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EXECUTIVE SUMMARY

Ecological surveysof vegetation, habitats, and plgntlizards, birds, and terrestrial
invertebrates were undertakienthe summers d20222024 acrossa proposed solar farm site

on outwash plains between the Ohau River and Twizel River, south of Twizel in the Mackenzie
Basin.

The site has largely been cultivated amastly supportsmprovedpasture or exotic vegetation,

but small areas of uncultivated outwash plain support indigenous vegetdtioh have been
excluded from the proposed development af@arps run across the north and down each side
of the site, and these are critical habitats for indigenous biodiversity values including
populations of Threatened and At Risk plants, lizards, and invertebrates.

Important biodiversity values at the site include

1 Sevemplant species classified as At Risk or Threatened.

1 Eight Threatened and nine At Risk avifauna species may be present at the site.

1 Three lizard species have been confirmed at theiisdieiding two At Risk species and one

Not Threatened species

Fournotable terrestrial invertebrate species occur at the site.

An ephemeral wetland is located in the north of the site, and other wetlands are located on
an alluvial terrace on the eastern side of the site.

1
1

In general, these biodiversity values are located on the margins of ti@rsgiée options to
address nofavoidable adverse effects are available.
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1. I NTRODUCTI ON

Nova Energyis proposng to develop asolar energyfarm east ofTwizel township
(Figure 1) Nova EnergycommissionedVildlandsConsultant$o assess thecological
features andvalues present at this sitend identify potential ecological effects
associated with the proposed solar fausing a combination dfoth desktop and field
based methal Measures have been developed by whicavimid, remedy or mitigate
potentially adverse effectas well asmethodsfor monitoring ecological outcomes
Offsetting and compensatiarenot requiredasthe residual effects after avoidance and
other effects management are considéodae no more than minor

2. METHODS
2.1 Desktop assessment

Vegetation and Habitats

Relevant existing information was collated and assessed.
Avifauna
A desktop assessment for avifauna was carried out using the online bird database eBird

(maintained by Cornell University). All species with records within five kilometres of
the proposed solar farm were reviewed (January 2021 and January 2023).

Herpetofauna

Department of Conservation BioWeb Herpetofauna Databas®rds within
20 kilometres of the sitavere assessed.

Freshwater Fauna

A desktop assessment of freshwater fauna in the areadastakerusing the New
Zealand Freshwater Fish Database (Stoffels 2028jch is hosted by NIWA and
accessed online. Records from the Twizel
were assessed, along with any recofdsm connected waterwaysvithin the
surrounding area. The presence of dams and fyeineration structures was taken into
consideration, as these pose significant barriers to fish movement throughout the
waterwaysn this area.

Terrestrial Invertebrates

A desktop assessment of terrestrial invertebrates was undertaken using the Global
Biodiversity Information Facility GBIE GBIF data was filtered using a polygon
covering the site of the proposed development as well as an area encompassing a five
kilometre radius around the site. Insecta, Mollusca, Arachnida, and Chilopoda were

1 https://www.ghbif.org/

@::Wild]and © 2023 1 Contract Report No. 6620
® CONSULTANTS




2.2

included as species filters. Freshwater species (primarily malgtibemeroptena
were deleted from the data set.

Field assessment

Vegetation, Habitats, and Flora

Field surveys were undertaken on 8 andegember 2022, 19 December 2023, and
23and 24 January 2024. Vegetation and habitat types were identified and mapped
(using aerial photography) and described following the structural classes of Atkinson
(1985). Hard copy field mapping was digitised using ArcGis10.8.

Locations of Threatened and At Risk species were recorded using-adidr@PS unit
(refer Table 1). All vascular plant species observed are listed in Appendix 1.

