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1. Introduction
Thei ¢ RUz2 RY 0 ¢ q ¢ o Water ColettionYAe®(WQA)is 7,400
hectares of native forest in the headwaters of the two rivers. It has been
managed as a public water supply catchment for over 100 years. It
includes some of the best native rainforest in the North Island. The
forest was never logged because it was set aside earfigr public water
supply. Most other lowland rainforest in the region \as logged for
timber and cleared for farming.

Greater Wellington manages the forest to protect drinking water

quality and to protect the special values of the forest itself. Possums

and introduced predators are controlled and the area is home to native

ARI T+ WRUHG 2T RUNWas qs G VYyelldw diosvieetd Rn G 130G ¢ U LW¢
parakeet. North Island brown kiwi live in the forest, having made their

own way there from their release site in Remutaka Forest Park.

Greater Wellington has controlled deer, pigs and goats in the
catchments for decades but haspreviously lacked the resources to
attempt eradication. Because the area is surrounded by other forest
and farmland where control is limited, new animals are always moving
into the area. In the 20232034 Longterm Plan, money was set aside
for aten-yearelimination programme.

Despite being protected for water supply, the forest of the Wainuiomata
»1 YORYI YURDYWi 9 Wéct WHRWYUOW 2nnidl RUNWa6 1JLW
for well over a century Preferredplants are missing from the forest
understory due to browsing The big trees in the canopy are healthy but
beneath them, large areas othe forest floor are almost bare, so there is
less vegetation to slow runoff during storms. When big tree dies and
falls, the seedlings of trees that could fill the gap are eaten insteadn the
long term, this process would seethe most palatable canopy trees
disappear from the forest. Besides that,many ofthe hardwood shrubs
and subcanopy treesthat are missing are the kind that provide fruit and
flowers for native wildlifeto feed on.

Pigs turn over the ground as they search for grubs and worms. This
stops native seedlings from growing and means that when it rains
there is more sediment in the water. Pigs eat invertebrates and the
eggs of groundnesting birds, including kiwi.

Deer, pigs and goats carry and spread giardia and other waté&orne
diseases that threaten human health.

This project willhelp the forest to return to its natural state, with a
thick, healthy understory including all the plant species that should be
present, some of which have been missing fouup to 250 years

Helping the forest to recover will help native birds and other wildlife to
flourish. Water quality will improve, reducing risks to human health.

Pagel of 109
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The Wainuiomata# rongorongo Water Collection Area occupies the central part of]
the Remutaka ranges, between the Hutt Valley and Lake Wairarapg

Greater Wellington will attempt to remove deer, pigs and goats from the
forest completely and keep them out. This is an ambitious project with few
mainland precedents. The projechastwo main components. The first

will be a significant increase in hunting activity. This will involve a
combination of ground andaerial hunting, all by experienced professional
hunters (trapping and other control methods will also play a part)

The second component involves completing the catchment fencing to

prevent animals from returning. An existing fence protects the western

and northern boundariesbetween the WCA and private land The new

fence will follow the Remutakarange crest, separating theWCAfrom

AldGeqget cW YI Ut qwWAe!l t AwWe U7 W3+ q3UT We #1 Yt
Wainuiomata valleys. Designed to exclude deer, pigs and goats, the fence
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3.1
3.1.1

will weave between the trees to minimise its impact on the forest andill
need regular inspection and maintenance.

Mana whenua

N6WWi ¢cRUsaRYGcqec WHe qA6aIUqWRt Wt UYs Ullq Y Wa

the maunga of the same name on the ridgeline that separates the

Wainuiomataand» | YURYH& @W&G D0 qt IOWWAzt 1Jaq¢c 6§ LWl Yal
skyline of the catchment when viewed from east or west. The general area

et WHRWUOWg6 DWaet Res gWYnWae U! WRs RWY 2131 Wa

value to mana whenua as a connection between Whangama-Tara and

the Wairarapa. While the catchment was not settled, it has always been

significant for hunting and foraying and has considerable history and

whakapapa attached Lynch2021).

The mana whenua of the Wainuiomata catchment, andthe | YURYI YURY
catchment west ofthe» | YUNR YRVeXRIYWN | ¢ Uct RWiI 6 § Ue RWLtE R
YWaqWWf tée¢WuNel ¢cUct RWI 6gUe R AW BGI B WOqIT
EVqaqidladlUqWwNI 2t qOWWNG JIWRs RWRY WNIJLWO qREs ¢
Waiwhetu and Wainuiomata are the local marae (Te Puni Kokeilegynch

2021).

According to data supplied by Te Puni Kak (TPK), four iwi have interests

in the land between the» | Y U N Y RivethAdthe crest of the Remutaka

re UNaWNPDWOqReEs ¢ AW NeqRWNY¢WAe¢UNE qRI ¢ ALWA
Kahungunu. According tanformation supplied by TPK, the rohe of these

four iwi all overlap in the area between the river and the top of the range,

particularly about the Waiorongomai Saddle Te Puni Kokiri 202b

To date, early discussions have been held with representatives from all
nYel WRs RAWC GG WY nWs 6 YA WE¢c2IWI+GI 13+ 1IT Wt e

Background
Site description

Topography and landform

Thei ¢ RU2 RY 0 ¢ q ¢ o wateYddllection GrealWan) is 7,373
hectares of native forest in the headwaters of thee two rivers. It has been
managed as a public water supply catchment for ovea century. It
includes some of the best native rainforest in the North IslandVost of
the forest was never logged because it was set aside eaffigr public
water supply. Most other lowland rainforest in the region as logged for
timber and cleared for farming.
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The Wainuiomata catchmentincludes the Wainuiomata River east and
west branches, Skull Gully StreamSinclair Creek and George Creekt
is bounded by Moores ridge to the westhe watershed ridge with
Mangaroa Valley to the north anthe A 2 t 1J gidgétd the eastand
south. The highestpoint on the northern boundaryis Devine (632 m)
while the A 2 t 1J gjidgé dses to 800 m The \alley floors are generally
wide and flat, and the slopeson either side are generallynoderately
steep to steep (Greater Wellington2016).

The» | Y U N Y tatéHnBrY is bounded by the Remutaka range to the

east andA 2 t 1J aidgé & thewest. Itincludes the upper» | YURYI YUNY
River, Big and Little Huia creeks and Telephone Creek, whiah join the

main river a short distance below themain riverintake weir (Greater

Wellington 2016). Thetopography of the» | Y U N Y is f¥soiathg. In

the upper catchment, above Waiorongomai forksthe side slopes are

relatively gentle, and thevalley floor is flat and widewith significant

areas ofwetland. Thetea-coloured riverslides quietly past as if afraid of
disturbing the strange calm.

The placid
waters of the
upper

» rongorongo
River(photo:
Chris Cosslett).
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Below Waiorongomaiforks
the» | YUNYRNeUNYE
steepens and gathers
pace. Shortflat runs
alternate with cascades
tumbling between large
boulders. To the east of
the river the steep,
fractured faces of the
Remutakarange rear
abruptly to almost 900
metres. This is no country B
for the faint of heart or '
short of breath: the hills
are all steep and the
creeks are allbeset by
impassable waterfalls
(photo: Chris Cosslett).

The rate of uplift in the
Remutakarange isso
rapid that the rate of
erosion cannot keep pace
the range grows in height
by a few millimetres each 5
year. Thex | YURY!I Y 8B
eciuaail! gkt W, qldIg
active faults and higher
rainfall (resulting from the
higherelevation) make it
more prone to erosion
forces than the B 6O L2 L 5
Wainuiomata (Greater Wellington2016). The effectsare clear to see in
the extensive areas okexposed scree and rock thatre afeature of
most creeksdraining the range

West of the» | Y U N Y RivértieBig and LittleHuia and Telephone
creeks are narrow and twisting. Climbing out of the creeks, the lower
slopes are steep with a lot of supplejack, but once on the main ridges
and spurs the goings generally goodand navigation straightforward

A strikingfeature ofthe WCAtopographyis the difference in elevation
between the heads of the two rivers. Near the head of the

» | Y U N Y,lthe tiver¥s only about 25netres below the watershed

ridge that separates the two catchments. Cross the ridge at this point

¢ UT W Yek G0 Wn R U200ietresdesteldtiiorthidln ¢ #R U D W¢ W
Wainuiomata valley on the other side.
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The WCA is part of a major complex @rotected natural areas totalling
approximately 40,000 hectares which includes the neighbouring
Remutaka Forest Park (23,008a), Pakuratahi Forest (8,000a), East
Harbour Regional Park3,605 ha) and the WainuiomataHutt City and
private reserves.

3.1.2 The forest

The Wainuiomata catchmentis clothed primarily in lowland podocarp-
broadleaf forest, dominated by rimu-rata/kamahi associations, typical of
central and southern North Island lowland forest on better soils. Much of
this catchment lies below 400 m. It contains abundant rimu, hinau
rewarewaand tree ferns In parts of the valley floors, tawa is the dominant
canopy tree(Lynch2021). Northern rata is the dominant emergent tree in
the easterncatchment above Skull Gully Greater Wellington2016). On

the highest ridges, kamahidominated canopies give way to silver beech.

Across much of the region tle forest type that dominates the
Wainuiomata catchmentwas logged and cleared for farming The

i ¢ RUe2 R ¥ éadyajésignation as a water supply catchmengavedit
from that fate.

Theforest of the» | Y U N Y tatéHnBnY is, for the most part,distinctly
different from that of the Wainuiomata. It is dominated by podocarp-
beech forest. In mid-slopes there aretracts of podocarp-hardwood-
beech with a predominance ofkamahiin the canopy. At higher elevations
Tincluding a large proportion of the eastern edge the forest is all silver
beech, and along the crest of thcRemutakarange thesilver beech is
gnarled and stuntedand covered with thick moss: classic goblin forest.

