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1  Introduction  
 
1.1  Background 

The Waiheke Golf Course wetlands (includes 3 tributaries and associated wetlands) are part 

of the upper catchment of the Rangihoua Wetland, which is an ecologically important 

wetland site located near Ostend on Waiheke Island. The wetlands on the golf course form 

part of the wider Rangihoua Creek and Putiki Bay catchment. The tributaries support a range 

of saline and freshwater influenced wetland habitats, which grade to adjoining coastal 

shrubland and tidal estuary habitats.  

 

The Rangihoua Wetland Restoration Plan was started in Nov 2012 on the Council managed 

Onetangi Sport reserve.  The wetland restoration project was expanded in Feb 2013 to 

include the adjacent wetlands on the Waiheke Golf Course. At this time a Hearings Panel 

decision was passed in Feb 2013 to return management of the Waiheke Golf Course 

wetlands to Auckland Council.   

The Waiheke Golf Course Development Plan was prepared in April 2008 as part of the 

Waiheke Golf Course’s resource consent application to develop an 18-hole golf course on 

the site.  The development plan included a Landscape Development Plan, Stream Ecology 

Assessment and Vegetation Strategy to support the golf course expansion.  This 

development plan along with site visits with golf course representatives and the golf course 

architect has been used to ensure the needs of recreational users of the course have been 

understood and where possible incorporated into the ecological management of the golf 

course wetlands. 

The Waiheke Golf Course lease Hearings Panel has also directed that a coastal walking 

track/bridal path linking the Onetangi Road access and Onetangi Sports Park be constructed 

around the perimeter of the coastal management zone around the main estuary.    

The Waiheke Golf Course wetlands are highly visible and accessible to the public and there 

is significant community interest in the long-term protection and restoration of the site as a 

whole. Therefore this restoration plan aims to identify the key restoration priorities for this 

site and to set out a user-friendly ecological restoration programme for the five year period 

2013 – 2017. 



4 

 

This document is an extension to the Rangihoua Wetland Restoration plan and focuses on 

the management and implementation of ecological works on the Waiheke Golf Course land. 

Supporting background material and information for Rangihoua wetland is covered in the 

Rangihoua Wetland Restoration plan 2013.  

1.2  Aims and Objectives  

1.2.1  Aim  

This restoration plan aims to identify a methodology and 5 year work programme to protect 

and enhance the ecological diversity of the wetland habitats and surrounding environment at 

Waiheke Golf Course to support and expand the restoration works on Rangihoua Wetland.  

 
 

1.2.2  Long-term goal  

The loan-term goal is to enhance the current ecological values of Waiheke Golf Course, 

which is part of Rangihoua wetland. Ecological restoration of the whole Rangihoua Wetland 

and wider catchment will lead to a structurally and ecologically diverse range of wetland 

habitats which grade to an intact coastal estuary and riparian vegetation sequence 

(ecotone). The vegetation composition will consist of predominantly native species, with 

weed and pest animal species significantly reduced, and will provide important habitat and 

food sources for native fauna. Community and local landowner engagement will be fostered 

to ensure a collaborative and sustainable approach. A long-term ecological restoration 

programme is required and this goal would be expected to be achieved in a 20-30 year time-

frame. 

 

1.2.3 Objectives  

The following objectives have been identified for carrying out ecological restoration on the 

Council managed Waiheke Golf Course Wetlands:  

 

1. Reduce the presence of pest plants through a comprehensive programme of 

weed control. This will lead to enhanced wetland habitat which will benefit local 

wildlife and will be able to carry out ecosystem services more effectively (such as 

sediment and nutrient filtration, shade and shelter, and flood protection).  

2. Expand the Rangihoua wetland/Onetangi Sports park  pest animal control 

programme  to increase the diversity, survival and breeding success of native 

fauna - including birds, lizards and invertebrates.  



5 

 

 

3. Carry out revegetation planting, in appropriate locations, to provide a buffer to the 

wetland habitat. Ecosourced plants appropriate to habitat type and from the 

Hauraki Gulf Inner Islands Ecological District will be selected.  

4. Encourage neighbouring landowners (including the Waiheke Golf Course) to 

carry out ecological restoration tasks on their land, particularly weed control, pest 

animal control and appropriate native planting, to enhance the adjacent wetland 

areas.  

 
When carrying out these objectives, a wide range of factors will need to be taken into 

account, such as preservation of views, access and maintaining recreational use of the area 

cultural values. 
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2. Site Location 

 

Figure 1: Site location – Waiheke Golf course 

Rangihoua Wetland is situated to the south east of Ostend and south of Onetangi on 

Waiheke Island. The Golf course wetlands (tributary 2 and 3 are to the Southern end of 

Rangihoua wetland). The Golf course is bounded to the north by Onetangi Road and to the 

south by Onetangi Sports Park and private land. 

The boundaries of the wetlands on the golf course have been defined by the Waiheke Golf 

Course Lease Hearings Panel. The areas to be managed by Auckland Council are identified 

(Fig 2).The Council managed wetland boundaries are indicated in blue on this map. 

 

Waiheke 

Golf course 
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Figure 2: Wetland boundaries, Waiheke Golf course. 
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3. Vegetation Descriptions and Management Units  

 

Figure 3: Management Units, Waiheke Golf course restoration Plan  
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3.1 Tributary 1  

3.1.1 Management Unit 1 - northern side  

A narrow strip of riparian vegetation exists on either side of the stream channel along 

Tributary 1. The riparian vegetation consisting of planted native species, including mahoe, 

manuka, karo, kohukohu, lacebark and Coprosma species (planted approximately 10-15 

years ago). The native plantings are struggling due to weed infestation including mature 

gorse, woolly nightshade, moth plant and Chinese privet, with occasional pampas plants. 

The planted buffer appears to have suffered from a lack of weed maintenance. Weed 

species dominate vegetation towards the eastern end of Tributary 1 – predominantly gorse 

and woolly nightshade, with Japanese honeysuckle and moth plant climbing over streamside 

vegetation. At the eastern end of Tributary 1 there is a raupo – Bolboschoenus wetland 

(measuring approx 0.135 ha), with bindweed sp., Carex secta, sharp spike rush and a few 

grey willow trees (Salix cinerea). The wetland area is largely on the Onetangi Sports Park 

and management of this area is covered in the Rangihoua Wetland Restoration Plan. The 

management of the southern side of this management unit is covered in Rangihoua Wetland 

Restoration Plan 2012. 

 

Figure 4:  Looking north over Management Unit 1 
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3.2 Tributary 2  

3.2.1 Management Unit 2 - Wetland and irrigation pond  

There is a Bolboschoenus fluviatilis dominated wetland at the top of Tributary 2, the eastern 

face of the wetland is an artificial pond used for irrigation by the golf course. The irrigation 

pond is surrounded on three sides by mown grass while Bolboschoenus extends from the 

wetland down the southern side of the pond. The weed issues surrounding the pond are 

minimal and include scattered gorse and convolvulus climbing through the Bolboschoenus . 

The wetland above the irrigation pond is dominated by Bolboschoenus, with Cyperus 

ustulatus, Juncus effusus, Juncus sp.,  Carex sp. and Pteridium esculentum. Weed species 

are minimal in the wetland interior with small patches of gorse and woolly nightshade noted 

as well as Japanese honeysuckle. The wetland has a native vegetation buffer on three sides 

consisting of mahoe, Coprosma sp., Cyathea dealbata and Dicksonia squarosa. The buffer 

vegetation has moderate to high weed issues with gorse, woolly nightshade, wattle, 

honeysuckle, banana passionfruit, blackberry, moth plant, climbing asparagus, pampas, 

convolvulus and Chinese privet. Most weeds are concentrated on the northern side of the 

wetland. There is a large moth plant infestation at the rear of the wetland.  The wetland is 

approximately 1,700m2 and the surrounding native forest buffer approximately 5000 m2. An 

ephemeral wetland exists to the north of the main wetland and is highly modified.  It has 

previously been subject to infilling and dumping, and is highly weed infested with gorse, 

woolly nightshade, honey suckle, wattle and black berry. This ephemeral wetland is not part 

of the Council managed wetlands.   

 

Figure 5: Irrigation pond and wetland, MU2. 
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3.2.2 Management Unit 3 

Both sides of the stream, along the mid section of Tributary 2, have a strip of vegetation 

approximately 10-15m wide. The stream banks have dense weed infestations, with gorse, 

woolly nightshades and Chinese privet along all sections.  Patches of blackberry, Japanese 

honeysuckle, moth plant and convolvulus were found climbing over vegetation.  A small 

patch of wild ginger and Himalayan honeysuckle was found near the top of northern arm of 

Tributary 2. It was difficult to do an extensive survey of the native vegetation in this area due 

to the density of the weeds. The stream banks have been previously planted (approximately 

10-15 years ago) with kahikatea, karo, mahoe, kowhai, karamu, tanekaha, cabbage tree, 

totara, manuka, houhere, silver fern and mapou. Much of the native species diversity of the 

original plantings has been lost though lack of maintenance.  The native vegetation 

remaining is dominated by mahoe and karamu. At the lower end of this section, there are 

small areas of open water and a narrow section of Bolboschoenus , Cyperus ustulatus and 

Carex sp.  The slopes surrounding this Bolboschoenus wetland are dominated by weed 

species including gorse, woolly nightshades and privet. 

 

Figure 6: Dense gorse and woolly nightshade infestation, Management Unit 3. 
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3.2.3 Management Unit 4 - Hole 12 wetland 

On the northern arm of Tributary 2, a small raupo wetland, with Bolboschoenus fluviatilis, 

Pteridium esculentum and Carex virgata is present of 1100 m2. The wetland has been 

modified by a crossing  as well as mowing which occurs right up to the edges of the wetland  

Aerial maps from 2001 indicate that wetland was significantly larger with  adjacent 

ephemeral areas during wet seasons. Since 2001, the wetland vegetation has decreased by 

approximately 800 m2 on the northern and western sides, which is likely the result of 

modified drainage and mowing of wetland plants. Weed issues are minimal, with occasional 

gorse and Himalayan honeysuckle on the edges and buttercup, convolvulus and woolly 

nightshade in the interior of the wetland.  

 

Figure 7: Management Unit 4 wetland vegetation 
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3.2.4 Management Unit 5 – northern side of dam  

The main stream divides, at this point, into Tributary 1 and 2.  There is an area of open water 

created by the artificial dam at this point.  The northern bank of the dam is edged with a few 

exotic plantings (pine, eucalyptus sp.) and an area of mown grass with a few rushes near the 

water. Weeds are minimal in this area; two weeping willows are on the edge of the upper 

dam.  Management of the southern bank is covered in the Rangihoua Wetland Restoration 

Plan 2012(Mid Tennis Management Unit).  

 

Figure 8: Looking upstream from dam crossing 

3.2.5 Management Unit 6 - Northern banks below dam extending to coastal wetland 

The dam crossing is edged with rank grass and some native and exotic shrubs. The estuary 

side of the dam is a predominantly raupo wetland (largely under Auckland Council 

management), with Bolboschoenus fluviatilis at the edges and occasional flax, sharp spike 

rush, Machaerina juncea , Carex virgata, water forget-me-not (Myosotis scorpioides), water 

purslane (Lythrum portula), convolvulus and common duckweed (Lemna disperma). 