Avifauna

A site visit was undertaken on 14 and 15 December 2022. Due to the large size of the
site, four discrete continuous transects were evaluated to ensure that all habitat types
were surveyed and to encompass as much of the area as possible. All bird spacies s
or heard while walking each transect were also recorded, and any additional species
detected while travelling between the separate transects were recorded as incidental
counts. The location of any Threatened or At Risk species within the site waeeco
using a hardheld GPS unit. Bird species using the waterways adjacent to the site were
also recorded (Table 3).

Lizards
Two lizard surveys of the site were undertaken.
Survey 1

An initial site visitthatwas undertaken on 16 December 2G#1#ing which74 artificial

cover objects (ACOs) were placed along six transects in lizard habitat throughout the
site. A habitat assessment was also undertaken during this first site visit. Incidental
lizard encounters were recorded.

A survey of theACOs was subsequentlyndertaken over four days (three nights) in
warm conditionsg.23°C) between 27 February and 3 March 2023. ACOs were checked
daily between 7:30 am and 1:00 pm, to avoid the hottest part of the day.

Additionally, limited manualnd visualsearching was undertakevianual searching
consisted of lifting rocks or other debris (g@geces of wood) to detect lizards within
refuges.Visual searching consisted of slowly walking throdglus slopesooking for
basking skinks.

Survey 2

A site visitthat was undertakdpetween 3 October 2023 to set up 1ALO0s at the
site. ACOs were set up along the easst fence line through the centre of the site.

7
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A lizard survey was subsequently undertaken betwe&8IBecember 2023 using the
ACOs, as wel |l as Geeds minnow (funnel)
Twenty-five funnel traps were set up on 18 December, and an additional 25 traps were
set up on 19 December.

Traps were set up in an area of old river terrace and talus, at the base of an area of scarp
herbfield and grassland the central southern part of the seiring the previous lizard

survey of the site, lizards were detected in this amelaigh abundancéi.e. within

complex rock piles at the base of the scaapy it wasonsideregossible that Lakes

skink may be present in this habitat. Therefore, funnel traps were set up partially buried
within rock piles, to increase the likelihood of capturindgcésskink. All funnel traps

were baited with Berry Bliss (The Natural Confectionery Co.) and grass was added to
protect any lizards caught from predation and desiccation.

Funnel traps and ACOs were checked daily over five days in hot conditic?is’C)
between 123 December and removed on 23 December 2023. ACOs were checked
between 8:00 am and 1:00 pm to avoid the hottest part of the day. Limited manual and
visual searching was undertaken in areas of rock piles.

Terrestriallnvertebrates

Invertebrate survey methods are summarised in FRyure
General invertebrate survey

Initially, three field visits were undertakdar a general invertebrate field survey

28 Februaryand 1 and 3March 2023. A total of approximately 16 hours was spent
searching the sitdor any notable terrestrial invertebrateéBhe survey included
searching fopotential habitats for minute grasshopp®igus minutysThreatened
Nationally Vulnerable)and shorhorned grasshoppePljaulacridium otagoenseAt
Risk-Declining), which wereboth identified in the desktop survey as possibly being
present. A sweep net was used to capture flying and jumping insects for identification

Targeted grasshopper and wUtU survey

Targetedgrasshopper ant@iekapo groundwv U tsudveyswere conducted in summer
2023.The full methodology is described in the repdktildland Consultants, 2024a)
Methodology was based on the robust grasshopper population monii@msgct
protocol developed by Schoet al. (2020), with guidance from T. Murray (pers.
comm.), adapted for presergely detection. Livecapture pitfall traps were used to

detect presence of Tekapo ground wUt O.

Fifteen transects were establishedstie on the 19 and 20 December 2023. Transects
were approximately 100 m long, estimated using the GPS receiver. Transects were
distributed throughout potential grasshopper habitat.

Each transect was walkefive times in weather conditions suitable for robust
grasshopper activity (temperature exceeding 14°C, winds belowfayaés no
precipitation; Schoret al 2020). Any habitat patches encountered between transects
were briefly searched.