In the lowland forest of both catchments, large groves of supplejack, in
places very thick, dominate the subcanopy. These supplejack patches
are a major impediment tohunters trying tostalk ungulates.

The map below shows thecurrent distribution of vegetation types across
the WCA. Source: Singers angogers 2014; Singers, et. al. 2018

Page6 of 109109



G YwoUnede qlt WAl YTUHqWAGEUOWnYI Wi ¢ RO2RYGcqco»! YOUNYI YORY W ¢ qldl WO Y

Wainuiomata/Orongorongo KNE site
Ecosystem Type

CLF11-2, Silver beech

CLF11-3, Silver beech, kamahi forest

MF20, Hard beech forest

MF8, Kamahi, broadleaved, podocarp forest

| CLF9, Red beech, podocarp forest

WL12, Manuka, tangle fern scrub/fernland
N WL18, Flaxland

WL19, Raupd reedland

WL20, Coprosma, twiggy tree daisy scrub

main rivers 2 Kilometres

3.1.3 Climate

Greater Wellingtonoperates arain gaugein the upper part of the

» | Y UNY tatéHnBrit. According to data from that site, averagannual
rainfall in the catchment over the past25 years (20082024) was 245 m,
with a minimum of 1.62 mand a maximum of 335 m. By comparison, the
average annual rainfall for Wellington City ibetween 12 and1.3m
(Chappel 2014) Itis noaccident that this area was chosenas a water
supply catchment.
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The higher ridgesaround the boundary andbetween the two catchments
are above 700m, with the Remutakarange crest on the eastern boundary
sitting mostly between 800 and 900 m. These higidges, in fact any
ground higher thanabout 500m, are coveredfrequently in cloud. When
the cloud is in the forest the treesollect moisture and drip, which means
it rains regularly under the canopyY 'n Wa 6 R fordbmdiether R dlk + LU
raining or not In consequence, tee trunks and forest floors on the
highestridges are clothed in luxuriant moss The wetness of tfs high-
altitude environment has important implications for worker welfareand
the durability of equipment, including fences. Working in tie cold, wet
high altitude forest saps energyand heightens the risk of hypothermia
The exsting fence on the northern boundary (see sectiof3.7.2) shows
signs ofadvanced deterioration at higher elevations where it isnveloped
regularlyin cloud, and subject tointense winds from the northwest.

The hgher ridgestypically receive snowfall during winter. Extreme storms
are common in the Wellington region with heavy rain and high winds
causing dips, tree falls and flooding. Windthrown timber is a common
feature of the WCA forests followingstorms.

Weather-related damageto infrastructure, including roads, tracks, fences
and buildings, and risks tohuman health and safety resulting frontold
and wet, are important considerations in planning this project.
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Snow on the» rongorongo
catchment road in winter
2021. In 21 a heavy
snowfall toppled multiple
trees across the road. It was
several months beforethey
could be cleared, and the
road made serviceable

again (photo: Ricky
Clarkson).

3.2 Water supply

The firstWainuiomata Valleywater supply scheme was developed in

1887. A small dam was constructednearaq 6 W2 | | YU qlUdnd UNJI Kt L
35 km of pipeline laid to Wellington city, including km of tunnelsto carry

the pipe beneath the hills to reach the Hutt Valley at Gracefield The

rapidly growingWellington City quickly outstripped that supply and the

larger Morton Dam built a short distance upstream,was completed in

1911.

The scheme was expanded in 1924 tiake inthe headwaters of the

» | Y U N Y Rivetbi donstructing a weir in the river and piping water
through another 3.2 km tunnel to join the Wainuiomatasupply. The
current Wainuiomata Treatment Plant which processesraw water from
both catchments, was completed in 1993.
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In 1986 the Morton Dam was decommissionedbecause it had been
identified as anearthquake risk andbecause the lake behind ithad silted
up. A largebreach was cut in the dam wall, through which the
Wainuiomata River now runshaturally again The damwall, an historically
significant structure, is registered with the Historic Places Trust The
original 1887 dam is no longer used for water supply eitheits lake having
long sincefilled with sediment. The dam structure ispreserved,and the
former lake is managed as a wetlandThe WainuiomataRiversupply is
now drawnfrom a weir upstream of the old Morton Dam lake.

The combined scheme supplies about 20% of the treated water used by
the greater Wellington metropolitan area.Water from the treatment plant
is piped under WainuiomataHill then along the Petone Esplanade and the
SH2motorway to Wellington, supplying Wainuiomata,Eastbourne,

Petone and parts of Lower Hutt along the way

Our Water HistorywOn Tapgivesad Rt qqY | ! WY nlWgqé Wi YadRUNqY
metropolitan water supply systemfrom 1867 to 2006(Greater Wellington
2007). Ourwaterhistory.pdf

3.3 Land tenure

The Wainuiomatas | Y U N Y Watdd Qoltection Area is ownedreehold
by Greater Wellingtonin multiple parcels, set aside for the purposes of
water supply. There is currently no claim on the land under the Treaty of
Waitangi(Lynch2021).

3.4 Management agencies

Wellington Water Ltd (WW) manages the water supply infrastructure in the
catchments, including the intakes, pipelines, roads and tunnel and the

Pagel0 of 109109
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3.5

3.5.1

Wainuiomata water treatment plant. WWwas formed in 2014 aghe

result of a mergerbetween Capacity Infrastructure Services andsreater

Wellingtonk + Ws ¢ q 31 Wt @ GGaO! WNI Ye Gdowdilli 7 WY G ¢ q 1J1
Controlled Organisation (CCO). Hutt, Porirua, Upper Hutt and Wellington

city councils and Greater Wellingtonareequalt 6 ¢ | 136 YO T 131 + HOWLWi i Kt
is to manage the drinking waterwaste waterand storm water services for

its council owners, and provide regionalvater services for the

maintenance of healthy communities.

i1 Kt WEqe qlGUuUqWyYn wf Utptinlsertic® dbjddivek n R1J+ Lq 6 |
1. Safe drinking water
2. Respectfor the environment
3. Resilience, now and inthe future.

Greater Wellingtonassists WW in the delivery of its service objectives
through Service Level Agreements (SLAS) for catchment area
management. There are three SLAs in place: Biodiversity Management,
Parks Services and Environmental ScienceThe control of animal pests
within the water collection areais a key part of the biodiversity
management function. This ighe responsibility of the Pest Animals Team
under Greater Wellingtork Endlronment Deliverybusiness unit.
Environmental monitoring including animal density and vegetation quality
monitoring, are the responsibility ofthe Environment: Knowledge and
Insights business unit.

Legislative and planning context
(Thanks toRebecca Dewarfor assistance with this section.)

Legislation and statutory plans

TheWild Animal Control Act 1977 (WACA), administered by the
Department of Conservation(DOC), is directly relevant to this project as it
governs the control of feral deer, pigs, and goats, which are classified as
"wild animals" under the Act. WACA enables coordinated wild animal
control through regulated recreational and commercial hunting and
allows any person to hunt wild animals with landowner consent. Access
to public conservation land for control activities must be authorised by
DOC under section 16.Local authorities may also apply funds toward the
destruction of wild animals under section 30, but only with the prior
consent of the Minister. In addition, section 31 requires that a local
authority prepare and submit a plan for the destruction of wild mimals to
the Minister for approval before undertaking any such activity.
Compliance with WACA is therefore essential to ensure the project
proceeds lawfully and with appropriate coordination.

Pagell of 109



G YwoUnede qlt WAl YTUHqWAGEUOWnYI Wi ¢ RO2RYGcqco»! YOUNYI YORY W ¢ qldl WO Y

Thepurpose of theBiosecurity Act 1993 provides the legal framework for

] Weqll Wi JadRUNgYUKkt WGt quaeUcenNaUqlle H
Region. GW leads this work through its Regional Pest Management Plan

BAA~Ab AWT D230 YGUT We UT U1 Wt DHqRYUWN=Z7 WYn W
organism spedfied as a pest in a pest management plan. Under section

4.1 of Greater Wellingtork + WA A ~ A A [HmIdoatsarelidladgifiet

pests, but feral pigsarenoy RUt qqJ¢ T AWGRNt We | WG RY qlJT Wet
YI Nn¢c URt 0t Gaatd-Wellirgytidh? h Lbo-daly pest animal work is

carried out under the Biosecurity Act in accordance with the RPMP.

Greater Wellingtonmust take care to ensure theappropriate legal power

applies when planning or carrying out control activitiesthis is particularly

so because pigs fall outside the definition of pests.

The WACA and the Biosecurity Act work alongside each other, and one
does not override the otherGreater Wellingtoncan exercise its powers
under the Biosecurity Act to manage pests or unwanted organisniseven
if those organisms are also wild animals under the WACPAprovided it
does so consistently with both Acts.

TheWellington Regional Water Board Act 1972enables Greater
Wellington to hold and manage lands for water supply purposes, forestry
and recreation. The Act authorises officers and rangers to be empowered
by bylaws made under this Act (or the Local Government Act 2002) to
control activities in the forests.

TheLocal Government Act 2002 provides Greater Wellington with the
right to establish bylaws and concession policies within parks and
reserves, which include the water collection areas. TheGreater

Wellington Parks and Forests Bylaw 2009 (created under section 149 of
the Act) provides for the protection of natural and cultural heritage values,
land, buildings and structures from damage or loss through human
activity.

TheResource Management Act 1991 governs water and other resource
extraction from the water collection areasand directs responsibilities for
indigenous biodiversity. It also provides the policy context for the
development of environmental standards, policies and rules such aslutt
9 Rq! W9 MistittrpRiiahd Qidater Wellingtork tegional plan, as well
as policy statements such as the National Policy Statement for
Freshwater.

