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EXECUTIVE SUMMARY

Windflow Technology Limited proposes to constructWand Farm on the ridges of Long
Gully Station, which is situated west and southVééllington. Up to 25 medium-sized
500 kW turbines are proposed with a total genematapacity of up to 12.5 MW. Access to
the site is via existing roads and farm track nekwo Some additional access track
construction is required and a small amount ofteeastks are required to prepare the turbine
sites. Each turbine will be erected by crane feoerane pad; where possible the crane pad
will be created using the exisiting road.

This report provides an assessment of the ecollogitects of the proposed Wind Farm,
including the layout of wind turbines, roads, accdsacks, laydown areas and other
infrastructure. The evaluation of ecological isspeesented in the report for the Wind Farm
has been undertaken to meet the requirements féxsaassment of Environmental Effects
under the Resource Management Act 1991.

Ecological surveys have been undertaken througtheuarea of the proposed development.
All sites and related roading have been visitedcdbeed, and evaluated. The ecological
impact of the construction and operation of the &/karm is likely to be minor as only
limited earthworks are required in areas that aeglgminantly pastoral. A list of vascular
flora was compiled from site surveys. No threatksgecies were recorded.

Effects on fauna are expected to be minor. Theenly limited indigenous bird use of the
Wind Farm site and the habitat is not particulauytable for most threatened avian species.
New Zealand falcon, k , kereru, and bats are known from the surroundimeg,abut are
probably only sporadic visitors to the site. Rigite common but thought to be at low risk of
turbine blade strike. The micro-siting of turbireasd detailed earthwork design will as far as
possible avoid habitat for key native species, saglrock stacks and rocky outcrops for
lizards, and large numbers of speargrass hostmgpkargrass weevil. Relocation of lizards
and speargrass weevils will be undertaken if reglir

Wind Farm infrastructure can be established atptioposed sites with no more than minor
ecological effects. Total area of vegetation @das estimated to be 0.57 ha, and ¢ 7,500 m3
of material is expected to be excavated to prepagesite; these are both relatively small
guantities. Cleared and earthwork areas will vegetated with native species where this is
appropriate. As part of the mitigation measuresdffow will include speargras#&¢€iphylla
squarrosa at sites that require revegetation to assist rgpgss weevil. Windflow will
investigate opportunites with the landowner, Gneatéellington Regional Council and
Wellington City Council to reduce goat numbers witthe Wind Farm. These mitigation
measures will adequately mitigate any possible @#vescological impacts caused by
construction of the Long Gully Wind Farm.

Once the Wind Farm is commissioned Windflow wildentakes carcass searches around the
turbines every three months and will report anyl land bat deaths (including incidental
finds) to determine if there are potential bladéstissues. The need for the continuation of
monitoring should be reassessed at the complefitminitial three year period and also if
there are significant changes in the habitat omgha in avain use patterns. Additional
mitigation measure may need to be considered dfebtdrike is found to be an issue.
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INTRODUCTION

Connell Wagner Ltd, on behalf of Windflow Technojod.imited (Windflow)
commissioned Wildland Consultants Ltd to assesspibtential ecological effects
associated with the proposed Long Gully Wind Favifind Farm). Windflow has
been contracted by Mighty River Power Limitédighty River Powérto manage the
resource consent application process and supplg wirbines for the site provided
resource consent is granted. The main purposénisfassessment is to outline
potential ecological effects of the proposed Wimdnk, including the layout for wind
turbines, roads and other infrastructure.

Possible ecological issues caused by the congiruofia new Wind Farm within the
boundaries of Long Gully Station have been evatlated presented in this report in
order to meet the requirements of an Assessmeineironmental EffectsAEE)
under the Resource Management Act 19RMA). Refer to Figure 1 for site layout.
Providing relevant and adequate mitigation for poyential adverse effects is a key
element of the proposal. Opportunities for ecalabrestoration and recreation have
also been considered and relevant findings areepted as part of this report.

A series of photographs of the proposed Wind Fatrenase appended.

SITE OVERVIEW

The Wind Farm is proposed for a site known as “Ldaglly” (Long Gully),
south-west of the current extent of suburban Wgiiin, on Long Gully Station. The
site is in the vicinity of the Hawkins Hill radaadility, to the west of the Wellington
landfill, south-east of the West Wind wind farm adldse to the Brooklyn wind
turbine. The name of the station is derived frdva most distinctive topographical
feature of the area. Within Long Gully, the Silv@tream drains the south-east
headwaters of the Karori catchment. Silver Streaiginates adjacent to Te Kopahou
(485 m),c.1.5 km from the coast, then flows inland in a harasterly and then in a
westerly direction to join the Karori Stream, whichrves to flow southwards to the
coastc.5 km west of Sinclair Head.

The Long Gully property is largely uninhabited arwohsists of marginal farmland
characterized by steep, windswept, predominantiybscovered slopes. EXxisting
gravel roads provide access through the propertiafon and 4-wheel drive vehicles.

There are several features of note in the surrogn@indscape. To the northeast of
the site lies Karori Wildlife Sanctuary and two \Wfeyton Natural Heritage Trust
Incorporated forest remnants that have been covetamth the Queen Elizabeth II
National Trust. To the east of the site is thaarglly significant Waipapa Stream
catchment and the Wellington Municipal Landfillor8e of the proposed turbine sites
are located on the ridge of the Waipapa Streanhoaat. Others turbnes are located
within the Karori Stream catchment which the Depant of Conservation considers
to be a Water of National Importance (Chadder&bnal. 2004; Ministry for the
Environment and Ministry of Agriculture and Forgs004). One of the proposed
overhead power lines is also situated in the Wap&peam catchment. Waipapa
Stream and Karori Stream are both classified ammally significant because the
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catchment has greater than 40% indigenous vegetataver, are habitat for
threatened indigenous fish species, and providéaidor six or more indigenous fish
species (Greater Wellington Regional Council 2008)The Department of
Conservation also indicated that, in general, rgparvegetation was considered
important and that seral shrubland is gaining irtgpare as a carbon sink.

Steep coastal cliffs at the southern end of the are included in the Greater
Wellington Regional Council Greater Wellingtoh coastal sites of regional
significance in the Draft Regional Policy Statemé®®08) and in the Rimurapa
Landscape Feature Precincts of the Wellington Cibyincil District Plan, and have
high natural character. A Geopreservation Sitedated in Long Gully valley as it is
part of the main Wellington fault which is considérto be regionally important.

The Department of Conservation also indicated ltoaig Gully may contain, or is in
close proximity to, areas where various threatgyladt species are known or thought
to occur (Table 1).

Table 1:  Threatened and local plant species known to occur in the vicinity of Long Gully
(Source: Department of Conservation).

Threat status
Scientific Name Common Name Relevance (N = national L
R = regional %)
Scandia geniculata Scandia R - Serious Decline
Austrofestuca littoralis Sand tussock Not relevant, strictly N - Gradual Decline
coastal species R - Gradual Decline
Desmoschoenus spiralis Pingao Not relevant, strictly N - Gradual Decline
coastal species R - Gradual Decline
Sonchus Kkirkii Sow thistle, puha N - Gradual Decline
R - Sparse
Rubus squarrosus Leafless lawyer R- Sparse
Hymenophyllum minimum Filmy fern R- Sparse
Pterostylis foliata Grassland R-Sparse
greenhood orchid
Corynocarpus laevigatus Karaka Association with historic
Maori sites®
Freycinetia banksii Kiekie Threatened by browse Important to Maori
Fuchsia excorticata Tree fuchsia Threatened by browse Important to Maori

1. Hitchmough R., Bull L., Cromarty P. (Eds.) 200New Zealand Threat Classification System list§320Science &
Technical Publishing. Wellington, Department of Gervation.

2. Sawyer J.W.D. 2004. Plant conservation strat&ggllington Conservancy (excluding Chatham Islan@904-2010.
Department of Conservation, Wellingta®i pp.

3. Sawyer J., McFadgen B., Hughes P. 2003. Kaj@keynocarpus laevigatudR. et. G. Forst.) in Wellington Conservancy
(excluding Chatham Islands). Department of CongemaWellington, DOC Science Internal Series, 801: 26 pp.

Various threatened fauna species also occur inLtmg Gully area. Speargrass
within Long Gully hosts the Nationally endanger&tephanorhynchus insolitus
weevil. Long Gully is also part of the last stronghold Futton’s speargrass weeuvil
(Lyperobius huttoni in the North Island. They are considered to bgianally
threatened, although not at a national level (Hiitohgh et al. 2007). Bats are
reported from the wider area, these are most likely be long-tailed bats
(Chalinolobus tuberculatygNationally vulnerable, Hitchmougét al. 2007). Long-
tailed bats have been confirmed from Karori WikdlBanctuary, although they don’t
appear to be present every season or every yeaw(RaEmpson, Karori Sanctuary
Conservation Manager, pers. comm. 23 Apr 2009)er@fare anecdotal reports of
regular but perhaps seasonal use of the area by Zdaland falcon Ralco
novaeseelandiage(Nationally vulnerable, Hitchmougket al. 2007). Falcon are
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regularly seen in Karori Wildlife Sanctuary, andidg the 2008/2009 season a failed
falcon nest was located, although no overt breediegaviour (particularly dive-
bombing) was noted (Raewyn Empson, Karori Sanct@doyservation Manager,
pers. comm. 23 Apr 2009). Additionally, other ttened fauna have been released
into Karori Wildlife Sanctuary, and many of thegeesies are using the surrounding
area (discussed further under Fauna).

Feral goats@apra hircu3, horses Equus callabug cattle Bos tauru¥, fallow deer
(Dama dama and sheepQyvis arieg graze the site and may continue to do so
following the construction of the wind farm, shouwdnsent be granted. Pi§Us
scrofg sign has also been noted on occasion.

PROJECT OVERVIEW

The Station is owned by the Long Gully Station Trestablished for the Watson
family who live on the station and support the @®gd Wind Farm development.
Mighty River Power has an agreement with the Tfoist license and the possibility
of a lease for defined parts of the Station foreasdo construct and maintain the wind
turbines and electricity lines should consent tostauct the Wind Farm be granted.

The proposed Wind Farm would consist of two rows\ohdflow 500 turbines: one
row of up to 17 turbines along the western sideTef Kopahou Ridge (to the
southwest of the Radar Statiosp@thern ridge and another row of up to 8 turbines
on the west side of Long Gullp@rthern ridge.

The two-bladed, New Zealand-manufactured Windfl&®® Surbines have a rotor
diameter of 33 metres, and are 47 metres tallttwtdade tip, similar in height to the
Brooklyn turbine. As such, the Windflow 500 turbs; (0.5 MW) are much smaller
than 2-3 MW-sized turbines of recently-construaed other proposed wind farms in
New Zealand.

The preferred turbine foundations for the site ‘anegle pile’ foundations which are
2.4 metres in diameter and create minimal surfasteitbance. The final civil works
design and geotechnical studies will determine ahwunt of earthworks required.
The project’s civil engineering assessment andagsociated drawings illustrate
indicative maximum excavation volumes and lengthsuine access tracks. The
current estimate of maximum excavation volume negliis about 7,500 A
proportion of this total will be able to be reuded the project’s roading and other
construction purposes, but some will need to bpadied of elsewhere on site. It is
anticipated that the final excavation volumes Wwdl at the lower end of the range as
existing farm roads or access tracks would be asgghrt of the laydown area for the
turbines wherever possible, and laydown areas @treequired to be perfectly flat, or
rectangular in shape.

Up to 112 power poles will be installed along twaotes to connect the Wind Farm to
the local electricity network. The poles will resgle standard concrete road-side
poles and will generally be about 8m tall, althowsggime may be up to 12m tall to
clear taller vegetation. One route will replace #xisting poles along the road in

— A
{7 w;:, .
'\’i’:: Wﬂd]ands © 2009 3 Contract Report No. 2084

[ ]

CONSULTANT



Long Gully valley itself. The other route will gerally follow the Tip Track cycle
route from the ridgeline to the Municipal Landfil Owhiro Bay.

Most farm tracks at the Long Gully site are suéfidly wide and suitably cambered to
allow access of the construction vehicles and @mhall stretches will need to be
upgraded. Turbine parts will lifted by crane imbgation, to further minimise impact
on the natural environment and reduce earthworks.

The construction of the proposed Wind Farm shoalk@ tapproximately five months,
with up to 14 people on site at any time. Environtakmanagement plans will be
prepared to ensure that any construction effeatdding noise and dust, are kept to a
minimum.

STATUTORY PLANNING REQUIREMENTS

This report comprises an assessment of the ecalogitects of this proposal and
addresses the ecological matters identified insP&rt6, and 7 of the Resource
Management Act (1991). The objectives of this aasest were to:

Describe the ecological features and conservatalneg in and adjacent to the
site;

Identify actual or potential effects of the Windrifadevelopment focusing on the
ecology of the site, and rare or threatened plamisnals, and habitats;
Recommend ways that any identified potential adveffects can be avoided,
remedied, or mitigated;

Provide guidance on whether ongoing monitoringegguired.

In the preparation of this report, the followingtsttory documents have been taken
into consideration:

Wellington Conservation Management Strategy;

Regional Policy Statement;

The Coastal Policy Statement and Regional Coakdat P

The Regional Soil Plan;

The Regional Freshwater Plan;

The Wellington City District Plan.

The Wellington City Council Outer Green Belt managat plan.

In summary, the policies, objectives and regulaionthese documents require that
the following matters are addressed:
- Qutstanding or rare indigenous plant communities;
Areas containing nationally rare or threatened igsec
Areas and habitats important to the continued salvof indigenous species
(there is a requirement to avoid these areas irCthastal Policy Statement, and
Outer Green Belt management plan advocates thegbiart and enhancement of
areas of indigenous vegetation);
Areas important for migratory species and to vudbé&r stages of common
indigenous species;
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5.1

Ecological corridors;

Protection of ecosystems vulnerable to modificatiorcluding estuaries and
wetlands;

The potential for restoration and rehabilitatiomatural character;
Areas of scientific values;

The quality of freshwater entering the coastal area

Cumulative effects.

We have also addressed the Wind Farm provision®lan Change 32 of the
Wellington City District Plan, which specificallytates that proposals will be
examined on a number of criteria including:

Vegetation removal;

Sensitivity of the site to disturbance;

Potential effects on resident and migratory binag fauna;
Degree of earthworks, and how runoff can be managed
Cumulative effects.

ASSESSMENT METHODS

In this assessment:

“Project Footprint refers to the portion of the study area that v directly
affected by physical works such as the upgradingaotess tracks, the
construction of turbines and associated infrastingct

“Wind Farni (or application site) refers to the area withire tcadastral boundary
of the property.

“Study Ared (or receiving environment) refers to all land amdter bodies that
could be potentially affected by this project, urihg major watersheds draining
from the site.

Site visits

Following a site familiarisation visit in mid-2008uring which basic observations
were made, actual field surveys were undertakemgluhe period 31 October 2008
to 30 January 2009. The GPS positions for the gsep turbine sites were provided
by Windflow and the ecological features within animum radius of approximately
25 m from the GPS position were surveyed and destri Similarly, the ecological
features adjacent to access roads and within pedpaydown areas and access tracks
within the Wind Farm were surveyed and assessednstances where the proposed
positions of some turbines have changed (see Vwdfloverall consent application
and AEE) the revised sites were visited.
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5.2

5.3

6.1

6.2

Assessment of vegetation

The vegetation pattern in the proposed Wind Farrm mapped at a broad scale in
groupings based on structural classes, charaatdigénous/exotic dominant), and
‘dynamics’ (secondary forest, scrub, shrubland,sgjend) (definitions as per
Atkinson 1985). Aerial photographs were utilisedtihe field and vegetation was
viewed from vantage points throughout the siteeasrclose to or within the proposed
Wind Farm were mapped. In general, the vegetatamacter is described in terms of
decreasing dominance of indigenous cover.

Fauna

All animals sighted at the Wind Farm site were rded, and their potential to
interact with wind farm infrastructure during comsttion or after commissioning (e.g.
height at which birds were observed crossing agjideas also noted.

VEGETATION AND HABITATS

Overview

All of Wellington was predominantly forested at tthme of European arrival (Boffa
Miskell 1988), but virtually the entire area wadsequently cleared. The indigenous
vegetation currently present at Long Gully is eiir composed of secondary
vegetation that has regenerated following post-pe@a arrival forest clearance.

In broad terms, areas of low quality pasture aesgmt along the ridges and side
spurs. In many places this pasture is being ceémhby indigenous and exotic shrubs.
In steeper and less accessible areas, the shrubsate over the grass (shrubland)
and in some parts of the Wind Farm, shrubs formoatiguous closed canopy
(indigenous scrub). There are also steep rockgsa@nd some scree slopes and rock
faces formed by track cutting.

In the northern part of the valley, areas of prethamtly indigenous secondary forest
grade into areas of kanuk&unzea ericoidgdmanuka eptospermum scopariym
forest, shrubland, or gorsdJlex europaeus The valley floor and sides are
predominantly shrubland, with areas of gorse anthes@ine Pinus radiatg
plantations. Stream gullies often have a canopyidated by mahoeMelicytus
ramiflorus) and mamaku Gyathea medullarjs Where stock have access, the
understorey is sparse.