?gf:; Wﬂd]and © 2025 4 Contract Report No. 6620
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Threesetsoffivelive apt ure pitfall traps were deplo
Traps consisted of the typical standard lidded cup design used for invertebrates, with a
hole drilled in the bottom of each cup and baited with a small piece of ccaeae.

Each trap was left out for two nights and checked every day.

Il f minute grasshoppers were found in any
in any line of pitfall traps, that transect or line of pitfall traps would be discontinued as
presence of Threatened species had been determined.

Tekapo ground wUtU tracking tunnel survey

After confirming the pr e-site,a methodolbgy Was k a p o
designed to use tracking tunnels to find out more about their distribution throughout the

site. Methodology wasased on previous studies where tracking tunnels have been used

to detect and monitor wUtU (pr)iTmafali |y gi
methodology is described in the rep@itildland Consultants, 2024b)

The tracking tunnel survey was carried out in April 2024 during fine, sunny weather
with cold, clear nightsBlack TrakkaTM tracking tunnels with readlyked cards were
used. Tinned pear was used as bait, as it has been useddagdtuee pitfall traps for
Tekapo g r(b Murdy, pers.cdihm).

Six tracking tunneltransects were run across the whole property (Figuréach
transect consisted of ten tracking tunnels spaced 50 metres apart to give good coverage
of the site while minimising the potential for doutgleunting the same individual
Tekapo gr Pracking tumdlstwre left out for two nights.

Prints on tracking cards were analysed to identify which animals had used the tunnels.

Prints made by insects were sorted into
insect prints. Since wUtU speciesntannot
Tekapo graoruendt meUtmlost | i kely ground wUtU
property, all large wUt 0 pPpekaps geo@ndaov
Potential wUtU prints were similacateto wUt
insects with similar footprints, juveni®e k apo gr, ouonrd owlhtel | s mal
species.

Prints from mice and hedgehogs were atsmrdedfor the interests of pest mammal
monitoring and contralSection 10)

Unmanned aerial vehicle (UAV) survey

After minute and Otago shelnbrned grasshopper were both confirmeesiva, a UAV

survey was commissioned to better understand the distribution of their habsige.on

The survey took place in November 2024 and mapped as much of the habitat that had
not been walked through as possible, where minute and Otago-hsimoed
grasshopper habitat had been found or were suspected. Some areas could not be mapped
due to legal constraints (proximity to aerodrome) and the logistics of mapping such a
large area.

7

77

{\?:‘Wﬂd]and © 2025 5 Contract Report No. 6620

‘0 CONSULTANTS




Legend
O3 Property boudnary
X Tracking tunnel for Tekapo ground wéta
Transects for grasshoppers
O Pitfall traps for Tekapo ground wéta
—— Walkthrough survey

Data Acknowledgment

Contain daa ource from the LN DataService Figure 2. Terrestrial invertebrate surveys previously conducted at the proposed solar farm site in Twizel

licensed for reuse under CC BY 4.0

[ Report: 7414
| et 11040 1,000 : 18/02/2025
| e v crs — e —— : LW

| Name: Figure2 Terrestrialinvertebrates AEE.aprx
Path: E:\gis\Twizel SolarFarm DN\mxd\2025\ ¥ A3R

Wﬂdlahd © 2025 Contract Report No. 6620

CONSULTANTS




The UAV photographs were examined for potential habitat, characterisedidy to

red patches (denoting dry plants) mottled with white or pale brown (denoting bare
ground, rocks, or sparse plant covefhese areas were then mapped to assess the
distribution of potential habitat faninute and Otago sheniornedgrasshoppers en

site.

The UAV survey is also described in the Terrestrial Invertebrate Management Plan
(Wildland Consultants, 202h

2.3  Statutory context
2.3.1 Ecological significance

Ecological values at thaite wereassessed against the ecological significance criteria
in theCanterbury Regional Policy Statement (CRPS; Appendiart) the Mackenzie
District Plan.