Towards the stream mouth the tidal influence increases and batchelors button (Cotula 

coronopifolia), oioi, mangroves and saltmarsh ribbonwood appear. Weed issues are 

moderate with woolly nightshade, convolvulus and gorse along the edges of the wetland, 

blackberry, trumpet creeper (Podranea ricasoliana) and large pampas clumps are dominant 

near the dam crossing and encroach into the raupo wetland areas.  
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Figure 9: Looking down stream along north banks of MU6. 

 

 
Figure 10: Dense pampas below dam, MU6 
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3.3 Tributary 3 

3.3.1 Management Units 7A & 7B 

Management Unit 7A encompasses a raupo dominated wetland at the top of Tributary 3 

(adjacent to Hole 6 and the golf course access road) .  There are scattered native shrub and 

tree species buffering the wetland including mahoe, manuka, karamu, kohukohu, flax and 

silver fern.  The wetland has moderate weed issues with gorse, woolly nightshade, Chinese 

privet, boneseed, moth plant and convolvulus being the dominant weed species. The 

wetland is approximately 3,240m2 . Wetland species grow to the edges of the mown golf 

course on two sides, with rank grass on the other two sides.  This wetland and Tributary 3 

will be subject to increased stormwater runoff from Onetangi Road, which has recently been 

widened.  Management Unit 7B is a smaller area of raupo wetland east of the access road, 

approximately 700m sq this wetland is linked to the larger wetland by a culvert and also 

drains into Tributary 3. This smaller wetland has less species diversity and contains raupo, 

native Carex and sedge species, convolvulus and gorse and is broaded by areas of rank 

grass and the access road.  The natural drainage into these wetlands has been channelized, 

the drainage channels have mown grass edges which provides little shade or filtration of 

sediments and nutrients for the water entering the wetlands via these channels.  

3.3.2 Management Unit 8A & 8B  

Tributary 3 is narrow and channelized below the main wetland,(wetland next to golf course 

access road) the banks of the upper section are either mown to the stream edge or covered 

by rank grass.  The stream flows under some mature pine trees, where woolly nightshade, 

monkey apple, gorse, Chinese privet and convolvulus grow scattered amongst rank grass, 

flax and karo.  A section of agapanthus grows along the stream banks below the pines; 

native wetland species were minimal in this area. The stream channel widens from this point 

into a natural wetland.  The wetland is dominated by raupo and Bolboschoenus fluviatilis 

with a buffer of exotics, natives and mown grass areas. The interior of the wetland has few 

weed issues. The buffer varies in width from 0.0m (mown right to edge of wetland) to 

between 5-7m (consisting of rank grass and shrubby vegetation). Buffer vegetation includes 

exotic gum and pine, flax, mahoe, manuka, Coprosma sp. silver fern and mapou.  The 

wetland buffer has moderate to high weed issues with pampas, gorse, Japanese 

honeysuckle, smilax, crack and twisted willow and convolvulus present.  

 

 



16 

 

 

Figure 11: MU8A, Raupo wetland  looking down stream 

 

 

Figure 12: Management Unit 8B, looking upstream 
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3.3.3 Management Unit 9 - Historical Society  

Two small arms of Tributary 3 flow from Onetangi Road through the Historical Society 

property and across the golf course into the main section of Tributary 3. Between the 

Historical Society carpark and Hole 7 is a small area of wetland. The vegetation is mixed 

with exotic (large pines, twisted and weeping willow) and native shrubs and trees (flax, 

karaka, manuka, Coprosma robusta, Coprosma lucida, Pseudopanax lessonii, karo, mapou, 

mahoe, silver fern and tairere.  There are a few true wetland species near the road culvert 

including Carex virgate, Juncus spp. and Machaerina articulata. Weed species include 

Japanese honeysuckle, woolly nightshade, ramous, boneseed, similax, loquat, climbing 

asparagus, pampas, black wattle and convolvulus.   The area is not particularly natural and 

has probably been planted.  

A second culvert under Onetangi Road directs water flow along the back of the Historical 

Society buildings. The upper section of the channel behind the Historical Society buildings is 

well vegetated with surprisingly good diversity for such a small area and may well have been 

planted at some point. Native species include karo, kawakawa, pururi, titoki, pittosporum, 

totara, Coprosma robusta, nikau, flax, mapou and silver fern. Weeds are minimal with, 

scattered woolly nightshade, Chinese privet, wattle, pampas, arum lily, bear britches and 

convolvulus noted.  The channel is chocked in places by rank grasses, buttercup 

(Ranunculus acris subsp. acris) and willow weed ( Persicaria maculosa), with scattered native 

wetland species Cyperus ustulatus, Carex secta, Eleocharis acuta. Water then flows into an 

online pond with water lilies and raupo. The lily pond is buffered by rank grasses and 

scattered natives including flax, Carex virgata, Carex secta, Pteridium esculentum, Cyperus 

ustulatus, Coprosma robusta, mahoe, silver fern, and Muehlenbeckia complexa. The lily 

pond buffer has a few weed issues including weeping willow and pampas.   

 

3.3.4 Management Unit 10  - Coastal wetland/ estuary 

Tributary 3 flows into the main Rangihoua estuary below Hole 8, the vegetation is a mix of 

freshwater and saline species (Bolboschoenus fluviatilis, sea rush (Juncus kraussii), 

Machaerina juncea and oioi (Apodasmia similis)) and is reflective of the brackish water 

conditions of the stream before it grades into saltmarsh.  The stream and estuary edges 

below Hole 8 have a small buffer of rank grass, which varies from 1 to5m in width.  The 

buffer has minimal weed issues with scattered small gorse, woolly nightshade and boneseed 

plants.  

The estuary wraps around the back of Holes 3 and 2, the unmown edge of the golf course 

buffers the estuary which consists of saltmarsh species e.g. sea rush ( Juncus kraussii var. 
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australiensis), Machaerina juncea and oioi ( Apodasmia similis).  There are mature pine 

trees along the estuary buffer and scattered native riparian species. Gorse, woolly 

nightshade, similax and boneseed are scattered along the buffer.  

 

Figure 13: Brackish wetland vegetation below Hole 8 tee. 

 

3.4 Estuary North -Horse and Dog club wetland areas, road edges of Onetangi Rd 

The Estuary North Management area was surveyed and described in the Rangihoua 

Wetland Restoration plan 2012. The estuary banks are covered in shrubby coastal species 

such as manuka, flax, cabbage tree, Coprosma sp., karo, small-leaved pohuehue 

(M.complexa) and saltmarsh ribbonwood. Weeds present include boneseed, gorse, similax, 

Japanese honeysuckle, pampas and woolly nightshade. Saltmarsh is present along the 

estuary edges. It generally consisted of single species dominated patches of one of the 

following saltmarsh species: oioi, sea rush or Machaerina juncea, grading from one species 

to the next. The saltmarsh vegetation then merges into mangrove-dominated areas which 

are more tidal. Management of the Estuary North Management Unit is covered in the 

Rangihoua Wetland Restoration Plan 2012. 
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4. Fauna  

4.1 Birds  

Detailed bird surveys were not carried out as part of 2013 Council Officer site visits, yet 

several species were observed on site including: paradise shell duck, tui, mallard, pukeko, 

white faced heron and kingfisher. Banded rail, a threatened wetland species, has been 

recorded at Rangihoua wetland. The Waiheke Golf Course wetlands have a variety of bird 

habitat including saline and freshwater wetlands.  

4.2 Fish  

A Stream Ecology Assessment was done in 2006 by Bioresearches as part of the Waiheke 

Golf Course Development Plan and included a survey of the freshwater fish and macro-

invertebrates of Tributary 2 and 3. Baseline monitoring of native fish and freshwater macro 

invertebrates has also been undertaken for the Rangihoua Wetland Restoration Programme 

in June 2013. Investigations included surveying of the 3 tributaries on the golf course. The 

2006 and 2013 survey results indicate that water quality was generally poor, with moderate 

to high water temperatures, poor water clarity and high conductivity at all sites. Dissolved 

oxygen levels were high, probably as a result of aquatic plant presence?. Algal bloom was 

evident in the ponds, and is indicative of high nutrient levels combined with high light levels 

and warm water temperatures. Macroinvertebrate communities at survey sites were 

dominated by species typical of ponded or slow flowing habitats with moderate nutrient 

enrichment. Shortfin eel were recorded at both the irrigation pond and wetland, and the pest 

fish Gambusia (mosquito fish) was abundant within all three tributaries. Both fish are tolerant 

of warm water and poor quality habitats. The diversity of wetland habitats on the Golf course 

have the potential to support native fish populations,  

Two on-line, man-made structures are present on the main stem of Tributary 2; a culverted 

earth dam forming a pond used for water storage for irrigation in the eastern corner of the 

property, and another culverted earth dam near the western extent of the property, which 

has resulted in the formation of open water and a wetland at the lower end of Tributary 2. 

The two ponds and associated wetlands would provide the main refuge for fish, particularly 

during periods of low rainfall and corresponding low stream flows. Enhancement and 

planting of existing riparian buffers around the edges and shallow margins of the ponds and 

wetlands would help provide shade, minimise the temperature increases, and enhance in 

stream habitats for native fish. It is important that fish passage to upstream habitat is 

maintained, The 2013 freshwater survey indicated that the outfalls to the lower dam on 

Tributary 2 is forming a barrier to fish with poor climbing ability (such as inanga), which may 

utilise the wetland if access allowed.  
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5. Ecological Restoration Approach 
 

 

5.1 Site Threats  
 
Wetlands are fragile environments and are easily impacted by a range of effects. The main 

site threats (in no particular priority order) for Waiheke Golf Course Wetlands are:  

 Sediment and run-off from adjacent roads, vineyard and golf course land will lead to 

increased nutrients and sediment entering the wetland system.  

 Invasion and spread of pest plants in the wetland and from neighbouring land is 

restricting establishment and regeneration of native wetland vegetation.  

 Potential modifications to upper catchment, such as removal of vegetation, infilling of 

channels or land use changes will negatively affect the wetland ecosystem.  

 Lack of vegetation buffers and natural shading of streams, wetlands and the online 

ponds has already lead to high water temperatures, resulting in an environment 

which is generally inhospitable to most native fish species. Water temperature will 

continue to stay high and may even increase if water bodies are not shaded and 

buffered by riparian vegetation. 

 Presence of pest animals will be limiting the range and number of native birds using 

the wetland and wider estuary area for feeding, roosting and nesting.  

 Stock (horses or cattle) accessing the wetland will lead to trampling of wetland 

vegetation, erosion and nutrient inputs.  

 Dumping of rubbish and organic material will damage the wetland habitat.  

 Pollution e.g. from oil or chemical spills, will lead to direct threats for wildlife and long-

term residual effects for sediments and wetland vegetation.  

 Impeded native fish passage to upstream habitats.  

 

 

5.2 Restoration priorities  
 
The following ecological restoration priorities have been identified for the Council managed 

wetlands of Waiheke Golf Course as part of this restoration programme:  

 

1. Carry out a comprehensive programme of weed control to prevent pest plants 

invading priority wetland areas. Priority wetland areas at this site include:  

 Raupo swamp habitat and associated wetlands,  

 Riparian channels and the creek mouth,  

 Coastal edges - bordering on saltmarsh and raupo areas,  
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2. Carry out restoration planting with appropriate ecosourced native species to 

extend wetland buffer habitat, especially along riparian channels and where 

buffer habitat does not exist or is narrow/ limited in extent.  