Type descriptions

Descriptions of the various vegetation types presgenhe Study Area are provided
below, and mapped in Figure 1.

1. Indigenous secondary forest

Mahoe-dominant canopy, 3-5 m tall, with occasicgralergent pine tree®ipus
radiata) and rewarewa Knightia excelsa Other common canopy species
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include wineberry Aristotelia serratd, mapou (Myrsine australi}, mamaku
(Cyathea medullaris manuka K eptospermum scopariymkanuka Kunzea
ericoidey, pate Gchefflera digitaty lancewood Rseudopanax crassifoliys
five-finger (Pseudopanax arborels tauhinu, Qzothamnus leptophyllys
koromiko taranga Hebe parviflorg and occasional kotukutukuFichsia
excorticata.

None of the proposed turbine sites are within oselto indigenous secondary
forest.

2. Manuka-kanuka forest

Predominantly closed canopy of manuka-kanuka up no tall, with emergent
mahoe and mamaku in some of the stream gulliesherOtommon species
include pate, lancewood, five-finger, tauhinu, koiko taranga, gorseU{ex
europaeu} rangiora Brachyglottis repandg ongaonga Urtica feroy, and
mingimingi (Leucopogon fasciculatus The understorey can be rather bare in
places due to shading and browsing by feral goats.

None of the proposed turbine sites are within oselto manuka-kanuka forest.

3. Indigenous secondary scrub

Primarily a closed 1-2 m tall canopy dominated byhinu and divaricating
coprosma species such &oprosma crassifolia Coprosma propinquaand
Coprosma rhamnoides Other species include manuka, kanuka, rangiora,
mingmingi, and the occasional cabbage tregeordyline australiy flax
(Phormium cookaniurandPhormium tenaxand patches of gorse. The branches
are intertwined withClematis forsteri and pohuehueMuehlenbeckia australis
andMuehlenbeckia complexa On the margins and in canopy openings there are
more grassland species, such as silver tusdoaé €itg, Microlaena polynoda
Leptinella squalidasubsp.squalidg and bidibid Acaena anserinifoligp as well

as a range of introduced pasture species. Maho@dtes in some gullies.

Proposed Turbine Site 17 is adjacent to an areadajenous scrub, but will be
located on a cleared gravel area.

4. Indigenous and exotic shrubland

A mixture of indigenous species such as tauhinu divdricating coprosma
(mainly Coprosma propinquand Coprosma rhamnoidg¢sand greater or lesser
amounts of exotic weedy species such as gorsegetpgarBerberis darwini),
Spanish heathHrica lusitanicg, and blackberryRubus fruticosusgg.). The
canopy is generally 1-2 m tall but the cover ofuslsrin the canopy is 20-80%
over rough pasture or bare ground. The rough pasncludes introduced
pasture grasses, dandeliohafaxacum officinalg plantain speciesP{antago
lanceolata Plantago majo), ragwort Senecio jacobagahedge stachyssfachys
silvatica), and indigenous species such as silver tussocBuntain flax
(Phormium cookaniuin Leptinella squalidasubsp.squalidg and bidibid. On
bare sites a range of smaller species are preseht aspatotara l(eucopogon
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fraseri), Asplenium appendiculatusubsp.maritimum Blechnum penna-marina
Blechnum procerum Grammitis billiardierej Raoulia glabra and Senecio
minimus

Many of the stream gullies, especially within Lo@glly, have narrow riparian
margins with a taller mahoe-dominant canopy. Theeustorey is generally
sparse or predominantly grassy due to goat, dedr stock browsing but
divaricating coprosma and tauhinu are common, asggonga, with occasional
supplejack Ripogonum scandehs

Several turbine sites (1, 2, 3, 10, 11 and 16)s#teated within the exotic and
indigenous shrubland vegetation type. The arestsviti be modified for turbine
sites, laydown platforms and access tracks areoprathntly rough grass with
occasional shrubs (40% or less shrub cover).

5. Grassland

On the southern ridge (proposed Turbines 1 to th&,grassland comprises a
mixture of introduced grass and pasture species vatiable amounts of silver
tussock, tauhinu, and divaricating coprosma speched in with the pasture
species are ragwort, hedge stachys, and indigespesies such aseptinella
squalida subsp. squalidg bidibid, Thelymitra longifolia Libertia ixioides
Helichrysum filicaule Anaphalioides trinervisAcaena novae-zelandig€entella
uniflora, Colobanthus muelleri Hydrocotyle moschatavar. moschata and
Hydrocotyle elongata The grassland on the northern ridge (proposethiies
18 to 25) is much more heavily grazed and cont@wner indigenous shrubs and
herbs.

All remaining proposed turbine sites not yet memtid are situated in grassland.
6. Pines
There are areas of planted and possibly wildingepiwithin Long Gully. No
effort was made to identify understorey specieondNof the proposed turbine
sites fall within a pine-dominant area.
7. Gorse
On the lower slopes of Long Gully valley there areas of predominantly closed
canopy gorse. Other species such as tauhinu aggbra occur occasionally. It

is likely that other species occur in the understpbut this was not investigated.
None of the proposed turbine sites are locatedinvéh area of gorse.
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6.3

8. Road cuttings

There are significant areas of existing road cgttmithin the proposed Wind
Farm. These areas have not been mapped as theyohbva small horizontal
component with a much larger vertical component are therefore spatially
small to map. On older cuttings, the vegetatiomgases a range of divaricating
and small-leaved species (tauhi@gprosma propinquaCoprosma rhamnoides
manuka, Olearia virgatg, silver tussock, many different fern speciesgéar
amounts ofAnaphalioides trinervis and occasional speargrass. Other than
secondary indigenous forest, these older cuttingghee most biologically diverse
within the Wind Farm. More recent cuttings are ex@d by occasional shrubs
and copious lichens. The most recent cuttingsuastable scree-slopes that are
eroding into Long Gully stream.

None of the turbine sites are located on road raygti but some areas of road
cutting may be modified to gain access to turbitess

9. Coastal cliff vegetation

This vegetation type was not assessed or mappé&dwak not be affected by
development or operation of the Wind Farm. Notatéimding that fact, our
overall assessment has had regard to the existéribes vegetation type, which
the Wellington City and Regional councils have hgjited as being of some
significance.

Vegetation and proposed overhead power lines

Up to 112 power poles will be installed along twaotes to connect the Wind Farm to
the local electricity network. The poles will resgle standard concrete road-side
poles and will generally be about 8m tall, althowsggime may be up to 12m tall to
clear taller vegetation.

The route along Long Gully valley floor and up Whig Hill consists of up to 61
poles. These poles will replace existing poweepalong the grass verge of the road.
The predominant vegetation type for power poles 181861 will be exotic grassland.
Power poles P1 to P15 are situated adjacent tothendires cross over some areas of,
indigenous secondary forest and indigenous secgrsdanb. It is unlikely that these
vegetation types will be impacted by the placenwnthe power poles. It is also
anticipated that flying fauna are unlikely to beaely impacted by power poles and
wires as similar structures already exist in tmsi®nment. However, the power
poles need to be suitably insulated to preventtrelegtion of birds (Bevanger and
Brgseth 2001; Ferrer and Janss 1999; Fox 2008;edar2005; Harness and Carlton
2001). If adequate soil retention methods are tisexl there should also be no impact
on the nearby Silver Stream tributary. Overallithpacts of this overhead power line
are considered to hesry minor.

The other route will generally follow the Tip Traclcle route from the ridgeline to
the Municipal Landfill at Owhiro Bay and consists up to 51 power poles. This
route crosses Wellington City Council owned landtle Waipapa (Te Kopahau)
catchment. This area is classed as Open Spacetl# ifVellington District Plan
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(Wellington City Council 2006) and is also parttbé Outer Green Belt (Wellington
City Council 2004). This area has also been ifiedtas Department of Conservation
Ecosites (Waipapa Catchment Shrubland and OwhishBu

The aim for Open Space B land is that the naturafacter, informal open spaces and
opportunities for recreation are maintained andiedland, in the broadest sense, do
not involve buildings or structures. The objectfee these areas is to maintain and
enhance natural features (including landscapeseaondystems) that contribute to
Wellington's natural environment, with a policy @acourage retention of existing
native vegetation and where appropriate re-intrechative cover.

Analysis of the route of the overhead power lines wadertaken as a desktop exercise
coupled with previous observation of the generaharFroude (2002) has mapped the
vegetation within the Wellington City Council arealhese vegetation types are
described below (Table 2), in relation to the lawatof the power poles, and
compared to vegetation descriptions used in thgerte The parts of the site that are
considered to be part of the landfill area were aedcribed by Froude (2002) and
these have been described from aerial photos antpartson with the Froude
vegetation types.

Table 2: Vegetation descriptions for proposed the Tip Track power pole route
according to Froude (2002), and this report.

mljr(rzlser Vegetation type (Froude 2002) Vegetation type this report
ShGU - Upland shrublands over grass|g
; rassland and/or
exposed upper slopes and ridges, 20 [0,. .
. . Indigenous and exotic
80% shrub cover, dominated by a vari atg/
P1to P6 . X . hrubland
of species with a low profile and |a
divaricating habit, can include common
Poa cita
ShG - shrubland over grass, 20 to 80kidigenous and exotic
P22
shrub cover shrubland
ShGA - indigenous and exotic shrublgnd
P33 over grass, 20 to 80% shrub cover. Fromdigenous and exotic
the aerial it would appear to be mahpshrubland
gorse and grass
P7 to P13,
P14 to P21, SA — Exotic species dominated scrub witborse
P25 to P37,| gorse and/or barberry present.
P39 to P50
P 23 P24 No classification, P23 and P24 appeal to
and I’351 be located in an area of gorse and P5[1Gsrse
within the Municipal Landfill itself.

The area has also been mapped by the Land Covabd&3a project (version 2) as low
producing grassland (P1 to P5) and gorse (remaiidersites) within areas of broad
leaved indigenous shrublands. The vegetation lemeats of grey scrub, such as
divaricatingCoprosmaspecies and tauhinu. Grey scrub is considerée@ ionportant

in the Wellington region, but is generally more stah The area crossed by the
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6.4

proposed overhead electrical route is most likelgucceed to broadleaved forest and
grey scrub components will mostly disappear.

Thus no significant vegetation types will be aféettby the proposed routes.
However, the Waipapa (Te Kopahau) catchment as@ewhk a valuable area as it
contains forest remnants, currently provides lisatp other bush areas, is a large
green open area, has the potential to succeed uaignto predominantly native
ecosystems and is a large portion of the Outer iGBR=dt. Thus placement of the
overhead power line and poles requires some eaalbgensitivity and long term
foresight to ensure that ecological processes mvatlbe compromised in the future.
Currently most pole locations are along an existragk, these can be serviced from
the track, and vegetation along the track is liklyoe kept short to keep the track
open. However, care needs to be taken that thghthef overhead power lines
crossing larger spans, of currently predominanttgtie scrub, can accommodate
taller canopies of future forests.

Provided the overhead electrical route and plac¢émiepoles is carefully considered,
and adequate soil retention methods are employedpverall ecological impact of
this overhead power line is considered tovbeor.

Outer Green Belt Management Plan

A summarized vision for the Outer Green Belt (OG8)A continuous green belt
following the ridges west of the city from the SbuCoast to Colonial Knob, in
which indigenous vegetation is restored and an infal recreation network is
widely accessible.”(Wellington City Council 2004). The following criteria and
principles, amongst others, help define the Outele® Belt concept (Wellington City
Council 2004);
Indigenous ecosystems and important ecologicalufeat To recognize and
protect indigenous ecosystems and important eadbdeatures, and in
particular the streams and significant areas ofgambus vegetation from
which a more continuous band of vegetation willvgro
Landscape and landformlo recognise and protect natural landscape and
landform characteristics of the ridge system orvibstern side of the city.
Recreational places and linkageBo identify and protect important existing
or potential recreational sites and linkages (ewxggooints, tracks, routes and
destinations).

The OGB concept is centred on a predominantly aedrly continuous green
ridgeline dominated by ridge top and hilltop enwmimeents (as identified in Boffa
Miskell Limited 2001). Significant vegetation thatcontiguous with these ridge and
hilltops are included (especially bush remnants stneems) as are areas that provide
opportunities to create ecological and recreatiokages. The Outer Green Belt
Management plan, in general terms, promotes a awtibn of densely forested
slopes and gullies with areas of open ridges atitbfps above (Wellington City
Council 2004; p43)

The main ridge that lies above the landfill areadssidered to be a secondary linkage
that provides a green connection through and beybadOGB and is considered
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important for recreation and viewscape opportusi(i@&/ellington City Council 2004).
The ecological objective for this area is to foster enhancement of bush corridors
through the prevention of fire and the managemeptamt and animal pests.

The following turbines are located within the adesignated as the Outer Green Belt;
T1, T2, T4, T5, T6, T7, T8, T10, T11, T12, T13 ant4. All the proposed turbine
sites that fall within the OGB are either situatadgrassland (dominated by exotic
pasture species) or exotic and indigenous shrubf@ahdT2, T10, and T11). Those
turbine sites that lie within exotic and indigenalgubland are also dominated by
exotic pasture species, but have a higher propodfeexotic and indigenous shrubs
which is generally still less than 40% of the totaver. The proposed Tip Track
overhead electrical route also traverses the OGB.

As the OGB Management Plan acknowledges, developofenative vegetation in
this area is likely to be slow due to environmegtahditions, and it is not anticipated
that tall vegetation (forest) will develop withinet lifetime of the Wind Farm. Given
current stock and pest animal densities, it is raagn be unlikely that a closed
indigenous canopy (scrub) will develop within thime span. Thus, locating turbines
within the OGB will not cause a significant advensgact on the ecological potential
to develop a continuous tract of indigenous vegatawvithin the OGB. If the route of
the overhead power line is adjacent to the exidiagk, and avoids long low spans,
then the overhead electrical route will also nanpoomise the ecological values of
the OGB.

FLORA

One hundred and seventeen (117) indigenous andkdidc esascular species were
recorded within the Wind Farm (not a complete lisfer to Appendix 1). Most are
common species, typical of the vegetation and htbfiresent. No threatened species
(as per Hitchmougtet al. 2007) were found. Indigenous tree fuchdraughsia
excorticg, which is important to Mori and threatened by mammal browsing, was
noted in the secondary forest at the northern énldeosite. Secondary forest on the
property will not be affected by construction oé foroposed Wind Farm.

AVIFAUNA

Nearly all indigenous bird species are protectedleunthe Wildlife Act 1953.
Indigenous bird species are those species that &awed in New Zealand without
human assistance. They may have been in New Zk#&banseveral million years
(e.g. kiwi speciesAptery® or be more recent immigrants (e.g. spur-wingem/g,
Lobibyx novaehollandige Generally species introduced by humans argratécted,
and some indigenous species (i.e. black-backed batuus dominicanusare not
protected under Schedule 5 of the Act, whilst othdigenous species (i.e. paradise
duck, Casarca variegata New Zealand shovelerAnas rhynchotisand pukeko
Porphyrio melanotusare considered to be game species under Schkeaddlie Act.
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8.1

8.2

Overview of New Zealand Experience

To date very few birds and no bats have been mg@s having been killed by wind
turbine blade-strike in New Zealand but there reenlvirtually no formal, scientifically
robust monitoring in place (Powlesland 2009). lorenthan ten years of operation, the
only casualty reported for the Brooklyn turbine aen an adult blackbird. The Hau
Nui Wind Farm has been operational since 1996 a®dnrot reported the deaths of
indigenous avian species (New Zealand Wind Energgogiation 2005). The Te Apiti
wind farm site has reported the death of 11 magp@®&gnnorhina tibice)) two
Australasian harriergCfrcus approximansand one kingfisherTdiramphus sanctjis
since opening in 2005. A black-backed gull anduanimer of magpies have been
reported as fatalities at the Trustpower’s Taravumal farm (New Zealand Wind Energy
Association 2008). A study by a Massey Universitydent on impacts of wind farms
on birds had to be abandoned, partially due to tdakata (New Zealand Wind Energy
Association 2005).

As a result there is little information about thateractions of wind farms with
New Zealand bird species. It is therefore not iptssso accurately predict which
indigenous species will accommodate or avoid t@dbin their habitat, or which species
are likely to be subject to blade-strike. HoweNeappears likely that effects on birds
will prove very minor (as has been the experiencerseas). Numerous resource
consent hearings in New Zealand have covered s$kisei and the lack of potential
impacts is confirmed each time. The proposed LGujjy Wind Farm does not
present any particular risk factors, as this repditset out.

Overview of experience internationally

It is, however, useful to review overseas expegeasfcavifauna wind farm fatalities as
this is where most of the research and most ditiadities have occurred.