Areas of ecological significance in Canterbury are acéaggetationor habitats that
meet one or more of the criteria listed in Appendix 3 of the Canterbury Regional Policy
Statement (CRPS)The CRPS criteria set can be usedagsess significance of
indigenous vegetation and habitat of indigenous fauna against 10 criteria within four
categories:

1 Representativeness

1 Rarity or distinctive features
1 Diversity and pattern

1 Ecological context

2.3.2 Wildlife Act

All indigenous lizardsmost indigenousirds and some indigenous invertebratae
protected under the Wildlife Act (1953). It is an offence to disturb or degtoigcted
wildlife without a Wildlife Act Authorisation (WAA; also known as a wildlife permit)
from the Department of Conservation. A permit must be obtained from the Department
before any protected wildlife (and/or their habitats) can be disturbed, handled,
translocated okilled, including thelizards considereah this report Because of these
requirements, provisions for the management of indigenous fauna provided in th
reportneed to be consideredthin the context of the Wildlife Act (1953).

2.3.3 Mackenzie District Plan

Relevant rules and definitions outlined in the operative Mackenzie District Plan relate
to indigenous vegetation and vegetation clearalh@hould be noted that these rules
and definitions areurrentlyunder appeal as part of Plan Changefl&ie Mackenzie
District Plan.Vegetation andhabitat types present at the site were assessed against the
operativedefinitions for indigenous vegetation and the definition of improved pasture

to assess whether they are subject to vegetation clearance rules.

The Mackenzie District Plaalsostipulates limits on activities adjacent to wetlands.

7
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3.1

%

The site was assessiedrelation tothese rules.

234 Natural wetlands

Natural wetlands are identified accordintp the Resource Management Act (RMA;

1991) and the National Policy Statement for Freshwater ManagemenH{iNPZ)20).

The RMA defines wetlands as fApermanently
and land/water margins that support a natural etesysf plants and animals that are
adapted to wet conditionso.

A natural inland wetland is defined in the operatifeSFM as a wetland (as defined
in the Act) that is not:

(@) In the coastal marinarea; 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 of pasture used for grazing; and
ii.  Has vegetation cover comprising more than 50% exotic pasture S(aesie
identified in the National List of Exotic Pasture Species using the Pasture
Exclusion Assessment Methodology (see clause 1.8)); unless
iii.  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
9e) does not apply.

Development within 100 metres of areas classified as wetlands is esbinicgome
circumstancesinder the NES-M. The vegetation and habitats on the site and within
100 metres of its boundaries were evaluateavigitand status. Our assessment did not
formally delineate these areas, botedwheresuchareas mayriggerthis definition.

ECOLOGI CAL CONTEXT

Pukaki Ecological District

The proposed solar farm site is located within the Pukaki Ecological D{$ficE&iwen

1987) which is charactesed by dry outwash plains between Lakes Tekapo and
Benmore, mostlybelow 600metresabove sea levelThe geology is fluvioglacial
outwash deposits, with isolated greywacke and argillite hills. The climate isasemi

to subhumid with cold winters, warm summers and 40800 mm of rainfall annually.

Soils are moderately fertile but prone to drought in summer, they are easily erodible in
steep areas with bare screes being common. Pasture now occupies much of this
Ecological Dstrict, with some tusockland and areas wfdigenousscrub (matagouri,
coprosmak @ w haad corokia) remaining. Significant grazing impaatsdue to the
effects of sheep and rabbits. The braided riverbeds provide important habitat to a
number of bird specieandthere are also notable rare insgaeciesn the area.

7
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3.2

3.3

3.4

3.5

3.6

3.7

Nearby protected areas

The Lake Ruataniwha Conservatidrea surrounds much of the proposed solar farm

site, made up of severdiscrete areasf land Onearealies alongmostof the Twizel
River side of the proposed solar farm property, with anatheaon thegeh aRiver
side nearest to Lake Ruataniwfife Beng h aQonservation Areds approximately
five kilometresto the north andhe Glenbrook Conservation Arga approximately

10 kilometresto the soutl{Figure3).