 

3. Provision of fish passage  

 

4. Establish a pest animal control programme around the edge of the Council 

managed wetland and coastal habitat, to protect bird, skink and invertebrate 

populations. This will also help to encourage natural regeneration of native 

seedlings. Mustelids and rodents will be target species 

 

 
 

5.3 Monitoring  
 
5.3.1 Restoration outcomes  
 
It is important that outcomes of restoration efforts at Waiheke Golf Course wetland can be 

measured as the restoration programme progresses. Success of the restoration work can 

then be monitored and changes in habitat quality can be recorded, and methodologies 

adjusted accordingly. This enables the ongoing support of the project to be justified to the 

local community, stakeholders and Auckland Council.  

 

The following table shows the objectives that have been identified for the restoration 

programme, what actions will be taken to achieve this and how success will be measured. 
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Table 1: Restoration outcome monitoring  

Objective Action Measure 

Reduce the presence of pest plants through a 
comprehensive programme of weed control.  

 Initial pest plant survey in 2012. 
Repeat pest plant survey every 4 
years.  

 Weed control – herbicide application 
and physical removal. 

 Vegetation population changes between 
initial pest plant surveys and repeat. 
Surveys over 5 year period.  

 Diversity and density of pest plants over 
time decreases. 

 Amount of agrichemical use decreases 
over time.  

Extend pest animal control programme 
around the Waiheke Golf Course wetlands to 
increase the diversity, survival and breeding 
success of native fauna - including birds, 
lizards and invertebrates. 

 Baseline pest animal survey to be 
carried out at start of project. Carry out 
annual pest animal surveys. Will most 
likely be an extension of the pest 
animal programme being implemented 
at Onetangi Sports Park. 

 

 Set up pest animal control - trapping, 
baiting for target pest animal species – 
extension of Onetangi Sports park 
programme. 

 

 Initial native fauna survey 2013 done 
in conjunction with Onetangi sports 
park programme. Repeat survey in 5 
years time.  

 Population changes between baseline 
pest animal surveys and repeat surveys 
over 5 year period. 

 
 
 
 

 Number of animals recorded in traps.  

 Amount of bait take.  
 
 
 

 Population changes between initial and 5 
year native fauna surveys. Observation of 
juveniles or breeding of native species. 
New species recorded.  

Provide vegetated buffers to the wetland 
habitat.  
 

 Undertake riparian and buffer planting 
of the wetland and tributaries.  

 Ecosourced plants appropriate to 
habitat type and from the Hauraki Gulf 
Inner Islands Ecological District will be 
selected. 

 Increased area of native vegetation cover.  

 Number of plants planted.  

 Improved water quality results and 
decreased water temperature 
observed/recorded by freshwater 
monitoring survey (5 yearly survey). 

Encourage neighbouring landowners to carry  Pest plant and animal control  Increase in private pest control and native 
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out ecological restoration tasks on their land, 
particularly weed control, animal pest control 
and appropriate native planting, to enhance 
the adjacent wetland areas.  
 

undertaken on surrounding private 
land.  

 

 Hold riparian/ wetland management 
and pest control workshops for the 
public at Onetangi Sports Park.  

 
 

 Work with golf course members and 
staff on weed issues in wetland areas 
within their lease area. 

 

 Encourage weed control on adjacent 
golf course lease areas to support and 
compliment work being undertaken in 
the wetland management areas. Hold 
wetland restoration workshop for 
private land owners)  

planting projects on neighbouring land.  

 Increase in the number of private 
landowners (from land surrounding 
Rangihoua Wetland) seeking support and 
advice for ecological restoration from 
council.  

 Number of pest control and riparian / 
wetland restoration workshops held  

 

 Weed issues on the golf course generally 
decreases 

Improve quality of stream habitat  Undertake Stream (freshwater fish and 
macro-invertebrate) baseline 
monitoring at start of programme, 
repeat monitoring after 5 years 

 Control pest plants in wetlands and 
riparian buffer areas. 

 Undertake riparian and buffer planting 
of the wetland and tributaries.  

 Fish passage improvements 
 

 Water temperatures decrease 

 Water clarity improves 

 Decrease in dissolved oxygen 

 Increased diversity and quantity of 
freshwater fish and macro-invertebrates 
present. 

 Presence of high quality habitat indicator 
species. 

 Diversity and density of pest plants over 
time decreases. 

 Increased area of native vegetation buffers 
along edges of wetland, streams and 
ponds. 

 Removal of all impediments to passage. 
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5.3.2 Weed control monitoring 
 
A useful method for monitoring the effectiveness of weed control is to set up photopoint 

monitoring at various locations. Fixed point photography is undertaken at the start of weed 

control operations and then at regular intervals to show change in weed density and 

recovery of the surrounding vegetation.  

 

When weed control visits are undertaken the species of weeds targeted and the amount of 

agrichemicals used should be recorded, as this data can be used to show a reduction in 

weed issues at specific sites over time. 

5.3.3 Animal pest control monitoring 
 
As stated above, a baseline pest animal survey should be undertaken at the start of the 

restoration project. This initial survey should be done as part of the larger Rangihoua 

Wetland Restoration project.  It is likely that rat populations are high in the wider area due to 

available habitat. Feral poultry at the Onetangi Sports Park entrance will be supporting rat 

and mustelid numbers. Rabbits are known to inhabit the golf course and their numbers and 

impacts on plantings will need to be monitored.  A control programme for rabbits may be 

needed if their impact on plantings is deemed detrimental. It is recommended that pest 

animal control monitoring is undertaken on an annual basis, as this is beneficial for gauging 

whether bait control and trapping is reducing pest animal populations. 

 
5.3.4 Native fauna survey and monitoring 

Results from the 2006 Bioresearches Stream Ecology Assessment for Waiheke Golf Course 

are seven years old and changes may have occurred in the stream habitat and fauna. 

Baseline monitoring of the freshwater fish and macro-invertebrates should be conducted to 

provide an up-to-date picture of the health of the streams and wetlands and to provide data 

to monitor and measure restoration outcomes against as the restoration project progresses. 

This initial survey should be done as part of the larger Rangihoua Wetland Restoration 

project. Native freshwater fauna monitoring should be repeated every 5 years. 

 

5.4 Weed Control Approach 

 
It is recommended that the 'forest restoration framework', which was developed by Te 

Ngahere, is used to address a site-led weed control approach at Waiheke Golf Course and 

compliment the work being undertaken in the rest of the Rangihoua wetland (Onetangi 
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sports park). The framework aims to restore native habitats by controlling invasive weeds in 

a manner which minimises the use of herbicides and ultimately creates an ecologically viable 

and self sustaining system. The programme works from initial weed control, to follow-up 

maintenance and progresses to the seedbank being monitored and then onto forest/wetland 

protection phase to limit re-invasion of weeds from neighbouring seed sources. 

 
 
Table 2: Description of restoration framework phases 
 

Framework Phase  
 

Description  
 

Initial Control  
 

Initial control targets all plants and aims to eliminate 
plant pest reproduction within the site. This is achieved 
by cut stump application and following with an initial 
foliar spray application.  
 

Follow Up Control  
 

Follow up control targets all plants that were missed or 
failed to die due to numerous factors. If this phase is 
implemented in spring and autumn, usually only one 
calendar year is required to achieve this objective.  
 

Seedbank Control  
 

The seedbank control phase begins when all existing 
plants have been eliminated. Seedbank control targets 
the remaining seed in the soil layer. This phase needs 
implementation once a year in mid-summer to be 
effective. Implementation at this time allows for spring 
germination and enough biomass production for 
effective control. The duration of this phase is 
dependent on the seed viability of the targeted plant. It 
is commonly 2-4 years.  
 

Forest /Wetland Protection  
 

The protection phase is achieved when all seeds and 
seed sources are eliminated from the area. This phase 
is focussed on the prevention of plants establishing 
from incoming seed from adjacent areas. This is 
required to prevent a site from slipping back to the 
start of the process.  
 

 
It is recommended that the majority of weed control is undertaken by qualified contractors 

due to the variety and extent of weed issues that exist across the varied wetland habitats, 

which require spraying to be tackled effectively. All contractor field staff needs to hold the 

Introductory Growsafe Certificate and ERMA Approved Handlers test certificates, and be 

trained in chemical application for weed control. Agrichemical management and application 

must adhere to NZS 8409:2004 “Management of Agrichemicals” and policies in Auckland 

Regional Air, Land and Water Plan. Pest plant and animal control contractors working on 

public land must be pre-approved by Auckland Council’s Biosecurity Team contact 

biosecuirty@auckalndcouncil.govt.nz for details. 

mailto:biosecuirty@auckalndcouncil.govt.nz
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5.4.1 Waiheke Island herbicide free policy  

To undertake the restoration works recommended a dispensation from the Local Board to 

use herbicide on Waiheke parkland will be required.  A Lowest Toxicity Policy should be 

used which aims to minimise risk to users and the environment, by using herbicide with the 

lowest toxicity that is effective for the weed species being targeted. Extra caution is required 

with use of agrichemicals in wetlands and near waterways and only appropriate herbicides 

approved for use over the water must be used. Limiting the use of herbicides may increase 

the cost and time involved in weed removal (manual weed removal is often a more 

expensive and time consuming technique). 

 

6. Ecological Restoration Methods  
 

6.1 Weed Control  
 
A lack of on-going weed maintenance along the wetland edges has resulted in their current 

dense weed infested condition and the poor results achieved by previous native revegetation 

plantings (10-15 years ago). The amount of weeds invading into the edges of raupo and 

saltmarsh areas, as well as the stream tributaries, are of particular concern. The wetlands on 

the golf course are subject to sporadic weed control, largely reflecting the maintenance 

needs of the golf course rather than ecological management of the wetlands. Over 

enthusiastic “weed” control has resulted in damage to native wetland plants and damage to 

the wetland habitat on Waiheke Golf Course.  

 

A long-term programme of weed control is required at Waiheke Golf Course wetlands to 

reduce the presence of pest plants, which are invading wetland areas and restricting natural 

regeneration through competition for light and nutrient resources. Weed control will enhance 

the habitat quality of these important wetland areas, by allowing native plant diversity to 

increase. This will provide wide ranging benefits for native wildlife, including feeding and 

nesting habitat for birds, lizards and invertebrates. Removal of weed species allows the 

wetland native vegetation buffers to function properly providing shade, shelter, erosion 

control and nutrient and sediment filtration to the wetland habitats. 

 

Initial weed control will require high resource inputs, over time as weeds reduce at the site 

then resource inputs will also reduce. After initial treatments, sites will require maintenance 

visits to control weed regrowth and the seed bank (at least two to three visits per year for 

each site) over a number of years (length of maintenance will depend on extent of weed 

infestation, most site will require at least 3 years treatment). Management Units for the golf 
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course wetlands have been identified and prioritised for ecological management (see Table 

3).  