Birds

Bird mortality at overseas wind farms has beenaldei (Stewaret al. 2007), with a
few wind farms having had adverse impacts on bidsg, 1143 carcasses of more than
40 species, including threatened species, weredféaliowing searches around 4075
turbines at the Altamont Pass Wind Resource Aredifdtnia, USA, during May
1998 — May 2003 (Smallwood and Thelander 2008).wéi@r, many wind farms
exist and operate where recorded bird mortality b@sn non-existent or minimal,
including facilities in Africa, Asia, Europe, Austia, Canada, USA and South
America (Kingsley and Whittam 2005). For examphethe UK, there have been no
significant ornithological problems reported at difarms, despite there being some
101 wind farms in operation in 2005 comprising abb284 turbines with a capacity
of 979 MW (Drewitt and Langston 2006), mainly besadhey are sited away from
important bird populations (Percival 2005).

Risks to avifauna posed by a particular wind farso aneed to be considered in
context with other collision hazards for birds (®illingham and Fletcher 2008). A
large amount of published and unpublished liteetexists on avian deaths due to
anthropogenic sources. Ericksah al. (2005) reviewed available literature and
studies from around the world and estimated thanhf600 million to possibly over

— A
7 :4;:, .
“"3’- Wﬂd]ands © 2009 14 Contract Report No. 2084

[ ]

CONSULTANT



1 billion birds are killed annually in the UnitedaBes. Causes include collisions with
human-made structures such as buildings and wind&®8 million birds/annum),
power lines (130 million birds/annum), vehicles (@0lion birds/annum),
communication towers (4.5 million birds/annum), Wirturbines (28.5 thousand
birds/annum), and airplanes (25 thousand birdsfapnu Wild and pet cats are
estimated to claim 100 million birds per annum. h&tanthropogenic sources, for
which little data are available include electroons; oil spills and other contaminants;
pesticides; and commercial fishing by-catch (Sunigedrfrom Ericksoret al. 2005).
Wind farms are estimated to contribute less th@a%. of the bird deaths in the USA.

Moreover, many bird species appear to be able aptatb having wind turbines
within their territories. For instance the henrtar(Circus cyaneushave had their
hunting patterns little affected by structures aactually hunt between the turbines,
while other raptors are known to fly over wind fartRae 2005). Another study in
England indicated that most farmland bird speciesewunaffected by the presence of
a wind farm (Devereux et al. 2008). It would appimat the precise location of the
turbines, in terms of flight paths, is contributittgmortality rates at some wind farms
(Pierce 2005).

Factors that can result in adverse effects incllamting wind farms in close
proximity to sensitive species (Brigat al. 2008), the scale of wind farms, wind farm
configuration, construction and operation, turbaesign and dimensions, lighting,
blade speed and motion smear, associated structares landscape features
(Powlesland 2009). However, in most cases, pravitlee significance of the
surrounding habitat and the likelihood of impactiog threatened or susceptible
species has been adequately considered, approprsted and constructed wind
farms have minimal impacts on bird species (Powalesl2009). In line with the
conclusions of these reports, our assessment gidtemtial environmental impacts of
the wind farm layout has taken into consideratioose factors that could potentially
result in adverse impacts on birds.

Bats

More recently the issue of significant bat moryabt particular wind farm sites has
been highlighted, especially along forested ridgiestin the eastern United States
(Arnett et al. 2008; Baerwalcet al. 2008; Kunzet al. 2007). In North America and
northern Europe, there is evidence to suggest llhatspecies that migrate long
distances are those most commonly killed in largenlmers at utility-scale wind
energy facilities. However, this may be due intgarless intensive monitoring at
other times of the year, particularly when batsraremigrating (Arnett 2008; Kunet
al. 2007). It has been suggested that increased Ihodaring migration may be due
to the fact that migrating bats do not constantlgadocate (Jones and Rydell 2003);
however, evidence for this is inconclusive (Kuet al. 2007). Echolocation is
ineffective at distances of more than 10 m (Fer20®4), and it may be that foraging
bats are unable to detect the fast-moving rotaitdslaor calculate their velocity (Kunz
et al. 2007). Nevertheless, New Zealand bats are nomamoiy and show a high
fidelity to their natal home ranges (O'Donnell 2P0Blike species of bats affected by
wind farms in North America.

! Note:

Ralph Powlesland is a NZ Department of @oretion scientist
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Other possible reasons for bat mortality, partidylaf non-migratory species (and

therefore possibly of relevance to New Zealand iggesuch as long-tailed and short-
tailed bats) include: weather conditions (e.g. téghith low wind speed when aerial
insects are most active); attractive foraging fabi(i.e. clearance for turbines and
roads can create favourable habitats for aeriabcts$, attraction to audible or

ultrasonic noise produced by turbines; and efféam electromagnetic fields or

changes in atmospheric pressure produced by twljdetails and references in Kunz
et al 2007).

Key findings suggest bat fatalities occur primaoly low wind nights when turbines
are operating at low power. Scientists hypothe#iiee shutting down turbines in
times of low wind that may coincide with periods bigh bat activity could
significantly reduce fatalities, with modest redaot in power production and
associated economic impact on project operatiomeeg 2008). Work is underway
in the USA to test this theory (Patterson 2008). rdlation to these theories, it is
relevant that Windflow turbines are designed to kvat or above moderate wind
speeds of 5.5mfsand there is no tall vegetation, or vegetatidraetive to bats, on
the ridges proposed for the turbines.

8.3  Birds recorded during field surveys

Bird observations were undertaken from 31 Octol®82o0 21 November 2008, and
further observations were made while conductingitemiéhl work on 5 and 8
December 2008, 26 and 30 January, 17 Februarynd @4 March 2009. The species
seen or heard during the field surveys were predantly exotic species and, of the
indigenous species, only bush falcon and New Zeajapit (recently reclassified as
At Risk, D.1. Declining; Miskellyet al.2008¥ are considered threatened (Table 3).

! This is a higher start up wind speed than forléihger commercial wind turbines that have been eotes in
New Zealand

2 A revised threat classification for bird species baen published since the submission of this deatito the
Wellington City Council. Current and past thressifictions for birds mentioned in this repor¢ aresented
in Appendix 7. The most relevant increases inghcategory are New Zealand pipit, frddot threatened, to At
Risk, D.1. Declining, Little shag, from Not threaéal to At Risk, D.4. Naturally Uncommon (appeariong
increase in some areas) and pied shag, from Nedtémed to Threatened, B.3. Nationally Vulnerabhe most
pertinent decreases for the Wind Farm are kereew(Kealand pigeon) which is no longer consideretiego
threatened although this is Conservation DependBiarth Island kaka has dropped from Nationally
Endangered to Nationally Vulnerable although thi€onservation Dependent, with continuing Partietlihes
and Recruitment Failure in some areas.
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Table 3:

Bird species recorded at the Long Gully Wind Farm site from October 2008 to

March 2009.
Threat status
. — . (Hitchmough et al.
Common Name (M ori Name) Scientific Name Habitat and Frequency 2007; / Miskelly et
al. 2008)

Indigenous Species
Bush falcon !I:alco‘povaeseelandlae Once crossing ridge Nationally

bush vulnerable
Australasian harrier (kahu) Circus approximans Once crossing ridge Not threatened

Larus dominicanus .

Black-backed gull (karoro) dominicanus Frequent over ridges Not threatened
Grey warbler (riroriro) Gerygone igata Once in secondary forest Not threatened
New Zealand pipit Anthus novaeseelandiae | Common on pasture ggtcmﬁgtened/
Sacred kingfisher (kotare) Todiramphus sanctus Once in secondary forest Not threatened
Welcome swallow Hirundo tahitica neoxena | Occasional in pastoral areas Not threatened
Introduced Species
Australian magpie Gymnorhina tibicen Occasional on pasture Introduced
Blackbird Turdus merula For;(lltjent, in shrubland and Introduced
California quail Callipepla californica Once in secondary forest Introduced
Chaffinch Fringilla coelebs Common on pasture Introduced
Feral goose Anser anser Flock by stream Introduced
Goldfinch Carduelis carduelis Common on pasture Introduced
Greenfinch Carduelis chloris Common on pasture Introduced
House sparrow Passer domesticus Common on pasture Introduced
Mallard Anas platyrhynchos Frequent by stream Introduced
Pheasant Phasianus colchicus Once in shrubland Introduced
Redpoll Carduelis flammea Common on pasture Introduced
Skylark Alauda arvensis Common on pasture Introduced
Song thrush Turdus philomelos Frequent, in forest Introduced
Starling Sturnus vulgaris Large flocks crossing ridges Introduced
Yellowhammer Emberiza citrinella Common on pasture Introduced

It is unclear whether bush falcon and pipits aresit from turbines. Bush falcon are
discussed in more detail below (8.6 Falcon). Toesiased threat status of pipits is due
to a decline in population size or a downward tremgte they were last assessed in
2005. The main causes for deterioration in comdenv status were thought to be
changes in land-use, particularly conversion oéptfarming to dairy farming (Miskelly
et al.2008). Pipits are commonly found on rough farrdanad sides and open country
(Fallaet al.1979). They generally don't fly as high as skygado and hence may not
fly into the turbine blade zones. It is possilblattwith the creation of additional tracks
to service the turbines that more habitat may bated for pipits. Many pipits were seen
during surveys, so the local population appeabetourrently healthy.

Given their known behaviour of using thermals andening over ridges, it is possible

that black-backed gulls (also seen during clougpedplays at the Wind Farm site) and
harrier may be at risk from turbine strike. Simylalarge flocks of starlings were seen
flying over ridges at the Wind Farm site which @bplut them at risk. Skylarks sing

whilst flying a considerable distance above thgejdvhich may also put them at risk.
However, local and national populations of these®gs will not be at risk should blade-
strike prove to be an issue as only a very smalpgution of the populations would be

potentially affected.

Ornithological Society of New Zealand data

The Ornithological Society of New Zealand (OSNZ)owbnated more than
850 people/teams throughout the country to under@akcomprehensive survey of
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New Zealand’s avifauna from 1 December 1999 to 80dwber 2004. These records
have been combined in a database, and are anayskdescribed in the “Atlas of
Bird Distribution in New Zealand 1999-2004” (Rolsem et al 2007). Data for
particular areas can be requested from the datadaat for the 10 km grid square
containing Long Gully, plus another eight squanesthe greater Wellington area
surrounding Long Gully were obtained from the Cralbgical Society of
New Zealand (OSNZ) and are referred to as AtlasDat

Information was also requested from the Wellingboanch of the OSNZ. Data was
requested for the previous five years, for Happyleya Owhiro Bay, Brooklyn,
Karori (including Karori Wildlife Sanctuary), Hawks Hill, Te Kopahou, Waipapa
Stream, Silver Stream, Long Gully and Karori Stregufly. These data are referred
to as Wellington Data and supplement the Atlas Data

The 10 km grid square from the Atlas Data contgrime Wind Farm site includes
part of the Wellington coastline, and does not amntecords for spring or summer.
Of the 28 species recorded, eight species were obBerved in coastal areas,
although many of these could still be utilising greposed Wind Farm area (Table 4).
Of the remaining 20 species that were recordeahdhlaithin the grid square, none are
considered to be threatened (Hitchmowghal. 2007) and 12 are species introduced
into New Zealand. Frequency of sightings for gkkces was low, but this could be
partially due to a lack of spring and summer obatons, and possibly due to low
numbers of observations overall. The 28 speciese vmeost commonly seen on
farmland (56% of records) and along the coast (25%)e remaining records were

from indigenous forest (9%), exotic forest (7%) avetland habitat (3%).

Table 4:

Farm site. Threat category as per Hitchmough et al (2007)

OSNZ bird Atlas Data for the 10 km grid square covering the Long Gully Wind

Species Name Scientific Name CThreat Habitat Observed A, 257
ategory Square

Pukeko Porphyrio porphyrio melanotus Not threatened Inland only 1
Shelduck, paradise Tadorna variegata Not threatened Inland only

Silvereye Zosterops lateralis Not threatened Inland only

Blackbird Turdus merula Introduced Inland only

Chaffinch Fringilla coelebs Introduced Inland only

Goldfinch Carduelis carduelis Introduced Inland only

Magpie, Australian Gymnorhina tibicen Introduced Inland only

Mallard Anas platyrhynchos Introduced Inland only

Pigeon, Rock Columba livia Introduced Inland only

Skylark Alauda arvensis Introduced Inland only

Sparrow, Hedge Prunella modularis Introduced Inland only

Sparrow, House Passer domesticus Introduced Inland only

Thrush, Song Turdus philomelos Introduced Inland only

Gull, Southern Black-backed

Larus dominicanus dominicanus

Not threatened

Coastal and inland

Harrier, Australasian

Circus approximans

Not threatened

Coastal and inland

Kingfisher, New Zealand

Todiramphus sanctus

Not threatened

Coastal and inland

Plover, spur-winged

Vanellus miles

Not threatened

Coastal and inland

Swallow, welcome

Hirundo tahitica neoxena

Not threatened

Coastal and inland

Starling

Sturnus vulgaris

Introduced

Coastal and inland

Yellowhammer

Emberiza citrinella

Introduced

Coastal and inland

FPIRPIFRPIWIWININIWINIRPINIPIRPIRPINIWFRPIWIWIFRiW

Gannet, Australasian Morus serrator Not threatened Coastal only
Gull, red-billed Larus novaehollandiae Gradual decline Coastal only
scopulinus
Heron, white-faced Ardea novaehollandiae Not threatened Coastal only 1
Pipit, New Zealand spp Anthus novaeseelandiae Not threatened Coastal only 1
Shag, little Phalacrocorax melanoleucos Not threatened Coastal only 1
brevirostris
Shag, pied Phalacrocorax varius varius Not threatened Coastal only 1
Shearwater, fluttering Puffinus gavia Not threatened Coastal only 1
Tern, caspian Sterna caspia Nationally Coastal only 1
vulnerable
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Table 5:

OSNZ bird Atlas Data for threatened tgp&cies in nine 10 km grid

squares in the greater Wellington Area, including tong Gully Wind Farm site.
Threat category as per Hitchmough et al (2007)

Species Name Scientific Name Threat Category Habitat
Heron, white Egretta alba Nationally critical coastal 2 squares, coastal or
modesta and inland | wetland
Tern, black-fronted | Sterna albostriata Nationally endangered | coastal 3 squares, coastal or
and inland | wetland
Duck, grey 1 Anas superciliosa Nationally endangered | coastal 2 squares, coastal,
superciliosa and inland | wetland, residential
K k spp. Nestor meridionalis Nationally endangered | inland only | 2 squares, at least 10 km
septentrionalis away, range of habitats
Teal, brown Anas chlorotis Nationally endangered | inland only | 1 square, wetland, Karori
"North Island” Sanctuary
Weka spp. Gallirallus australis Nationally endangered | inland only | 1 square, variety of
greyi habitats, Karori Sanctuary
Albatross, Diomedia sanfordi Nationally vulnerable coastal 1 square, coastal
northern royal only
Falcon, New Falco Nationally vulnerable inland only | 5 squares, variety of
Zealand novaeseelandiae habitat
"bush"
Heron, reef Egretta sacra sacra Nationally vulnerable coastal 7 squares, coastal or
and inland | wetland
Mollymawk, Thalassarche salvini | Nationally vulnerable coastal 2 squares, coastal
Salvin's only
Tern, Caspian Sterna caspia Nationally vulnerable coastal 9 squares, coastal or
and inland | wetland
Gull, black-billed Larus bulleri Serious decline coastal 5 squares, coastal,
and inland | wetland, residential
Cuckoo, long- Eudynamys taitensis | Gradual decline inland only | 2 squares, indigenous
tailed forest, exotic forest,
residential
Dotterel, banded Charadrius bicinctus | Gradual decline coastal 5 squares, mainly coastal
Spp. bicinctus and inland | but some other habitats
Gull, red-billed Larus Gradual decline coastal 9 squares, coastal,
novaehollandiae and inland | wetlands, residential
scopulinus
Penguin, blue spp. | Eudyptula minor Gradual decline coastal 4 squares, mainly coastal
iredalei and inland | but some other habitats
Pigeon, New Hemiphaga Gradual decline inland only | 6 squares, range of
Zealand novaeseelandiae habitats, not including
coastal or wetland
Rifleman spp. Acanthisitta chloris Gradual decline inland only | 3 squares, indigenous
granti forest or farmland
Shearwater, sooty | Puffinus griseus Gradual decline coastal 2 squares, coastal
only
Tern, white-fronted | Sterna striata striata | Gradual decline coastal 8 squares, mainly coastal
and inland | but some other habitats
Shag, black Phalacrocorax carbo | Sparse coastal 8 squares, mainly coastal,
novaehollandiae and inland | wetland and residential
Kiwi, little spotted Apteryx owenii Range restricted inland only | 1 square, indigenous and
exotic forest, Karori
Sanctuary
Mollymawk, Thalassarche steadi | Range restricted coastal 3 squares, coastal
New Zealand only
white-capped
Petrel, giant spp. Macronectes halli Range restricted coastal 2 squares, coastal
only
Saddleback, North | Philesturnus Range restricted inland only | 1 square, indigenous and
Island carunculatus exotic forest, Karori
rufusater Sanctuary
Shag, little black Phalacrocorax Range restricted coastal 5 squares, coastal and
sulcirostris and inland | wetlands

1

It is unlikely that these are grey duck, they muest likely to be hybrids between mallards and/gheck and

therefore not considered to be threatened. Greé&allis G., Williams M. 2001. Determining the ert of
grey duck and mallard hybridisation in New Zealab@C Science poster No 32. Wellington, Department

of Conservation.
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In a total of nine 10 km grid squares relevant® wider Wellington Area, including
the Wind Farm site, 94 bird species were record@dl.these, 26 species have been
introduced to New Zealand, another 38 are not teneal, while 26 are included in
the current threat classification lists (Hitchmouwgghal. 2007) (Table 4). None of the
threatened species were recorded during site \asits suitable habitat is generally
lacking for all of these threatened species.