TheHealth Act 1956 was amended by the Health (Drinking Water)
Amendment Act in 2007 and aims to protect public health by improving
the quality of drinkingwater provided to communities. The Act requires
that drinking water suppliers take all practicable steps to ensure they
provide an adequate supply of drinking water that complies with the New
Zealand Drinking Water Standards and meets required water gradings
which are determined by factors including catchment protection, human
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contamination at source and animal pollution. The Ministry of Health
identifies barriers to protect water supplies as preventing contaminants
entering the water, removing particles from the water killing germs in the
water; and preventing recontamination of water after treatment.
Maintaining raw water quality at sourcas an important factor in drinking
water quality and in minimising the extent and cost ofvater treatment.

The Water Services Authority (Taumatarowal) is thewater services
regulator. TheWater Services Drinking -water Standards for New
Zealand) Regulations 2022 specify minimum allowable values for the
microbial, chemical and radiological determinants of public health in
drinking-water and provide compliance criteria and procedures for
verifying the water supplydoes not exceed these values Wellington
Water treats raw water at the treatment plant to ensure theséhe
standards are met. Raw and treated watelare monitoredto determine the
degree to whichthe standards are met.

3.5.2 Strategic plans

Severalother strategies, plans and policiesare relevant to the directions
of this plan.

The Hutt and Wainuiomata/ » | Y U D Y watdd ¢dNection areas
management plan 2016 (prepared jointly byGreater Wellingtonand
Wellington Water)documents key threats to achieving optimum drinking
water quality and supply,and identifies important values to beprotected,
and risk management actions to achieve thse. It establishes abasis for
collaborative management betweenGreater Wellingtonand Wellington
Water (WW) Theplan identifies the primary purposes of water collection
area managementas: supplying safe drinking water, minimising risks of
water supply contamination; and providinga naturally resilient water
catchment area through the maintenance of healthy catchment
ecosystems. Secondary purposesnclude protecting and enhancingthe
regionally significant biadiversity valuesof the WCA. The plan identifies
healthy forest cover as critical to the protection of water qualityand
guantity in the catchments and identifies the control of ungulates as
critical to protecting forest health, water quality and biodiversity. It also
identifies that ungulates contribute directly to water contamination by
spreadingcontamination and mobilising sediment.

The Greater Wellington Biodiversity Strategy 2016 is aframework for

the management ofindigenous biodiversity in the Wellington region over a
ten-yearperiod. The Strategyhas three goals two of which relate directly
to this plan: areas of high biodiversity value are protected or restorednd
ecosystem functions are maintained or restored across the landscape

TheKey Native Ecosystem (KNE) programme is designed to protec
important examples of original ecosystemtypes in the Wellington region,
that collectively support a wide range of native plants and animalsThe
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Wainuiomata/» | Y U R Y WEAIdm#naged through theKNE
programme. TheKNE planfor the water collection areas identifies
significant biodiversity values to be protected, guigs management
actions, and outlines how these areto be delivered and funded. For the
Wainuiomata Mainland Island, more detailed management directions
were provided by the Wainuiomata Mainland Island Strategic Plan 2006
2016. The directions of tlat plan were incorporated into the directions of
the Wainuiomata/» | Y U N Y KNEapBrational plan (2023-2028), which
sets out how work to improve ecological condition will be funded and
carried out.

TheGreater Wellington Pest Management Plan is created under section
12B of the Biosecurity Act 1993. It sets the framework for managing pests
and harmful organisms in the Wellington regionto protect the
environment, economy, biodiversity, and community. Under the Act,
Greater Wellington can only undertake pest management in line with the
RPMP or through a smalscale management programme under section
100. The RPMRlassifies certain species asspestsh, based on statutory
criteria. Feral deer and feral goatsare definedas rpestsH, and feral pigsas
/wG ¢ 1 G'ne b WY Alihéed $pécisarescontrolled when their impacts
threaten sites of special value such as Key Native Ecosystems (KNESs).

TheGreater Wellington Climate Change Strategy (2015) coordinates
climate change-related actions acrossGreater Wellingtork t
responsibilities and operations. Of particular relevance to this plan are
initiatives designed to increase longterm resilience to climate change
impacts. The strategy identifies the need to consider the effects of
climate change andto integrate adaptive planning into decisioamaking
and work delivery programmes.lt identifies pest management asan area
of operation likely to facemore complexchallenges under a changing
climate, and highlights the need toprotect existing forests(carbon sinks)
from the impacts of pests as part of climate change mitigation.

3.6 Ungulate s present in the WCA: history, characteristics and impacts

Three species of ungulate are found in the water collection areaed deer
(Cervus elaphusg, goat (Capra hircus), and pig (Sus scrofg. Goats and
pigs were liberated at multiple sitesthroughout NZ during thel8" and 19"
centuries. Records indicate that both species would have been well
established in the Remutaka Range forestby 1850(Parkes et. al. 2021;
Mcllroy and Nugent2021). Red deer were released into the Wainuiomata
forest in 1898, havingbecome established in the Wairarapaduring the
latter part of the 19" century (Nugent et. al.2021). Therefore,goatsand
pigs are likely to have been presenh the WCA foresffor at least 175
years, and deer forat least 125 Together they lave had a profound
impact on forest composition, particularly in theunderstorey and on
regeneration.
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3.6.1 Reddeer

The home ranges of deer fluctuate in response to seasonal variations in
food availability. Theywill move over many kilometres to exploit temporary
abundances in certain locations. When food isabundant, they will settle

in an area until food starts to becomescarce andthen move on. A
seasonalfeedingresponsethat is familiar to deer hunters is the

preference of deerfor grass during the spring anéutumn growth periods.
Deer living in depleted foresenvironments that offer little in the way of
preferred food plants will go togreat lengths to grae on sweet spring
grass.

Like goats(see below) deer preferentially browse palatable trees and
shrubs, to death in the case of highly preferred species. When highly
preferred plants are eliminated from the browse tier they will strip the bark
from the most preferredspecies and in this way can kill mature trees.
Browsing is particularly intensive in areas of regenerating forest, which
usually include a high proportion of palatable plants.

As the most preferred species are removed, browsing shifts progressively
to the nextmost preferred species, and so on, until nothing palatable
remains. Fromthat point on the deer rely on leaf falfrom the canopy,
epicormic shoots and annual crops ofseedlings (Wardle 1984) Evidence
gathered from thetrail cameras set up for this projectdemonstrate this
(seesection 3.7.3).

Forest composition issubstantially altered by preferentialmammal
browsing. The understorey becomest first bare and open, and then
progressivelydominated by species described by Wardle (1984) as
increasers: plants of no palatability which come to occupy the niches
previously held by palatable plants Increasersin the catchmentsinclude
two classic examples:horopito (Pseudowinteracolorata and P. axillaris)
at higher elevations and under closed canopies and crown fern (Lomaria
discolor) under more open canopies thatadmit more light. Wardle
suggeststhe dense stands formed by crown fernmay retard the
regeneration ofpalatable plants even after ungulate browsing has ben
reduced or eliminated. It is certainly the case that large monocultural
stands of both crown fern and horopitcare common in the catchmens.

Many tree species rely oright wells (created by old trees dying or being
blown over) for the chance to regenerate. Under the influence of deer and
goat browsing,preferred seedlings and saplingswill be eliminated from
these light wells andthese speciescan be expected, in the long run, to
largelydisappear from the forest. Many of the mostpreferred shrub and
tree species are important food sources for fruiteating birds.

A series of intense wind storms duringpring 2025 brought down many
large trees and branches across the catchments.Such storm damage is
expected to become more frequent under the influence of climate
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change. Then Y | IXésitiekde tlits ability to heal after stormsby
recolonising open areasr will be drastically improved by removingdeer
and goats.

Deer, like goats, have a strong preference for feeding in open areas such
as on slips but they are wary and will often avoithe open during daylight.
Provided they are not under too much pressure thoughhey will seek out
open sunny places during cold weather.

Deer usually produce one offspring per year, sometimes two under good
conditions. Youngdeer stay with their mother until young adulthood and
usually survive to breeding ageThey are sexually mature at a year old.

Broadleaf Griselinia littoralis) isa tree that ishighly favoured by deer and goats. In the WCA itis
present mainly as either very old trees or as epiphytes; seedlingsn the forest floorare eliminated
before theycan grow into saplings. The ground under large specimens is typically churned up by
the hooves ofanimals feeding onfallen leaves. Tkese photos show broadleaftrees that beganlife
as epiphytes on tree ferrs, above the reach of deer, then sent down rostto the grourd. The
broadleaf at left (remains ofdead tree fern highlightedappears to be stable enough to survive into
adulthood. The tree at rights at such an angle it isinlikely to survive beyond the life of the tree
fern. Note the almost bare forest floors, with only unpalatable ferns present(photos: Chris
Cosslett).

3.6.2 Goats

The range of goats fluctuates with the availability of food. When
conditions are favourable, they may settle in a territory of well under 100
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hectares, but a typical territory is about 200 hectares for a nanAyadult
female) and slightly larger for a billyadult male). Goats living in areas
with poor food supply may range over several hundred hectared.one
individuals will sometimes wander considerable distances in search of
company.

Goats are preferential browsers, meaning they target different species of
plant according to their palatability: mostpreferred first, followed by less
preferred, and finally leastpreferred. Goats are hard feeders. They will
settle in a small area andcompletely eat out all the preferred species
before moving on. Goats moving into a new area for the first time will
browse the mostpreferred plant species to death, even killing adult trees
by stripping their bark.