Sites of natural significance

An ar ea al ongisitlentified ashaaSite oRNatural rSignificance in the

Mackenzie District Planprimarily for its avifauna habitat values, as well as areas of
wetl and. It extends along

of Lake Ruataniwhand its margins (Figure 4y here are two locations where this area

t he @&hapartsri ver

overlaps with the boundary of the proposed solar farm property.

Threatened environment classification

The proposed solar farm developmisnivithin a land environment thet classified as
>30% indigenous cover leftith <10% protectedFigure5). This meanghatit falls
into thethreatened environment classification of beipgorly protecte@but also not

strongly threatened by historic loss.

Land cover database

Variousland cover typebave been mappedthe New Zealand Land Cover Database

for the potential solar farm sitslostof the area is described as depleted grassland with
smaller areas of higphroducing and lowproducing grassland also present. Patches of
exotic hardwoodreesare present alongver margins

Inland outwash gravels

Inland outwash gravels (or outwash plains) are a historically rare ecosystem type and a
critically endangered ecosystegiWilliams et al. 2007, Holdawayet al 2012).The
majority of the site has been mapped as an outwash plain or terrace formed in the latest
late Otiran glacial stage. Outwash plains are located in intermontane basins and are
characterised by gravels which are well drained and result in low nutsap{rting

sparse vegetation (Manaaki Whenua 2023, Bagtedl.2011).

Braided rivers

Braided rivers and their associated gravel beds have been identified as a historically
rare ecosystem type and are naturally uncommon on a national basis (Wétiaims
2007). Braided river ecosystems are therefore classified as Thre&edadgered

(Holdawayetal. 2012). Sixtyf o u r

percent

of New Zeal

and?®o

CanterburyThe braided rivers of the Mackenzie Basin drain into the Waitaki river. The
braided rivers and wetlands of the upper Waitaki Basin are subject to active restoration

1 https://Iris.scinfo.org.nz/layer/104406db-v50-land-coverdatabaseersion50-mainlandnew-zealand/
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3.8

3.9

3.10

‘5{7 | =
(2

under AProject Ri ver Recoveryo This pro
Conservation and funded by Meridian Energy and Genesis Energy under a
compensatory agreement that recognises the impacts of hydroelectric power
development on these rivers and weds(DOC 2020).

Notable hydro scheme modifications

The proposed solar development site is in close proximity to several hydropower
stations which are part of the larger Waitaki hydro scheme. This scheme comprises five
hydro-generation stations in the Upper Waitaki and three in the Lower Waitaki as well
asa series of dams and canals to optimise generation pot&eiatlopment of this

hydro scheme hassulted imotable modifications to the surrounding environnukre

to the construction of dams, formation of lakes (kake Benmore), and diversion of
water through canalsdrastically altang hydrological regimes of the rivers in the
Mackenzie basin.Construction of dams has also hindered the movement of aquatic
species through the river system.

The site | ies al on g swhitheconndctd akeeRuataniwBa aadn d C
Lake Benmore, andre associated withwo power stations (&hau

Hydropower inundation areas

Parts of the proposed solar farm property fall within the hydroelectricity inundation
hazard are&entifiedin the Mackenzie District Plan This includes a large area along

the northern side of the property, and a smaller area on the southern side. These areas
are recognised as those at riskneindation due téhe unlikely event of a dam or canal
breach only and do not reflect any natural hazards, for example flooding from rivers.

Current and recent land use

The site is currently operating under a farm lease arrangement, predominantly as
cropping and sheep grazing. The area is subdivided into fenced paddocks and some
have been used for hay/baleage production. Most of the site has been cultivated by
directdrilling, and this has led to a widespread distribution of improved pasture species
across the site, Table 9 provides a breakdown of indigenous vegetation, exotic
vegetation and improved pasture at the site.