A range of species have been released into neaabyrikWildlife Sanctuary and are
therefore included in the grid square that includasori Wildlife Sanctuary, or the
adjoining squares. The species that have beeasemdeinto the Sanctuary were
locally extinct and include North Island wek@d]lirallus australis grey), brown teal
(Anas chlorotis "North Island"), scaup Aythya novaeseelandigeNorth Island
saddleback Rhilesturnus carunculatus rufusajer North Island kk (Nestor
meridionalis septentrional)s hihi (Notiomystis cinctp little spotted kiwi Apteryx
oweni), North Island robin Retroica australis longipgs tomtit (Petroica
macrocephala toitgj whitehead WNohoua albicilld and bellbirds Anthornis
melanurg. These species are establishing breeding popugatvithin the pest-free
sanctuary and some, such as bellbirds, whiteheald)eback and k , are colonising
or using the surrounding area (Raewyn Empson, K&anctuary Conservation
Manager, pers. comm., and OSNZ Wellington Datajvo Bpecies are flightless, or
have limited flying capabilities, and are therefareble to collide with wind turbines.
These species are little spotted kiwi, and weka.

Of the 94 species recorded in the Atlas Data, 1% wely observed on the coast and
would therefore have less potential to interachwite proposed wind farm. Karori
Sanctuary has a long-term vision (500 years) to the reserve via corridors to other
habitats, including the sea. Long Gully valleytle most likely corridor for this
linkage. In the future, the Sanctuary might alke to re-establish seabirds within the
Sanctuary and surrounding areas, and Long Gulllewahay be the most likely
connection to the sea for this (Raewyn Empson, Ka&8anctuary Conservation
Manager, pers. comm.). However, these are very term aims and would not be
adversely affected by the relatively shorter tenat the wind farm may be operating.

Karori Sanctuary has a breeding population of elittthags Fhalacrocorax
melanoleucos brevirostrisdNot threatened), a failed nesting attempt by lblslcag
(Phalacrocorax carbo novaehollandiaBparse) has been observed, and is an autumn
and winter roost for a variety of shag speciesudicig little shag, black shag, little
black shags Rhalacrocorax sulcirostris Range restricted) and pied shags
(Phalacrocorax varius variysNot threatened) (Raewyn Empson, Karori Sanctuary
Conservation Manager, pers. comm. 23 Apr 2009)ddte shags have predominantly
been noted to fly towards the Wellington inner loarbor toward Makara. They
generally use thermals to climb high above inteingrobstacles, but during poor
weather conditions they have also been seen ttoflyabove the ground (Raewyn
Empson, Karori Sanctuary Conservation Manager,. mensim. 23 Apr 2009). It is
not clear if turbines on the ridges would affectg species. One bar-tailed godwit
(Limosa lapponica Migrant) was seen flying south over the Sanctuany

13 November 2008, indicating that migrating speaas occasionally fly further
inland than might be expected (OSNZ Wellington Data

— A
7 :4;:, .
‘i’. Wﬂd]ands © 2009 20 Contract Report No. 2084

[ ]

CONSULTANT



8.5

8.6

Data from West Wind and Mill Creek Wind Farm sites

The West Wind Wind Farm site (Boffa Miskell Limite2D05) is currently under
construction and the closest portions are on tages north of the proposed Long
Gully Wind Farm. Mill Creek Wind Farm (Boffa MiskelLimited 2008) is to the
north of West Wind, on similar coastal ridges tosh found at West Wind and the
proposed Long Gully sites. Observations from W&#td also include parts of the
wider Long Gully area.

The information from the AEE’s for these two sitas be summarised as follows:
Overall, exotic species were found to dominatewired farm sites; especially
seed-feeding finches, starlings, and sparrows. [ISmanbers of indigenous
birds of open country were present, and a few ewhgs species were seen or
heard in the regenerating bush and pine forestiwittawkins Gully. The
OSNZ Wellington Data reported two threatened spgeofeforest bird, kereru
and falcon. Neither species were recorded at tinel farm sites and the habitat
that these two species require is largely lackirgmf both (Boffa Miskell
Limited 2005, 2008).

Indigenous wetland species observed at the winch feites were generally
common species, and only two threatened specieite Wwharon Egretta alba
modesta and grey duck Anas superciliosp were recorded in the OSNZ
Wellington Data. There is no appropriate habitahiv the wind farm sites for
either species (Boffa Miskell Limited 2005, 2008).

Most coastal and oceanic species that occur Iqoaith the exception of gulls
and shags, do not normally travel inland beyond shmmit of the coastal
escarpment. Black sha®.(carbg and little black shagR. sulcirostrig are
sometimes seen in the Ohariu Valley, shags andnkeaoe common in the
Makara Estuary and the Karori Wildlife Sanctuarg ladarge winter shag roost.
The proposed wind farm sites were considered talsifficient distance from
the coast and from Makara Estuary that coastalispegere unlikely to be
significantly affected (Boffa Miskell Limited 2002008).

No migratory bird species, either terrestrial (gigncuckoo,Chalcites lucidus
and long-tailed cuckodzudynamis taiensjor marine (godwits, oystercatchers,
dotterels), were seen at Project West Wind durmeg2006 avifauna study. It
was considered highly unlikely that the Mill CreSke would be a destination
or a staging area for migratory species, given ibgults at West Wind,
combined with a lack of appropriate indigenous tabind the distance from
the coast (Boffa Miskell Limited 2005, 2008).

Overall, the potential impact of the two wind farors avifauna was considered
to be very low.

Falcon

The New Zealand falcon is listed as Near Threatdmedhe World Conservation
Union or IUCN (BirdLife International 2009). Thref®erms are recognised; the
falcons that inhabit the North Island are the serallarker form called bush falcons,
and are also found in the west and north-west ®fSbuth Island (Fox 1988). This
form is classified as Nationally Vulnerable (Hitcbughet al. 2007; Miskellyet al.

2008) and the population is estimated to numbesCcgairs (Fox 1988). Data on
population sizes, however, are poor (Hitchmoegtal 2007). Falcons are elusive
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and not readily sighted, not all falcon sightinge @eported, and not all potential

falcon habitat is visited regularly by humans. #&sonsequence, estimates of the
number of falcons remaining, and hence the spettiesat status, may not reflect the
actual situation (e.g. a small number of falconsld¢dde counted several times in a
large territory leading to overestimates of popalasize, or there may be many more
falcons than estimated).

Falcon Habitat Requirements

The bush falcon is predominantly a forest-dwellfaggon. The recently published
Atlas of New Zealand Birds shows that the majooitgightings of bush falcons occur
in association with forests, most often with exiteadorest tracts (Robertsaoet al.
2007). Falcons can nest in scrapes on the grooh@fien do so in young pine forest,
but in indigenous forest bush falcon prefer to nesépiphyte clumps in emergent
trees in hill country podocarp forest or beech gor@areaet al. 1997; Fallaet al.
1979; Fox 1977, 1988; Lawrence 2002; Seaton 20@fya&t and Hyde 2004). Rimu
(Dacrydium cupressinujtrees were favoured by bush falcons and nedte@s were
found in epiphytes. No nests were recorded in he@othofagusspp.) trees
(Lawrence 2002). Most nests were in elevated jposit(e.g. atop a bluff or tall tree)
and had a northerly aspect (Lawrence 2002; Mathteal. 2006). Southern aspects
were not favoured (Mathieet al.2006).

Bush falcons preferred nest sites in trees on yalides to those on ridges or the
valley floor. Bush falcons appear to be able tonfdoreeding and hunting territories
which include modified habitat, but require unmgaetifhabitat or mature forest in the
immediate vicinity of the nest, i.e. within 0.5 Kitawrence 2002). Bush falcons, on
average, produce 1.4 to 1.8 fledglings per nestlamaiumbers of fledglings produced
was significantly influenced by the height of theshabove ground. This may be
explained by nests at lower levels being more walple to predation by possums and
stoats (Lawrence 2002; Seaton 2007). Bush falsetdom nest on farmland. This
habit has only been reported for the eastern fdram lives in the east of the South
Island. Occasional juveniles disperse from forgidls to farmland in the autumn

(Fox 2005).

Falcons require space between vegetation to huhtcapture live prey (Falla et al.

1979; Fox 2005). Falcons appear to target middsiadarger bird species and tend to
ignore smaller species such as grey warbler (Se#i0i). Bush falcon diet includes
a significant quantity of introduced passerineg.(Bnches) while breeding (Lawrence
2002).

Estimates of the territory size of a pair of bualtdéns range from 9.2 Knfor males
and 6.2 krfi for females to territories of 150-200 kmvith a maximum linear distance
of 137 km (Fox 1977; Holland and McCutcheon 200&atSn 2007). Several falcon
sightings have been made in the vicinity of the 8Miiarm (see below) and one falcon
was seen on 17 February 2009 in the vicinity ofppsed turbine site 18. Sightings
near Wellington comprise 10-25% of the observatiohdird species in the area,
equating to, a low to moderate incidence of falotrservations (Robertsoet al.
2007). The wind farm is sited above 200 m andectosstreams, both characteristics
commonly associated with falcon nest locations, éwev the Long Gully habitat is
considered to be generally unsuitable for nesti@Gjven estimated territory size, it is
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likely that the entire Wind Farm site could falltiun the territory of only one or two
pairs of falcons.

It is doubtful whether the ridge tops of Long Gupyovides much in the way of
suitable habitat for falcons to hunt or breed, gemainly pasture or 1-1.5 m tall
scrub, although there are numerous small birdsherritiges that would be suitable
prey. Most of the forest in the vicinity comprisesgenerating, mahoe-dominant
secondary forest along waterways, kanuka/manukaraaed secondary forest in the
valley running parallel to Long Gully to the normd tauhinu-flax scrub in the valley
to the south. None of this vegetation is curregtipd falcon breeding habitat.

The Wellington Natural Heritage Trust Incorporat€ll covenants and Karori
Wildlife Sanctuary are at the top (northern) end.ohg Gully, NE of the proposed
turbine sites, and provide more suitable habitahesE areas comprise low,
mahoe-mamaku-putaputaweta canopy hardwood forestith woccasional
re-establishing podocarp species, and areas ofederrsib. However, even these
areas may be insufficiently mature to provide gtadon nesting habitat. However, a
failed falcon nest was found during the 2008/2008etling season within Karori
Wildlife Sanctuary, indicating that falcon nestinpay be more common in
Wellington City than observational data has indidat There is no unmodified habitat
or mature forest within 0.5 km of any of the propddurbine sites that would be
likely to provide suitable nesting habitat.

Falcon Sightings

We obtained and assessed data from the Raptor iaisacof New Zealand (RANZ)
which is currently sourcing and compiling histoand current records of falcon
throughout New Zealand. They provided falcon dima 126 points within the
boundaries of the NZMS 250 R27 map (see Figurthre were no sightings for map
sheet Q27). Of these, 114 records reported thebaumf falcon seen. The only
‘confirmed’ RANZ nesting record was from York Bayage Bell, RANZ, pers.
comm.).

Falcon distribution data was grouped into 3 clsstérkm, 1 to 5 km and 5 to 10 km
from the Wind Farm, using the proposed Turbine S&€NZMS 250 R27 N5986281
E2653887) and Turbine Site 1 (NZMS 250 R27 N5984&24653989) as centre
points. A single sighting within 1 km of the prg@al wind farm was reported in 1993
in the Long Gully valley between the two ridges wvehevind turbine locations are
proposed. Twenty sightings are within a 1-5 kmiuaf the wind farm, including
seven from Karori Sanctuary. Raewyn Empson (Cwasien Manager, Karori
Sanctuary, pers. comm. Nov 2008) noted that fakightings are common within the
sanctuary, so much so that they are often not decor They were not thought to be
breeding within the Sanctuary, but a failed ness i@und during the 2008/2009
season. As a consequence of under-reporting, tineber of sightings in close
proximity to the wind farm site is likely to be uedreported.

Dates of observations for the 1-5km radius dategeafrom 1943 to 2008; 18
observations have been made since 1988. Inclutimgingle sighting in the Long
Gully valley, four (21.1%) sightings were made dgrthe breeding season
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(September to March, Seaton 2007) but evidenceesfding was not observed. Most
observations (42.1%) occurred during autumn, wiéh8% during winter, 15.8%
during spring and 5.3% during summer.

Fifty-five (55) sightings of falcons were made wiitha 5-10 km radius of the wind
farm site, 48 from 1988 onwards. Of the 48 sigigin10.4% occurred during
summer months, 12.5% during spring, but, as betbee majority of sightings were
during winter (47.9%) and autumn (29.2%). Fiverpaif falcon were observed but
breeding was not confirmed. Sightings occurred wariety of habitats, including in
and around the Central Business District.

Falcon are present at other wind farms in the aguetg. either side of the Manawatu
Gorge near Palmerston North) and to date there bese no reports that falcon have
been adversely affected by wind farms. This caliplgh the lack of suitable nesting
sites within the proposed Wind Farm leads to arralvassessment that the risk of
falcon mortality at this particular wind farm sigeminor.

K k

K k (Nestor meridionalisis a forest-dwelling parrot endemic to New Zedl&Bull

et al. 1985). There are two recognised sub-species: Nbeth Island kk

(N. meridionalis septentrionalisand the South Island k (N. m. meridionali}s
Kaka are listed as “Endangered” by the IUCN (20@#d both the North and South
Island kaka were listed as “Nationally endangeregd’Department of Conservation
(Hitchmoughet al. 2007), but this recently reduced to Threatene@, Blationally
Vulnerable for the North Island kaka (Miske#y al.2008).

The total number of kk has been estimated at fewer than 10,000 bird$, thi
largest populations being present on offshore ddafiHeather and Robertson 1996).
There are relatively large and stable populatiohsNorth Island kk on Kapiti
Island, Little Barrier Island, Great Barrier Islanden and Chicken Islands and Mayor
Island (Heather and Robertson 1996). Large pojpuisatof South Island k exist
on Stewart Island and Codfish Island (O’Donnell &asch 1991). Localised flocks
of k k are also present in the large forest tracts ohlaad New Zealand. In the
North Island, the largest and most stable populatiare at Pureora and Whirinaki.
Populations of South Islandk are present in beecNg¢thofagu} forest near Nelson
lakes, and also in Westland forests. However etimeginland populations are thought
to be declining (O’'Donnell and Rasch 1991) becafd®abitat destruction, predation
by introduced mammals, and competition from brogsimammals and wasps (Beggs
and Wilson 1991; Berry 1998; Moorhoustal. 2003; Moorhouse 1990; O’Donnell
and Rasch 1991; Wilsaet al. 1998).

Productivity of kk is generally low and nesting is infrequent, ontgurring in years
when food supply is abundant (O’Donnell and Rase®1). The breeding success of
South Island kk in beech forest is linked to the mast seedingesafch trees (Wilson
et al. 1998). Breeding success of North Island& kon Kapiti Island, which lacks
most of the introduced competitors present on tlaénland, is also related to food
abundance (Moorhouse 1990). In addition to typydalw productivity, kk on the
mainland also have to contend with introduced paedaand competitors. Several
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aspects of kk breeding behaviour make them particularly vulnkrab predators.
They nest in deep cavities in tree trunks, makisgape from predators difficult
(O’Donnell 1996). They have long nestling periasl chicks often fledge before
they can fly, sometimes spending several days emgtbund (Moorhouse and Greene
1995; O’'Donnell and Rasch 1991). These factors nigamesting female k , eggs,
chicks and fledglings are all at risk of predat{Beggs and Wilson 1991; Berry 1998;
Moorhouse 1990; O’'Donnell and Rasch 1991; Wilsbal.1998).