Goats have a strong preference for open areas such as slips. This is partly
because, being smaltbodied animals that get cold easily, they are sun
seekers, and partly because the most nutritious food they can access is
usually to be found in these areas.Given the choice goats usually prefer
forest that is broken up by large open areas such as slips. They are,
however, extremely adaptable andcan survivein dense, unbroken forest if
that is all that is available.

Nanny goats can produce between one and four offspring per year,
depending on environmental conditions, especially food abundance.
Because they live in hierarchical social groups the young tend to be well
looked after and usually reach adulthood. Nannieseach sexual maturity
at six months under good conditions.

3.6.3 Pigs

Like deer, pigs range over large areas in response to seasonal fluctuations
in food supplies. They will be absent from an area for months, then
suddenly appearen masseto exploit some localised seasonal

abundance. Then, just as suddenlysome otherlocalised bounty draws
them awayand not a pig can be found. The forest of the Wainuiomata
catchment is particularly productive and attracts pigs from a wide area to
feast on large crops of forest fruit, such as hinau berrieduring winter.

Pigs are omnivores. Their most significant impact on forest regeneration
results from their habit of rooting up the ground in search of edible roots
and invertebrates. This can be very destructive of regenerating forest and
forest floor communities. They aso eat fruit, seeds and seedlings which
retards regeneration. Soil disturbance by pigs aids the spread of pest
plants and contributes to sedimentation in waterways.

1This is the figure on which we have based thettaifcarnefras for this projeste section 6.2.
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Pigs breed rapidly in good conditiong two litters per year with an average
of six piglets. Sows reach sexual maturity as early as 5 months old in good
conditions. Litters stay with the sow until they can fend fothemselves,

and pigs usually live in social groups which aids survival. Of the three
ungulate species in the catchment, pigs have the fastest potential rate of
increase.

3.7 History of pest animal management in the WCA

3.7.1 Ungulate and other pest animal control

Greater Wellingtonhas controlled deer, pigs and goats in the
catchments for decades but haspreviously lacked the resources to
attempt eradication. Because the area is surrounded by other forest
land where control is limited,immigration is a constant problem

Ungulate control in theRemutaka rangeswas historically done by
central government-funded cullers, who treated the WCAIn
conjunction with the neighbouringRemutaka Forest Park Control
began underthe New ZealandForest Service(NZFS) after it took over
national responsibility for wild animal control from the Department of
Internal Affairs (Wildlife Branch)in 1956 (Harris 2002) NZFS
undertook control in the catchments until it was disestablished and
replaced by DOCin 1987.

Control efforts peakedunderthe NZFS, when six huntersvould be
stationed in the Remutaka ranges for three months every year
(equating to something n the order of 85 hectares per hunter day). yB
the end of each seasorthe hunters would be struggling to find any
animals to hunt. As soon asDOC took over responsibility, control
budgets began todecline. At first, four DOC hunters spent three
months a year in the ranges, including the WCA, biliudgets were
progressively tightened andcontrol efforts dwindled. DOC hunting
was withdrawn from the WCA inthe mid-1990s, and systematic
central government-funded ungulate control in the Remutakaranges
all but ceased in2011 (Hansen2025).

Greater Wellingtonhas run an ungulate control programme in the WCA
since 2000(see below) To date t has included a cmbination of ground
hunting with bailing and indicator dogs, some aerial hunting of the steep
slip faces east of the» | Y U N Y RivetJandvimited pig trapping Most of
this work is done by contractors, with a small amount done by staff,
particularly the aerial control.

The Wainuiomata WCA wasmanaged under theGreater WellingtonParks
? JG¢ | q GraddstdHealthProgramme until the formation of the
Biodiversity Department in 20D. At that point dl the WCAs managed by
Greater Wellingtonwere merged into theKey Native EcosystemgKNE)
programme. Greater Wellingtonbegan aerial 1080 applications to control
possums in the catchments (supplementing wider control operations by
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OSPRI) andnitiated ungulate control by contractors. In 2004the
Wainuiomata Mainland Islandwas established in al,200-hectare section
of that catchment, where possums and predators have since been
intensively controlled using bait stations and traps

Possum numbers throughout theWCAare consistently lower than
outside, thanks to aerial 1080 applications, andew arecaught by traps in
the mainland island. Rodenthumbers usually recover quickly after 1080
applications, fluctuate in response to cycles offood availability and
weather, and spike inmast years. Rodent numbers within the mainland
island are consistently lower than in thenearby monitored control area.

3.7.2 Existing fence

The existing deer fenceavas built on the western and northern boundaries
between the WCAand private landto exclude stock, deer, goats and pigs
Itis afull height deerfence (vooden deer posts and netting) and has a
barbed wirerunning below the netting to deter goats and pigs from
pushing underneath. The fencaes sited generallyon the Greater
Wellington side of the4WDroad along the catchment boundary,on the
crest of Moores Ridgeand the watershed ridge between the Wainuiomata
and Mangaroariver catchments. The fence wascompleted in 2005.

The fence has done good job of reducing the flow of ungulate$rom
private land into the catchments. It needsegular inspection and
maintenance to ensure it remainsserviceable. Some prominent
weaknesses occur where theposts were driven intosoft groundon the
downhill side of the Moores Ridgérack T the spoil that was pushed over
the side when the track wadormed. Insome places, long cracks have
formed inthe ground along the line of the fence and posts are leaningt
the groundwas to give wayat one of these points then a section of the
fence could collapse inwards. Thisrisk will need to be managed until a
permanent solution can be found.

The mainthreat to the integrity of the fence is from animals pushing or
digging underneath it. Pigs and goatsill try and get under a fence
wherever they see a gapelow it, despite the presence, in this case, of the
bottom barbed wire. In places where the fence is built across a slope
crumbling ground on the downhill side can create opportunies for
incursion. Onthe northern boundarythere is an entrencheddeer tralil
running along the insideof the fence. In places the edge of thistrench
threatens to crumble, creating major gaps beneath the wire Wherever
gaps, or evidence of animals pushing under the fencare found, the gap
needs to beclosed up.

As an asset, he existing fenceis currently held by Wellington Water.
Responsibility for maintenance is not clearlydefined, and the integrity of
the fence has suffered ThePest Animals Teanwithin Environment
Delivery(Greater Wellington) has the greatest interest in the functioning
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of the fence. Pest Animals is exploring the possibility of taking over
responsibility for and maintenance of this asset.

3.7.3 Outcomes of historical and current management efforts

Despite sevendecades of ungulate control in the water collection area the

evidenceis clearthat deer and goatnumbers remain too high for the

recovery ofpreferred plant species. The sedlings of preferredplants

F ROGO! W YUk qUWaet quWayYUnwyUYenNs WaqVYWHIAYOD

Forsyth et al. (2002) conducted a metanalysis of studies examining the

browse preferences of deer and goats in relation to common NZ forest

plant species. They classified plants into three groups: Preferred, Not

Selected and Avoided (they point out thaplants from the latter two

categories are eaten, but that consumption is less than would be

DEFGUHqUT WHct DT WYUWeE2¢RICHRIOR! WYnWaqd Yt 1
species that would be expected to be found in the WCA, most appear to

be either absent entirdy, or present mainly adarge adults? and/or

epiphytes, with veryfew seedlingsand almost no saplingsevident.

ENJUT GRUNDt WeUT Wt ¢ GARUNDt WYNWAaRI YAWe W GUAR
commonly observed to be browsed within theupper» | YORYI YURY

catchment. Taken together, these observations suggest that ungulates
Gec2WAYT RNRIUT W WWnyY! Wt qkt WHYAGYt RqRY U W
foods are missing and they are forced to subsist obhrowse of inferior

quality. As described by Wardle (1984and demonstrated by the trail

cameras set up for this project they are subssting on the fallen leaves,

epicormic shoots, and annual crops of seedlings opreferred species in

the canopy.

2Thesdargeadults may date frbefore deend goatarrived in the forest.
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Seedlings of broadleaf Griselinia littoralis, left) and kanono (Coprosma grandifolig) in
the Wainuiomata catchment. Both species are highlyfavoured bydeer and goats.
Small seedlingssuch as this, the offspring ofold trees or mature epiphytes, are
commonly found in springbut are always eaten before they can grow into saplings
(photos: Chris Cosslett).

This clearing, on gprominent spur in the Wainuiomata catchment,was formed when the
large rimu in the foreground died. It has been colonised entirely Ipjants that are not
palatable to goats and deer mainly crown fern(Lomaria discolor) and climbing rata
(Metrodideros fulgeng. Canopy gaps such as thisshowing no significant recruitment of
canopy tree species, are commonracross the catchment, and are likely to become more
widespread in future as storm disturbance increases due to climate changeTheintense
spring storms 0f2025 brought down many large canopy treesmany of them kamabhi.
Kamabhi is averycommon canopy treethat is palatable to deer and goas. Its seedlings
appearto be unable to establish under the current browsing regime.Photo: Chris Cosslett
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The watershed ridge
between the Wainuiomata
and » rongorongo
catchments, north of
Puketah§. Note the
generally bare forest floor,
with only non-palatable hard
ferns and horopito
(Pseudowintera colorata)
present in the browse tier.
All plants on Forsyth etal.fs
mpreferreddist are
conspicuously absent
(photo: Jack Mace)
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In 1996 a 10 x 10 metrexclusion plot was set up in theupper
Wainuiomata Valley. Itis in an area afense forest, where the
recruitment of seedlings and saplings is typically limitecoy heavy shade
Thirty years latetthe ground inside the fence (top) is covered with
Asplenium ferns andsaplings ofpate (seven finger)r both favourite foods
of deer and goats Theground cover immediately outside (bottom)
consists only ofunpalatable hard ferns andsaplings T rewarewa and tawa.
Had the exclusion plot beenset upin an open area of regenerating
vegetation we would expect to see aevenmore dramatic difference.
Monitoring data shows a decline of palatable species and an increase in
non-palatable species outside theexclusion plot, relative to inside
indicating a shiftin the composition and ecology of the forestRistoll (a)
2024). Photos: Chris Cosslett.
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Although notintended to be an
exclosure, thisold pig trap in the
Wainuiomata valley has acted as one. | %
In contrast to the exclosure shown
above, the trap wasbuilt in an area of
young, regenerating forestvhere
significant light reaches the forest
floor and growth rates are rapid The
fence is high enoughto have
prevented deer and goats from
reaching in. Saplings of nahoe
(Melicytus ramiflorus), kanono
(Coprosma grandifolia) and pate
(Schefflera digitata) are well
established inside the fence.
Elsewhere in the catchment, these
highly preferred browse species
almost never make it beyond
seedlings. Photo: Chris Cosslett.