 
 
6.1.2 Gorse removal 
 
 As part of the weed management practise chosen for the Waiheke Golf Course wetlands, all 

gorse plants will be controlled (either manual slashing and stump painting or foliage 

spraying). This management option has been selected to ensure the negative impacts of 

gorse on plantings and natural regeneration are minimised and where possible removed.  In 

some cases gorse is managed by being left as a nursery crop, where the gorse can be 

suppressed by the regenerating native forest over time. This is a very slow management 

option for gorse control and management of gorse in this way is not possible in the Council 

managed wetlands on Waiheke Golf Course as the width of the planted areas is not 

sufficient to shade and suppress the gorse. Due to the established gorse already at the site 

the gorse seed bank and reinfestation of gorse will be an on-going issue for this project.  

 

6.2 Weed Control Priorities  
 

In order to meet the restoration objectives of this project weed control should be carried out 

in Management Units according to priorities identified in Table 3. For ease of management, 

the site has been divided into Management Units according to location (refer to Fig 3).  

 

Weed control prioritisation takes into consideration a number of elements including habitat 

type, outcomes of management, weed species, likelihood of success, cost, public visibility, 

and application of ecological restoration principles. To achieve the projects long term goals it 

is important that weed control is carried out in a site-led approach and that the prioritised 

work plan is followed. Auckland Council Biosecurity Team has asked that high priority weeds 

such as moth plant are targeted as part of the golf course wetland restoration and that areas 

with high moth plant infestation are seen as priority sites. A site lead approach will ensure 

that all environmental weeds (including moth plant) are targeted and weed control completed 

in a management unit before moving on to new areas. This allows for the best use of 

resources and a comprehensive weed control programme before restoration planting takes 

place.  
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Table 3: Prioritisation of weed management units  
 

Tributary Management 
Units (MU) 

Weed issue Approach Priority for 
weed 
control 

Tributary 1 MU1  
- Riparian edges 
of stream and 
wetlands 
 

Very high weed issues - Gorse, woolly 
nightshade, Chinese privet, pampas, 
Japanese honeysuckle, moth plant. 
Success of previous plantings has been 
compromised though lack of maintenance.  

Control all environmental weeds. 
Control weeds early in restoration 
programme to compliment work being done 
on the southern side of the stream. Easy 
access from Golf course.  
 
Control should start from the upstream 
reaches and work towards estuary.  
 
Multiple treatments will be required to 
control this area. There will be considerable 
weed seedbank in the soil and on-going 
follow-up treatment s will be required. 

High 

Tributary 2 MU2  
Wetland and 
irrigation pond 

Wetland - Minimal weed issues in the 
wetland interior, weed issues are moderate 
to high in the wetland buffer. - Gorse, 
woolly nightshade, Chinese privet, 
pampas, Japanese honeysuckle, moth 
plant, wattle and blackberry. Moth plant 
has been seeding for many years in this 
area. 
 
Irrigation pond - Minimal weeds, sporadic 
gorse. Some convolvulus. 
 

Control all environmental weeds. 
Control should start from the upstream 
reaches and work towards the pond.  
Buffer and wetland areas to be control at 
the same time. 
 
 
 
Control all environmental weeds around 
irrigation pond. 
 

Wetland - 
High  
 
 
 
 
 
 
Irrigation 
pond -
Medium  
See Note 1. 

 MU3 
- Riparian edges 
of stream and 
wetlands 

Very high weed issues - Gorse, woolly 
nightshade, Chinese privet, pampas, 
Japanese honeysuckle, moth plant, ginger. 
Success of previous plantings has been 

Control all environmental weeds. 
Control should start from the upstream 
reaches and work towards estuary.  
 

High 
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 compromised though lack of maintenance. 
Riparian channel habitat generally in poor 
condition due to density of weeds.  
 

Multiple treatments will be required to 
control this area. There will be considerable 
weed seedbank in the soil and on-going 
follow-up treatment s will be required. 

 MU4  
-Wetland  

Occasional gorse and Himalayan 
honeysuckle on the edges. Buttercup, 
convolvulus and woolly nightshade found 
in the interior of the wetland. 

Wetlands are always priority for weed 
control to stop the further degradation of 
these already vulnerable habitats. 
 
Control all environmental weeds. 
Control buffer and interior weeds. 
This site is a priority for buffer planting. 

Medium 

 MU5 
-Dam northern 
side 

Weed issues vary across this management 
unit, weed issues increase towards dam 
outlet/crossing.  
 
Gorse, woolly nightshade, Chinese privet, 
pampas, Japanese honeysuckle.  
 
Rank grass on slope below Hole 1. 
 

Control all environmental weeds. Control 
buffer and interior weeds. 
Control should start from the upstream 
reaches and work towards estuary.  
Controlling weeds in these areas will 
support the weed work being done on the 
southern side of the stream.  
 
Rank grass on slope below Hole 1 should 
be controlled prior to planting.  
 

Medium 

Tributary 1 MU6 
- coastal riparian 
northern side 

Gorse, woolly nightshade, Chinese privet, 
pampas, Japanese honeysuckle and black 
berry along edges and interior of raupo 
wetland below dam. Port St John’s 
(Podranea sp.) creeper next to path across 
dam should be removed.  

Control all environmental weeds. Control 
buffer and interior weeds. 
Control should start from the upstream 
reaches and work towards estuary.  
Controlling weeds in these areas will 
support the weed work being done on the 
southern side of the stream.  
 

High-medium 
See Note 2. 

Tributary 3 MU 7A and MU7B 
-Wetlands 

The wetland has moderate weed issues 
with gorse, woolly nightshade, Chinese 
privet and convolvulus being the dominant 
weed species.  

Control all environmental weeds. Control 
buffer and interior weeds. 
Control should start from the upstream 
reaches and work towards estuary.  

High - 
Medium 
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Rank grass as a buffer on two sides. 
Downstream of the wetland under the pine 
trees there are woolly nightshade, monkey 
apple, gorse, privet and convolvulus grows 
amongst the rank grass along the upper 
section.   

 
Wetlands are always priority for weed 
control to stop the further degradation of 
these already vulnerable habitats. 
 
Rank grass may need to be controlled prior 
to planting of buffer. 

 MU8A and MU8B 
- Riparian edges 
of stream and 
wetlands 
 

Weed issues are low to moderate in this 
management unit. A patch of agapanthus 
needs to be controlled in the mid section.  
Pampas, gorse, Japanese honeysuckle, 
crack and twisted willow and convolvulus 
are present largely in the buffer areas 
around the lower wetland. 

Control all environmental weeds. Control 
buffer and interior weeds. 
Control should start from the upstream 
reaches and work towards estuary.  
 
Rank grass may need to be controlled prior 
to planting of buffer. 

Medium 

 MU9 
-Historical society 
and lily pond 

Weed issues are low to moderate in this 
management unit. Japanese honeysuckle, 
woolly nightshade, bear's breeches, 
loquat, gorse, convolvulus, willow and 
water lilies. Some areas of rank grass. 

Control all environmental weeds along the 
stream and wetland edges and interiors of 
wetlands. 
 
Manual removal of lilies from pond. 
 
Removal of willow spp. 

Low 

 MU 10 
-Golf estuary 

The estuary buffer has minimal weed 
issues with scattered small gorse, woolly 
nightshade and boneseed plants. Some 
areas of rank grass. 

Control all environmental weeds along the 
estuary buffer and stream mouth. 
 
Rank grass may need to be controlled prior 
to planting of buffer. 

Medium 
See Note 2. 

This 
management 
area is covered 
in the Rangihoua 
Restoration Plan 
and is scheduled 
for Year 2 works. 

Estuary north Weed issues are low to moderate in this 
management unit. – Woolly nightshade, 
gorse, Japanese honeysuckle, similax, 
boneseed and pampas. 

Control all environmental weeds along the 
estuary edges.  

Medium 
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Note 1: Irrigation pond prioritisation 

An irrigation pond is generally not a high priority for ecological restoration. In the case of the 

golf course irrigation pond, it is an online pond which means it contributes to the flow of 

water between upstream and downstream habitats. The pond has a significant impact on the 

associated wetland and stream habitats. Freshwater monitoring has indicated that water 

temperatures are high in the pond and this will mean water entering the stream will have a 

higher than normal water temperature.  Water temperature has a significant impact on the 

type of native freshwater fish and invertebrates that can live in stream and pond 

environments. Previous monitoring of freshwater invertebrates and fish species indicated the 

pond has poor diversity and species present were those able to cope in modified, high water 

temp environments.  

Originally the golf course development plan included expansion of the irrigation pond. It is 

understood that the irrigation pond will not be expanded as part of the course development 

plan and that weed control and planting of the buffer area can proceed as part of the wetland 

management project. Planting of the buffer around the pond will benefit the associated 

wetland and freshwater fauna of the pond. Planting to provide shade and shelter to the pond, 

stream and wetland will help in reducing water temperatures and creating a hospitable 

habitat for native fauna. 

Provision of fish passage and removal of stream flow impediments at the irrigation 

pond outlet and on the lower dam outlet is the responsibility of the Waiheke Golf 

Course as per their original resource consent conditions associated with the golf 

course Development Plan. Any planting associated with these works is the 

responsibility of the golf course. 

Note 2:  Coastal walkway and Bridle path 

The coastal walkway construction works should be completed before ecological restoration 

works take place along the Golf Estuary and Lower Tributary 1 management units (MU6 and 

MU10).  This will ensure construction of the coastal walkway does not affect planting and the 

path is well defined before restoration works are undertaken. Timing of ecological restoration 

works along the estuary will be dependent on the completion of the walkway and funding 

available.  
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 6.3 Animal Pest Control  

Currently the Rangihoua wetland pest control programme only includes the lower estuary 

and does not extend along the Council managed areas of the golf course wetland, see 

Figure 14. It is recommended that the pest control is extended along all three tributaries 

within Council managed wetland boundaries (see Figure 15). Rodent and stoat control at 

Waiheke Golf course wetlands should be considered as an integral part of the restoration 

plan. Controlling rats and mustelids on the golf course section of the wetland will 

complement and support the pest control work undertaken on Onetangi Sports Park and in 

the rest of the Rangihoua wetland.  A similar pest control programme (as outlined in the 

Rangihoua wetland report) can be implemented within the Council managed wetlands of the 

golf course, using a network of bait stations and traps (See Rangihoua report for details of 

implementation of the pest control programme). 

 A pest control contractor should be employed to install a network of bait stations and traps 

along the three tributaries within the Council managed boundaries of the wetlands. Baiting, 

checking and monitoring of the golf course pest lines can be undertaken by the volunteers 

working on the Rangihoua lines or a contractor. Use of a contractor to check and bait the 

lines will incur greater running costs than using volunteers.  

 

 
 
Figure 14: Area of Rangihoua wetland currently under pest control.  
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Pest animal control and monitoring programme should be extended using a network of bait 
stations and traps to cover the orange highlighted areas in figure 15. 
 

 
 
Figure 15: Waiheke Golf Course wetlands pest animal programme  
 
 
It is also recommended that the pest animal control programme be extended across the 

leased areas of the golf course to complement and support the pest control programme in 

the Council managed wetland areas and surrounding landscape. Many of the surrounding 

private landowners and nearby Whakanawha Regional Park undertake pest animal control. 