Stoats have been identified as a major threat ito. kA study of kk in the Nelson
Lakes Region found that of 20 breeding attemptsitod over 11 years, only four
fledglings survived to independence (Wilsenal. (1998). Nine young Kk and four
adult females were killed on the nest, most propbglstoats (Berry 1998; Wilsost
al. 1998). Pest control can help reverse this tréfabfthouseet al.2003)

K k are vulnerable to competition from brush-tailedssuoms Trichosurus
vulpeculg and introduced wasp¥¢spula germanica/. vulgarig for food resources
(Beggs and Wilson 1991; O’Donnell and Rasch 1991)ere is considerable overlap
between possum andk diets and selective browsing by possums can cereity
alter forest composition (Cowan and Waddington 19@en and Norton 1995).
Possum browsing has led to the local extinctionsome kk foods such as
Loranthaceae mistletoes (Ogle and Wilson 1985),cGamdsuppress the production of
others such as hinakl@eocarpus dentatyigruits (Cowan and Waddington 1990). In
addition, possums may compete wittkk for nest holes (Wilsoet al. 1998) and are
potential predators of k eggs and nestlings (Browet al. 1993). Wasps are a
problem in beech forests where they feed on hoveydae of the few energy rich
foods in this habitat, thus reducing the amounilabk to kk (Beggs and Wilson
1991; Berry 1998).

Kaka were effectively extinct in Wellington sindeetearly 1900s, but the introduction
of 14 birds into the nearby Karori Sanctuary fro02 onwards has resulted in 100
kaka chicks (not including the 40-50 chicks durithg 2008-2009 season) and a
resident kaka population in Wellington of over 81Blindividuals (Raewyn Empson,
Conservation Manager, Karori Sanctuary, pers. corheh 2008). The birds are
regularly seen in local gardens across the citgk®R007; Karori Wildlife Sanctuary
2008). They appear to disperse to forested areéisetnorth of the Sanctuary, and
forested (including pine forest), park and gardezas to the south (within the city
limits). There is no evidence that kaka use LonglyG(Neil Anderson Karori
Sanctuary Operations Manager pers. comm. Nov 2008 vegetation within the
Wind Farm is not suitable for kaka, having no mestirees, fruit producing trees, or
trees large and old enough to be host to wood fokanvae and the ridges in
particular are devoid of suitable habitat. Itherefore likely that kaka may only be
itinerant visitors to the Wind Farm. The curreiskrto kaka is therefore considered to
bevery minor.

Kererll (New Zealand pigeon)

The kererl flemiphaga novaseelandiaés a large (550 to 850 g) arboreal fruit-
pigeon (Clout 1990) that occurs in forests from tNland to Stewart Island, ranging
in habitats from coastal to montane forests (Céiwdl. 1986). This species is ranked
as At Risk by the Department of Conservation (Hitoighet al 2007), but has
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recently changed to Not Threatened (Miskeadlyal. 2008), and they are classed as
Near Threatened by the IUCN (2008 ).

Kererl are important seed dispersers in New Zeadodkests as they are one of the
few historic and only extant fruit-eating birds thean swallow the fruits of
large-fruited species (i.e. greater than 1 cm diameand void the seeds intact
(Campbell 1996; Clout and Hay 1989; Clout and Vill®92; James 1995; Lext al.
1991; McEwen 1978; Myers 1984; West 1986). Howgkerurl populations are
under threat from hunting, habitat degradation pook reproductive success through
predation and lack of fruit availability (Cloet al. 1995a, 1995b; Clout and Saunders
1995; Dijkgraaf 2002). Kerurt were very numerouasiltabout the 1860s and large
flocks used to congregate in fruiting trees to féBdst 1977). Restrictions on the
shootings of kerurli were necessary as early as, 1864 total protection since 1921
(Fallaet al.1979).

Kererl are specialist feeders; their entire digisegis primarily of fruits, and they
prefer larger fruits over smaller fruits, and tte@ne fruits over shrub-borne fruits
(Bell 1996; Dijkgraaf 2002). However when fruitssarce, and during parts of the
breeding cycle, kereru feed extensively on nitregehn leaves, buds and flowers of
native species (e.g. kowh&@pphoraspp., wineberryAristotelia serrata Coprosma
andParsonsid, and also the fruits and leaves of some introdigpeecies (Campbell
1996; Clout and Hay 1989; Closet al. 1991; Dijkgraaf 2002; James 1995; McEwen
1978). Kererl nesting attempts and nesting sua@ssar to be correlated with fruit
abundance, annually, seasonally and locally. uit fs scarce, kererli may not attempt
to breed at all, or if they do, they will only nestce per year. Kererl nest every year
where suitable fruit is abundant and, in some paifrthe country where large fruits
are particularly abundant, are able to nest meltifpnes within the same year,
sometimes throughout the entire year (Bell 199¢kdpaaf 2002; James 1995; James
and Clout 1996).

Ten (10) injured rehabilitated kererii have beeeastd in Karori Sanctuary since
2002 and in 2006 the Sanctuary celebrated the Kinstwn successful breeding
attempt of kererli (Karori Wildlife Sanctuary 2008At least 4-6 breeding pairs are
resident in the Sanctuary, but there are many rkerert in the Wellington City area
(Raewyn Empson, Conservation Manager, Karori Samngtypers. comm. Feb 2009).
Te Papa Tongarewa Museum of New Zealand (Coordgpdartner), the Wellington
Zoo Trust, Victoria University of Wellington, the afori Wildlife Trust and the
Department of Conservation Te Papa Atawhai areabofiating on the Kereri
Discovery project, with a focus on discovering mab®ut the habits of kereru within
Wellington City and changing people's behaviourscteate an environment that
ensures a sustainable future for Kererli. Kerenk Haeen radio-tracked and are
monitored by a doctoral student and schools (TeaPamgarewa Museum of New
Zealand 2008).

Kererii are not often found in areas of indigenoasils or shrublands, unless
seasonally important sources of food are presémbst of the plant species within
Long Gully are not attractive to kererl, with theception of some of the species
present in secondary indigenous forest in the eonttparts of the valley. The
vegetation along the ridges where turbines areqa®g is particularly unsuitable as
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kerert habitat. As a consequence, it is expetidhe likelihood of kereri mortality
through blade-strike at the Wind Farm sit@esy minor.

Seabirds and migratory species

Work by Wildlands at another proposed (but cursertnfidential) wind farm site

indicates that the majority of seabirds and migsateeabirds do not come much
further inland than about 500 m from the coast.e €kceptions to this are shag and
heron species and some gull species. Similarteesre reported for the West Wind
and Mill Creek wind farm sites (Boffa Miskell Lingtl 2005, 2008). Thus the
majority of seabirds will not be at risk from therig Gully Wind Farm. Shags tend
to use stream and river valleys as flight corridoegher than crossing ridgelines,
hence they are likely to not be at risk. Fishingpartunities for heron are limited

within the Wind Farm site and their use of the steubsequently expected to be low.

Both cuckoo species have been reported from the sgith square as Long Gully, but
it is unlikely that long-tailed cuckoo (Gradual Diae; Hitchmoughet al.2007) reside
within the scrub and shrubland at the Wind Farm a# their nesting host species, the
whitehead fMohoua albicillg (Not Threatened; Hitchmougét al. 2007), is absent.
Shining cuckoo (Not Threatened; Hitchmoughal.2007) may occur within the Wind
Farm area as their nesting host species, the gaeylev Gerygone igaty does occur
here. If shining cuckoo do occur at this site thiegy are likely to be present at low
densities given the habitat available.

Shining cuckoo migrate between New Zealand and tmerthern
Australia-New Guinea region. Long-tailed cuckograte between New Zealand and
many islands in Oceania between the Bismarck amambtu Archipelagos. The
migration pathway of cuckoos within New Zealangaorly known but it is thought
that they land at the northern tip of the Norttamgl and disperse via forests as far as
Stewart Island. Long Gully is relatively closeti@ South Island and may be part of a
cross-Cook Strait migration route but the exactlmns of the migration paths of
these species are not known (Williagtsal 2006). It is not known whether the Wind
Farm site is part of a cuckoo migration route.

To date, there have been no reports of any cuckeogy killed as a result of the
construction and operation of a wind farm. Th& ascuckoo species being impacted
by the proposed wind farm development or turbingsears to be slight.

Overall the environmental impacts of the proposedd¥arm on migrating species is
considered to beery minor.

Long-tailed bats

Long-tailed bats@halinolobus tuberculatygNationally Vulnerable; Hitchmought

al. 2007) are one of two extant bat species in Newadelaand are endemic. The bats
are exclusively insectivorous and roost mainly alldw trees, under loose bark, and
in caves. In New Zealand lowland forest, many dwllpodocarp and broadleaved
trees apparently suitable for bat roosts are oecufy brush-tailed possums
(Trichosurus vulpeculaand others are occupied by wild bees. It iskmatwn if prior
occupation by these species limits the use of ttress by bats.
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Long-tailed bats usually emerge from their roostglosk, unlike short-tailed bats that
emerge after dusk. In the North Islar€halinolobusis widespread, and has been
reported from a range of habitats which includesldod and montane indigenous
forest, exotic pine forest, scrubland, farm shbeké#s, farm buildings, and even the
outskirts of some cities (e.g. Whangarei, Hamiltandl towns. In some areas, such as
the forests bordering Wanganui River and in théated pockets of indigenous forest
in Hawke's BayChalinolobusis the only species known to be present. These ba
can fly at speeds of up to 60 km/h, and recordedehtanges are among the largest
published for Microchiroptera (which consists o#&}ecies); in Fiordland, 50 radio-
tagged bats collectively covered 11,700 ha. Theaeavrability of long-tailed bats
in dense vegetation is limited and they tend taderalong forest edges and in gaps
(O'Donnell 2005).

The long-tailed bat is the species most frequawethprted by the public because of its
wide distribution and the fact that it flies justfore or at dusk (Daniel and Williams
1984). Long-tailed bats are most commonly seennguDecember to February.

Fewer are seen during the period from May to Au@sstthe bats may undergo
extended hibernation for 4-5 months during wintén. the North Island, however,

individual bats may awake from torpor and feed myfavourable weather in autumn
and winter (Daniel and Williams 1984).

The most common causes of death reported for batsagture by domestic cats and
the felling of tree roosts, but bats have also bregorted to be killed by flying into
structures, especially during windy conditions, dadbed wire fences. To date, no
bat fatalities have been reported from New Zealaimdl farms.

There are unconfirmed records, from the Departn@niConservation, of bats
adjacent to the proposed Wind Farm and these ast Irkely to be long-tailed bats.
Bats have been seen hawking over the water resewithhin Karori Wildlife
Sanctuary during two non-consecutive summers anfiroged as long-tailed bats by
the use of bat boxes (Raewyn Empson, Karori Sancthanservation Manager, pers.
comm.). Bats have also been reported from therkK&toeam valley. Consequently,
it seems possible that long-tailed bats may erterwind Farm site on occasion.
However, given that the Wind Farm site is located rimlge tops dominated by
pasture, roosting sites will not be available, #nskems unlikely that the habitat is
particularly suitable for foraging. The environnanimpact on bats is therefore
considered to beery minor.

8.10.1 Long-tailed bat monitoring

Two automatic bat detection boxes were set up imgLGully on 17 February 2009,

moved to new locations on 10 March 2009 and remm@re@4 March 2009. These
boxes can be left out in the field for several weakd record both long and short-
tailed bat echolocation within about 20-30m of box. For the first period the bat
boxes were located near the northern boundary n§l@ully Farm, adjacent to more
advanced forest, as this was thought to be the hke$y nearby bat habitat. During

the second period the bat boxes were deployedrlainusites 17 and 18 (southern
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most and northern most turbine sites respectivelfe boxes were active between
20:00 and 7:00, a noise in the target range waigder the recording mechanism.

During this period the batboxes recorded 34 nighigh’s of data (there were some
problems with data-chips filling up or not beingrfatted properly), including the
sound of crickets, grazing and periodic rain, butdentifiable bat echo-location was
recorded. This however, does not preclude theotifee Wind Farm by bats on other
occasions or at other locations.

9. OTHER FAUNA
9.1 Reptiles
All reptile species are protected under Sectiorf the Wildlife Act 1953, and it is
therefore unlawful to disturb lizards or the habitet they occupy.
A lizard specialist from the Department of Conséoravisited the Wind Farm on
14 November 2008 to assess the potential for imspaat lizard species. Lizard
species likely to be present at Long Gully areetisin Table 6. The weather was
predominantly low cloud over Hawkins Hill, althoughe and sunny elsewhere, and
was not ideal weather for spotting basking lizar@sief surveys beneath rocks and
vegetation were undertaken but no lizards or lizagd (droppings or shed skin) were
found.
Table 6:  Common and scientific names and threat status for reptiles likely to be present at
the Long Gully Wind Farm site.
Common Name Scientific Name e Stat:i (zl-éigc;;mough et
Spotted skink Oligosoma lineoocellatum Gradual decline
Ornate skink Cyclodina ornate Gradual decline
Wellington green gecko Naultinus elegans punctatus Gradual decline
Brown skink Oligosoma zelandicum Sparse
Common gecko Hoplodactylus maculatus Not threatened
Marlborough mini gecko Hoplodactylus “Marlborough mini” Not threatened
Common skink Oligosoma nigriplantare polychrome Not threatened
Southern North Island forest Hoplodactylus “southern North Island Not threatened
gecko forest gecko”
Copper skink Cyclodina aenea Not threatened
Nevertheless, it is likely that the entire Wind mRaprovides habitat for lizards
although probably only in low numbers due to laékpest control (mice, rodents,
cats, mustelids). The proposed turbine sites asdcated areas (lay-down areas or
access tracks where required) are predominantlgedrgasture, rough pasture and
road cutting rock faces; these provide little ie thay of retreats and/or food sources
(refer to Table 7).
. \N
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Table 7:

at the Long Gully Wind Farm site.

Suitability of various habitats for lizards and likely species to occupy those habitats

Habitat

Suitability

Likely Species

Rock faces with good deep cracks
or boulder piles

Excellent, especially with sun
aspect

Common gecko , Marlborough mini
gecko and common skink

Closed or nearly continuous
kanuka/manuka canopy

Excellent

Green gecko, possibly also forest gecko
in taller forest.

Rocks in pasture, especially with
partial divaricating vegetation
cover

Good, better with longer grass
than short

Common skink, brown skink, ornate
skink, copper skink

Rocks in shady places, or
beneath bush or shrubs

Good, provided sufficient retreat
sites

Ornate skink, copper skink

9.2
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Tauhinu and gorse shrubland on Good Common skink, possibly also spotted

sunny faces skink although this is presumed to be
extinct on the mainland.

Rough grassland Possible Common skink, brown skink,

Grazed pasture Unlikely since no retreat sites

Road cutting rock faces Unlikely since no retreat sites

There are, however, a few turbine sites with sletdiabitat for lizards and these
aspects should be avoided or the impacts minimiseisnpacts cannot be minimised
then it may be necessary to search for lizards poigonstruction and relocate lizards
to alternative indigenous habitat. It is expedteat the impacts on lizards and lizard
habitat will generally be minimal and only duringet construction phase of the
project. The turbine sites with potential issueslaghlighted in Table 8.

Table 8:  Turbine sites at the Long Gully Wind Farm site that may affect lizard habitat and
suggested mitigation measures.
Turbine
Site Issue Mitigation Suggested
Number
3 Bare, rocky northern face and rock outcrops Micrositing will avoid during construction
4 Areas of scree and rocks on north-east face Micrositing will avoid during construction
5 Small boulder stack hillock Micrositing will avoid during construction
12 Rocky knob Micrositing will avoid during construction
21 Back face is rocky Will be avoided during construction

Forty Artificial objects (ACOs) have been locatedand around the turbine sites,
since 5 December 2008, to establish which specesprasent at the sites. They were
last checked on 11 March 2009 and no lizards ardizign (skin, droppings etc) have
been found. However, it can take several monthizards to be attracted to ACOs.

Overall, impacts on lizard species are expectdaeteery minor in the longer term.
Lizard populations would benefit from small mamroantrol.

Terrestrial invertebrates

Surveys for terrestrial invertebrates have not hawtertaken at the Wind Farm site,
other than checking for the presence of suitaldgei speargrassA¢iphylla
squarrosd on or near proposed turbine sites to assessgios of Hutton’s speargrass
weevil Lyperobius huttoniand Stephanorhynchus insolit§blationally endangered,
Hitchmoughet al.2007) damage.

Stephanorhynchus insolitus a pale brownish-grey weevil, lacking any deéni
markings, and is about 7 — 8 mm long. Not mucknigwn about this weevil other
than that it inhabits speargrass on the coastal il Wellington, including the Red
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9.3

Rocks area, the adults feed in speargrass foling®ainflorescences and the grubs
feed on roots. Threats are thought to be lossost plant through goat and pig
damage, rodent predation and competition for foodl l@abitat modification through
grazing (McGuinness 2001)

Although Hutton’s speargrass weevil is not con®detio be threatened at a national
level, the small isolated population on the Wellorg south coast is of regional
importance and is considered to be at risk of legéinction (Beauchamp 1987, 1989;
Beauchamp and Sherley 1988; Hunt 1996). The naiseof declining populations
and localised extinctions of the weevil is thoughbe the loss of speargrass due to a
combination of browsing damage by mammals and togping of speargrass by
other plants (Beauchamp 1989; Hunt 1996).