The presence of deer throughout these depleted forests was a mystery at
first: how is it that thereis there deer sign everywhere when there appears
to be nothing for them to eat? Theail cameras set up for this project
show deer, day and nightmeticulously sweepingthe bare forest floors for
fallen leaves, especially beneathpreferred canopy trees such as

broadleaf (Griselinia). This behaviour is particularlyprevalentin the case
of lactating hinds with fawns at foot during summer. The camera data
suggests that leaf fall forms a major component of their diet, perhaps

even their staple diet. This phenomenon is well documented.Wardle
(1984), discussing the impact of red deer on NZ native forestgjescribes
the process by which deer progressively eliminate preferred fooplants
from the browse tier and are left dependent omrrops of seedlings,
epicormic shoots and leaf fall frompreferred canopy trees Thisis

probably the case over much of New Zealand.

Our observations suggest that &er a storm there is a bonanza of fresh
green leaves blown down from the canopgnd deer flock tothe large
broadleaf trees to gorge but otherwise they have to make do with dead
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yellow leaves that the trees have jettisoned, having rabsorbed much of
their nutrients (see photos below) Many deer observed irrail camera
photos are in moderately poor condition, with ribs and hip bonesbvious.
Given that deer spend much of their time carefully searching the forest
floor for fallen leaves it is little wonder thatpalatable seedlings never
make it to adulthood. The emoval of leaf litter will also be impacting on
soil structure and chemistry, andon invertebrate populations (Carson
2025).

Aneld mannwGriselinia
littoralis in the WCA. Our
observation is that these
very largemature trees are
almost the only ones
present: there is no
recruitment of juveniles,
other than as epiphytes
few of which are thought to
survive into adulthood.
Theseold trees may pre
date the arrival of deer and
goats. If so, the
establishment of
replacements is unlikely
while deer and goats
remain.

3.8 Feasibility study (Parkes 2023)

In 2022DOC, supported byGreater Wellington commissioned John
Parkes toassess the feasibility of eradicating goats from the Remutaka
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ranges, a 40,00Chectare areaincluding Remutaka Forest Park and the

i ¢RU2RYUGC¢ qc¢ o WCA ThB iévieldbkel atlthe history of
control in the rangesand examined management optionsto achieve a
zero-density state. The study drew on the experience of eradicating goats
from Te PapaKura-o-Taranaki, formerly known as Egmont National Park
It reviewed the basic rules needed to achieve eradication, andlow
constraints to success could be managed to ensure those rules could be
met. The control strategies developed for this project draw on the Parkes
report.

Parkesconcluded that eradication was possiblebut that it would require a
substantial increase in hunting effortcompared with historical inputs
under DOCand Greater Wellington He identified that reinvasion from
surrounding private land would be a risk to success that woultaveto be
managed. If access toall surrounding private landcould not be
negotiated (so that private land could be included in the control) then
fencing would be needed tgprotect againstimmigration.

Parkessaysif neither control on private land northe fencing of private
land boundaries were possible, thenfeasible options would be to either.

1 Accept that eradication is impossible and aim instead for very low
densities within the project area andplan for the detection and
control of immigrants in perpetuity; or

1 Usethe powers of the Minister of Conservatiomunder the Wild
Animal Control Actto enforce action against feral goats on private
land.

Thestudy details the range of control techniquesavailable for usein an
eradication or extirpationprogramme, and techniques for measuring
hunting effort andoutcomes. Whethera programme aimed for
eradication orfor control to very low levels, a perfect surveillance system
would be needed to assist with mopping up survivors, antb enable
confirmation that the objective had been achieved. This project
incorporates a large surveillance component for these reasons.

4, Project vision and objectives and expected outcomes

Vision

Ahealthy, flourishing native ecosystem wherethe full suite of plant
speciesis present, and forestregenerationis unhindered byhooved
animals (ungulates).

Objectives
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1. Theungulate-proof fencing of the water collection areais
completed.

2. All ungulates are eliminated fom inside the fenced area.

3. Ungulatesthat breach the fenceare prevented from establishing
inside the fenced area.

4. Water collected from the catchments contains less sediment and
less faecal contamination from ungulates.

5. The projectdemonstrates the benefits ofeliminating ungulates
from native forest and provides a model for others to follow.

6. The project povides a blueprint for achievingverylow or zero
ungulate densities within the adjoining Pakuratahi Catchment

Expected outcomes

Eliminating deer and goats from the forest will allow the return of
palatable trees, shrubs and fernsto the browse tier. This in turn will
support an increase in native fauna, particularly those species thdeed
on fruit.

Rebuilding the understoreyand increasing the diversity of the species mix

by allowing palatable componens to recover will increase then Y1 13t qk t LU
resilience and its ability to cope with the greater level of disruption

expected as a result ofclimate change. Restoring theintegrity of the

regeneration processwill ensure the forestis best placed torecover

following disruption, ensuring itshealthy survival in the long term.

Faecal contaminationand sediment contamination of water supplies
should be reduced, possibly leading to reduced water treatmentosts.

Eliminating pigs willimprove soil stability, reducing sedimentation, and
boost regenerationby ending the disruption of forest-floor plant
communities. Ground-nesting birds and invertebrates wil benefit. The
effectiveness of predator control in the Wainuiomata Mainland Island will
also be enhanced. Because pigscan interfere with bait stations, they are
set highon trees to keep them out of reach Without pigs, bait stations
can bereturned to near ground level where they are moreeffective
against rats.

The WCAis inthe centre of a large protected forested areghat includes
Remutaka Forest ParKmanaged by DOCand Pakuratahi Forest
(managed byGreater Wellington). Restoring the WCAwill benefit the
surrounding area and create options, and impetus, for largscale
integrated landscape managementLynch2021).
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5. Project design
5.1 Control strategy

5.1.1 Control must first address immigration and breeding

In order to reducea pest animalpopulation and push it towards zero,
control must account for more animals than are added to the population
through immigration and internal recruitmentr in other words, breeding
amongst the resident populatiorn

Number killed > number of immigrants + number born to residents

In the case of ungulates, the natural rates of increase are significant. In
ideal conditions and without control, red deer populations have the
potential to increase by 27% per year through breedirgone. The figures
are higher for goats (42%) and pigs (70%).

As anexample,f IJq k t Wa ¢ t Iiddhddjemend deadiferiRgidedl LU
breeding conditions toa theoretical population of 100 red deer, which
over the course of a year receives anothetO deer through immigration.
Internal recruitment will add another (100 X27%) = 27 deer at a minimum
(more if some of thelO immigrants successfully breed after they arrive).
Therefore, thenumber of deer that hunters must killduring the year just
to maintain the population at the original 100, would bel0 + 27 =37. In
other words, hunters must kill more thanone third of the original number
over the course of a year if they are to achieve a reductioif.our
theoretical animals were goats, the figures would belO + 42 52T
meaningthat more than halfof the original number would need to be\/
/.4

killed just to stand still.

Note that the above figures refer to gheoretical scenario where an ideal
environment provides the conditions needed fooptimum fertility. In
reality, the conditions at this site are far from ideal:deer and goatsare
competing (within and between species)or limited food resources and
this is probably limitingreproductive rates. As hunting pushes their
populations lower, browsing pressure on plants will decline andhe
remaining individuals will have access tancreasing resources, probably
leading to an increase in reproductn rates. Fencing the boundary will
effectively eliminate immigration buthunting pressure will need to be
sufficiently intensive and sustained to maintain a negative rate of natural
increase for all three species, even when resources are abundant and
competition is minimal.
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5.1.2 Possible control strategy options

Parkes identifies three optionsfor the control of goats across the
Remutakaranges:continuous control; extirpation with control of
incursions; and eradication. Extirpation and eradication both aim for zero
density. These strategy options are explained below in the context of the
current project.

Continuous control is the status quo T a commitment to suppressing
animal densities within the managed areandefinitely. This strategy
implicitly aims to crop pest populations at a rate sufficient b at least
match the rates of increase from (ammigration from neighbouring land
plus (b) breedingamongresident populations. The option exists to
increase (or reduce) control intensity to achieve lower (or higher) residual
animal densities.

Extirpation refers to the achievementand maintenance of zero density
through a combination ofintensive initial control, intensive monitoring
and the follow-up of incursions. Achieving extirpation inthe WCAwithout
a boundary fencewould involve a massive increase in hunting effort
relative to the status quo. Maintaining zero density in the face obnstant
immigration from neighbouringprivate and public conservationland
would require intensive monitoring and responsevithin the catchments,
backed upby intensive controlin perpetuity within a buffer areaof
neighbouring public conservation land(or a sacrificial buffer of Greater
Wellington land adjacent to public conservation land) Achieving
extirpation would be a more realistic objective if the boundary was fenced.