 

Rabbits are present on the golf course and their impact on new plantings should be 

monitored. A rabbit control programme may need to be implemented to limit damage to 

restoration plantings once planting starts.  
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6.4 Restoration Planting  
 

The aim of restoration planting at Rangihoua Wetland is to:  

 Provide a buffer to wetland and riparian areas, which will help to filter out sediment 

and pollutants from runoff improving the water quality.  

 Restore the structure of the existing coastal edge vegetation which will provide more 

valuable food and habitat resources for native birds, reptiles and invertebrates, 

therefore attracting them into the area.  

 Enhance the quality of habitat used by fauna (particularly macro-invertebrates and 

fish) within the stream and wetland areas.  

Native revegetation will also have wider benefits, such as increasing the visual and amenity 

value of sites. 

 

Natural regeneration of native seedlings should be encouraged wherever possible, but this is 

currently being limited by the extensive weed issues which dominate the coastal and riparian 

edges and where management of the golf course has encroached into wetland areas 

causing damage to wetland plants and habitat. 

 

6.4.1 Planting principles 
 

Restoration planting should follow ecological best practice planting principles, as outlined 
below:  
 
6.4.1.1  Species selection - Plantings should consist of native eco-sourced species 

suited to the particular habitats they are to be planted in (stream edge/bank, wetlands, 

coastal or estuarine). Plant species chosen should mirror existing native vegetation 

compositions on site. Species selection should primarily be about restoring the natural 

habitat.  In some cases due to the recreation needs of the land, some species have been 

selected to meet recreational requirements e.g. vegetation height to allow sightlines.  

 

6.4.1.2  Ecosourcing - Ecosourcing is very important when carrying out ecological 

restoration projects, to ensure plants are obtained from local seed sources and are adapted 

to local conditions, as well as maintaining genetic variability. Waiheke Island is part of the 

Inner Gulf Islands Ecological District and plants for restoration plantings should be sourced 

from this ecological district.  
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6.4.1.3  Riparian buffers -A riparian buffer is generally the vegetated strip of land that 

extends along streams, rivers, lakes and wetlands it is the interface between terrestrial and 

aquatic ecosystems. Riparian buffers provide diverse habitat for terrestrial and semi aquatic 

fauna and flora.  The vegetation in the riparian buffer can influence the flow of water from 

land to aquatic environments, filter sediments and nutrients, and has a direct effect on 

stream function (shade and shelter, temperature regulation, organic matter inputs – creating 

food and habit in streams.) 

 

The width of a riparian buffer can impact on the ability of the buffer to provide ecosystems 

services to the surrounding terrestrial and aquatic environments. A vegetation buffer needs 

to be wide enough to support a sustainable, self-seeding strip of vegetation that will require 

little maintenance and be wide enough to limit weed invasion and suppress weed growth.  

Research indicates that a riparian buffer width of 10-20m on either side of a stream will 

support sustainable native forest vegetation and this width should be able to protect and 

provide most ecosystems services. Not all situations allow for buffers of greater than 10m 

width and to meet the needs of all land users compromises must sometimes be reached.  

When using a buffer of less than 10m in a restoration project the limitations of the vegetation 

buffer must be fully understood. These limitations may have an impact on the ecological 

functions as well as costs and on-going maintenance of the project.  

 

Buffer 5 meters wide  

Narrowness of the buffer width means suppression of weeds will be difficult and weed 

reinvasions is likely. Natural regeneration of native species is likely to be limited. Continual 

maintenance will be required. 

 

Buffer 10 meters wide 

Once canopy closure is established, low light levels should exclude most weeds from the 

buffer. Outer edges and any canopy gaps will suffer from weed invasion and require 

maintenance. Natural regeneration should allow riparian buffer to be self-sustaining.  

 

Buffer 15-20 meters wide 

The greater width of the buffer vegetation should ensure that marginal weed infestations 

affect only a small proportion of the buffer, reducing need for maintenance and likelihood of 

weed incursions within the interior of the buffer. 
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6.4.1.4  Waiheke Golf Course riparian buffers 

In nearly all cases the existing riparian buffer needs to be extended to provide a continual 

strip of vegetation along all streams and wetlands within the Council managed areas. The 

width of the riparian buffer for the Council managed wetlands areas are dictated by a 

number of factors including golf play boundaries, public access and ecological needs. Where 

possible a riparian buffer of native vegetation 10-20m wide should be implemented. Riparian 

plantings should be extended to the edge of the Council management wetland boundaries 

(see Fig 2) in all areas.  The exception to this is where the coastal walkway/Bridle path is 

located (MU10 & MU6); in this case riparian plantings should be extended to the inner edge 

of the path. The wetland management boundary has been GPS mapped and marked by 

physical yellow markers on the golf course grounds. 

 

Smaller riparian buffer widths have been allowed for in this restoration plan and the width of 

the riparian buffers will vary across the three tributaries; these variations reflect the need for 

ecological priorities, public access and needs of recreational users of the golf course. 

Currently some wetlands on the golf course have no vegetation buffer and the grass is 

mown to edge of stream channels and raupo wetlands. In the interim period before 

restoration planting takes place an unmown grass buffer should be allowed to establish 

(measuring 2-5m from edge of wetland features e.g. raupo, open water / ponds, and riparian 

channel).  A vegetation buffer of 5 meter width has been agreed to around the edges of the 

coastal walkway/estuary to allow for multiple uses (walking and horse track) of this area as 

well as protection of the estuary/coastal wetland. The planted buffer around wetlands in 

MU2, MU4, MU7 & MU8 varies in width to accommodate recreational and ecological 

requirements of these areas. Where buffers are minimal in width, they are balanced by 

buffer width gains in other areas. i.e. Management Unit 4 – buffer planting on northern side 

of wetland is 2m wide while southern side is 10m wide. 

 

6.4.1.5 Walking track/bridle path buffer planting 
 
A 5m wide walking track/bridle path will be built around the estuary within the boundary of 

the Council managed areas. Management of the wetland areas allows for a 5m wide 

vegetation buffer planting on the inner of the walking track extending to the natural edge of 

the land/estuary.  Five meters wide is the minimum width of this vegetation buffer, where the 

landscape and walking track requirements allow a wider vegetation buffer will be planted. 

Planting will form a natural edge to the walking track. Restoration planting should take place 

after the coastal track is built, this will allow planting to be expanded to the contours of the 

track. 
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6.4.1.6 Maintaining sightlines 
 
The exception to standard planting practices is in areas where sightlines must be maintained 

to enable recreational use of the golf course.  Planting lists and planting maps indicate 

where specific planting is required to maintain sightlines.   

 

Sightlines for golf tees 2, 12 and 14 require low growing foliage plantings to allow play 

across streams. Buffer plantings will provide a section of low planting (1m in height) 30-40 m 

in length to allow play across the stream in front of these tees. Buffer plantings in these 

areas will still be continuous. Where topography on the stream bank is sloping taller growing 

plants can be planted down the slope where tree/shrub height will not impact golf play and 

sightlines.  Plantings at the top of slopes and directly in front of tees 2, 12 and 14 will be kept 

low (1m in height).  

 

To allow play across Tributary 3 for Holes 8 and 6, wetland plantings along the middle and 

lower section of Tributary 3 will be kept low (1.5m or less in height).   

 

6.4.2  Planting Methodology  - appropriate plant layout, spacing and size are to be used. 

 
Spacing 

Riparian and shrubland buffer spacing - 1 plant per sq metre. 

Wetland and stream edge spacing – spacing will vary between 1.0 to 0.5m between plants 

depending on the site and plants being used. Grasses and sedges are generally planted at 

0.5m spacings.   

Planting  

Planting holes should be dug one and a half times the width of the plant soil ball, and to the 

same depth of the soil ball. Wherever possible the sides and bottom of the hole should be 

broken up to enable the roots to grow freely. The dug soil should be packed tightly around 

the soil ball in the hole, and the soil surrounding the plant should be firmly pressed down.  

Size 

Plant size should be appropriate to location and 0.5 L, 1 L and 1.5L (PB3 equivalent) are 

recommended for revegetation projects.  

Timing 

Planting should take place during the months of May to August, as long as soil conditions 

are suitable (e.g. not too dry). Planting in the interior of wetlands may need to take place 

during drier months, Feb/ March. 
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6.4.3  Planting Areas  
 

Planting areas in each management unit are indicated on the management unit maps 

(Figure 3, & Figure 16 to 27) and in Table 4 and have been included in the schedule of 

works (Table 5). A species list and planting notes have been provided to direct planting of 

these areas. Due to the extent of weed infestations in Tributary 1 and 2 it is difficult to 

calculate the amount of infill restoration planting that will be required. The planting numbers 

are therefore only indicative and actual numbers should be recalculated once weed control 

has progressed by a planting contractor. The indicative numbers can be used to pre-order 

the bulk of the plants which will be required for the project. Due to the limited availability of 

ecosourced plants on Waiheke Island plants will need to be specially grown for this project 

and preordered to allow nurseries to source seed and grow on stock (1-2 years before the 

planting season). 

  

Plantings will use those species listed in the planting lists for each management unit.  
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Table 4: Riparian buffer planting sites 

Management 
Unit 

Planting 
Zone 

Planting type Area (m
2
) % of area 

requiring planting 
Total Plant 
Number 

Plant spacing Planting 
year 

MU1 A Riparian 14466.16 65% 9400 1m Year 4 

MU2 A Riparian low stature 680.48 100% 680 1m Year 2 

MU2 B Riparian 1065.07 100% 1065 1m Year 2 

MU2 C Wetland edge 597.31 100% 1200 0.5m Year 2 

MU2 D Standing water 216 100% 300 0.75m Year 2 

MU3 A Riparian buffer 17480.6 65% 11,360 1m Year 4 

MU3 B Riparian – low stature 3044.75 75% 2283 1m Year 4 

MU3 C Wetland 958.45 40% 500 1m (grasses 
0.75m) 

Year 4 

MU3 D Tee off Zone 
 – low stature 

1742.05 50% 870 1m (grasses 
0.75m) 

Year 4 

MU4 A Wetland buffer – low stature 1306.11 100% 2600 0.5m Year 3 

MU5 A Riparian  buffer 1393.94 95% 1300 1m (grasses 
0.75m) 

Year 3 

MU6 A Coastal Riparian – low stature 1057.93 80% 1000 1m (grasses 
0.75m) 

Year 5 

MU6 B Coastal riparian buffer 1425.15 65% 1000 1m (grasses 
0.75m) 

Year 5 

MU7(A) A Wetland buffer 4888.88 90% 6000 1m (grasses 
0.75m) 

Year 4 

MU7(B) B Wetland buffer 1000.35 100% 1500 1m (grasses 
0.75m) 

Year 4 

MU8(A) A Wetland buffer  627.75 40% 300 1m (grasses 
0.75m) 

Year 4 

MU8(B) B Wetland buffer – low stature 1016.32 100% 1250 0.75m Year 3 

MU8(B) C Standing water & swampy ground 320.59 100% 400 0.75m Year 3 

MU9 A Lily pond buffer – low stature 494.1 50% 375 0.75m Year 4 

MU9 B Riparian buffer 1214.97 10% 100 1m (grasses 
0.75m) 

Year 4 

MU9 C Wetland buffer 851.22 30% 350 1m (grasses 
0.75m) 

Year 4 

MU10 A Coastal wetland buffer 668.23 100% 835 0.75m Year 5 

MU10 B Coastal wetland buffer – low stature 1304.7 50% 800 0.75m Year 5 
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6.4.4 Planting Maintenance  
 

Planting maintenance is an important restoration task, to ensure the survival success and 

establishment of native plantings. Planting maintenance should be carried out for 2 to 3 years, 

and ideally for longer. Due to the density of the weed infestation at the Waiheke Golf Course 

wetlands there will be an extensive weed seed bank in the soil.  Control of weed seedlings will 

be an on-going issue for many years and initial stages of weed removal may actually stimulate 

more weed growth at the site.  The weed seed bank will lessen over time and continued control 

and replanting of open areas will aid in suppressing weed growth. Regular weed control and 

planting maintenance will be required to ensure that weeds do not establish in the newly 

planted areas. It is recommended 2-3 planting maintenance visits are carried out per year for at 

least 2 years after planting.   

