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1. INTRODUCTION 
 

Mercury NZ Ltd was granted resource consents in 2011 to construct the Turitea Wind 

Farm at the northern end of the Tararua Range (see Appendix 1 for the consent 

conditions).  Sixty turbine sites are consented: 33 in the Northern Turbine Zone and 

27 in the Southern Turbine Zone.  Construction of the Wind Farm and associated 

roading and transmission infrastructure will result in the removal of some indigenous 

vegetation, including horopito (Pseudowintera colorata) forest or scrub and secondary 

broadleaved forest and scrub.  

 

Condition 33 of Schedule 2 of the resource consents specifies that a Rehabilitation and 

Revegetation Plan is to be prepared for areas to be adversely affected by construction 

works and to mitigate the loss of indigenous vegetation: 

 
Condition 33. The Consent Holder shall engage a suitably qualified and experienced 

ecologist to prepare a Rehabilitation/Revegetation Plan (in consultation with 

Palmerston North City Council's Principal Planner, regarding those parts of the 

plan for Browns Flat) for those areas disturbed by the construction of roads, crane 

working platforms, and turbine platforms, where possible. For the avoidance of 

doubt, the Rehabilitation/Revegetation Plan will address the rehabilitation of the 

two sections of the Water Catchment Access road that will become redundant once 

the two new realignments have been put in place. The revegetation undertaken shall 

use a combination of indigenous planting and management of natural revegetation 

(specifically the control of wildling conifers and other invasive weeds). 

 

All areas to be affected by construction works need to be rehabilitated so that the 

vegetation pattern matches the areas immediately adjacent to them (Condition 37.1).   

 

To mitigate for the loss of indigenous vegetation, parts of Browns Flat are to be 

revegetated.  Resource Consent Condition 34 sets out the total mitigation area required 

to be revegetated within Browns Flat; which is at least 10 hectares if both the Northern 

and Southern Turbine Zones are constructed, or at least one hectare if the only the 

Northern Turbine Zone is constructed.  These revegetation areas include the provision 

of 0.5 hectares of rehabilitation as mitigation for vegetation clearance associated with 

the construction of the transmission line (Condition 35).   

 

The following definitions apply for the purposes of this plan: 

 

• Rehabilitation means the restoration of soils and vegetation in areas damaged by 

earthworks. 

• Revegetation means the planting or sowing of species.  This will be undertaken as 

part of rehabilitation (restoring the vegetation), but at Browns Flat revegetation will 

consist of planting indigenous species into rank pasture grassland. 

 

Condition 36 of Schedule 2 of the consents states that the Rehabilitation/Revegetation 

Plan shall include details of the following matters:  

 

• The aims of the rehabilitation and revegetation programme (addressed in Section 3 

of this report).  



 

 

 

Contract Report No. 1950s-xiv 2 © 2020 

• The areas to be treated, depending on which turbine zones are constructed, in 

consultation with the Palmerston North City Council (addressed in Sections 5 

and 7).  

• The types of techniques to be used and the places they will be used (addressed in 

Sections 5, 6, and 7).  

• A requirement for indigenous species selection and eco-sourcing, in consultation 

with local iwi, to ensure that the revegetation uses a combination of indigenous 

planting and management of natural revegetation (addressed in Section 6.4).  

• Details of the monitoring and maintenance techniques to be used, including weed 

control, pest control, infill planting and operational timing (addressed in Sections 

6, 8, 10, 10, and 0).  

• A plan of the existing wetlands within Brown's Flat (addressed in Section 6.1.2). 

 

Condition 11 of Schedule 1 of the consents also requires that each Site Environmental 

Management Plan (SEMP) includes: 

 
11.6  Design for the works covered by the SEMP, showing: 

h Revegetation and rehabilitation (identification of revegetation to be 

undertaken and revegetation methods and any maintenance) 

  

It should be noted that the Rehabilitation/Revegetation Plan does not prescribe specific 

revegetation and rehabilitation techniques to be used when decommissioning sediment 

or erosion control structures.  This detail will be addressed in and certified by Horizons 

Regional Council as part of each SEMP.  Nevertheless, where relevant, each SEMP will 

incorporate the key philosophies and principles as set out within the 

Rehabilitation/Revegetation Plan. 

 

 

2. SITE DESCRIPTION 
 

Turitea Wind Farm is to be located along a 14 kilometre section of ridge which is part 

of the northern Tararua Range, approximately 10 kilometres southeast of Palmerston 

North.  The site extends from Pahiatua-Aokautere Road in the north and then along 

South Range Road to the Love property in the south.  Nearly half of the 60 consented 

turbine sites are located in the Turitea Water Catchment Reserve, which covers more 

than 3,500 hectares (Figure 1).  The Turitea Water Catchment Reserve rises from 

around 160 metres above sea level at the upper reservoir to 500-600 metres above sea 

level on the main ridge, attaining 767 metres at the highest point, the summit of 

Arawaru in Hardings Park. 
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Within the Northern Turbine Zone, 14 of the consented turbine locations lie within the 

Turitea Water Catchment Reserve.  The rest of the turbine sites are located on privately-

owned farmland on the eastern and northern sides of the reserve, where the vegetation 

cover is mainly grazed pasture. 

 

Within the Southern Turbine Zone, 11 of the consented turbine locations lie within the 

Turitea Water Catchment Reserve, three within Browns Flat, and the remainder are on 

privately-owned farmland to the east of the Reserve. 