Parkes(2023)defines eradication asq 6 J WGl G ¢ U UqWl 3G VY2¢a W
individuals in a population, i.e. zero density and no reinvasion.

7RYUGYNRHCGO! WRqWG K¢ Ut W PGY2¢aUMdnLWe GdWRU
achieve eradicationsome rules must be met

1. The rate of removal must be greater than the intrinsic rate of
increase, implyingthat all animals capable of breeding must be at
risk

2. Immigration of animals capable of breeding must be zero, and

3. There should be no net adverse effects from the removal or the
means of removal(Parkes 2023).

Parkes(2023)defines four phases of an eradication process: setup and
initial knockdown; mopping-up of survivors; validation;and surveillance.
These terms are used throughout tis plan.

In the context of the current project, we havénterpreted Parkes
conclusion as meaningthat eradication of goats, deer and pigs from the
WCA is feasible, subject to sufficientcontrol effort being funded, and to
the control of immigration from neighbouring private land to the north and
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west, and public conservation land to the east and southHowever,

achieving and maintaining eradication would require a perfecsolution to

the problem of boundary incursions. Vith limited funding available for the

project, it is more realistic toaim for extirpation, withincursions kept to a

minimum through the construction and maintenance ofa/bN Y YT WIJUY 2 N6 w LU
fence, and monitoring for and response to incursions

513 i ¢RU2RYUC¢ qc o stlat¥gydptiohsyY U N Y LW
On the strength of the Parke$2023) feasibility studyGreater Wellington
has decided topursue a strategy of control to zero densityithin the
entirei ¢ RU2 RY 0 ¢ q ¢ o WCA Winlé/'the\Parke&dibort dealt
only with goats,Greater Wellingtonhas elected to target all three
ungulate species forcontrol to zero density. pigs and deer as well as
goats.

At the time of writing there is no indication thaDOCis likely topursue an
eradication strategyon the neighbouringpublic conservation land it
manages. Even iDOCdecided to and was funded topursue the
eradication of goats, it is unlikely, for political reasons, that it would
choose to attempt to eradicate pigs anddeer from Remutaka Forest Park.
Therefore,in the context of astrategy to controlall ungulates to zero
density within the WCA RemutakaForest Parkcan be expected to bea
source of reinfestationin the long term

Removingungulates from the WCA, therefore, will necessitate solution
to the public conservation land immigration problem, either by controlling
animals to zero density within a buffer on that land (permanentlyly
combining intensive monitoring and control within a sacrificial buffer zone
around the edge of the WCA (permanentlyir by fencing the boundary of
the WCAto preventimmigration. Fencing and knockdown phase hunting
could occur simultaneously, and then final mopup hunting to zero within
the WCA would take place following fence completion. There would still
be a continuing needto detect and control immigrants: even with a weH
built fence there would still be occasional fence breaches due to land
movement, flood, tree fall etc.

Early work as part of developing this plan identified thregcenarios for
achievingzero density of ungulateswithin the WCA(with reference to
terminology used by Parkes 2023)

1. Extirpation from the entire WCA followed by intensive monitoring and
control of incursions across the PCL/ Greater Wellingtonboundaryin
perpetuity

2. Fencingthe entire WCA, hunting to zero within the fencethen
monitoring for and responding to incursionswithin it in perpetuity
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3. Fencing part of the WCAthe Wainuiomata catchmentonly) and
pursuing strategy ) in that catchment, while pursuing strategy (1)in
the remainder(the» | Y U N Y tat¢HmBny).

5.1.4 Option 1: Etirpation without fencing T both catchments

Under this scenario, no additional fencing would be done. Instead, there
would be a significantintensification of hunting effort within the WCA to
CHO6RIND2 VWA Y Wkrddidddwig phasde) Aagetherldviththe
control of animals within a bufferzone on the neighbouringpublic
conservation land (PCL)

Following knockdown and mop-up of all three species within the WCA,
monitoring for ungulates along thePCL/ Greater Wellingtonboundary, and
hunting down incursions, would be needed in perpetuity(or until such
time as DOCwas ableto engage in intensive control orPCL).

An advantage of this option would be thait would avoidthe expense of
constructingand maintaininga long and difficultfence. On the downside,
the long-term costs of achieving and maintaining zero densitis expected
to be considerably higher than either of the two fencing optiongsee
section 5.1.8).

5.1.5 Option 2: Exclusion andextirpation T both catchments

This option would involve completing the fencing of the WCA boundary.
Thenew fence would runfrom the eastern end of the existing northern
boundary fence (just south of High Misty)south along thecrest of the
Remutakarange to point height 890, down to the | Y U N Y WéirdrenY
the true right end of the weir dowstream and over HuiaCreek, overthe
Az t 1J gidyé \Ga the pack track down GeorgeCreekto the Wainuiomata
Treatment Plant, and then across th&Vainuiomata Riverto join the
existing fence on Moores Ridge For practical reasons the line would sit
well inside the Greater Wellingtonboundary at the downstream ends of
both catchments. Seesection 5.6.

Knockdown huntingcan begin at the outset of the project, whichever
option is chosen. Provided buffer control is effective, the transition from
knock-down to mop-up could occur well before the completion of the
fence. The timing of the transition between phases would be informed by
monitoring results.

Fence building would be a major undertaking we have estimated it would
take approximately sevenyearsto build, in stages during the summer
season. Buffer huntingon the adjacentpublic conservation land would
slow reinvasion until the fence is completed. The extent of buffer hunting
could be reduced progressively as sections of the fence are completed.

Once the fence is complete the final mopup hunting could take place,
followed by monitoring to confirm eradication (validation). Any fence, no
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matter how well built, will have occasional breaches.Detectingand
hunting down incursionsfrom fence breacheswould be needed in
perpetuity. It isexpectedthat improvements insurveillance technology
will soon makeit possible to at least partly automate the detection
process.

Because of budget constraints, a balance needs to be struck between
hunting and fence building over the life of the project. Thaurrent budget
is built on a scenario in whichhunting and fence construction begin
simultaneously, hunting effort ramps upas fencing advances, and hunting
enters the mop-up phase as the fencenears completion.

An extirpation strategy(permanent control to zero)could still be pursued
on those partsof the Greater Wellingtonland outside the fence (the
southern parts of both catchments) approximately 1,260 hain all. That
would necessitate continued control on approximately half of thepublic
conservation land buffer. Alternatively, a reduced level of controt
continuous suppression T could be pursued on tlose areas, with or
without public conservation land buffer control.

5.1.6 Option 3: Combination T exclusion from Wainuiomata; extirpation or
continuous control within» | YUNY!l YUONY

A middle option was also considered,that of pursing different strategies in
the two catchments. TheWainuiomata catchment would be fenced, and
ungulates hunted to zercthere, while the» | Y U N Y tatéHnBnY would
remain unfenced and a strategyeither of extirpation or continuous control
pursued within that catchment. Thefence would be built along the

Az t 1J aidygé, thewatershed ridge separating thewo catchments,
starting at point height 631 on the existing northern boundary fence,
running southoverA 2 t 1J docth épp of the Pack Track, then following
the route describedin section 5.15 to the existing fence on Moores Ridge

Advantages of this option over option 2would be:

1 The fence, being considerably shorterand with somewhat better
accessibility, would be easier andless costly to build

1 There would be less call for overnight backcountry accommodation
of fence builders

1 Thefuture costs ofinspection and maintenance would be reduced

The disadvantagewvould be that achievingthe project Vision (section 4)
within the » | Y U N Y tatéHmBnY would necessitate intensive
monitoring and hunting in perpetuity (within the» | Y U N Y tat¢hmeny
and the public conservation land buffer area)and this would be
considerably more expensive in the long run Evenif DOCdecided to
control goats to low levels in theadjoining Forest Park, it is unlikely that it
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5.1.7

would do the same with deer and pigs and so those species could be
expected toreinvade the» | Y U N Y tatéHndnY continuously from that
land and further afield.

The main reason foconsidering option 3 was ourinitial uncertainty about
the feasibility of option 2, especially of fencing the eastern boundary along
the crest of the Remutakarange. Having now inspected the entire
distance we are confident that building a fence along that line (option 2) is
achievable. We were pleasantly surprised to find that the conditions for
fencing were, for the most part, better than expected

It must also be noted thatthe proposedA 2 t 1Jaq ¢ 6 § Wt ¢ Undatget ¢ | ! Alls 6
funded, remains a possibility. That project would involve construction of a

predator-proof fence along the watershed ridgexs described in paragraph

1 of this section. Were that to occur, any ungulate fence built under this

project would become superfluous. Untilthen 2 g2 | IJWYn Wa 6 JWAzt 1Jq¢
project is known for certain it would be unwise to builchn ungulate fence

on that alignment.

Control scenario maps

The maps below illustrateOptions 1 and 2 discussed above. Treatment
strategy approaches are coded green, blue and pink, as follows:

Green:

1 Inmap 1, this is theentire area of Greater Wellington-administered
land. Under Option 1(no fence)this would all be subject to
intensive control in perpetuity.

1 Inmap 2 the green ighe area ofGreater Wellingtonland that would
lie outside the fence (because ofthe practical constraints of
fencing acrossthe two rivers). Note that, following completion of
the fence, the options would be to either continue pursuing an
extirpation strategy in these areas, or to treat them the same as the
public conservation land buffer arear a continuous suppression
strategy.