 
 
6.4.5 Planting Lists 
 

The following species are recommended for restoration plantings at Waiheke Golf course 

wetlands and streams. The Planting lists below indicate the species to be used for each 

management unit. Planting Figures 16 to 27 indicate the boundaries of the planting areas within 

management units. 

 

 
Planting abundance refers to: +++ use plentifully, ++ use commonly, + use sparingly 
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Management Unit 1: planting list 
 
 
Planting Area A Colonising species - use for establishing riparian buffers once weed 

control completed 
 

Common name Latin name Abundance Plant 
numbers 
(Total 9400) 
 

Planting notes 

Cabbage 
Tree  

 

 

Cordyline australis ++  
 

690  

Karo   
   

 

Pittosporum 
crassifolium 
 

+  62  

Koromiko   
 

Hebe stricta var. 
stricta 

++  496  

Flax / 
harakeke 

 

 

Phormium tenax ++  565 Not on stream 
edge 

Mahoe   
 

Melicytus 
ramiflorus 

+++  1240  

  Mapou Myrsine australis ++  620  

  Manuka Leptospermum 
scoparium var. 
scoparium 

+++  1240  

  Kanuka Kunzea ericoides 
var. ericoides 

++  496  

  Karamu Coprosma robusta +++  1240  

 Giant umbrella 
sedge  

Cyperus ustulatus 
 

++  320 Wetland/stream 
edge 

  Toetoe Austroderia fulvida 
 

++  380 Not permanently 
wet 

  Rautahi Carex lessoniana 
 

+++  850 Wetland/stream 
edge 

  Purei / pukio Carex virgata 
 

+++  850 Wetland/stream 
edge 

  Marsh club rush Bolboschoenus 
fluviatilis 

++   320 permanently wet 
areas 

  Kahikatea  
 

Dacrycarpus 
dacrydioides 
 

+  32 Base of slopes 
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Figure16: Management Unit 1: planting areas   
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Management Unit 2: planting list 
 

Planting Area A  Riparian buffer, low stature to allow sightlines for Tees   
 

Common name Latin name Abundance Plant numbers 
 (Total 680) 

Planting notes 

Purei / pukio Carex virgata 
 

+++ 225  

Flax / harekeke Phormium tenax +++ 225  

Toetoe Austroderia fulvida +++ 225  

Planting Area B  Riparian buffer with reduced tall species 
 

Common name Latin name Abundance Plant 
numbers 
 (Total 1065) 

Planting notes 

Cabbage Tree   
 

Cordyline australis + 
 

20  

Karo   
   

 

Pittosporum 
crassifolium 
 

+  20  

Koromiko   
 

Hebe stricta var. 
stricta 

++  130  

Flax / harakeke  
 

Phormium tenax +++  265  

Mahoe   
 

Melicytus ramiflorus ++  75  

  Mapou Myrsine australis ++  75  

  Karamu Coprosma robusta +++  265  

  Toetoe Austroderia fulvida ++  215  

Planting Area C  Wetland buffer 

Common name Latin name Abundance Plant 
numbers 

 (Total 1200) 

Planting notes 

Giant umbrella sedge  Cyperus ustulatus 
 

++  180  

Rautahi Carex lessoniana 
 

+++  300  

Purei / pukio Carex virgata 
 

+++  300  

Carex dissita Carex dissita 
 

++ 120  

Marsh club rush Bolboschoenus 
fluviatilis 

++  180 permanently wet 
areas/seepages 

Wiiwii Juncus edgariae ++  120  

Planting Area D   Standing water 

Common name Latin name Abundance Plant 
numbers 
 (Total 300) 

Planting notes 

Kutakuta Eleocharis 
sphacelata 

+++ 
++ 

135 Deep water (50cm+) 
and  
Medium depth (30-
50cm) 

Jointed baumea Machaerina 
articulata 

++ 45 Medium depth (30-
50cm) 

Lake club rush Schoenoplectus 
validus 

+ 30 Medium depth (30-
50cm) 

 Machaerina juncea ++ 45 Shallow water (0-30cm) 

Makura Carex secta ++ 45 Shallow water (0-30cm) 
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Figure 17: Management Unit 2: planting areas  
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Management Unit 3: planting list 
 

Planting Area A Colonising species - use for establishing riparian buffers once weed 
control completed  
 

Common name Latin name Abundance Plant numbers 
 (Total 11,360) 

Planting notes 

Cabbage Tree   
 

Cordyline australis ++  
 

900  

Karo   
   

 

Pittosporum 
crassifolium 
 

+  100  

Koromiko   
 

Hebe stricta var. 
stricta 

++  900  

Flax / harakeke  
 

Phormium tenax ++  900 Not on stream 
edge 

Mahoe   
 

Melicytus ramiflorus +++  1100  

 Mapou Myrsine australis ++  900  

Manuka Leptospermum 
scoparium var. 
scoparium 

+++  1800  

Kanuka Kunzea ericoides var. 
ericoides 

++  250  

Karamu Coprosma robusta +++  1360  

Toetoe Austroderia fulvida ++  900  

Rautahi Carex lessoniana 
 

++  900 Stream edges 

Purei / pukio Carex virgata 
 

+++  1360 Stream edges 

Planting Area B        Low stature to allow golf play across vegetation  
 
Common name Latin name Abundance Plant numbers 

 (Total 2280) 
Planting notes 

Purei / pukio Carex virgata 
 

+++ 970  

Flax / harekeke Phormium tenax ++ 
 

340  

Toetoe Austroderia fulvida +++ 970  

Planting Area C  Wetland 
 

Common name Latin name Abundance Plant numbers 
 (Total 500) 

Planting notes 

Giant umbrella 
sedge  

Cyperus ustulatus 
 

++  75  

Toetoe Austroderia fulvida 
 

++ 60 Not permanently 
wet 

Rautahi Carex lessoniana 
 

+++ 150  

Purei / pukio Carex virgata 
 

+++ 125  
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Marsh club rush Bolboschoenus 
fluviatilis 

++ 60 permanently wet 
areas 

Cabbage Tree   
 

Cordyline australis +  25  
 

Planting Area D       Low stature vegetation to allow golfers to tee off across streams,  
                                    Tees 14 & 17.     
Common name Latin name Abundance Plant numbers 

 (Total 870) 
Planting notes 

Tee off Zone  - top 
of slope directly in 
front of tee (approx 
15m length along 
top of slope) 

    

Purei / pukio Carex virgata +++  70  

Carex flagellifera Carex flagellifera ++  30  

Dianella nigra Dianella nigra ++ 30  

Gahnia lacera Gahnia lacera ++ 30  

Edge of Tee off 
Zone – along top of 
slope either side of 
Tee off zone – 
approximately 5m 
length 

    

Purei / pukio Carex virgata +++  70  

Flax / harekeke Phormium tenax 
 

++ 30  

Toetoe Austroderia fulvida ++ 30  

Slope below Tee off 
zone – area below 
tee off to stream 
edge 

    

Koromiko   
 

Hebe stricta var. 
stricta 

++ 75  

Mahoe   
 

Melicytus ramiflorus ++ 75  

Mapou Myrsine australis ++ 75  

Karamu Coprosma robusta +++  145  

Manuka Leptospermum 
scoparium var. 
scoparium 

+  10  

Rautahi Carex lessoniana 
 

++ 55 Stream edges 

Purei / pukio Carex virgata 
 

+++  145 Stream edges 
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Figure 18: Management Unit 3: planting areas  
 



48 

 

Management Unit 4: planting list 
 

Planting Area A     Wetland buffer-  Low stature planting to maintain sightlines 
Common name Latin name Abundance Plant number 

 (Total 2600) 
Planting notes 

Flax / harekeke Phormium tenax +  30  

Toetoe Austroderia fulvida ++  260  

Purei Carex virgata +++ 850  

Rautahi Carex lessoniana ++  400  

 Carex dissita ++  400  

Wiiwii Juncus edgariae ++  300  

Giant umbrella 
sedge 

Cyperus ustulatus ++  400  
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Figure 19: Management Unit 4: planting areas  
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Management Unit 5: planting list 
 

Planting Area A             Riparian planting 

Common name Latin name Abundance Plant 
number  
(total 1300) 

Planting notes 

Cabbage Tree   
 

Cordyline australis ++ 
 

100  

Karo   
   

 

Pittosporum 

crassifolium 

+  15 Plant on slope 

Koromiko   
 

Hebe stricta var. stricta ++  75 Plant on slope 

Flax / harakeke  
 

Phormium tenax +++  160 Plant on slope 

Mahoe   
 

Melicytus ramiflorus ++  100 Plant on slope 

Mapou Myrsine australis ++  75 Plant on slope 

Manuka Leptospermum 

scoparium var. 

scoparium 

++  100 Plant on slope 

Karamu Coprosma robusta +++  160 Plant on slope 

Toetoe Austroderia fulvida ++  75 Plant on slope 

Giant umbrella 
sedge  

Cyperus ustulatus 

 

++  65 Wet ground and dam edge 

Rautahi Carex lessoniana 

 

+++  110 Wet ground and dam edge 

Purei / pukio Carex virgata 

 

+++ 110 Wet ground and dam edge 

Kutakuta Eleocharis sphacelata ++  20 Deep water (50cm+) and  

Medium depth (30-50cm) 

Jointed baumea Machaerina articulata ++  40 Medium depth (30-50cm) 

Lake club rush Schoenoplectus validus +  10 Medium depth (30-50cm) 

Makura Carex secta ++  45 Edges/Shallow water (0-

30cm) 

Marsh club rush Bolboschoenus 

fluviatilis 

++  30 Edges/ Shallow water (0-

30cm) 
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Figure 20: Management Unit 5: planting areas  
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Management Unit 6: planting list 
 

Planting Area A      Low stature planting to allow tee off across stream, Tee 2 
Common name Latin name Abundance Plant number 

 (Total 1000) 
Planting notes 

Flax / harekeke Phormium tenax +  30 Not directly in front 
of Tee off areas 

Toetoe Austroderia fulvida ++  100 Not permanently 
wet 

small-leaved 
pohuehue 

Muehlenbeckia 

complexa 

++  50 Slope/dry areas 

Purei Carex virgata +++  250  

Wiiwii Juncus edgariae ++  100  

Giant umbrella 
sedge 

Cyperus ustulatus ++  100  

Machaerina juncea Machaerina juncea ++  100  

Oioi Apodasmia similis +++  270  

Planting Area B       Coastal riparian 
Common name Latin name Abundance Plant numbers  