 

 

3. AIMS 
 

The aims of this Rehabilitation and Revegetation Plan are to: 

 

• Rehabilitate areas disturbed as a result of construction activities, but which are not 

required for operation of the Wind Farm.  Rehabilitation of these areas will match 

adjacent vegetation types.  

• Rehabilitate any sections of the Turitea Water Catchment Access Road that will 

become redundant with the new alignment1.  Rehabilitation of these areas will 

match the adjacent vegetation types. 

• Revegetate Browns Flat with a focus of increasing indigenous vegetation 

dominance along riparian margins, starting at the lowest elevation section of the 

Turitea Stream and working upstream. 

• Where appropriate, align the indigenous revegetation of Browns Flat with the aims 

set out in a report recently commissioned for Palmerston North City Council: 

“Native forest restoration and carbon; Browns Flat scoping study” (Groundtruth 

2018). 

• Identify and map areas of wetland within Browns Flat, to ensure that indigenous 

revegetation is complementary to existing wetlands. 

 

 

4. PREVIOUS REVEGETATION TRIALS 
 

4.1 Overview 
 

This section provides an overview of the findings of previous revegetation trials 

(Wildland Consultants 2019), which included: 

• Hydroseeding. 

• Direct transfer. 

• Planting. 

 

These topics are addressed in the following sections. 

 

 

1  Predominantly part of the Southern Turbine Zone. 
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4.2 Hydroseeding 
 

Hydroseeding combines plant seeds with a water and a hydroseeding mulch to form a 

slurry that is sprayed onto the ground to rapidly establish vegetation cover and control 

erosion.  Operational trials along South Range Road showed that this method can 

produce excellent ecological results, especially in areas with a ready source of 

indigenous seed rain.  The hydroseeding trial at Turitea produced a representative 

indigenous canopy within 12 years, which is roughly similar in composition to the 

surrounding natural canopy, although with a somewhat lower stature.  This indicates 

that hydroseeding is a viable and rapid method for use at Turitea in areas recently 

cleared of vegetation, including where it is necessary to establish indigenous vegetation 

cover.  It is a particularly good method to use in areas which are likely to be disturbed 

again in the future, for example as part of drain clearing, where more intensive 

revegetation methods, such as planting, would not provide good cost-benefit outcomes.  

 

Hydroseeding has better ecological outcomes when the topsoil is retained or reapplied, 

and consequently this method should be used with caution in rocky or exposed 

locations.  The use of exotic species should be limited to the grass browntop (Agrostis 

capillaris), which is a non-matting species that indigenous plants can self-establish 

within.  This is particularly important in the Turitea Water Catchment Reserve and on 

land managed by the Department of Conservation.  In these areas, it would be 

appropriate to mix indigenous, eco-sourced seeds into the hydroseed mix. It may be 

useful to subsequently plant locally-sourced indigenous species, if hydroseeding does 

not naturally result in an indigenous canopy. 

 

4.3 Direct transfer 
 

Direct transfer is the salvage and direct transfer of indigenous vegetation and the 

associated soil and soil microbes from one location to another.  This approach has been 

used successfully in operational trials along South Range Road. Survival rates of 

transferred vegetation were good, despite an initial period of dieback, with reasonable 

colonisation by additional indigenous species.  Direct transfer is a viable revegetation 

option where soil and plants can be uplifted from one location and immediately 

deposited in the desired rehabilitation location (stockpiling of vegetation is likely to 

result in less favourable outcomes).  Under these circumstances, direct transfer can 

quickly and successfully establish representative, indigenous vegetation communities.  

 

Vegetation should be salvaged using an excavator, during the vegetation clearance stage 

of construction.  Plants and associated soil should be directly transferred to their desired 

location as soon as possible, with small trees reworked to ensure that they are standing 

more-or-less upright and any extra soil available used to cover the root system as much 

as possible.  To ensure the best possible survival rate of plants, direct transfer should be 

undertaken by experienced operators in autumn (when rainfall can help plants to 

establish) and under relatively light wind to no wind conditions.  Vegetation 

communities should be transferred into locations with similar environmental conditions 

and where the natural plant community is appropriate for the species being transferred.  

Areas of directly-transferred vegetation can be enhanced by planting of locally-sourced 

indigenous species around the edges, in soils with the appropriate mycorrhizal 

associations.  This provides some degree of ‘insurance’ should severe dieback occur.  
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This is an expensive, time-consuming revegetation method, and may not be feasible in 

every location.  Best cost-benefit outcomes are generally only achieved while an 

excavator and associated machinery is operating within the area. 

 

4.4 Planting 
 

Seven indigenous planting trials were established in September 2006 at a range of 

locations which were thought to be similar to expected revegetation sites within the 

Wind Farm.  The planting plots varied in character from sheltered to exposed, lowland 

to ridge, and were spread across the length of the Wind Farm.  Nineteen plant species 

were eco-sourced as either planter-bag (PB3) or root-trainer grown (RT5) plants.  Plant 

species best suited to the character of each plot were planted in rows of ten plants in 

alphabetical order of plant scientific name.  A limited amount of plant releasing was 

carried out in 2007, but the plots received no other management for 12 years (Wildland 

Consultants 2019). 