Blue:

1 This is the area that would be enclosed byhe fence under Option
2.

Pink:

9 This is the area ofpublic conservationland thatis proposed for
buffer control under this project.

1 Under Option 1 the entire buffer would need to be hunted in
perpetuity.
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1 Under Option 2 theneed for buffer hunting would progressively
diminish as the fence is constructed. Thaorthern, hatched area
of the buffer is that which, in the long term, could b@hased out
(although note that continued hunting of the whole buffer would
limit pressure on the fence and theefore therisk of incursions).
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Map 2: Optlon 2 (fencmg both catchments) _

5.1.8 Long-term costs of thetwo options, and chosen strategy

Having inspected the two proposed fence alignments (options 2 and 3)
and taking account of the shortcomings of option 3 (see above), and
considering the relative longterm costs of the two fencing options,and
given that the objective is to eliminate and exclude ungulates from the
WCA, the full fence option is clearly the best choice(Note that the cost of
the knock-down and mop-up phases tozero density is assumed to be
approximately the same for options 1 and 2.)rhanks tothe reduced
annual operatingcosts resulting from the presence of the fencewe
expect thatthe cost of building it would be recoupedn approximately
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twelve yearsfollowing completion. Without a fence, intensive monitoring
and mop-up hunting of incursions would be needed in perpetuity.

Cost Option 1: No fence |Option 2: Full fence
New fence costt $- $ 3,594,500
Annual operating costs following fence

completion** $535,105 $231,015
Relative saving in annual operating cost

following achievement of zero density $- $304,090
Years to pay off fence costpost

completion: 11.8

*Includes labour, materials and helicopter transport.
** Includes labour at current rates plus 5% compounding for ten years; other costs
compounded at 2% for ten years.

Thecurrent project budget is for option 2t the full fence option. The
budget incorporates assumptions, including that:

1 The fence will take seven years to complete due to budget
constraints and the short season for camping and working for
extended periods in the highaltitude cloud forest

1 The knockdown hunting phase will lastup to seven years and will
run alongside fence building, after which time the intensity of
hunting will be ramped up to complete mop-up about the same
time as the fence is completed.

5.1.9 Control strategy will evolve over time

Fencebuilding will be a multi-year project. Thefence will be developed in
prioritised stages, targeting major incursion points as theop priority. As
the fence isprogressivelycompleted, the extent of buffer areahunting can
be wound backaccordingly, and the focusof managementwill shift by
degreesto maintaining the fencewhile detecting and hunting down
incursions. Oncethe fence is completed then the strategywithin the
fenced areawill shift entirely to hunting down and killingthe remaining
animals, and then to surveillance andhe control of incursions.

5.1.10 Adaptive management

Adaptive management is an approach to managing natural resources in
the face ofuncertainty. Managementdecisions are based on the best
information available at the time. Monitoring runsalongside the
managementprocess. Monitoring results are fedback into the
management process which is adapted in response to new insights.

Thisis a good description of the management approackve propose for
this project. This planand the associated budget are basean ourbest
understanding of thesituation at the outset; however, we recognise that
there is considerable uncertainty aboutthe impacts of the proposed

Page36 of 109109



G YwoUnede qlt WAl YTUHqWAGEUOWnYI Wi ¢ RO2RYGcqco»! YOUNYI YORY W ¢ qldl WO Y

management approachesand of conditions outside our control. As a first
step in theproject, we have established extensive monitoringystems
which will track results as the project progresses, andeveal areaswhere
our efforts are working, andareas wheremore effort, or different
approaches, are required. Our approach will be to deployproven control
and monitoringtechniques while simultaneously trialling new approaches
and then adopting those that workoetter than, or in conjunction with,
existing techniques.

The project will alsorespondto new developments in technology.Pest
animal control is an area of rapid technological developmenassociated
with the Predator-Free 2050movement and increased effors by DOC as
part of its Wild Animal ManagementProgramme. Developments in remote
monitoring are expected to be ofparticular significance to this project.

5.2 Access for management

To facilitate the intensity of hunting effort needed to eliminate every
ungulate, good access is critical.

5.2.1 Roads

Running through the middle of theVCA isthe » | Y U N Y tat¢HnBnY

road. Thisis agood quality (althoughin places rathersteep) four-wheel

drive track which runs from the Wainuiomatareatment plant, alongthe
Wainuiomata Valley then up and over thé 2 t 1J aqidgéaind downto the

» | Y U N Y we¥.Utds¥naintained by Wellington Watefor access to the
weir and associated water supply infrastructure inthe> | YURY !l YURY
Valley. The road gives access texisting tracks in the Wainuiomata
Mainland Island, the hydrologyinfrastructure vehicle trackto the upper
reaches of the» | Y U N Y Valley, thérfoot tracks alongA 2 t 1J qjidyé, §
the foot track down to the Waiorongomai forks inthe | Y U R Y,ith# U N Y
CullerskTrack to the old hut in the> | Y U N Y, Ith¥ Wl &hed hut (see
below) and the eastern end of the Pack TrackMany of the new access
tracks established under this plan(see below)also connect with this road.

The western andhorthern boundaries of the WCA are bounded by four-
wheel drive track that beginsear the rangek WY n n RAVWRU LW 6 JWi ¢ R
Valley and runs upMoores Ridgeon the western edgeand then along the
northern boundaryto High Mistyas a farm track The track is maintained
by Wellington Waterand Parks, and by neighbouring landownerswhere it
runs over private land It givescritical maintenance access to the

ungulate fence along the boundary between the WCA and private land to
the west and north. It also gives access tavalking tracksand pest control
access linesthrough the Wainuiomata Mainland Island For most of its
length this track runs mainly onGreater Wellingtonland. There arethree
major diversions where the trackruns around the side of the hill on private
land to bypass steep sections of thefence line. Greater Wellingtoncan
use two of these by general agreement with the applicdé neighbours. In
the case of he easternmost one, permissionmust be sought each time.
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A number of tracks across private land give access to the boundary track
from roads in Moores Valley and theipper part of Whitemans Valley.
Access to the WCA boundary via these trackgarticularly the northern
boundary, can save considerable time compared withstarting at the

i ¢RU2RYUGC qc W EothbcEss to malhtaim theRidrthedilsHetion
of the boundary fence,for building the northern section of the new fence,
and for hunting access to theheadwaters of the Wainuiomata tributaries
and the main» | Y U N Y Valley, Bréater Wellingtonneeds to cultivate
relationships with the relevant owners.

5.2.2 Walking tracks

For hunting efforts to be efficient, effective and safe, a network of well-

marked access tracksis critical. In the past it could ke up to three hours

to drive andwalk to some of the moreinaccessible parts of the block.

caUqUl + WOWUT WagYWAWE HO W WY WNWallgyY Wwe UT Wn
provide quick and dependable travel. Access tracks need to be

sufficiently well marked to be followed easily in bad weather, or even by

torch in the dark. First and last light are particularly productive times to

hunt and havirg tracks that can be followed in the dark allows hunters to

target the best places during the best times.

Good walkingtracks run north to south along the valley floorsand ridges in
the Wainuiomata Mainland Island(Skull Gully and Wainuiomata River
West Branch; and Drummond and Long ridges).ogether withthe 4WD
track on the western and northern boundariegshese tracks givequick,
reliable access to and fromall parts of the WMI.

Prior to this project,walking tracks in the WCA(other than those noted

above) wereof limited extent. The old kenched Pack Track runs over the

Az t 1J gidgéfipm George Creeko the» | Y U N Y Wwe¥ §it@(this was

the route by which materials were hauled ifor constructing the weirand
associated works and the pipeline tunnel).A lightly cutand poorly

maintained track ran along theA 2 t 1J qjidgé fjlomthe» | YUNRYI YUNY
catchment road in the north to thePack Trackin the south. Two old
overgrowntracks gave access from the» | Y U N Y tat¢HmnBnY road to

the» | Y U N Y Rive)dh& down to the Waiorongomai forks and the other

to the old cullers hut upriver from the weir (the CullerskTrack).

As part of this project, anetwork of new trackshas beencut and marked

with reflective triangle markers, running along main ridges and valleys,

and down major spursto link ridgelines and valleyqgsee mapin section 7),

and the pre-existing tracks have beerupgraded. Thanks to the newtrack

network, hunters are able to getat leasttoorn | Y ( Wa 6 huRtinglarea ! « + LW
on agood track, and no matter where they are working will always have an
emergency escape option within reach.
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Walking tracks will need to be kept cleaand maintained. Once deer and
goats are eliminated from the forest the understorey can be expected to
thicken up so as time goes on the need for track clearg will increase.

The newaccess tracks present an opportunity to expandhe predator
trapping network, either as part ofthe Mainland Island Predator funded
work orby the Remutaka Forest Park Trusind/or other volunteers.
Running mustelid traps out alongmain ridges and valleysvould make
sense in light of theexpanding kiwi population within the WCA.

5.2.3 Helicopter access and landing sites

Thecurrent (2016) management plan prohibits aircraft landing within the
WCA although exceptions have been made for managemerictivities.
For example,there is a helipad onthe » | Y U N Y tatéHnBnY road that
has been used foraerial 1080 operationsand for transport of building
materials under this project

Tworecognised helicopter landing sites exist onGreater Wellingtonland,
both downstream of the water intakes one near the Wainuiomata
treatment plant, and the otherbeside the» | Y U N Y we¥ hBdY The

» | Y UNY sitiglused for servicing the weir and associated
infrastructure. TheWainuiomata site is usedfor servicing of the WCA
including asa base for aerial 108Coperations.

Helicopter access will beneeded for installingand servicinghuts and
camps and delivering fencing supplies. For the most part these deliveries
will be to the boundary of the WCA

A change to the Managemen®lan is needed to facilitateeffective and
efficient use of helicopters formanagement activity.