(Total 1000) 
Planting notes 

Taupata Coprosma repens ++  80 banks 

Coastal karamu Coprosma 
macrocarpa subsp. 
minor 

+++   150 banks 

Coastal Kowhai Sophora chathamica + 20 banks 

Flax Phormium tenax ++  80 banks 

Saltmarsh 
ribbonwood 

Plagianthus 
divaricatus 

+  20 Banks 

manuka Leptospermum 
scoparium 

++  80 banks 

Karo Pittosporum 

crassifolium 

+  20 banks 

small-leaved 
pohuehue 

Muehlenbeckia 

complexa 

++  80 banks 

Oioi Apodasmia similis +++  250 Wet edges 

Giant umbrella 
sedge 

Cyperus ustlatus ++ 100 Wet edges 

Sea rush Juncus kraussii var. 
australiensis 

+  20 Wet edges 

Machaerina juncea Machaerina juncea ++  100 Wet edges 
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Figure 21: Management Unit 6: planting areas  
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Management Unit 7A & 7B: planting list 
 

Planting Area A    Riparian buffer  
Common name Latin name Abundance Plant numbers Planting notes 

   MU7A 
(total 6000) 

MU7B  
(total 500) 

 

Cabbage Tree   
 

Cordyline australis ++  
 

300 75 Buffer planting 

Karo   
   

 

Pittosporum 
crassifolium 

+  60 15 Buffer planting 

Koromiko   
 

Hebe stricta var. stricta ++  300 75 Buffer planting 

Flax / 
harakeke 

 

 

Phormium tenax ++  450 100 Buffer planting 

Mahoe   
 

Melicytus ramiflorus +++  300 70 Buffer planting 

Mapou Myrsine australis ++  240 60 Buffer planting/ 
Plant in shade under 
pines MU7A 

Manuka Leptospermum 
scoparium var. 
scoparium 

++  300 150 Buffer planting 

Karamu Coprosma robusta +++  500 135 Buffer planting/ 
Plant in shade under 
pines MU7A 

Coastal karamu Coprosma macrocarpa 
subsp. minor 

++  300 75 Buffer planting 

Five finger Pseudopanax arboreus ++  150 75 Buffer planting 

Kawakawa Macropiper excelsum 
subsp. excelsum 

++  250  Plant in shade under 
pines MU7A 

Hangehange Geniostoma 
ligustrifolium var. 
ligustrifolium 

++ 250  Plant in shade under 
pines MU7A 

Giant umbrella 
sedge  

Cyperus ustulatus 
 

++ 300 75 Wetland and stream 
edges MU7A 

Toetoe Austroderia fulvida 
 

++ 300 75 Not permanently wet 

Rautahi Carex lessoniana 
 

+++  750 185 -Wetland and stream 

edges 

-Plant on flood plain 

under pines MU8A 

Purei / pukio Carex virgata +++ 750 185 -Wetland and stream 

edges 

-Plant on flood plain 

under pines MU8A 

Carex dissita Carex dissita 
 

++  150 75 Wetland and stream 
edges 

Marsh club rush Bolboschoenus 
fluviatilis 

++  150 75 Permanently wet 
areas 
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Figure 22: Management Unit 7A: planting areas 
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Figure 23: Management Unit 7B: planting areas 
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Management Unit 8: planting list 
 

Planting  

Area A  

Wetland buffer 

Common name Latin name Abundance Plant 

numbers 

 (Total 

300) 

Planting notes 

Karo   
   

 

Pittosporum crassifolium 

 

+  10  

Koromiko   
 

Hebe stricta var. stricta ++  40  

Flax / 
harakeke 

 

 

Phormium tenax +++  

 

75  

Mahoe   
 

Melicytus ramiflorus ++  25  

 Mapou Myrsine australis ++  25  

 Manuka Leptospermum 

scoparium var. 

scoparium 

+  10  

Karamu Coprosma robusta +++  75  

Coastal karamu Coprosma macrocarpa 

subsp. minor 

++  40  

Planting Area B   Wetland buffer- low stature to maintain sightlines for play across wetland  

Common name Latin name Abundance Plant 

numbers 

 (Total 

1250) 

Planting notes 

Rautahi Carex lessoniana +++  375  

Purei Carex virgata +++  375  

Giant umbrella 

sedge 

Cyperus ustulatus ++  250 Wetland edges 
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Toetoe Austroderia fulvida ++  250  

Flax Phormium tenax ++  250 Plant only on lower half of 

slope to maintain 

sightlines 

Planting Area C  Swampy ground/ standing water,  low stature planting to maintain sightlines for 

                                                                                             play across wetland  

Common name Latin name Abundance Plant 

numbers 

 (Total 

400) 

Planting notes 

Marsh club 

rush 

Bolboschoenus 

fluviatilis 

++ 80 permanently 

wet/shallow water 

Sharp spike 

sedge 

Eleocharis acuta + 40  

Jointed 

baumea 

Machaerina articulata + 40  

Wiiwii Juncus edgariae ++ 80  

Giant umbrella 

sedge 

Cyperus ustlatus ++ 80  

Makura Carex secta ++ 80  
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Figure 24: Management Unit 8A: planting areas  
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Figure 25: Management Unit 8B: planting areas  
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Management Unit 9: planting list 
 

Planting Area A      Lily pond buffer- low stature planting to maintain sightlines for Tee 8 

Common name Latin name Abundance Plant numbers  
(total 375) 

Planting notes 

Giant umbrella sedge Cyperus ustlatus ++  85  

Purei Carex virgata +++ 100  

 Carex dissita ++  75  

Makura Carex secta +  25  

Toetoe Austroderia 

fulvida 

+  20  

Wiiwii Juncus edgariae ++  75  

 

Planting Areas 

B  & C  

Riparian buffer and wetland infill planting after weed control completed 

Common name Latin name Abundance Plant 
numbers 

Planting notes 

   Area B 
(total100) 

Area C  
(total350) 

 

Karamu Coprosma 

robusta 

+++ 10 70  

mapou Myrsine australis ++ 10 20  

manuka Leptospermum 

scoparium 

+ 10 10  

Mahoe Melicytus 

ramiflorus 

+ 0 10  

Cabbage tree Cordyline 

australis 

++ 10 35  

Koromiko Hebe stricta ++ 0 20  

Flax Phormium tenax ++ 0 35  

Giant umbrella 

sedge 

Cyperus ustlatus ++ 30 70 Wet areas and stream 

edges 

Purei Carex virgata +++ 30 70 Wet areas and stream 

edges 
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Figure 26: Management Unit 9: planting areas  
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Management Unit 10: planting list  
 

Area A                                              Wetland Buffer Plantings below Hole 8 Tee. Low stature 
planting to allow golf play and sightlines 
Common name Latin name Abundance Plant numbers 

(total 835) 
Planting notes 

Oioi Apodasmia similis +++ 200 All areas 

Giant umbrella 
sedge 

Cyperus ustlatus ++ 80 Wetland edges 

Machaerina 
juncea 

Machaerina juncea +   45 Wetland edges 

Marsh club rush Bolboschoenus 
fluviatilis 

+++  200 Wetland edges / 
standing water 

Saltmarsh ribbon 
wood 

Plagianthus 
divaricatus 

+  10 Banks/slopes 

small-leaved 
pohuehue 

Muehlenbeckia 

complexa 

++ 65 Banks/slopes  

Purei Carex Virgata +++  170 Banks/slopes 

Toetoe Austroderia fulvida ++ 65 Banks/slopes 

Area B                                        Coastal riparian buffer 
Common name Latin name Abundance Plant numbers 

(total 800) 
Planting Notes 

Taupata Coprosma repens ++  80 banks 

Coastal karamu Coprosma 
macrocarpa subsp. 
minor 

+++  150 banks 

Flax Phormium tenax ++  60 banks 

Saltmarsh 
ribbonwood 

Plagianthus 
divaricatus 

+  15 Banks 

manuka Leptospermum 
scoparium 

++  40 banks 

Karo Pittosporum 

crassifolium 

+  10 banks 

small-leaved 
pohuehue 

Muehlenbeckia 

complexa 

++  55 banks 

Oioi Apodasmia similis +++  200 Wet edges 

Giant umbrella 
sedge 

Cyperus ustlatus ++ 80 Wet edges 

Sea rush Juncus kraussii var. 
australiensis 

++  40 Wet edges 

Machaerina 
juncea 

Machaerina juncea ++  70 Wet edges 

 
 
NB. No planting has been planned for under the large pine trees in MU10, as the pine needles 
in this area will restrict plant growth and inhibit natural regeneration.  In the future if 
management of the golf course includes removal of the pine trees then planting of this area can 
be relooked at. The planted buffer outlined in this plan for the estuary edge in MU10 should 
continue in front of the pine trees along the estuary buffer.  
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 Figure 27: Management Unit 10: planting areas  
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6.5  Restoration Timeline and Costs  
 

 

6.5.1 Restoration Timeline  
 
The following restoration timeline has been developed following the recommendations for 
wetland habitat prioritisation in this restoration plan, yet a flexible approach will need to be taken 
and adjustments made as the work plan is reviewed regularly. The progress of the restoration 
programme is dependent on a number of factors, such as the amount of funding available, the 
continuity of funding, the progression of weed control and successful project management.  
 
Because of the extensive weed infestation of some areas results in planting is only scheduled 
towards the end of this work programme.  Ongoing maintenance of plantings will be required 
beyond the 5 year work programme.  Some planting may still be required after 5 years 
depending on speed of weed control, planting and maintenance costs and will need to be 
reviewed in years 3 and 4 to determine whether the work programme should be extended to a 
10 year programme. 
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Table 5:  Restoration timeline (5 year work programme – weed control and planting).  
 

Management 
Unit 

Year 1 
(2013/14) 

   Year 2 
(2014/15) 

   Year 3 
(2015/16) 

   

 Winter Spring Summer Autumn Winter Spring Summer Autumn Winter Spring Summer Autumn 

MU1 Initial Initial  Follow-up  Follow-up  Follow-up  Follow-up  Follow-up 

MU2  Initial Initial Site prep 
for 
planting  

Plant 
Areas A 
& B 

Follow-up 
  
PM 

Plant 
Areas C 
& D 

Follow-up 
  
PM 

 Follow-up 
  
PM 

 Follow-up  
 
PM 

MU3   Initial Initial  Follow-up  Follow-up  Follow-up  Follow-up 

MU4       Initial Site prep 
for 
planting 

plant PM  PM 

MU5       Initial Follow-up 
 
site prep 
for 
planting 
Area 

plant PM  PM 

MU6          initial  Follow-up 

MU7A       Initial Follow-up  Follow-up  Follow-up 

MU7B          Initial Follow-up  

MU8A          Initial  Follow-up 

MU8B      Initial Site prep 
for 
planting 

Plant 
Areas B 
& C  

 PM  PM 

MU9          Initial  Follow-up 

MU10            Initial 

Estuary 
north             
(see 
Rangihoua 
wetland 
restoration 
plan work 
programm
e for 
details and 
implement
ation) 

            

 
Initial – first weed control treatments   
 
Follow-up – on-going weed control treatments  
 
Planting maintenance (PM) -  weed control around plantings   
 
Planting – restoration plantings 
 
Seedbank (SB) 
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Table 5:  Restoration timeline continued....  
 