 

Species which had higher survival rates included Olearia virgata, Coprosma dumosa, 

wharariki (Phormium cookianum), and kāpuka (broadleaf; Griselinia littoralis).  These 

species should comprise the bulk of the restoration plantings, whilst ensuring that each 

species is matched to appropriate environments.  Toetoe (Austroderia fulvida) should 

also be used.  Additional supplementary species should be used for infill planting once 

sufficient shelter has been provided, which is likely to be within three to four years, but 

should be assessed two years after planting. Infill planting should include later 

successional species, matched to the particular habitat, such as horopito in areas to be 

restored back to horopito scrub, or kōtukutuku (Fuchsia excorticata) and narrow-leaved 

māhoe (Melicytus lanceolatus) in areas to be restored to secondary broadleaved forest.  

 

PB3-sized plants were much more successful than those sourced as root-trainer stock, 

even for the same species.  Thus, plants should be sourced as PB3 or larger to improve 

the likelihood of successful establishment. 

 

 

5. VEGETATION AND HABITAT TYPES 
 

5.1 Overview 

 

This section addresses part of Condition 36.3 (see Appendix 1). 

 

Various vegetation and habitat types (Figure 2, Table 1) will be cleared to develop the 

Wind farm.  The types dominated by indigenous species have been identified as 

requiring rehabilitation or revegetation as a result of vegetation removal during the 

construction phase.  Additionally, part of Browns Flat will be revegetated to mitigate 

for the loss of indigenous vegetation.  
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Table 1: Vegetation losses estimated for the entire construction footprint at the Turitea 
Wind Farm. 

 
Rank Vegetation Loss Hectares 

1 Mosaic of rimu/tawa forest, tawa forest and secondary forest 0.004 

2 (Sparse remnant emergent podocarps)/mixed secondary forest 0.125 

3 Toetoe and Chionochloa conspicua tussockland 6.253 

4 Horopito forest and scrub 4.151 

5 Horopito/rank grasses shrubland 0.195 

6 Secondary broadleaved forest 0.648 

7 Himalayan honeysuckle-indigenous scrub 7.711 

8 Indigenous shrubs/rank grasses shrubland 0.049 

9 Plantation forest 13.22 

10 Felled pine 0.505 

11 Rank pasture 4.077 

12 Pasture grassland 41.55 

13 Mānuka and/or kānuka 7.63 

14 Secondary indigenous shrubs and gorse/rank grasses shrubland 0.424 

15 Road 7.63 

 Total  94.172 

 

Note that Table 1 is indicative only and final clearance areas are likely to differ. 

 

5.2 Browns Flat 
 

5.2.1 Overview 
 

Browns Flat will be revegetated to mitigate for the loss of indigenous vegetation 

resulting from wind farm construction.  

 

Browns Flat is an elevated, poorly-drained plateau located high above the plains and 

river terraces.  It was acquired in 1966 by the Palmerston North City Council for 

inclusion within the Turitea Water Catchment Reserve (Hudson Associates 2015). 

Podocarp/northern rata (Metrosideros robusta) forests once covered this area. 

However, these forests were felled and the area developed for grazing at the end of the 

19th century (Todd and Blakely 2000).  Clearance resulted in heavy siltation which 

raised the old stream bed by approximately 700 millimetres, creating extensive boggy 

areas (Todd and Blakely 2000).   

 

Browns Flat was retired from grazing prior to 2000 and rank grasses now cover much 

of the area.  Indigenous vegetation in Browns Flat was described as being confined to 

small remnants of second-growth forest near the south-eastern boundary, with scattered 

springs and creek margins with kotukutuku, mānuka (Leptospermum scoparium), 

Olearia virgata, and kiokio (Parablechnum novae-zelandiae). Some areas of sphagnum 

moss around the creek heads near the northwestern boundary were also recorded (Todd 

and Blakely 2000). 

 

Previous plantings carried out by Palmerston North City Council and limited natural 

regeneration has resulted in some areas becoming dominated by indigenous vegetation, 

particularly along riparian margins or in wetland habitats (Figure 3).  Of the 202 

hectares at Browns Flat, indigenous forest or scrub comprises 62 hectares, 44 hectares 

of which is the result of previous planting activities (Groundtruth 2018a).  
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Shelterbelts, comprised primarily of rows of Pinus radiata running in a northeast-

southwest direction, were planted within lower Browns Flat in 2001.  Some indigenous 

seedlings are establishing beneath these canopies.  Indigenous plant species are also 

establishing in areas dominated by bracken fern (Pteridium esculentum). 

 

The widespread establishment of indigenous species within Browns Flat is currently 

limited by a dense rank grass sward, browsing by hares, rabbits and deer, and issues 

associated with exposure to frost and wind.  

 

Palmerston North City Council (PNCC) planted 6,000 indigenous seedlings in 2000/01 

and an additional 6,000 seedlings in 2001/02, primarily within riparian areas and basins 

(Groundtruth 2018a).  The bulk of these plantings comprised species such as toetoe, 

kotukutuku, harakeke (Phormium tenax), karamū (Coprosma robusta), and makomako 

(Aristotelia serrata). The full planting schedule as set out in Todd & Blakely (2000) is 

provided in Appendix 4.  These plantings have been assessed as having a reasonable 

level of establishment, but Groundtruth (2018a) noted that plant establishment may 

have been patchy in some areas and that in general plant growth was slow.  Mānuka 

was identified as a highly successful planted species, whilst Olearia virgata was not 

(Blakely 2003), which differs from what was observed in 2018. 