Speargrass in flatter and more accessible arelaadiy browsed, probably by goats
and fallow deer@ama damg§ and possibly by stock (sheep, cattle, and hjpreases
(Lepus europaelsand rabbits @ryctolagus cuniculys Some pig rooting was also
seen. Good-sized speargrass was generally onhydfon steep and tall road side
cuttings or steep rock faces on the ridge that dbel occupied by proposed Turbines
1to 17. Only one speargrass was found on the ndth proposed Turbines 19 to 26.
Of thec.20 medium-to-large-sized speargrass investigaidg,three showed signs of
weevil damage. No weevil sign was noted on smadlaggrass, though none was
expected.

The Department of Conservation invertebrate datalfas the lower North Island
(Browne 2007) was checked to see which invertebiadael been reported within 5 km
of the Wind Farm. This database holds historiomgs of invertebrate species for the
lower half of the North Island, including locationformation where possible. No
sampling occurred near any of the turbine siteg, viathin 5 km, 42 invertebrate
species, many of which are aquatic species, hase tported. The complete list is
provided in Appendix 4. Other than the speargrassvils, no other invertebrate
species appear to be threatened. An as yet unokesdaave weta species has been
found in the adjacent Wellington Natural Heritagest Incorporated Covenants.

The impacts on invertebrates is expected tedvg minor.
Aquatic species

Silver Stream, the major stream in Long Gully, fiowland and is a tributary of the
Karori Stream (NIWA 2007). Karori Stream is coresied to be a ‘Water of National
Importance’ by the Department of Conservation amdilso listed as a regionally
significant stream by Wellington Regional Counddarori Stream has been sampled
in multiple locations and on multiple occasions amas a diverse aquatic fauna
(NIWA 2007). Any sediment or other contaminantfiog into watercourses within
the Study Area may have an adverse effect on therwaality and flora and fauna of
both Silver Stream and Karori Stream.

The existing improvements to the farm track witthe Wind Farm site have resulted
in significant screes of loose soil material whiskeroding into Long Gully Stream.
This needs to be urgently rectified, but the landem(rather than Windflow) is the
responsible party.

— A
LY :4;:, .
“"3’- Wﬂd]ands © 2009 32 Contract Report No. 2084

[ ]

CONSULTANT



10.

10.1

10.2

An unnamed stream also flows down Long Gully fromKlopahou and enters the sea
at Sinclair Head. This stream was sampled andagwd shortjaw kokopuJalaxias
postvectiy redfin bully Gobiomorphus huttopiand koaro Galaxias brevipinnis
(NIWA 2007). This small section of stream passeugh the regionally significant
coastal escarpment vegetation and care shouldkiee that wind farm construction
does not adversely impact on the vegetation oastre Construction effects should
not be an issue as all construction is anticiptddmze well away from this area.

CONSTRUCTION AND OPERATIONAL EFFECTS

Ecological evaluation

Evaluation of potential ecological effects relatitg vegetation and fauna, in the
constructional and operational phases of the wanchf has been undertaken using the
criteria set out in Appendix 5.

Construction Effects on Vegetation

It is anticipated that there will be few and onlynor construction effects. The road
network within the Wind Farm is already in placedaonly limited additional
improvements are required (Table 9). Where possibe turbine sites will be
accessed directly from the existing road (traclglen= adjacent). Where this is not
possible the 3 m wide turbine access tracks wihlb¥o the route that requires the least
excavation and the least disturbance to establishegktation, including using
existing secondary farm tracks. All access trdwkge been visually checked in the
field. Vegetation is predominantly grassland anddpen indigenous and exotic
shrubland, but small areas of established vegetaiio existing road embankments
may be affected. These road-side embankments dugpgood diversity of plant
species, including remnant populations of spedieesely affected by goat and stock
browse. However, none of these plant speciesargidered to be threatened.

It is intended that the existing roads be usedigdawn areas where this is possible.
However, the civil modelling has used a simplifisthndard rectangular pad size
which provides a conservative assessment of earksweolumes (Table 9). The
maximum indicative volumes in Table 9 also assuhm the laydown areas are
perfectly flat whereas in actuality some crosssfalan be tolerated which when
coupled with reshaping of the pads to fit the toppyy will likely result in reduced
excavated volumes. Only small additional areast¢up nf) would be impacted by
the actual turbine foundation construction assun@ngonopile solution is adopted.
All laydown areas and turbine sites are either masgland or open indigenous and
exotic shrubland, hence (provided soil run-off de@uately managed) the adverse
effects on ecological values will very minor to minor according to the amount of
indigenous vegetation affected by modifications.

Power poles will either be placed in areas of daask areas of exotic scrub or areas
of exotic and indigenous shrubland over grassis linlikely that these vegetation
types will be impacted by the placement of the popades. The total footprint of the
poles will be very small, especially as the LonglgWrights hill route essentially
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replaces existing poles. If adequate soil retentieethods are used then, in terms of
ecological impacts, the effects of the power paed lines is expected to lvery
minor.

The anticipated maximum total volume that needset@xcavated, including existing
road improvements, track construction, laydown sread turbine monopiles (Table
9), is approximately 7,500 frwhich is a very modest amount. As with all soil
disturbance, sediment run-off is a potential issespecially if it enters either the
Karori Stream or Waipapa Stream catchments. Homabesediment run-off is
adequately managed then road improvement and ateessformation is likely to
haveminor adverse effects

Some of the excavated material will be used tdlitricks and laydown areas. All
excess material will be disposed of carefully intagale locations, and will require
erosion and sediment control, regrassing and pexntastabilisation. Due to the
nature of the topography most of the disposal siiisbe small blanketing fills (less
than 1m depth) that will be rehabilitated to blandwith the local topography and
vegetation. Such small fills, provided that theg & areas either lacking vegetation
(e.g. existing road) or predominantly covered iasgtand, and have adequate erosion
and sediment control, will only hawery minor environmental effects.

A larger area, capable of accommodating 10,000frspoil, has been identified at the
northern end of the “airstrip” (the airstrip is oemtly occupied by the drift track) and
another smaller area of poor quality grassland hebme site 20. The “airstrip” area
is mostly covered in gorse, but borders on areasdijenous secondary forest and an
area of manuka kanuka forest. Ecologically spegpkihe loss of this area of gorse
will only havevery minor environmental effects, especially if the siteababilitated
with native species. Care will need to be takentaagncroach on the more mature
indigenous secondary forest and manuka kanukatftrassurround this gorse area.
For both spoil sites adequate soil retention metheitl need to be employed as the
sites are within the Karori Stream catchment ancbaotrolled sediment run-off will
contaminate it.

The total estimated vegetation clearance for laydaweas, turbine sites and access
tracks amounts to about 0.57 hectares. As moshisfcleared vegetation will be
either highly modified grassland or open indigenand exotic shrubland the overall
ecological impacts from the construction works eomsidered to berery minor
overall. Comparisons of excavation volumes, lergjthoad and track formation and
total estimated vegetation clearance for the neskegt Wind and Mill Creek Wind
Farms are provided for comparison at the bottofhatfle 9.
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Table 9: Maximum indicative excavation volumes and infrastructure development.
Comparisons with West Wind and Mill Creek Wind Farm proposals are provided.

Laydown Required Length (m) track /

aream® cutm? road construction NS

Turbine site 1 140 200 75

Turbine site 2 140 300 55

Turbine site 3 140 130 35

Turbine site 4 140 200 30

Turbine site 5 140 130 25

Turbine site 6 140 150 55

Turbine site 7 140 20 Adjacent Laydown predominantly on existing road

Turbine site 8 140 30 45

Turbine site 9 140 40 35

Turbine site 10 200 100 Adjacent

Access Road Widen corner between turbines 10 & 11 by 4-5m

Turbine site 11 140 100 Adjacent

Turbine site 12 140 50 Adjacent
Minor earthworks required along track between

Access Road turbine sites 12 and 15, widen by 1-2m

Turbine site 13 140 450 Adjacent 3 m high cut required

Turbine site 14 140 70 Adjacent

Turbine site 15 140 50 50

Turbine site 16 140 100 10

Turbine site 17 200 60 Adjacent On cleared gravel area

. . . Follows existing farm track, need to cut back

Turbine site 18 140 100 Adjacent from existing track 3m and widen

Turbine site19 140 180 20 Fo_IIo_ws existing farm track, cut back from
existing track 3m

Turbine site 20 140 50 25 Follows existing farm track,

Turbine site 21 140 60 20

Turbine site 22 200 60 Adjacent

Turbine site 23 200 70 Adjacent

Turbine site 24 140 140 Adjacent

Turbine site 25 140 80 85 Follows formed farm track

Subtotal 3,740 2,920 565 Total estimated vegetation clearance 0.57 ha
Total estimated excavation volume 7,500 m*

Main site

access road NA Minor bend or vertical grade easing works and

improvements 2,000 NA some work around Hawkins Hill Radar Dome

Turbine

foundations 234 1,000 NA Monopiles assumed 2.4 m dia. 10 m long

Access tracks

from road to

turbine sites 1,695 1,500 565

Long Gully ¢.3,700  c. 7,500 565

totals

M'." Creek 1 31,000 79,900 22,390 Total estimated vegetation clearance 44.28 ha

Wind Farm
Total estimated excavation volume 761,800 m*

wﬁﬁ \é\gpr?] 2 87,500 264,000 40,100 Total estimated vegetation clearance 22.55 ha
Total estimated excavation volume 1,700,000 m®

1. Boffa Miskell Limited 2008. Mill Creek Wind FarmEcological values and assessment of effects.
Prepared for Meridian Energy, Wellington, Assessn@nEnvironmental Effects: 44 plus
appendices pp.

2. Boffa Miskell Limited 2005. Project West Wind Wiegton. Ecological values and assessment of
effects. Prepared for Meridian Energy, Wellingtdssessment of Environmental Effects: 51
pp.plus appendices
and
Boison R., Noble J. 2005. Application by Meridiandggy Limited for resource consents
associated with Project West Wind. Greater WelbingRegional Council, Wellington, Report
to the Joint Hearing Committee: 153 pp.
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10.3

10.4

Construction Effects on Fauna

The roadside embankments support populations efj@endus speargrass which are
the sole host for the regionally threatened Hutospeargrass weevil and the
Nationally endangere8tephanorhynchus insolitanother speargrass weevil). Very
low levels of weevil presence were observed andyatibn could include, relocation
of speargrass with weevil sign (relocation includesd and root system) to areas that
won’'t be modified by construction, the reductiongoiat pressure and supplementary
planting of speargrass to address any adverseteftet the speargrass weeuvils.
Adverse effects on speargrass weevils wilhbeor and short term.

The Wind Farm is likely to support low density ptaiions of a variety of lizard
species. Most of the Project Footprint falls oeaarthat are unsuitable (e.g. no rock
crevices or vegetation retreats, lack of suitabtedfspecies) or that will only support
low levels of lizard populations (e.g. sparse stamth over pasture). However, five
turbine locations have been identified as havingmial detrimental effects on lizard
habitat although these can mostly be avoided byasiking (refer to Table 8). A
suitably qualified ecologist will be on site to appe final turbine siting and they can
also give an indication of the likelihood of theedeto relocate lizards. By avoiding
potential lizard habitats, and possibly relocatilzgrds, the construction impacts on
lizard species should minor and short term.

The site has a variety of indigenous and exotid Bpecies which could be
temporarily displaced by construction activitieBush falcon and New Zealand pipit
are considered to be threatened. Bush falcon baa hoted once, and pipits are
common. Temporary displacement of bird speciegély to be aminor adverse
effect.

Two lines of power poles will be established. Goiéows an existing route and the
other a new route down to the Municipal Landfi®rovided the overhead power lines
and poles are adequately insulated the impactsyorg ffauna are likely to beery
minor.

Detailed site plans are not considered necessdhysastage of the project. During the
ecological survey, the area around each proposgbdthéulocation was also taken into
consideration, up to a 25m radius. Most turbinesshave no ecological constraints
for turbine placement within this radius. Restons at a few locations were
identified and outlined in Table 8. Any micro-sity issues will be addressed by
having a qualified ecological expert on-site tonitiliy any ecological issues when the
final placement is determined, and more detail¢éel@ans can be provided at that
stage.

Operational Effects

The operation of a wind farm at the proposed LondjyGsite is likely to havevery
minor operational effects on vegetation. It is also kel that the operation of the
Wind Farm will have long-term, adverse consequeiiceground-dwelling species.
The adverse effects on ground dwelling fauna va/éry minor.
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As set out in Sections 8 (Avifauna) and 10.3 (Catsion Effects on Fauna), avian
species could be at risk from blade strike. Evigefrom overseas and other New
Zealand wind farms indicates that the risk fromdklatrike is minor compared with
other sources of avian fatalities and only a fewtke have been reported to date in
New Zealand (Ericksomt al. 2001; New Zealand Wind Energy Association 2005).
The American National Wind Coordinating Committestes that “Based on current
estimates, wind plant-related avian collision fiéied probably represent from 0.01
percent to 0.02 percent (i.e., 1 out of every 5,80@0,000) of the annual avian
collision fatalities in the United States.”. Thesgalities mostly comprise common
bird species and data includes the older styletirie used in California which have
proven to be the most hazardous (Ericksbral. 2001). Most species present at the
Wind Farm site that could be at risk are eithertiexgpecies, or indigenous species
that are not considered to be threatened. Howbuesh falcon and New Zealand pipit
are considered to be threatened. Evidence froer otind farms appears to indicate
that the threat of blade-strike may be low for thepecies. Other more common
species such as black-backed gull and starling lmeagffected by blade-strike but this
would not affect the local or regional populatioii.common and exotic species were
to be affected by the operation of the Wind Fatmyauld havevery minor adverse
effects on the local population of these bird spgciand would not endanger the
population as a whole. If threatened species@red to be impacted then additional
mitigation measures will need to be considered.

The proposed upgrade to the existing 11kV elegyri@ute along Long Gully valley
floor, which partly follows the boundary of the Kar Santuary, will include
additional cables but very little additional heighfn additional overhead electrical
route is proposed along the Tip Track cycle roatehie Municipal Landfill. The
effects on the vegetation will be minor, howevége area as a whole is valuable and
the route needs to be sensitive to successionat@idgical processes. Electrocution
from electrical equipment can be a hazard, butithisnlikely to occur as electrical
equipment will be insulated from direct contactve@ll the impacts of the overhead
electrical routes are considered ton@or .

Karori Wildlife Sanctuary and other forest remnaats in relatively close proximity
to the Wind Farm and are hosts to a range of ratéreatened species. However,
given the current lack of suitable habitat for @llthese species immediately around
the proposed turbine sites it is unlikely that thepecies will be at risk. Overall the
risk to threatened avian species is consideree toibor .
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10.5 Overview of ecological effects

A summary of key ecological elements at or adjatenbhe Wind Farm site is set out
below in Table 10.

Table 10: Key ecological features at the proposed Long Gully Wind Farm site, relative
significance and expected effects of Wind Farm development and operation.

Feature Relative Significance Effects Discussion
Secondary mixed The forest areas at the top (northern end) of
Y High None Long Gully will not be affected by the Wind
broadleaved forest -
Farm footprint.
. None of the manuka/kanuka forest will be
Manuka/kanuka forest | Moderate-high None impacted by the Wind Farm footprint.
High value if grey scrub. The scrub areas will
Indigenous scrub Moderate-high None be avoided. Unlikely to be affected by Wind
Farm footprint.
Indigenous and exotic _ Turbines are generally plaqet_:l in more open
Low Minor shrublands, so generally minimal indigenous
shrubland
component.
Road-side . Only small areas will be affected. Effect will be
Moderate Minor .
embankments localised.
Clearance and any earthworks required will,
Grassland Low Minor subject to sediment control, have only minor
effects.
Streams and Sedlmentatpr_l from existing track construction
indigenous riparian _ ' and any addltlonal_ track construct could
vegetation on private Moderate-high Minor adversely affect Silver Stream, and have
g P downstream effects on Karori Stream. No
farmland . .
stream crossing or stream works are required
Coastal cliff High None Will not be affected by Wind Farm construction
indigenous scrub 9 or operation.
New Zealand falcon Nationally Vulnerable Minor No ewdence_ of turbine strikes to date. Pest
control may increase falcon prey (e.g. kereru).
K k Nationally Endangered | Very minor Habitat not thought to be suitable for k k .
Relatively abundant at the site, not thought to
New Zealand pipit Not '_I'h_reatened/ Minor fly very high, i.e. into turbine blade range,
Declining : ; .
construction may increase amount of habitat.
Kereru (New Zealand Gradual Decline/ Not . . . .
pigeon) Threatened Very minor No evidence of turbine strikes to date.
Migratory species Various L|I_<e|y to be very
minor
Other bird species Common Very minor
Long —tailed bat Nationally Vulnerable Minor
Nationally endangered
for one and Regionally Low numbers of speargrass weevil host plants
Speargrass weevils threatened. Nationally Minor (Aciphylla squarrosa) are likely to be affected,
not threatened for the hence effects will be minor.
other
Other invertebrates* Low Minor
Various, ranging not Locally
Lizards* threatened to acutely significant, minor
threatened, if present overall

*Note: None recorded to date but are likely to be present.
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11.