7
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4, VEGETATI ON AND HABI TATS
4.1  Overview
Fifteen vegetation and habitat types were identified at the site:

Terrestrial Habitats

Flood channel shrubland (1.2 hectares)

Sweet briar shrubland (22.4 hectares)

Browntopsweet vernatlover grassland (488.3 hectares)
Alluvial grassland (35.7 hectares)

Scarp herbfield and grassland (10.2 hecjares

[Wilding conifer]/scarp herbfield and grassland (4.2 hectares)
Sweet vernamouseear hawkweed herbfield and grassland (2.9 hectares)
Hares foot trefodsweet vernalgrassland (5.8ectares

. Old river terrace (8.1 hectares)

0. Haresfoot trefoil herbfield (272.3 hectares)

1. Earthworks and quarrying (3.5 hectares)

RPROo~NoOrwhE

Wetland Habitats

12. Ephemeral wetland (0.1 hectares)

13. Tall fescue rautahi marsh (2.1 hectares)
14. Alder forest (1.9 hectares)

15. Crack willow forest (0.8 hectares)

These vegetatidhabitat types are described beland mapped ifigure6.
4.2  Vegetation and habitat types

421 Terrestrial

1. Flood channel shrubland

Shrubland is present alongsaasonally wet flood channel in the northeast

part of the site. T h e i ndi genous s hr u IDiscarihk mat ak t
toumatoQ is common along edges with occasional exotic woody species such
as elder $ambucus nigha sweet briafRosa rubiginospand broom Cytisus
scopariu$. A large crack willow is also present in this area. The ground cover
is dominated by sweet vernal, browntég(ostis capillarig, andYorkshire fog
(Holcus lanatuy alongwith yarrow @chillea millefoliun), red fescueRestuca
rubra), white clover Trifolium repen¥, creeping buttercup Ranunculus
repen$, cleavers Galium aparing, mouse ear chick weedCérastium
fontanum), and bog stitchworgStellaria alsing. In areas that lack shrubs, small
localised wetlands are present, containing pasture species (sweet vernal,
browntop, Yorkshire fog, rautahiCérex coriacep oval sedge Qarex
leporing), Juncus conglomeratuand track rushJuncus tenujs

{?\:Wﬂd]and © 2025 14 Contract Report No. 6620
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Plate 1: Flood
channel shrubland
with tumatakuru and
sweet briar.

2. Sweet briar shrubland

Sweet briarforms patches of shrubland in the southern part of thevgiie a
ground cover dominated by occasional spring speedwelfofica verng
haresfoot trefoil Trifolium arvensg browntop, sweet vernal, vipers bugloss,
yarrow, sheeps sorrdRmex acetoselljaBromus tectorumand white clover.

3. Browntop-sweet vernatclover grassland

Exotic-dominatedimproved pasture grassland in the naeth partof the site

comprises patches of browntop and sweet vernal, red fescu8ramadissp.

This areaalsocontains a high abundance of yarrandred clover (Trifolium

pratensg probablydue to the presenad more productive soils. This grassy
vegetatioralso contains patchesluérbfield dominated by white clover, mouse

ear hawkweedand red clover with har esf oot trefoil, s h
occasional sweet vernal and woolly mulleife(bascum thapsys

Plate 2: Browntop-
sweet vernal-clover

grassland,
towards the interior of
the site.
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4, Alluvial grassland

A small stream runs through alluvial grassland in the eastern part of the site
Vegetation is taller in stature and comprises exotic grasses and herbs with
occasional indigenous species. Pasture spéciesluding sweet vernal,
browntop, Yorkshire fog and white clovierare abundantas well asJuncus
conglomeratusjointed rush,red fescue, bog stitchwort, water forgeé-not
(Myosotis laxg, and lotus Cotus pedunculatysin marshy areadndigenous
sedges r aCarexisecty and bok rushchoenus paucifloriisare
occasional present along stream margins with the indigenousBhévimella
angustifoliaalso present in some areas. Woody spéciegluding common
alder (Alnus glutinos® sweet briar and tumatakuru are also present
occasionally on stream banks.