 

Planting trials in Browns Flat (Wildland Consultants 2019) indicate a slightly higher 

overall survival rate and growth in height of plants in the basin of Browns Flat compared 

to those grown on higher altitude sites and more exposed slopes.  Planted wharariki and 

Coprosma dumosa had survival rates of 90% or higher on the slopes above Browns 

Flat, whilst Olearia virgata and wharariki had survival rates of 90% or higher within 

the basin, adjacent to a riparian margin (Wildland Consultants 2019). 

 

Self-establishment of indigenous seedlings within rank grass has generally been poor, 

but Olearia virgata, koromiko (Veronica stricta), and wharariki have had some success 

in self-establishing within these environments (Groundtruth 2018a; Wildland 

Consultants 2019).  Incidental observations made by Wildland Consultants (2018a) 

indicate higher levels of plant survival in Browns Flat closer to riparian margins, on 

structures (e.g. logs) raised above the rank grass, and in areas where bracken or pine are 

currently established and consequently have lower levels of rank grass.  

 

5.2.2 Browns Flat wetlands 
 

This section addresses Consent Condition 36.6. 

 

Most of the wetland habitat at Browns Flat is adjacent to and contiguous with streams 

on flat to gently-sloping terrain.  The remaining wetlands are on steep to moderately 

steep hillslopes in the northern, southern, and southwestern parts of the site.  Stream 

reaches within Browns Flat vary from ephemeral to perennial, with the associated 

wetlands exhibiting variable degrees of moisture levels.  Soil moisture typically 

decreases with increasing distance from stream margins across most parts of the site. 

 

The steeper sections of wetlands are generally narrower than wetlands on the valley 

floor, and have abundant areas of swamp kiokio (Parablechnum minus) with scattered 

indigenous shrub species such as horopito, Olearia virgata, and kotukutuku, as well as 

occasional harakeke, and wharariki and toetoe.  Other wetland species include 
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occasional Eleocharis acuta.  Local patches of rank exotic grassland species are 

present.  Species typical of exotic grassland include Yorkshire fog (Holcus lanatus), 

creeping buttercup (Ranunculus repens), and lotus (Lotus pedunculatus).  Other woody 

species that are present in the grassland include tī kōuka (cabbage tree; Cordyline 

australis), koromiko, and kotukutuku.  The steeper wetlands probably dry out in 

summer and may be ephemeral.  

 

Wetlands on the valley floor include a wide mixture of species, ranging from rank exotic 

grasses to local areas of Isolepis prolifer, Sphagnum cristatum and Eleocharis acuta 

and local swamp kiokio.  Swamp kiokio and woody species are considerably less 

abundant than on the steeper slopes.  The width of wetland vegetation is quite varied, 

from less than one metre to about five metres or wider.  Local shrubs of Olearia virgata, 

horopito, tī kōuka and koromiko often occur on the margins of wet areas as well as 

toetoe and wharariki.  There are also patches of rank exotic grassland (similar to those 

described above) and clumps and patches of Juncus edgariae and Carex virgata and a 

few small areas of Carex geminata.  A stand of dense mānuka (4-5 metres tall) occurs 

in one of the wet basins (Groundtruth 2018).  Much of this riparian wetland vegetation 

is the result of revegetation plantings carried out in 2000/01 and 2001/02 (Todd and 

Blakely 2000).  

 

Small areas of Sphagnum cristatum can usually be seen on aerial photographs and 

appear as a light yellow-white colour.  These areas are generally too small to map at 

1:6000 scale and be clearly visible on an A3 sheet.  Areas of S. cristatum often have 

local areas of exotic grasses (mostly Yorkshire fog) and rushes (mostly Juncus 

edgariae) and Isolepis prolifer.  

 

5.2.3 Browns Flat scoping study 
 

Palmerston North City Council (PNCC) commissioned a scoping report to examine the 

potential for indigenous forest restoration on Browns Flat (Grountruth 2018a).  The key 

aims of this project were to determine the current status of vegetation within Browns 

Flat and assess the potential options for reforestation within this area.  This included an 

assessment of the costs and benefits associated with these options, including an 

assessment of the potential to generate carbon credits as well as providing biodiversity 

and water protection benefits.  

 

Measures suggested in that report include: 

 

• Establish areas of mānuka-dominated forest on intermediate flats and spurs, with an 

initial suggested area of approximately two hectares of forest.  

• Planting of indigenous species should be focused on the main basin area, rather than 

on the higher altitude slopes.  Mānuka was suggested as the key colonising species 

to be planted as this will provide PNCC with other benefits, including the potential 

for honey and mānuka oil production. 

• Leave an unplanted natural boundary around the current pine shelterbelts. 

• Leave the pines for approximately 10 years, at which stage they will be harvested 

and indigenous species can be planted. 
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• Undertake enrichment planting after three to six years, with suggested species 

including tawa (Beilschmiedia tawa), rimu (Dacrydium cupressinum), and tōtara 

(Podocarpus totara) at a rate of 100-200 stems per hectare. 

 

Natural regeneration at the site is certainly limited, and planting using indigenous 

species is therefore the best way to meet the aims of indigenous forest restoration and 

carbon sequestration for the site.  Enrichment planting would be beneficial, although it 

should be noted that species such as tawa are extremely slow-growing.  The areas of 

pine forest should be left for the time being.  However, mānuka alone is not the best 

initial colonising species to plant; rather a greater diversity of species should be used 

initially to ensure higher overall survival rates, increasing the likelihood of establishing 

a closed indigenous canopy within an appropriate timeframe. 