111

11.2

AVOIDANCE, REMEDIATION, AND MITIGATION OF
ECOLOGICAL EFFECTS

Introduction

The effects of construction and operation of thad.&ully Wind Farm will involve
some vegetation clearance and minor earthworkss mhay cause adverse effects on
habitats in the Wind Farm site. Potential effesctsrelated to:

Vegetation clearance;
Sediment run-off;

Potential loss of fauna habitat;
Collision risk for birds; and
General disturbance to birds.

Proposed ecological mitigation measures

A qualified ecologist will be on site to assessfihal turbine layout and to assess the
need to relocate lizard and weevils. If lizardedh& be relocated a herpetologist will
be engaged to do this. If a population of speasyrath weevil sign is affected then
these will be dug up roots, soil and all (to captany grubs in the soil) and replanted
at a suitable site nearby. Rock outcrops will eided in order to protect potential
lizard habitats. Where possible, any earthworkklw revegetated using indigenous
eco-sourced species. It is intended to includargpass in the mix of species used,
with resulting benefits for both the Nationally Emgyjlered and the regionally
threatened speargrass weevil species. Earthwarkexisting farm tracks will be
stabilised using a combination of grass hydro-sepdind planting of indigenous
vegetation. This will assist with reducing seditiagion of the various streams.

All revegetation and successional processes witilenWind Farm are threatened by
high numbers of goats, fallow deer, domestic staoll pigs. Pigs also appear to
target the roots of speargrass. Control of pestisp is therefore important to achieve
successful revegetation. Stock numbers withinvthied Farm are currently low but
they have unrestricted access to the entire sigetaldack of fencing. While stock,
deer and pigs will negatively affect vegetationatgoare likely to have the greatest
impact and therefore their control is a priority fbe overall health of flora within the
Wind Farm site, and the success of revegetatiamtefon land disturbed during wind
farm construction. Therefore Windflow will invegéite opportunities with the
landowner, Wellington City Council and Wellingtoreglonal Council to reduce goat
numbers.

Though the risks to potentially vulnerable avifaamal bats are believed to be minor
overall, the occurrence of blade-strike cannot isealinted. As a consequence, it is
recommended that bird and bat strike be monitored &l turbines for three
consecutive years to assess actual rates of blake-®nce the Wind Farm is
commissioned. This will involve ground searcheshimi 30 m of turbine bases, at
3-monthly intervals. The need for the continuatioh monitoring should be
reassessed at the completion of this initial peaod also if there are significant
changes in the habitat, e.g. increase in indigeneggtation due to goat control, or
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changes in avian patterns use, e.g. more threatgpexies are noted to use the site
than anticipated.

Due to limited knowledge of the presence and behavof some fauna, further
surveys and monitoring are recommended:

Bird monitoring. It is recommended that a standsd protocol be used for bird
monitoring (e.g. 5-minute bird counts), and thas survey be conducted prior to
construction of the Wind Farm and then on an anbaals for three consecutive
years to determine if there has been an overahgdhan the bird population. If
there are significant changes in the habitat thigesy may need to be repeated.
Lizard and invertebrate surveys — undertaken dwsprqmg/summer

Bat surveys repeated during spring/summer.

12. CONCLUSIONS

The proposed Long Gully Wind Farm is a relativelyadl scale development. It is
located in a substantially modified environmenthwa network of existing tracks, and
much of the limited earthworks that are proposeltllve undertaken in areas that are
predominantly pastoral. As a consequence, theabtiveffects of the Wind Farm on
the ecology, habitats, flora and fauna within thad\Farm site are likely to be minor.

No threatened plant species were recorded andandig bird use of the Wind Farm
site is limited. Additionally, habitat is not padlarly suitable for threatened avian
species such as New Zealand falcork kand kereru. These species and bats are
known from the surrounding area, but are probably sporadic visitors to the site.
Pipits are common at the site, but don’t oftentéyurbine height. As such, effects on
these species are likely to be minor. Nevertheliggslack of knowledge regarding
potential impacts of wind farms on these and otheran species justifies a
conservative monitoring approach.

Bird and bat strike will be monitored for all tunigis for three consecutive years to
assess actual rates of blade-strike once the Wamth s commissioned. This will
involve ground searches within 30 m of turbine bas¢ 3-monthly intervals. If it is
found that significant bird mortality is occurringnore than one common bird per 10
turbines per year - further bird observation steidian be conducted, or mitigation
measures as proposed by Powlesland (2009) coutt/bstigated. The most frequent
birds seen in the area, and possibly at risk fréexldd strike, are finches, silvereyes,
skylarks, magpie, harriers and black-backed gullsese are all common species, the
loss of a few birds per annum will not impact oa thcal or wider population.

Disturbance to areas of mature speargrass popusasioould be avoided so as not to
impact on the threatened speargrass weevil popalatilf mature speargrass is
impacted then translocate the speargrass (rootsantb a safe site to ensure any
weevils associated with the speargrass are protecte
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VASCULAR PLANT SPECIES RECORDED AT THE LONG GULLY
WIND FARM SITE

APPENDIX 1

SCIENTIFIC NAME M_ ORI NAME COMMON NAME
Indigenous Species
Dicot. trees and shrubs
Alectryon excelsus titoki
Aristotelia serrata makomako wineberry
Brachyglottis repanda rangiora rangiora
Carpodetus serratus putaputaweta marbleleaf
Coprosma crassifolia
Coprosma foetidissima hupiro
Coprosma grandifolia kanono
Coprosma propinqua
Coprosma rhamnoides
Coprosma robusta karamu karamu
Coprosma rotundifolia
Coprosma propinqua x C. robusta
Fuchsia excorticata kotukutuku tree fuchsia
Geniostoma rupestre var. ligustrifolium hangehange hangehange
Gaultheria antipoda tawiniwini snowberry
Hebe stricta var. atkinsonii koromiko koromiko
Hebe ?
Hebe parviflora taranga tree hebe
Knightia excelsa rewarewa
Kunzea ericoides kanuka kanuka
Leptospermum scoparium manuka manuka
Leucopogon fasciculatus mingimingi mingimingi
Leucopogon fraseri patotara
Lophomyrtus bullata ramarama
Macropiper excelsum kawakawa kawakawa
Melicytus ramiflorus mahoe whiteywood
Melicope simplex poataniwha
Myrsine australis mapou red matipo
Olearia virgata
Ozothamnus leptophyllus tauhinu tauhinu
Pittosporum crassifolium karo karo
Pseudopanax arborea
Pseudopanax crassifolius
Brachyglottis rotundifolia var. rotundifolia
Schefflera digitata pate pate
Urtica ferox ongaonga tree nettle
Monocot. trees and shrubs
Cordyline australis cabbage tree
Monocot. lianes
Ripogonum scandens kareao supplejack
Dicot. lianes
Clematis forsteri pikiarero clematis
Clematis paniculata puawananga
Metrosideros diffusa rataa climbing rata
Muehlenbeckia australis pohuehue pohuehue
Muehlenbeckia complexa
Rubus cissoides tatamoa bush lawyer
Lycopods
Lycopodium fastigiatum club moss
Lycopodium scariosum
—0S
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SCIENTIFIC NAME
Ferns

Asplenium bulbiferum
Asplenium flaccidum
Asplenium oblongifolium

Asplenium appendiculatum subsp. maritimum

Asplenium lyallii

Blechnum chambersii
Blechnum discolor
Blechnum filiforme
Blechnum fluviatile
Blechnum membranaceum
Blechnum minus
Blechnum penna-marina
Blechnum procerum
Blechnum novae-zealandiae
Ctenopteris heterophylla
Cyathea medullaris
Grammitis billiardierei
Hymenophyllum minimum
Hymenophyllum multifidum
Hymenophyllum rarum
Hymenophyllum sanguinolentum
Lastreopsis glabella
Lastreopsis hispida
Paesia scaberula

Pellaea rotundifolia
Phymatosorus pustulatus
Pneumatopteris pennigera
Polystichum richardii
Polystichum vestitum
Pteridium esculentum
Pteris macilenta

Pyrrosia eleagnifolia

Orchids

Microtis unifolia
Thelymitra longifolia

Grasses

Microlaena polynoda
Poa cita

Sedges

Carex flagellifera
Carex secta puurei
Uncinia uncinata

Rushes

Juncus pallidus

Juncus sarophorus

Juncus sp.

Luzula traversii var. traversii
Luzula rufa

Rostkovia gracilis?

Monocot. herbs other than orchids, sedges, rushes

Astelia fragrans
Libertia ixioides
Phormium cookianum
Phormium tenax

Composite herbs
Helichrysum filicaule

Lagenifera pumila
Anaphalioides trinervis

Leptinella squalida subsp. squalida

Raoulia glabra

M_ ORI NAME

mouku
makawe o0 Raukatauri
huruhuruwhenua

nini
piupiu
paanako
kiwakiwa

kiokio
mamaku

mauku
mauku
mauku

mataa
tarawera
kowaowao
pakau
pikopiko
puniu
rarahu

ota

maikaika
maikuku

wii

manaia

matau a Maui

kakaha
mikoikoi
wharariki
harakeke

COMMON NAME

hen and chicken
hanging spleenwort
shining spleenwort

crown fern
climbing threadfern

kiokio
mamaku

filmy fern

ringfern
hound's tongue
gully fern
shield fern

bracken

leather leaf

onion-leaved orchid
sun orchid

silver tussock

hook grass

NZ iris
coastal flax
flax
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SCIENTIFIC NAME M_ ORI NAME

Senecio minimus
Dicot. herbs other than composites

Acaena anserinifolia

Acaena novae-zelandiae

Aciphylla squarrosa taramea
Cardamine sp.

Centella uniflora

Colobanthus muelleri

Epilobium nerteroides

Epilobium rotundifolium

Epilobium rubromarginatum
Hydrocotyle moschata var. moschata
Hydrocotyle elongata

Nertera depressa

Chaerophyllum colensoi var. colens
Oxalis exilis

Ranunculus reflexus

Stellaria decipiens

ADVENTIVE SPECIES

Berberis darwinii
Erica lusitanica
Pinus sp.

Ulex europaeus
Conyza canadensis
Cortaderia selloana
Digitalis purpurea
Galium aparine
Plantago lanceolata
Plantago major
Prunella vulgaris
Ranunculus repens
Rubus fruticosus agg.
Senecio jacobaea
Stachys silvatica

COMMON NAME

spaniard

bead plant

oxalis
buttercup

Darwin's barbarry
Spanish heath

pine

gorse

Canadian fleabane
pampas

foxglove

cleavers
narrow-leaved plantain
broad-leaved plantain
self-heal

creeping buttercup
blackberry

ragwort

hedge stachys
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APPENDIX 2: SUMMARY OF
VEGETATION TYPES,
ECOLOGICAL VALUES AND
DEGREE OF ECOLOGICAL
IMPACT AT EACH TURBINE
LOCATION AND ASSOCIATED
ACCESS ROAD FOR THE LONG
GULLY WIND FARM
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Effects assessment: 1

Very minor

2 Minor adverse affects
3 More than minor adverse effects

Turbine betie @ Vegetation of New SeoiEgfezl TUTGE Z87ES Effects
GPS Coordinates Altitude Field Vegetation at Turbine Zone 9 Evaluation of Ecological Degree of Notable Features
Zone Access Road Assessment
Survey Access Roads Value Impact
E1743949, N5422850 31/10/2008 Exotic grassland with ¢.20% Steep bank with . . .
01 c.392m indigenous shrubland and tussock indigenous shrubland Low-moderate Low-moderate Low-moderate 1 None
E1743846, N5422842 31/10/2008 Exotic grassland with ¢.40% Steep bank with . . .
02 c.396 m indigenous shrubland and tussock indigenous shrubland Low-moderate Low-moderate Low-moderate 1 None
Small hillock, exotic grassland with Low bank with indigenous Rock stacks possible lizard
03 E1743738,N5422842 | c 410 m | 31/10/2008 | ¢ 30% indigenous shrubland. Rock : 9 Low-moderate Low-moderate Low-moderate 1 : P
stacks species habitat
E1743662, N5422762 31/10/2008 | Narrow ridge, exotic grassland, Steep bank with 5 : :
04 c.414 m indigenous scrub and tussock ¢.20% | indigenous shrubland Low-moderate Low-moderate Low-moderate 1 None
Low bank with mix of Rock stack can be avoided
05 E1743605, N5422655 | c415m | 31/10/2008 | Small rock stack with predominantly | . 06045 and exotic Low-moderate Moderate Moderate 1 by moving to flat area
indigenous vegetation. species beside it. This would also
P reduce access impact
E1743530, N5422580 31/10/2008 Exotic grassland with ¢.10-20% Steep bank with . . .
06 c.425m indigenous vegetation indigenous shrubland Low-moderate Low-moderate Low-moderate 1 None
E1743470.4
: 31/10/2008 . . . Low or Low or Low or
07 N5422460.9 c.441m Exotic grassland beside road Exotic grassland Low-moderate Low-moderate Low-moderate 1 None
Steep bank with
08 E1743382.9, N5422420 | c 447 m | 31/10/2008 | Exotic grassland c.10% indigenous | indigenous species and Low-moderate Low Low 1 None
' shrubland and tussock exotic grass/indigenous
species mix on top of bank
09 E1743294.9, N5422368 | c 460 m | 31/10/2008 | Exotic grassland with few Steep bank with Low-moderate Low Low 1 None
' indigenous components indigenous species
Impact will be low if
Exotic grassland with few Exotic arassland with few confined to exotic pasture,
10 E1743186, N5422017 c.469 m | 31/10/2008 | jngigenous components, bounded =XOlC g Low or Low or Low or 1 low-moderate of
L indigenous components -
by area of indigenous shrubland indigenous shrubland
removed
E1743134.6 Road side embankment
- 31/10/2008 | Open indigenous exotic shrubland with low density of Low (moderate if
11 N5421886.5 c.476 m over rank grassland, beside road indigenous exotic bank impacted) Low Low 1 None
shrubland
E1743046.9, Rockland created through road . L
12 N5421814 1 c.456 m | 31/10/2008 | mogification. Avoid remaining rock Gravel-field - road Low Low Low 1 AVO'S _][ema|r_1t|)r|19 intact rock
' stack if possible stack if possible
13 E1742938, N5421824 c443m | 31/10/2008 Exotic grazed grassland bounded by | Exotic grassland and Low Low Low 1 None
' scattered indigenous shrubland access track
14 cLrasrens c.433m | 31/10/2008 Exotic grazed grassland bounded by Exotic grassland Low Low Low 1 None
N5421763.2 ' scattered indigenous shrubland 9
Exotic grazed grassland bounded b Exotic grazed grassland
15 E1742700, N5421726 | c 477 m | 31/10/2008 scattergd i genous shrubland Y| and scattered indigenous | Low Low Low 1 None
9 shrubland
Exotic grazed grassland bounded by
16 E1742596, N5421727 c.480m | 31/10/2008 | scattered indigenous shrubland with | Exotic grazed grassland Low Low Low 1 None
occasional large rocks
17 E1742507, N5421693 | ¢.497 m | 31/10/2008 A”'f'frzg'igerﬁ‘éig'zgﬁ’ss'de Existing gravel track Low Low Low 1 None
18 | E1743838, N5424556 | c.519m | 3/11/2008 | CXOtic grassland with scattered Exotic grassland Low Low Low 1 None
indigenous shrubs and species
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Date of

Ecological

Turbine Zones

ULl GPS Coordinates Altitude Field Vegetation at Turbine Zone R ICH Evaluation of Ecological Degree of Etfects Notable Features
Zone Access Road Assessment
Survey Access Roads Value Impact

19 E1743761, N5424494 c514am | 3/11/2008 | Exotic grassland bounded by mixed | o i grassland Low Low Low 1 None
indigenous and exotic shrubland

20 E1743701, N5424402 c.476 m | 3/11/2008 E))::clltgc grassland with occasional Exotic grassland Low Low Low 1 None

E1743618.2 P
’ 3/11/2008 : : Back-slope indigenous

21 N5424348.8 c.490 m Exotic grassland Exotic grassland Low Low Low 1 shrubland

22 E1743566, N5424232 c.488 m 3/11/2008 | Exotic grassland with occasional Exotic grassland with Low Low Low 1 None
rocks and exotic shrubs occasional rocks
Exotic grassland, grading to mixed

23 E1743499, N5424144.9 | c 474 m | 3/11/2008 | indigenous and exotic shrubland Exotic grassland Low Low Low-moderate 1 Avoid small rock outcrop
away from the road. Small rock
outcrop to be avoided if possible

E1743408.7, Exotic grassland, grading to mixed
24 N5424119.9 c.460m | 3/11/2008 | jndigenous and exotic shrubland Exotic grassland Low Low Low 1 None
' away from the road
25 E1743301, N5424144 c.518 m | 3/11/2008 | Exotic grassland Exotic grassland Low Low Low 1 None
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APPENDIX 3

AVIFAUNA RECORDED AT THE LONG GULLY WIND FARM SITE.