5.2.4 Tunnel and jigger

The pipelinecarryingbulk water from the» | Y U N Y RivétduRsthrough

a 3.2 km tunnel to the head of George Creek the Wainuiomata

catchment. Thetunnel is also traversed bya narrow-gauge railwayfor a

jigger. Prior to the building of the catchment road, the jigger was the main

means of accessing the» | Y U N Y hefdWwdkéc UT Waq 6 WWHEE!I Jgcét I K
house there.

The rails have deteriorated in recent yearand in consequence theT RN N 1JI k t LU
speed has been reduced to not much more than walking paceDespite

being a much shorter journey, accessing the weatreavia the tunnel is no

longer significantly quicker thandriving overthe catchment road. For

most trips the roadwill probably be the preferred option However,the

jiggerprovides a good backup in case the road is closedor example by

storm damage. If heavy loads need to be taken to theveir area, the jigger

and its trailerpresenta good option. Thédenched track from the tunnel to

the hut is in better condition than that from the roadend to the hut. It
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would suit a power barrowwhereas the track from the roadvould
probably not.

The jigger may be driveonly by qualified operators. The Wainuiomata
Regional Park rangeand various otherGW staff arequalified.

The photos below show the jigger parked outside its George Drive shed,
and the view from insideas it trundles through the tunnel beside the
pipeline (photos: Chris Cosslettand Nick Pagsé.

53 Accommodation for hunters and fence builders

5.3.1 Wainuiomata huntet hkouse

Greater Wellingtonowns two housesa short distance downstream of the

Wainuiomata water treatment plantd WU 13+ q Wa Y Waq 6 W ¢ ORIl &+ WY
original dam. These were originally built to house water works employees.

Oneis now the home of the WainuiomataRegional ParkRanger,and the

other (the hunterskhouse)is used as temporary accommodation fomon-

local contractors.

N6 1JWé6 2 Uq 1 lused tdlidoYse wdtkEighét tihly for ungulate control
in the WCA but also for other pest animal work such gsredator control in
the Wainuiomata Mainland Island. It is a well-built, basic, three-bedroom
house that includes bedsand a fireplace.
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5.3.2

The full range of specialised hunting skills neededfor this projectis not
presentin the Wellingtonregionand socontractors will need to travel

from other parts of the country Most of the Wainuiomata catchmentitself

is hunted directly from the house.Theq 6 | 1J1J LW» | Shutdysee YU N Y W
below) will be the mainstay of accommodationfor hunters working in that
catchment, but the Wainuiomata house willremain their field base. It is

critical that the house is retained for hunting teams coming from other

parts of the country.

In recent years the maintenance of the house has beeteferred byother
departments of Greater Wellington Substantial improvements were
needed, particularly in view of the increased use it will receive under this
project. Some improvements have been made as part of this project,
notably to the bathroom and laundry, and insulation of the floor and
ceiling. Other items on the wish list area free-standing fireplace, a heat
pump and more power points forcharging dog collars and GPS devices

Anotherimprovement asked for by contract hunters idor a propeily

constructed dog motel with capacity for up to a dozen dogéor packs of

pig hunting dogs in particular) In the past, karkingpig dogs left at the

huntert Rollse during the working day hee annoyedresidents of the

| ¢ UDNHousé nextldoorandG I Y GG UWs YI t RUNWRUWa.6 3WUOWC | |
(Pig huntersoften bring a large team of dog® Y | LW¢ Ws 13 Jukhuntlé 2 Ugq R UN
with a smaller team each day so that individual dogs can be given a rest

The dogs left behind often bark) Once the new Wetland Loop Track is

T W2P00YGUT AWGe HiIRAHWzt WWYnWaqdIWe!l JewWwel Ye U
and under the current arrangement,visitors would be subjected to dog

barkingas they walk past the house This would createa poorimpression

given that the public is not allowed to take dogs into the area.

Construction of anew dog motel T kennels and runst has beenapproved

for the areainside the fenced Wellington Water compoundbetween the

I ¢UNWUI kKt WY nnRAWDWe ThislHitebasthesptddctbanéfitdd q WG G ¢ U q
good security for valuable hunting dogs left behind during the working day.

Wellington Water ha agreed toa dog motel being located there, provided

it includes a suitable system to collect and dispose of waskdown water.

This is discussed irsection 8.7, below. Fornow, the project is focused on

the use of indicator dogs(see section5.4.1) so the current arrangement at
q6lWseUqll t kW6 VYet DWRY WeT e ¢ qldko

See map in section 7 for the location of thé 2 Uq 131 k.t W6 Yeat 1

» | Y UDNY wey shedfut

This building originally a shed adjacent to the> | Y U N Y he&dwdkeé
Hcl Jac t 18 (sikce ididoYexr from the site)is ideally situated for
hunters working in the southern part of the> | 'Y U D Y ¢atéHinBnY and
for workers building the fence across the» | Y U N Y Valleyl 0¥ a
Wellington Water asset WW has agreed to its being used for worker
accommodation as part of this project.
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ERUAII WS 1JLWH ¢ Iwabaecdminissionedlia tiee1 D90 he shed
has beenused as atearoom and gear storageby Wellington Waterand
other staff workingin the area. It includes a flush toilet (plumbed into a
septic tank), a sink with coldrunning waterdrawn from a small stream
and has a modest power supplyr sufficient to run lightsand charge field
equipment such as GPS unitg from a micro-hydro generator in the lower
Huia Creek.

As part of this project, he Pest Animals team of GW has upgraded the weir
shed. Aseparateroom at theupstream end, which once housed adiesel
generator, hasbeenlined and bunks installedin it. Agas cooker and basic
kitchen facilities have been added.Heating options are currently being
considered. The weir shed is now top-class hunting basegiving access

to key parts of theWCA and the public conservation land buffer area

Thehut can be accessd via a400 mwalk on a benched trackfrom either
the end of the catchment roador the end of the jigger tunnel, or by
helicopter (a large lawn in front of it is one of the better landing sites in the
WCA).

See map in section 7 for the location of the weir shelut.

5.3.3 Bivvies forremote semi-permanent locations

Bivvies(short for bivouacs)are small hutsfor short-term accommodation.
They typically have a floor area of about 10 square metres, just enough
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room for two bunks a kitchen benchand a small amount of storage A
coveredentrance givesa place to store wet gear and helpkeep the
interior dry by covering the door.Two bivvies have been installed as part
of this project.

Bivvies, together with larger huts have been the cornerstoneof
accommodation for goat and deer cullers over many decades in the New
Zealandback country. NZ has a network of thesduildings dating back to
the 1960s and 70s many of which are still used for wild animal
management and other purposes

The advantages of accommodating hunters on site, rather than
accommodating them offsite and having them driven to the bush each
day, are that they get more time on the job (as soon as they set foot
outside in the morning they are hunting)and they are closer to the best
hunting areas, sothey can hunt them at the most productive times of day
T first and last light.

The bivvies will be equipped witts T ¥TUINY GKALpibiatring toilets.
Wellington Water has approved this, providedthat the bivvies are
restricted to infrequent use by small numbers of peoplethat they are
located well clear of waterways, and that they comply with the relevant
rules under the Natural Resources PlanSeesection 8.7 for more on this.
The bivvies havéasic kitchen equipment (no sinks or plumbing), and two
wooden bunks apiece. Heating options are currently being investigated.

Bivvies have been airlifted to two sites:

1 WaiorongomaiForksT for accommodating hunters, fence builders
and, eventually, fence inspectorson the two-day walk from High
Misty to the» | Y U N Y we¥. X Yarea around this sites a
hunting hot spot. TheWaiorongomai and Oreore saddles are major
crossing points for animalsmigrating between the public
conservation land and theWCA. Alsowithin easy reachare the
productive faces of the Remutakarange north and south of
Waiorongomai. Thdocation chosen (on the true right bank,
opposite the forks) is lightand dry and relatively shelteredand flat
so that site preparationinvolved minimal disturbance. Thebeech
canopy allows good lightpenetration to the groundand may permit
limited solar generation. New cut and marked tracks give ready
access tomany good hunting areas includinghe nearby saddles,
the valley downstream, and the steep faces east of the river.

1 End of the Rin Gauge Track T for accommodating hunters. This
excellent location gives quickaccessto the upper» | YUONY!1 YUNY
valley. The bivvy sits ora large flat padat the end of the road The
site is quite sunny through the middle part of the day, even in
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winter, making solar power a viable option Asmall water supply
will be piped to the hut from a nearby stream.

The two biviesarelodgedRU WLg 6 W9 Ye UHRG Kt W N¢q¢c 6 RWet ¢
systemwhich will be used to schedule and record inspectionsdefects

and repairs. They will be the propertyand responsibility of the Pest

Animals team.

Please refer to theassociated budget for more details on bivvy design and
costings. See map in section 7 for locations.The photos below show the
Rain Gauge Biv, witti,2 131 ¢ UT ¢ mwtbden tphdmdrnatdetibuilt (L)
and Waiorongomai Biv having just been air lifted and withowdither
addition. Photos: Shannon Blandthorne and Chris Cosslett.

534 »| YUDRDYHZWODNI t k WS 2 q

Theold cullerskrbutry next to the» | Y U N Y Rivetandifalfway between
the weir and Waiorongomai forks, was built in 1974 by Vince Duckett and
Russell Hulme of the NZ Forest Service (Hansen 2025).silis on a terrace
on the true left of theriver, near some of the best hunting country in the
WCA. A foot track gives access to the hut from the catchment road.

The hut was modelled on the standard NZFS tent camp design, with
kanuka poles cut from the bush making up the frame. The rofgrobably
carried up the river from the weir)s of corrugated aluminium and the
walls were clad mainly with silversided tar paper and wire netting. It
remained serviceable for forty years and was used regularly by cullers
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