 

5.3 Horopito forest and scrub 
 

Horopito forest and scrub, with a canopy 3-5 metres tall, occurs along the ridges at 

Turitea.  Horopito is the predominant species, with kāpuka, kanono (Coprosma 

grandifolia), pate (Schefflera digitata), hangehange (Geniostoma ligustrifolium), 

makomako, māhoe (Melicytus ramiflorus), whekī (Dicksonia squarrosa), porokaiwhiri 

(Hedycarya arborea), kātote (Cyathea smithii), rangiora (Brachyglottis repanda), and 

kotukutuku also present.  Common lianes include bush lawyer (Rubus cissoides) and 

kareao (supplejack; Ripogonum scandens), with hounds tongue fern (Microsorum 

pustulatum) being a common epiphyte.  Occasional emergent miro (Prumnopitys 

ferruginea) are present.  It is anticipated that some of this vegetation type will be cleared 

for turbine placement, road widening, and the placement of pylon footings and tracks 

required to install the power pylons.   

 

Planting trials indicate that in exposed locations the survival of plants was limited to 

wharariki and Coprosma dumosa, with some self-establishment of Raukaua anomalus 

and horopito, Gaultheria sp., and small-leaved pōhuehue (Muehlenbeckia complexa 

var. complexa).  In sheltered areas, a greater range of species was able to survive, 

including kāpuka and mānuka, and a greater range of indigenous species were able to 

self-establish including porokaiwhiri, kanono, māhoe, thread fern (Icarus filiformis), 

mātātā (Paesia scaberula), horopito, kātote, kōtukutuku, small-leaved pōhuehue, 

C. dumosa, Acaena sp., and a divaricating Coprosma species.  Foxglove (Digitalis 

purpurea), Himalayan honeysuckle (Leycesteria formosa), and creeping buttercup were 

also able to colonise this environment (Wildland Consultants 2019).  Provision of 

shelter could be a key factor in establishing plants in exposed ridge locations.  Shelter 

may be able to be provided by using cut vegetation as windrows, or creating undulations 

with mounded soil and planting in the shelter of these mounds (as well as hydroseeding 

of the more exposed hillocks).  

 

5.4 Secondary broadleaved forest 
 

This forest type contains a range of broadleaved and tree fern species including 

porokaiwhiri, kanono, toro (Myrsine salicina), hangehange, horoeka (Pseudopanax 

crassifolius), kātote, whekī, māhoe, and horopito.  Dead, tall, standing tree trunks are 

common.  Small areas of this vegetation type may be cleared for turbine foundations, 

particularly in the Southern Turbine Zone, and for modification of South Range Road.  
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5.5 Tall forest canopy gaps within (sparse remnant emergent podocarps)/mixed 
secondary forest 
 

Podocarp/tawa forest occurs extensively within gullies and on lower valley sides in the 

water catchment reserve, comprising occasional emergent podocarps (mostly miro and 

rimu up to c.25 metres tall) over a mixed broadleaved forest canopy.  Māhoe, horopito, 

Pseudowintera axillaris, porokaiwhiri, whekī, kātote, mamaku (Cyathea medullaris), 

ponga (Cyathea dealbata), tawa, hangehange, toro, rangiora, and kāpuka are common 

in the canopy.  Canopy gaps are present locally within this vegetation type, which are 

commonly covered with toetoe, stunted horopito, and browntop.  

 

Small areas of this vegetation type will be cleared to construct transmission pylon 

footings on side ridges, which will enable the transmission lines to traverse the gully 

from South Range Road to Game Ridge.  By using helicopters to lift pylons into 

location, clearance of taller forest will be kept to a minimum.  This habitat type should 

be rehabilitated with browntop across much of the clearings, and toetoe should be 

planted around the margins. 

 

5.6 Himalayan honeysuckle/indigenous shrubs scrub 
 

Reasonably large areas of pine plantation were felled in 2011 within the Northern 

Turbine Zone.  The areas of cleared pine were widely colonised by the exotic 

Himalayan honeysuckle, which acted as a ‘nurse-species’, enabling the establishment 

of a diversity of indigenous species including karamu, kanono, Gahnia setifolia, 

narrow-leaved māhoe, māhoe, kānuka, kāpuka, hangehange, wharariki, mātātā (Paesia 

scaberula), bush lawyer, rangiora, tī kōuka, kōtukutuku, and Acaena sp.  Some of this 

vegetation type will be removed to construct turbine foundations and access tracks 

within the Northern Turbine Zone.  

 

Near these areas, planting trials (Wildland Consultants 2019) indicated good survival 

rates of kāpuka, karamū, C. dumosa, mānuka, and wharariki.  Other indigenous species 

able to self-establish included Acaena sp., small-leaved pōhuehue, makomako, hounds 

tongue fern, and toetoe. 

 

5.7 Felled pine plantation 
 

Much of the remaining pine stands along South Range Road, in the Northern Turbine 

Zone, were clearfelled in June 2018.  These areas currently comprise pine slash, but are 

expected to follow the same natural successional trajectory as the pine forest felled in 

2011.  Some of this habitat type will be cleared for construction of the turbine 

foundations in the Northern Turbine Zone. 