Compilations of sightings made during this AEE and observatior.byMitcalfe and J.C.
Horne (6-10-97, 16-5-98, 6-9-2000 and 23-9-2000Q)ndubotanical surveys. Includes species
likely to be at the site that have not yet beermded. Threat status is given for each species
(as per Hitchmough 2007).

1 = seen during Wind Farm assessment surveys

2 = Mitcalfe and Horne observations

3 = likely to use the site but not yet recorded

Common Name | Scientific Name | Status | Notes

Waterfowl (Anatidae)

Paradise shelduck Tadorna Not threatened Likely to utilise pasture and
(putangitangi) ! variegata farm ponds

Geese Introduced Large flock along Long Gully

Stream occasionally

Raptors (Accipteridae and Falconidae)

Australasian harrier Circus Not threatened Likely to utilise open habitats
(kahu) 2 approximans throughout.
New Zealand falcon Falco Acutely Likely to utilise open pasture
(karearea) “bush falcon | novaeseelandiae | Threatened-Nationally | habitat, open areas along
form of the North Vulnerable access tracks, and tall forest
Island” ® habitats.
Gulls, terns and noddies (Laridae)
Southern black-backed | Larus Not threatened Likely to utilise pasture
gull (karoro) * dominicanus habitats. Small groups
utilise thermals above the
main ridge.
Pigeons and doves (Columbidae)
New Zealand pigeon Hemiphaga Chronically Forest and scrub habitats.
(kereru or kukupa) ° novaeseelandiae | Threatened-Gradual
Decline
Cockatoos and parrots (Cacatuidae and Psittacidae)
Kk °® Nestor Acutely Resident in Karori Wildlife
meridionalis Threatened-Nationally | Sanctuary. May become an
Vulnerable itinerant visitor to forest
habitats.
Cuckoos (Cuculidae)
Shining cuckoo Chrysococcyx Not threatened Utilises forest habitats when
(pipiwharauroa) *? lucidus present between spring and
autumn.
Typical owls (Strigidae)
Morepork (ruru) Ninox Not threatened Likely to utilise forest
novaeseelandiae habitats throughout the site.
Kingfishers (Alcedinidae)
Sacred kingfisher Todiramphus Not threatened Likely to utilise habitats
(kotare) * sanctus throughout the site.
Larks (Alaudidae)
Skylark * | Alauda arvensis | Introduced | Open pasture habitat.
Swallows and martins (Hirundinidae)
Welcome swallow * Hirundo tahitica Not threatened Likely to utilise habitats
throughout the site.
— s
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Common Name | Scientific Name Status Notes
Pipits (Maticillidae)
New Zealand pipit - Anthus Not threatened Open pasture and scrub

novaeseelandiae

habitats.

Accentors (Prunellidae)

Dunnock (hedge
sparrow) -

Prunella
modularis

Not threatened

Habitats throughout the site.

Thrushes (Muscicapidae)

Blackbird *

Turdus merula

Introduced

Habitats throughout the site.

Song thrush *

Turdus
philomelos

Introduced

Habitats throughout the site.

Whistlers and allies (Pachycephalidae)

¥Vhitehead (popokatea)

Mohoua albicilla

Not threatened

Introduced to Karori Wildlife
Sanctuary. May use forest
habitats

Australasian warblers (Acanthizidae)

Grey warbler (riroriro)
12

Gerygone igata

Not threatened

Forest and scrub habitats
throughout the site.

Monarch flycatchers (Monarchidae)

North Island fantail
(piwakawaka) 12

Rhipidura
fuliginosa
placabilis

Not threatened

Forest and scrub habitats
throughout the site.

Wrens (Acanthisittidae)

North Island rifleman
(titipounamu) °

Acanthisitta
chloris

Chronically
Threatened-Gradual
Decline

Forest habitats.

Australasian robins (Eopsaltriidae)

Pied tit (miromiro) ° Petroica Not threatened Forest and scrub habitats
macrocephala
toitoi

White-eyes (Zosteropidae)

Silvereye (tauhou) ** Zosterops Not threatened Habitats throughout the site.
lateralis

Honeyeaters (meliphagidae)

Bellbird (korimako, Anthornis Not threatened Forest and scrub habitats
makomako) * melanura
Tui, Prosthemadera Not threatened Forest and scrub habitats

novaeseelandiae

Buntings, cardinals, and t

anagers (Emberizidae)

Yellowhammer* Emberiza Introduced Open pasture and scrub
citrinella habitats.
Finches (Fringillidae)
Chaffinch * Fringilla coelebs Introduced Habitats throughout the site.
Greenfinch * Carduelis chloris | Introduced Open pasture and scrub
habitats.
Goldfinch * Carduelis Introduced Open pasture and scrub
carduelis habitats.
Redpoll - Carduelis Introduced Open pasture and scrub
flammea habitats.
Starlings and mynas (Sturnidae)
Starling * Sturnus vulgaris Introduced Likely to utilise habitats
throughout the site.
Bell magpies (Cracticidae
Australian magpie * Gymnorhina Introduced Likely to utilise habitats
tibicen throughout the site.
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APPENDIX 4

INSECT SPECIES RECORDED WITHIN 5 KM OF THE LONG GULLY
WIND FARM SITE.

Scientific Name Order Common Name
Acroperla trivacuata Plecoptera Stonefly
Amphipsalta strepitans Hemiptera Cicada
Androporus discedens Coleoptera Beetle
Aoteapsyche colonica Trichoptera Caddisfly
Archichauliodes diversus Megaloptera Dobsonfly
Beraeoptera roria Trichoptera Caddisfly
Cacephatus vates Coleoptera Beetle
Coloburiscus humeralis Ephemeroptera Mayfly
Cura pinguis Seriata Terrestrial flatworm
Cypretta viridis Podocopida Ostracod
Deleatidium sp. Ephemeroptera Mayfly
Diplectrona zealandensis Trichoptera Caddisfly
Geodorcus novaezealandiae Coleoptera Stag beetle
Gynarchaeus ornatus Coleoptera Beetle
Hemiandrus similis Orthoptera Weta
Hydora sp. Coleoptera Beetle
Hydrobiosella stenocerca Trichoptera Caddisfly
Hydrobiosis soror Trichoptera Caddisfly
Hydrobiosis umbripennis Trichoptera Caddisfly
Ichthybotus hudsoni Ephemeroptera Mayfly
Inocatops sp. Coleoptera Beetle
Koroana rufifrons Hemiptera Plant hopper
Lawsonia variabilis Coleoptera Beetle
Lironmus pardalis
Lyperobius huttoni Coleoptera Beetle
Nuerochorema confusum Trichoptera Caddisfly
Olinga feradayi Trichoptera Caddisfly
Paracalliope fluviatilus Amphipoda Amphipod
Paralimnophila skusei Diptera Fly
Phymatus phymatodes Coleoptera Beetle
Physastra variabilis Basommatophora Freshwater snail
Plectrocnemia maclachlani Trichoptera Caddisfly
Pleosporius bullatus Coleoptera Beetle
Polyplectropus altera Trichoptera Caddisfly
Potamopyrgus antipodarium Mesogastropoda New Zealand mudsnail
Pseudoeconesus hudsoni Trichoptera Caddisfly
Pycnocentria evecta Trichoptera Caddisfly
Pycnocentrodes sp. Trichoptera Caddisfly
Rhicnobelus metalliscus Coleoptera Beetle
Spaniocerca zelandica Plecoptera Stonefly
Zelandotipula sp. Trichoptera Caddisfly
— )
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APPENDIX 5

ASSESSMENT CRITERIA.

The effects of the Wind Farm on vegetation, flora, and fauna have bsessad using the
following scale:

Very Minor Adverse Effect: Minor level of construction effect that is barely discernable, in
ecological terms, following site rehabilitation;

Minor Adverse Effect: Adverse effects that are noticeable but that will not cause any
significant adverse impacts;

More Than Minor Adverse Effect: Significant effects that may be able to be
mitigated/remedied; and

Unacceptable Adverse EffectlLevel of adverse effects that cannot be avoided, remedied or
mitigated.
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APPENDIX 6: SITE PHOTOGRAPHS
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Plate 1. View of southern ridge from northern ridge. Proposed Turbine Site 1 is
at extreme right of photo.

Plate 2: View from same position as above, looking down gully towards the sea.
Turbines would be placed along this ridge.
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Plate 3: Indigenous secondary forest.

Plate 4: Manuka-kanuka forest.
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Plate 6: Indigenous shrubland. Taller shrubland in Long Gully valley.
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Plate 7: Lower stature shrubland in more exposed sites.

Plate 8: Indigenous and exotic shrubland.
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Plate 9: Indigenous and exotic shrubland.

Plate 10: Mahoe canopy along stream gullies in indigenous and exotic shrubland.
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Plate 11: Typical rough pasture grassland - Turbine Site 1.

Plate 12: Turbine Site 1, indigenous vegetation component often increases closer
to the edge of the road cuttings.
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Plate 13: Steep rocky slopes within the site.

Plate 14: Grassland with a higher proportion of indigenous species.
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Plate 15: Grassland on the northern ridge has fewer indigenous components.

Plate 16: View from top of southern-most ridge, down to pine area beside valley floor road.
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Plate 17: Gorse.

Plate 18: Road cutting.
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Plate 19: Road cutting.

Plate 20: Forest above coastal cliff vegetation.
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Plate 21: Existing road network. Notice fill pushed down slopes
that would warrant revegetation.

Plate 22: Example of rock outcrop that is possible lizard habitat that needs to be avoided.
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Plate 23: Example of rock outcrop that is possible lizard habitat that should be avoided.

Plate 24: Large Aciphylla squarrosa
plant perched above road
cutting.
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Plate 25: Feral goats amongst gorse.
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APPENDIX 7

COMPARISON OF CHANGES TO BIRD THREAT CLASSIFICATION.

A revised threat classification for bird species has been pellisince the submission of this
document to the Wellington City Council. This Appendix summaribesdder threat
classification of Hitchmouglet al. (compiled in 2005, published as Hitchmouwgghal. 2007)
and the recently published Miskellgt al. (2008) publication. The threat classification
categories have also been updated from Modibgl. (2002) to Townsenét al (2008), so
there are some differences in terminology. Changes aretiediibg a and the direction of
the change by arrows (upfor more threatened, downfor less threatened, horizontal for
change in terminology).

The most relevant increases in threat category are Nelardkepipit, fromNot threatened, to
At Risk, D.1. Declining, Little shag, from Not threatened to AtkRi®.4. Naturally
Uncommon (appearing to increase in some areas) and pied shagNdtothreatened to
Threatened, B.3. Nationally Vulnerable. The most pertinent decriaigbe Wind Farm are,
kereru (New Zealand pigeon) is no longer considered to be threatdthedigh this is
Conservation Dependent, North Island kaka has dropped from Nationally Erethrige
Nationally Vulnerable although this is Conservation Dependent, with comginBartial
Declines and Recruitment Failure in some areas.

Common name

Scientific Name

Hitchmough et all 2007

Miskelly et al 2009

Changed

Australasian gannet

Morus serrator

Not threatened

E. Not Threatened

Australasian harrier

Circus approximans

Not threatened

E. Not Threatened

Australian magpie

Gymnorhina tibicen

Introduced

Introduced

Banded dotterel

Charadrius bicinctus bicinctus

5 Gradual decline

Threatened, B.3. Nationally Vulnerable

Bar-tailed godwit

Limosa lapponica

Migrant

G. Migrant

Bellbird

Anthornis melanura melanura

Not threatened

E. Not Threatened

Phalacrocorax carbo

Black shag ) 6 Sparse At risk, D.4. Naturally Uncommon
novaehollandiae

Black-billed gull Larus bulleri 4 Serious decline Threatened, B.2. Nationally
Endangered

blackbird Turdus merula Introduced Introduced

Black-fronted tern Sterna albostriata 2 Nationally endangered Threatened, B.2. Nationally
Endangered

Brown teal Anas chlorotis "North Island" 2 Nationally endangered At Risk, D.2. Recovering

Bush falcon Falco novaeseelandiae "bush" 3 Nationally vulnerable Threatened, B.3. Nationally Vulnerable

California quail

Callipepla californica

Introduced

Introduced

Caspian tern

Sterna caspia

3 Nationally vulnerable

Threatened, B.3. Nationally Vulnerable

Chaffinch Fringilla coelebs Introduced Introduced

Feral goose Anser anser Introduced Introduced

SLL::;%U;?H Puffinus gavia Not threatened At Risk, D.3. Relict

Goldfinch Carduelis carduelis Introduced Introduced

Greenfinch Carduelis chloris Introduced Introduced

Grey Duck Anas superciliosa superciliosa 2 Nationally endangered Threatened, B.1. Nationally Critical
Grey warbler Gerygone igata Not threatened E. Not Threatened

Hedge sparrow Prunella modularis Introduced Introduced

House sparrow Passer domesticus Introduced Introduced

Little black shag Phalacrocorax sulcirostris 7 Range restricted At Risk, D.4. Naturally Uncommon
Little shag Phalacrocorax melanoleucos | Not threatened At Risk, D.4. Naturally Uncommon
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Common name

Scientific Name

Hitchmough et all 2007

Miskelly et al 2009

Changed

brevirostris

Little spotted kiwi

Apteryx owenii

7 Range restricted

At Risk, D.2. Recovering

Long-tailed cuckoo

Eudynamys taitensis

5 Gradual decline

At Risk, D.4. Naturally Uncommon

Mallard

Anas platyrhynchos

Introduced

Introduced

New Zealand
pigeon, kereru,
kukupa

Hemiphaga novaeseelandiae

5 Gradual decline

E. Not Threatened

New Zealand pipit

Anthus novaeseelandiae
novaeseelandiae

Not threatened

At Risk, D.1. Declining

New Zealand scaup

Aythya novaeseelandiae

Not threatened

E. Not Threatened

North Island kaka

Nestor meridionalis
septentrionalis

2 Nationally endangered

Threatened, B.3. Nationally Vulnerable

North Island rifleman

Acanthisitta chloris granti

5 Gradual decline

At Risk, D.1. Declining

North Island robin

Petroica australis longipes

Not threatened

E. Not Threatened

North Island
saddleback, tieke

Philesturnus carunculatus
rufusater

7 Range restricted

At Risk, D.2. Recovering

North Island weka

Gallirallus australis greyi

2 Nationally endangered

Threatened, B.3. Nationally Vulnerable

Northern giant petrel

Macronectes halli

7 Range restricted

At Risk, D.4. Naturally Uncommon

Northern little blue

Eudyptula minor iredalei

5 Gradual decline

At Risk, D.1. Declining

penguin

gggﬂﬁ;ns royal Diomedea epomophora sanfordi i 3 Nationally vulnerable D.4. Naturally Uncommon

Paradise shelduck Tadorna variegata Not threatened E. Not Threatened

Pheasant Phasianus colchicus Introduced Introduced

Pied shag Phalacrocorax varius varius Not threatened Threatened, B.3. Nationally Vulnerable
Pied tit Petroica macrocephala toitoi Not threatened E. Not Threatened

Pukeko Porphyrio melanotus Not threatened E. Not Threatened

Red-billed gull Is_ggl;)zlri]r?l}/:ehollandlae 5 Gradual decline Threatened, B.3. Nationally Vulnerable
Redpoll Carduelis flammea Introduced Introduced

Reef heron Egretta sacra sacra 3 Nationally vulnerable Threatened, B.3. Nationally Vulnerable
Rock pigeon Columba livia Introduced Introduced

Sacred kingfisher

Todiramphus sanctus

Not threatened

E. Not Threatened

Salvin's mollymawk

Thalassarche salvini

3 Nationally vulnerable

Threatened, B.3. Nationally Vulnerable

Shining cuckoo

Chrysococcyx lucidus lucidus

Not threatened

E. Not Threatened

Silvereye Zosterops lateralis Not threatened E. Not Threatened
Skylark Alauda arvensis Introduced Introduced
song thrush Turdus philomelos Introduced Introduced

Sooty shearwater

Puffinus griseus

5 Gradual decline

At Risk, D.1. Declining

Southern black-
backed gull

Larus dominicanus dominicanus

Not threatened

E. Not Threatened

Spur-winged plover

Vanellus miles

Not threatened

E. Not Threatened

starling Sturnus vulgaris Introduced Introduced
Stitchbird, hihi Notiomystis cincta 2 Nationally endangered Threatened, B.2. Nationally
' Endangered

Welcome swallow

Hirundo tahitica neoxena

Coloniser

E. Not Threatened

White heron Egretta alba modesta 1 Nationally critical Threatened, B.1. Nationally Critical
White-capped

(formerly shy) Thalassarche steadi 7 Range restricted At Risk, D.1. Declining

mollymawk

White-faced heron

Ardea novaehollandiae

Not threatened

E. Not Threatened

White-fronted tern

Sterna striata striata

5 Gradual decline

At Risk, D.1. Declining

Whitehead

Mohoua albicilla

Not threatened

E. Not Threatened

Yellowhammer

Emberiza citrinella

Introduced

Introduced
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