5. Scarp herbfield and grassland

Stony scarps on the eastern and western margins of the site support low stature
vegetation dominated by exotic herbs and grasses, haresfoot trefoil -eawuse
hawkweed PRilosella officinarun), red fescue, and occasional sweet briar.
Creeping pohuehudiuehlenbeckia axillarlsmUi k ai k a / oMiciotisn or c h
unifolia), white clover, purging flax Linum catharticun), vulpia hair grass

(Vulpia myuro} , s boered ym@osy andBromus tectorumare also common.

The indigenous her@onvolvulus verecundudsverecunduss also present on

these scarps, as is occasional New Zealand hareb¢tdhlénbergia
albomarginata andgolden spaniardAciphylla aurea.

o

Plate 3: Example of scarp herbfield and
grassland in the western part of the site.
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6. [Wilding conifer]/scarp herbfield and grassland

In the northwesrn partof the site, the scarp dividing the outwash plain has
scattered Corsican pinBiqus nigrg and ponderosa pin@(ponderospabove
grasslanddlominated byred fescue, sweet vernal, browntop, and hard tussock
(Festucanovaezelandiag¢. Numerous suishrubs, herbs, and smaller grasses
are presenincluding purging flax, mousear hawkweed, red clover, New
Zealand harebellPlantago novaezelandiag Celmisia gracilenta Raoulia
australis white sun orchidThelymitralongifolia), desert broomGarmichaelia
petiei), Pimelea prostratg Coprosmapetriei, Luzula rufa, hooked sedge
(Carex breviculmig, blue tussock Roa colensoj, and dwarf broom
(Carmichaelia vexillata

7. Sweet vernatimouseear hawkweed herbfield and grassland

Scattered sweet briar and porcupine shrubs above abundant sweet vernal and
mouseear hawkweedrepresent on the lower uncultivated outwash plain in the
northwesern partof the site. Onion orchid, white sun orchiRrasophyllum

colensoj Thelymitracolensoj New Zeal and harebel |, AL
(Acaena agnipila |, Ssheepos sorrel., hares foot
Geraniumbrevicaule red clover, red fescue, and vipers bughresalso present

8. Haresfoot trefoil herbfield

Herbfield dominated by haresfoot trefoil, motess hawkweevith occasional
Bromussp..whi te c¢cl over, sheepb0s sorrel, swe
rose is present occasionally. Some areas are more exclusively dominated by
mouseear hawkweed with occasional sweet vernal, sheeps sorrel and haresfoot
trefoil. Briar, vipers bugloss, kindevil Pilosella praealta and silvery hair

grass Aira caryophyllea are more abundant in rocky areas.

9. Old river terrace

Two examples of old river terrace are present in both the eastern and western
marginsof the site with vegetation mostly comprising of meese hawkweed,

sweet vernal, mUi kai ka/ onion orchid
including hooked sedge, creeping pohuehue, common mat @asyolvulus
verecundus f. verecundua n d m Uwhitea suk archid (Thelymitra

longifolia) are common as well as exotic hertestsear(Hypochaeris radicatp

haresfoot trefojland spring speedwell. Woody species are ocnaljopresent,

including broom andMVielicytus alpinusand wilding lodgepole pineP{nus

contortg.

10.  Haresfoot trefoil-sweet vernalgrassland

Uncultivated upper outwash plain in the northwestpartof the site supports a
grassland dominated by sweet vernal and df@oé trefoil, with occasional
brownt op, sheepods sorrel, whit e clov
(Hypericum perforatum Occasional taller sweet briar and vipers bugloss are
scattered within this grassland.