 

5.8 Exotic plantation forest 
 

Small stands of Pinus radiata plantation forest are present adjacent to South Range 

Road in the Northern Turbine Zone and at Browns Flat.  Clearance of this vegetation 

type will occur to enable development and use of a fill site and for construction of 

access tracks and substations. 
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5.9 Toetoe and Chionochloa conspicua tussockland 
 

This vegetation type occurs primarily along the margins of South Range Road within 

the Turitea Water Catchment Reserve, between the road and the adjacent horopito 

scrub.  However, it also occurs within the wider Turitea Water Catchment Reserve, 

particularly on exposed ridges and faces. 

 

Toetoe and Chionochloa conspicua are dominant, along with rank grass, crown fern, 

Chionochloa pallens, Coprosma dumosa, Metrosideros diffusa, and Raukaua 

anomalus. Scattered shrubs that are common in horopito forest and scrub are also 

present.  There are also occasional patches of kiekie (Freycinetia banksii) vineland and 

sweet vernal (Anthoxanthum odoratum)-dominant grassland. 

 

Regeneration in this vegetation type is slow and disturbance occurs regularly as a result 

of drain clearance and road maintenance.  It is appropriate to rehabilitate these areas 

back to a toetoe-dominated system. 

 

5.10 Retired road 
 

South Range Road will need to be realigned within the Turitea Water Catchment 

Reserve to reduce tight corners or steep gradients.  This will result in the retirement 

from service of some sections of the current South Range Road.  This is mostly required 

for construction of the Southern Turbine Zone.  

 

In addition, access tracks will be constructed to install the turbines and transmission 

line pylons.  Some of these areas will be available for rehabilitation/revegetation where 

the width of these tracks for maintenance purposes does not need to be as wide as that 

required for construction purposes.  

 

It is appropriate to rehabilitate these areas with the exact methods dependent on the 

adjacent vegetation type.  For example, tracks through horopito scrub will need to be 

rehabilitated back to horopito scrub, whilst tracks through pasture grassland will be 

rehabilitated back to pasture grassland.  Any areas within the South Range Road Zone 

will be revegetated with plant species and planting treatments similar to those required 

for Horopito forest and scrub.  

 

5.11 Pasture grassland 
 

Approximately half of the consented turbines will be constructed on pasture grassland, 

much of which is on private land and is used for grazing purposes.  Common shelter 

belts and farm infrastructure and roads are often present.  This is a very variable 

vegetation type that is likely to change frequently due to ongoing current land 

management.  Areas within pasture grassland will be rehabilitated to pasture grassland.   

 

 

6. REHABILITATION GUIDELINES 
 

6.1 Overview 
 

This section addresses Consent Conditions 36.3, 36.5, 37.1, and 37.2 (Appendix 1).   
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The outcomes of previous revegetation trials are provided as a separate report 

(Wildland Consultants 2019) and the findings from that report are summarised in 

Section 4 of this Rehabilitation and Revegetation Plan. 

 

Site preparation and maintenance are key factors in the successful implementing of any 

revegetation project.  This section sets out the key site preparation and maintenance 

methods to achieve successful rehabilitation of the site and revegetation at Browns Flat.  

 

6.2 Soil retention 
 

Surplus topsoil will need to be stockpiled, where possible (noting that minimal spoil 

disposal sites are included in the design).  Soil from each vegetation or habitat type 

should be kept separate to enable redeployment into a similar vegetation or habitat type.  

This will ensure that the mycorrhizal associations are appropriate for the intended 

revegetation activities, and will increase the success of subsequent plant establishment. 

Topsoil will need to be reapplied prior to revegetation activities to match the natural 

topsoil depth directly adjacent to the works area (with a minimum depth of 

300 millimetres). The method(s) used to reapply topsoil is important, to avoid 

compaction issues.  The lightest possible vehicle should be used when spreading 

topsoil, to avoid or reduce soil compaction issues. 

 

It will be necessary to assess each site on a case-by-case basis, to evaluate slope and 

the relative degree of compaction of the base material.  For example, at some sites, it 

may be necessary to deep rip the underlying substrate to ensure that there is reasonable 

drainage (poor drainage will permanently impede the growth of woody plants).  

 

It will also be necessary to evaluate whether drainage has been impeded by the works 

undertaken, e.g. to avoid the formation of poorly-drained swampy sites in areas 

previously covered with woody vegetation. 

 

It is also important to not try to place soil on overly-steep slopes, to avoid it being 

washed away during heavy rain.  Hydroseeding may be required on very steep slopes, 

and/or the use of additional materials to retain soil cover.  

 

6.3 Site preparation and pest plant control 
 

Pest plants, particularly woody species, in the planting sites and on the soil stockpiles 

will need to be controlled prior to planting to reduce competition with planted species.  

All pest plant species will be controlled using appropriate herbicides and methods (refer 

to the Pest Plant Plan; Wildland Consultants 2020), including the use of gun-spray units 

and knapsack spraying, cutting and painting, and hand-pulling. 

 

A search of all planting areas for pest plants will be undertaken.  Hand-held GPS units 

will be used to ensure full coverage of the sites.  Ongoing site inspections and follow-

up control of some of the ‘hard to kill’ species may be required for five to six years 

following rehabilitation activities to ensure their eradication from the planting site.   

 

Areas of dense grass will be mulched, and if required, stabilised with browntop, to 

provide a good sward of short grass which can then be planted in and then maintained 
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using selective herbicide around each plant.  This herbicide may vary according to 

proximity to waterways.  Follow-up release spraying may also be required. 

 

Where the substrate has been strongly compacted (e.g. retired vehicle access tracks) 

then it will be ripped prior to planting. 