Management 
Unit 

Year 4 
(2016/17) 

   Year 5 
(2017/18) 

   

 Winter Spring Summer Autumn Winter Spring Summer Autumn 

MU1 Plant PM  SB 
PM 

 PM SB PM 

MU2  Follow-up  
PM 

 Follow-up  
PM 

 PM SB PM 

MU3 Plant PM  PM 
SB 

 PM SB PM 

MU4  PM  PM 
 

 PM SB PM 

MU5  PM  PM  PM  PM 

MU6  Follow-up  Follow-up Plant PM  PM 

MU7A Plant PM  PM  PM SB PM 

MU7B Follow-up  Follow-up Plant 
Autumn 

 PM  PM 

MU8A Plant 
Areas A 

PM SB PM  PM SB PM 

MU8B  PM  PM  PM  PM 

MU9 Plant 
Areas A, B 
& C 

PM  PM  PM SB PM 

MU10  Follow-up Site prep 
for 
Planting 
Area A 

Plant  
Area A 
(late 
autumn) 
 
Site prep 
for Area B 

Plant  
Area B 

PM  PM 

 
Initial – first weed control treatments   
 
Follow-up – on-going weed control treatments  
 
Planting maintenance (PM) -  weed control around plantings   
 
Planting – restoration plantings 
 
Seedbank (SB) 
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6.5.2 Restoration costs 
 

The following project costs are indicative only. Further discussions and site visits will be 

required to agree a specific programme of work and the required methodologies with 

approved contractors. Comprehensive quotes from contractors will be required before work 

is undertaken. 

 
6.5.2.1 Weed control costs 

 
The following costs are indicative only and are based on assumptions made regarding 

delivery of the proposed schedule of works. Costs increase in year two and three as weed 

control is undertaken in more management units and there are more frequent visits in 

existing units. Then costs start to steadily decrease as density of weeds reduces over time. 

Depending on funds available weed control may have to progress more slowly, with work 

started in fewer management units. It is important to follow-up work in management units in 

following years to prevent regrowth of weeds and control weeds with a long lasting seed 

bank. Initial control at multiple sites is not recommended if continued funding is not 

guaranteed. The weed control requirements of this plan would need to be given to a qualified 

weed control contractor for more accurate quotes. 

 
Table 6: Indicative weed control costs for 5 year period (includes initial, follow-up and 
seedbank treatments) 
 

Management 
Unit 

Year 1 
(2013/2014) 

Year 2 
(2014/2015) 

Year 3 
(2015/2016) 

Year 4 
(2016/2017) 

Year 5 
(2017/2018) 

MU1 $19,500 $10,000 $8000 $4000 $4000 
 

MU2 $13,000 $9,000 $7000 $7000 $4000 

MU3 $20,000 $13,000 $8000 $4000 $4000 
 

MU4 0 $1600 0 $800 0 

MU5 0 $1000 0 0 0 
 

MU6 0 0 $10,000 $8,000 $2000 

MU7A 0 $8000 $5000 0 $2000 
 

MU7B 0 0 $2000 $2000 0 

MU8A 0 0 $5000 $2000 $1000 
 

MU8B 0 $2000 0 0 0 

MU9 0 0 $6000 $1000 $1000 
 

MU10 0 0 $4000 $4000 0 

Total cost 52,500 44,600 55,000 32,800 18,000 
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6.5.2.2 Planting costs 
 

Planting costs are indicative and have been estimated based on contractors carrying out site 

preparation, supplying plants, undertaking planting and supply of maintenance. The planting 

requirements of this plan would need to be given to a qualified planting contractor for a more 

accurate quote. The planting requirements of management units with very high weed 

infestations (MU1 & 3) are difficult to calculate until weeds have been cleared and the extent 

of infill planting required revealed. Plant numbers for these areas may need to be 

recalculated once weeds are cleared. It is important that weeds are managed before planting 

takes place. If planting is done before weeds are adequately under control further costs may 

be incurred and the end objectives of this restoration plan will take longer to achieve. Due to 

the extent of the weed infestation of some management units this plan may need to be 

revised and implemented as a 10 year restoration plan with planting being delayed in some 

management units to allow for extended weed control. 

 

Planting maintenance is necessary to ensure the survival of plantings and it is recommended 

2-3 planting maintenance visits are carried out per year for at least 2 years after planting. 
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Table 7: Indicative costs for planting programme at Waiheke Golf Course Wetlands 
 

Management 
Unit 

Planting 
site 

Number of 
plants 

Planting 
Year 

Planting cost 
 (including site 
preparation, plant 
supply & planting 
by contractors) 

Planting 
maintenance cost 
per year 
(based on 2 visits 
per year)  

MU1 A 9400 Year 4 $42,000 $13,000 
 

MU2 A 680 Year 2 $3060 $1000 
 

MU2 B 1065 Year 2 $4800 $1500 
 

MU2 C 1200 Year 2 $5400 $1680 
 

MU2 D 300 Year 2 $1350 $450 
 

MU3 A 11,360 Year 4 $51,120 $15,904 
 

MU3 B 2283 Year 4 $10,300 $3200 
 

MU3 C 500 Year 4 $2250 $700 
 

MU3 D 870 Year 4 $3900 $1200 
 

MU4 A 2600 Year 3 $11,700 $3600 
 

MU5 A 1300 Year 3 $5850 $1800 
 

MU6 A 1000 Year 5 $4500 $1400 
 

MU6 B 1000 Year 5 $4500 $1400 
 

MU7(A) A 6000 Year 4 $27,000 $8400 
 

MU7(B) B 1500 Year 4 $6750 $2000 
 

MU8(A) A 300 Year 4 $1350 $450 
 

MU8(B) B 1250 Year 3 $5625 $1700 
 

MU8(B) C 400 Year 3 $1800 $500 
 

MU9 A 375 Year 4 $1700 $500 
 

MU9 B 100 Year 4 $450 $150 
 

MU9 C 350 Year 4 $1575 $500 
 

MU10 A 835 Year 5 $3800 $1200 
 

MU10 B 800 Year 5 $3600 $1200 
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6.5.2.3 Pest Animal Control costs 

Pest animal control costs will be dependent on whether the Rangihoua wetland pest animal 

control programme is extended to include all three tributaries on the golf course (see Fig15). 

 

Costs would include setup and ongoing costs for traps, bait stations, bait, stoat lure. This 

section of the pest control programme would need to be maintained by a contractor. 

 

Pest animal control programme costs $4000- per year (contractor, setup and equipment 

costs). This figure is indicative and the pest animal control requirements of this plan would 

need to be given to a qualified pest control contractor for more accurate quotes. 

 

6.5.2.4 Baseline monitoring costs 

Baseline monitoring for pest animal (rodents and mustelids) have already been done in the 

Rangihoua Wetland Restoration Plan and these results can be used for the golf course 

areas negating the need for a separate baseline survey for the golf course.  It is 

recommended that pest animal monitoring is carried out annually to allow for adjustments to 

baiting and trapping programmes. 

 
Pest animal baseline monitoring costs $0.00 

Annual pest animal monitoring costs $1,200 

Baseline monitoring for native freshwater fish and macro-invertebrates was undertaken for 

the Rangihoua Wetland Restoration Plan in May/June 2013 and included the three 

tributaries and wetlands of the golf course.  These baseline results can be used for the 

Waiheke Golf Course Restoration Plan and will incur no further costs to this plan. 

 

Costs will be incurred in year 5 of the golf course work programme when the native 

freshwater fish and macro-invertebrates survey is redone to assess outcomes of the 

restoration plan. 

 

Native freshwater fish and macro-invertebrates baseline monitoring costs $0.00 

 

Year 5 native freshwater fish and macro-invertebrates monitoring estimate costs 

$9000  
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6.5.2.5 Overall programme costs  

This table summarises overall restoration costs based on the full scope of recommended 

works identified in this restoration plan. Costs are indicative. 

 
Table 8: Summary of Waiheke Golf Course Wetland restoration programme costs for 5   
               year period 
 

Restoration 
Task 

Year 1 
(2013/2014) 

Year 2 
(2014/2015) 

Year 3 
(2015/2016) 

Year 4 
(2016/2017) 

Year 5 
(2017/2018) 

Baseline 
animal pest 
control survey 
and annual 
monitoring 

$0 $1200 $1200 $1200 $1200 

Pest Animal 
control 
programme 

$4000 $4000 $4000 $4000 $4000 

Baseline 
native fauna 
surveys 

$0 $0 $0 $0 $9000 

Weed control 52,500 44,600 55,000 32,800 18,000 
 

Planting prep 
 

$2350 $1500 $500 0 0 

Planting costs 
 (plants and 
planting 
contractor 
costs) 

 $14,610 $25,000 $150,000  $16,400 

Planting 
maintenance 
costs 

$0 $4630 $11,730 $54,000 $58,800 

Total 
Indicative 
Cost by Year 

$58,850 $70,540 $97,430 242,000 107,400 

 
 
 

6.6 Management and restoration of wetlands and streams within 
leased golf course areas 
 

As per the lease agreement with Auckland Council, the Waiheke Golf Course is responsible 

for the care and management of wetland areas on golf course leased land. Below are 

recommendations for managing and restoration of these wetland areas. 

 All invasive weed species (as outlined in the Auckland Council Regional Pest 

Management Strategy) should be controlled along all water ways to reduce the 

spread of weeds to surrounding wetland areas. A Lowest Toxicity Policy should be 
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used which aims to minimise risk to users and the environment, by using herbicide 

with the lowest toxicity that is effective for the weed species being targeted. Extra 

caution is required with use of agrichemicals in wetlands and near waterways and 

only appropriate herbicides approved for use over the water must be used.  

 

 Wetlands, streams and channelized waterways crossing the golf course leased land 

should be protected by a vegetation buffer on both sides of the water course.  To 

allow for golf play and sight lines buffer vegetation along small water ways (less than 

1m wide) can be provide by leaving unmown grass strips along edges or by planting 

low growing native grasses and sedges (in a strip 1-3m wide). Streams and wetlands 

greater than 1m wide should have a native riparian buffer of at least 5m wide and 

where possible 10m wide on both sides.  Suitable native wetland and riparian 

species to use for wetland buffer plantings can be found in the planting section of this 

plan. 

 

 All impediments to native fish passage upstream should be removed and fish 

passages be provide for impassable dams and culverts. Provision and retro fitting of 

fish passages for the Dam on Tributary 2 is a requirement of the Waiheke Golf 

Courses Development Plan resource consent.  It is recommended that  retro fitting of 

fish passages should be completed at the same time as the weed control and 

planting of Tributary 2 (completion date 2017).  This will ensure a fully restored and 

functioning ecosystem is provided along tributary 2.  

 

 It is recommended that pest animal control (mustelids and rats) be extended using a 

grid pattern of traps and bait stations across the leased areas of the golf course. 

Extending the animal pest control to leased areas of the golf course will compliment 

animal pest control in Council managed areas and surrounding private land.  

Extending the area of land under pest control would greatly benefit the Rangihoua 

and Waiheke Golf course wetlands and the native fauna which inhabit these areas.  

 

 

 