@::Wild]and © 2025 18 Contract Report No. 6620
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11.  Earthworks and quarrying
These areas comprigeconsented operatiorgarry site.

4272 Wetlands

12. Ephemeral wetland

An ephemeral wetland is preséntthe northern pardf the site. Vegetation
within this habitat is comprised of abundant celegved buttercup
(Ranunculus sceleratpand curled dockRumex crispys Exotic rushes toad
rush guncus bufonigysandjointed rush(Juncus articulatusand the exotic herb
Sh epher dapsellgpbursgsastorisare common. Other exotic species
present include spring speedwell, storkqltodium cicutariuny, water forget
me-not, oval sedge, prickly puh&g¢nchus aspgrtall willowherb (Epilobium
ciliatum) and kneed foxtai{Alopecurus geniculatys Two indigenous herbs
which are often associated wigphemeralwetlands are present, mudwort
(Limosella lineataq andGlossostigma diandrum.

2%

Plate 4: Ephemeral wetland habitat.
13. Tall fescue rautahi marsh

Marsh wetland is present in the northeasbf the site on the alluvial terrace
Vegetation in this area is dominated by tall fesdu@igm arundinaceumand
rautahi with lotus, sweet vern&@ulbinella angustifoliapval sedge, Yorkshire
fog, Juncus conglomeratuyand yarrowAn indigenous sedgé&arex kaloides
is also present in this area.
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5.1

5.2

14. Alder forest

Alder treesabout sixmetres tall in an old river channel have formed a closed
canopy,with no other woody species present in the canopy ofcanbpy.
Groundcover is eithedenselyvegetated with exotic grasses such as sweet
vernal and tall fescue and herbs (bog stitchwort, Californian thistle, dock and
hawkbit) or very sparse with celery leaved buttercup and water forgebt
amongst extensive pugging by stock.

15. Crack willow forest

Small patches of forest dominated by crack will&al(x xfragilis) are present
in wet old river channels in the east of the alluvial grasskiritie eastern
margin of the site. These were not inspected closely

FL ORA

Overview

Twenty-sevenindigenous vascular plants a6fl exotic vascular plants werecorded
duringthe site visit Appendix1).

Rare, Threatened and At-Risk taxa

Severof the indigenous species observed at theasgelassifieds At Risk Declining
and an additional species;onvolvulus verecundus f. verecundsislassified atAt
Riski Declining(Table 1 Plate 3.

Convolvulus verecundus f. verecundusryptic when not flowering and was recorded
widely on the margins of the sithiring the 2022 field survefFigure7). In only one

of these locations wasonvolvulus verecundus f. verecunflosvering. An additional
survey forConvolvulus verecundus f. verecunduss undertaken in summer 2023
2024 with more populations detected across the site.

Of the speciexlassified as At Risieclining, desert lmom, dwarf broom, and
common mat daisy were only observed on scarp and terrace riser habitats.
Rytidosperma exiguurand Pimelea sericeovillosaubsp.pulvinaris (Threatened
Nationally Vulnerabl® were also detecteon scarp and terrace riser habitatdow
abundance (Figure 6).

In 2024, diring the course of fld surveys at il site, he threat classification for
vascular plants warevised this resulted in the status Gbnvolvulus verecundus f.
verecundughanging fromrlhreateneeNationally Vulnerablgde Langetal. 2017) to

At Risk i Declining @e Langetal. 2024). Pimelea sericeovillosaubsp.pulvinaris
maintained its classification dfhreatened Nationally Vulnerable(de Langet al
2024). Rytidosperma exiguum, Carmichaelia petriei, Carex kaloides Carmichaelia
vexillata and Raoulia australis are still listed asAt Risk 1 Declining and
matagourft T ma t @ikcaria toumatolis no longert Risk (de Langet al 2029.
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