 

6.4 Revegetation planting 
 

During the surveys for pest plants within a 10 metre buffer of work sites (Wildland 

Consultants 2020), surveyors should also identify and record the GPS coordinates of 

any open areas, which may also require planting.   

 

For the purposes of this plan, it is understood that the pads for the turbines and access 

tracks (which will be reduced to three metres wide with a one metre buffer either side 

for maintenance purposes) will not be revegetated.  Any vegetation clearance that 

occurs outside of these areas will be subject to the relevant habitat specific rehabilitation 

methods.  

 

Revegetation planting should utilise locally-sourced indigenous species matched to the 

characteristics of the sites being rehabilitated.  The plants will be eco-sourced from 

within the Turitea Water Catchment Reserve, or, if material from the Reserve is not 

available, then from the wider Manawatu Gorge South Ecological District, or similar 

altitudes in equivalent LENZ Level 2 environments (Condition 36.4), within 20 

kilometres of the site.  Plant species for each planting site will be selected based on the 

ecological requirements of the species and in consultation with local iwi. 

 

Terrestrial planting will be undertaken during April-June to ensure the conditions are 

not too dry.  Any wetland planting should take place during October-November to 

enable the plants to establish when the roots of wetland plants are actively growing and 

will not rot.  Plants should be planted from planter bags (PB3) as these have the greater 

survival rates.  Plant stakes, ties, wind shelters, and hare/rabbit tubes should be used 

where appropriate.  

 

A proposed timeline of revegetation activities including the plantings has been 

compiled and is provided in Appendix 2.  All indigenous plants will need to be ordered 

more than a year in advance (and preferably three years in advance) to ensure the 

availability of suitably-sized plants at the time of planting.  If possible, plants should 

be hardened off in a similar environment to that which occurs within the site to improve 

plant survival and establishment.  Upon delivery, all plant stock will undergo a quality 

assessment.  If plants are of unsatisfactory quality (including smaller than specified, not 

healthy, or not the specified species) then the plant supplier will be contacted to advise 

them, and unsatisfactory plants will be rejected. 

 

All planting will occur on the day and/or consecutive days following delivery.  Delivery 

dates and staff resources need to be arranged in advance to ensure that this can be 

achieved.  Plants will then be distributed to the planting areas, and experienced 

revegetation practitioners with knowledge of the microsite requirements of each species 

will undertake the planting layout.  When laying plants out, planting contractors shall 

arrange the plants in same-species clusters as well as mixed-species arrangements that 

mimic natural patterns for these species. 
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The average spacing between plants in terrestrial sites should be at 1.2 to 1.5 metre 

centres, in order to achieve the aim of a closed canopy within five years.  For wetland 

environments, and for shorter stature plants, one metre centres are appropriate.  Larger-

growing species will be planted further apart, at five metre centres, but maintaining the 

required overall spacing between plants.  The GPS locations of plantings, and the 

number of each species planted, should be recorded for auditing purposes. 

 

6.5 Grassed areas 
 

Grassing and/or hydroseeding of areas will be required where an area is to be re-

established as pasture grassland, or on identified cut faces, road verges, drainage 

swales, fill embankments, and soil mounds as temporary or permanent grass cover.  All 

areas to be grassed will have a topsoil that, at a minimum, matches the natural depth 

directly adjacent to the works area.  Where this cannot be achieved, then an indigenous 

lichen hydroseeding mix may be required instead.  The hydroseeding mix will vary 

according to the location and the desired outcome.  For pasture grassland, the mix will 

comprise a suitable grazing mix.  Only browntop is to be used for hydroseeding within 

Turitea Water Catchment Reserve and any areas managed by the Department of 

Conservation or iwi.   

 

Where indigenous scrub or forest is to be re-established, a range of suitable indigenous 

grasses, fern fragments, mosses, or seeds could be added to the hydroseeding mix, but 

grass seeds should be limited to only browntop.  In areas that are to be rehabilitated 

back into indigenous scrub or forest, the minimum soil depth will match the natural 

topsoil depth adjacent to the area of works, with an equivalent drainage regime. 

 

6.6 Monitoring and maintenance of plantings 
 

Photopoints which overlook the planting sites should be established prior to 

commencement of work.  These photopoints would be revisited at least every other year 

at approximately the same time of year (to avoid seasonal differences) and included in 

the relevant annual reports (Section 12 below).   

 

All plantings and grassed areas should be checked three-monthly for the first two years, 

and at least annually (preferably six-monthly) thereafter for the next five years.  The 

purpose of these checks is to ensure that no issues potentially detrimental to the success 

of the plantings have occurred and/or so that any issues can be remedied early.  This 

may include plants requiring release from exotic grasses or pest plants, plant death 

requiring infilling, additional animal control or establishment of fences, or replacement 

of a species with a more suitable species for that location. 

 

All dead and dying plants will be replaced during the following planting season.  This 

may include substitution of species which are doing poorly at a particular site.  A 10% 

overall loss of PB3 grade plants is acceptable, provided that these losses are spread 

fairly evenly throughout the planting with minimal bare or empty patches.  If the losses 

occur in patches, then these areas will be replaced either with the same species (if losses 

were due to browsing) or other hardier species (for losses due to environmental effects). 
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All plant stakes, ties, wind shelters, and tubes will be checked and replaced where 

necessary, or removed when no longer required.  This includes checking for chafing or 

constriction on the plant stems. 

