Yes yes Yes Yes Yes Yes
Lichen Yes
Lolium perenne Rye grass Not threatened | Yes Yes
Lomaria discolor crown fern, Not Threatened Yes

petipeti, piupiu
Melicytus Mahoe, hinahina, | Not Threatened Yes Yes Yes Yes Yes Yes
ramiflorus whitey wood
Metrosideros climbing rata Threatened Yes Yes Yes Yes Yes Yes
fulgens Nationally

Vulnerable
Metrosideros Akatea Threatened Yes Yes Yes Yes Yes Yes Yes Yes
perforata Nationally
vulnerable
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Microlaena bush rice grass, Not Threatened Yes Yes
avenacea oatgrass
Moss Yes Yes Yes
Myrsine australis red mapou, red Not Threatened Yes Yes
matipo, mapau,
red maple
Parablechnum kiokio, horokio, Not Threatened Yes Yes Yes Yes
novaezelandiae palm leaf fern
Parsonsia New Zealand Not threatened Yes Yes Yes
heterophylla Jasmine
Pectinopitys miro, brown pine | Not Threatened | Yes Yes Yes Yes
ferruginea
Pittosporum Lemonwood Not threatened Yes
eugenioides
Podocarpus Totara| Totara Not threatened Yes
Pseudopanax horoeka, Not Threatened Yes Yes
crassifolius lancewood
Pseudowintera red horopito, Not Threatened Yes Yes
colorata mountain
horopito, alpine
peppertree
Pterophylla kamahi, tawheo, Not Threatened | Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
racemosa tawhero,
tawherowhero
Pyrrosia leatherleaf fern, Not Threatened | Yes Yes
elaeagnifolia pyrrosia
Quintinia acutfolia | Westland Yes Yes Yes Yes
Quintinia
Ranunculus repens| buttercup Not Threatened | Yes Yes Yes
Ripogonum supplejack, Not Threatened Yes Yes Yes Yes Yes Yes Yes
scandens kareao, pirita
Rubus australis tataraoa, bush Not Threatened Yes
lawyer, swamp
lawyer
Rubus cissoides tataramoa, bush | Not Threatened Yes
lawyer
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Rubus fruticosus Blackberry Not threatened | Yes Yes
Rumex obtusifolius | Broadleaved Dock| Not threatenend | Yes Yes
Schefflera digitata | patate, pate, Not Threatened Yes Yes
sevenfinger
Tarazacum Dandelion Not threatened Yes
officinale agg.
Tree moss Yes Yes Yes Yes
Ulex europaeus Gorse Not threatened | Yes Yes
Zealandia pustulata| hound® tongue, Not Threatened Yes Yes Yes
subsp. pustulata kowaowao,
paraharaha
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Appendix 2: Transect results collected in the
field.

Transect 1 results:

Tree species Tree circumferenc@V)

Kamabhi 0.4

0.9

0.9

1

1.1

1.1

0.5

0.8

0.8

0.7

0.6

1.7

1.2

0.7

0.8

Hinau 1.9

Westland Quintinia 0.6

Rimu 0.75

Kahikatea 1

1.1

1.2

1

1

1.1

0.8

1.1

0.8

0.8

0.7

0.8

0.9

Appendix 2: Transect results collected in the field.
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1

0.9

1.7

Average tree circumference

0.95

Transect 2 results:

Tree species

Tree circumference (M)

Rimu

1.5

1.1

1

Lancewood

0.55

Kamabhi

0.7

0.35

0.7

0.7

0.6

0.8

0.4

0.3

0.3

0.3

0.4

0.5

0.4

0.3

1

0.5

0.4

0.3

0.3

0.7

0.4

0.4

0.9

0.6

0.8

0.7

Appendix 2: Transect results collected in the field.
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0.5

0.9

0.7

0.6

0.9

0.55

Kahikatea

0.55

0.6

0.9

0.5

0.7

0.6

0.9

0.8

0.6

1.1

0.5

0.7

0.8

1.3

1.2

0.8

0.6

1.1

0.4

1.1

1.1

0.7

0.6

0.5

0.8

1.1

0.9

0.6

Appendix 2: Transect results collected in the field.
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Westland Quintinie

0.8

Average tree circumference (M)

0.7

Appendix 2: Transect results collected in the field.
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Photo3 Thin remnant forest fragment under tiers (Map # 8).

Photo4 within in-pasture fragment forestmissing middle and ground tiers

Appendix 3: Site Photos
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