 

Environmental pest plants and any plants inhibiting the growth of planted species will 

be controlled using suitable methods, as set out in the Pest Plant Plan (Wildland 

Consultants 2020). 

 

Records will be maintained of relevant incidental observations made during field work, 

e.g. birds observed during site visits and any archaeological sites. 

 

6.7 Pest animal control 
 

Palmerston North City Council already undertakes a substantial amount of pest 

mammal control and pest animal monitoring in the Turitea Water Catchment Reserve 

and at Browns Flat.   

 

However, as a precautionary measure, all palatable plant species in revegetation 

plantings will be sprayed with Treepel animal repellent within two days after planting 

to protect them from browsing animals.  Treepel should be re-applied to palatable plant 

species at least every six months for the first three years, or more may need to be applied 

more frequently if monitoring shows that more than 20% of palatable plants are being 

browsed. 

 

If a significant increase in damage to revegetation plantings is noted during monitoring, 

potentially indicating an increase in the abundance of browsing pests, then the 

appropriate person at Palmerston North City Council will be contacted to discuss what 

additional pest control should be undertaken. 

 

6.8 Targets to be achieved 
 

• Three years after planting, the survival and establishment of suitable indigenous 

plant species should be at least 90% within each planting area and should not 

include any noticeable bare or empty patches. 

• At least 80% canopy closure after five years for indigenous planting areas. 

However, a pragmatic approach will be required to take into account environmental 

conditions, including abnormal weather patterns, which may affect the success of 

the revegetation methods. 

• At least 95% cover after two years in pasture grassland areas. 

• Zero density of environmental pest plants (defined in the Pest Plant Plan) within 

planting areas. 

• Fewer than 20% of palatable plant species show signs of mammal browsing. 
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7. HABITAT-SPECIFIC TREATMENTS 
 

7.1 Browns Flat 
 

This section addresses Consent Condition 36.2 (Appendix 1).   

 

The aims for Browns Flat are: 

 

• To mitigate the loss of indigenous vegetation due to the construction of the Turitea 

Wind Farm. 

• To revegetate at least one hectare of riparian habitat with suitable indigenous plant 

species to address vegetation loss in the Northern Turbine Zone.  

• To revegetate up to another nine hectares with indigenous plant species to address 

vegetation loss in the Southern Turbine Zone. 

• Vegetation clearance associated with wind farm construction is proposed to be in 

general accordance of the consented plans, as provided for in Condition 1 of the 

resource consent (Mark Henry, Mercury, pers comm., 21 April 2020). 

• To consider and include the recommendations set out in the Browns Flat Scoping 

plan (Groundtruth 2018), where appropriate. 

 

The 1.04 hectares of mitigation required for indigenous vegetation loss in the Northern 

Turbine Zone, and the 9.96 hectares of mitigation required for indigenous vegetation 

loss in the Southern Turbine Zone are shown in Figure 4. 

 

Much of the existing indigenous vegetation in Browns Flat is the result of planting 

indigenous plant species adjacent to riparian margins, but very little of this is in the 

lower parts of the stream network (Figures 1 and 2).   

 

Revegetation of Browns Flat will comprise the planting of suitable eco-sourced 

indigenous species along the stream margins, starting at the lowest part of the Turitea 

Stream within Browns Flat (Figure 4).  Olearia virgata, mānuka, and harakeke should 

be planted in wetter areas, wharariki on drier slopes, and toetoe, with a minimum grade 

of PB3, will comprise the bulk of the restoration plantings (Wildland Consultants 

2019).  The numbers of each species required for initial planting are provided in 

Table 2.  These species will be planted in the lower portion of the catchment within 

Browns Flat, providing a buffer to the stream.  In some places existing indigenous or 

exotic vegetation occurs within this buffer, and these areas have been excluded from 

the total 10 hectares of riparian planting to be undertaken.  Existing access tracks will 

be excluded. 
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Table 2:  Initial plant schedule for Browns Flat (10 hectares at 4,450 plants per 
hectare). 

 

Species Common Name Grade 
Spacing 

(m) 
Total No. 

Olearia virgata  PB3 1.5 8,900 

Phormium cookianum Wharariki PB3 1.5 8,900 

Austroderia fulvida Toetoe PB3 1.5 8,900 

Leptospermum scoparium Mānuka PB3 1.5 8,900 

Phormium tenax Harakeke PB3 1.5 8,900 

Total    44,500 

 

Infill planting with a more diverse range of species will occur approximately five years 

following the initial planting.  At this stage, the established plantings will provide 

protection from the elements (especially frost and wind), some protection from 

browsing animals, and will be shading out rank grass.  This will allow for the 

establishment of additional species to re-establish wetland and terrestrial forest 

ecosystems including kahikatea (Dacrycarpus dacrydioides), pukatea (Laurelia novae-

zelandiae), swamp maire (Syzygium maire), tawa, miro, tōtara, koromiko, māhoe, and 

kōhūhū (Pittosporum tenuifolium), Olearia solandri, karamū, small-leaved pōhuehue, 

kanono, tī kōuka, mātātā, and kiokio.  Plant species which are attractive to birds will be 

avoided to reduce the possibility of encouraging birds flying through the turbine zone 

to access these resources should the southern turbine zone be constructed.  When laying 

plants out, planting contractors shall arrange the plants in same-species clusters as well 

as mixed-species arrangements that mimic natural patters for these species.  The 

numbers of each species required for enrichment planting are provided in Table 3). 

 
Table 3:  Enrichment plant schedule for Browns Flat (10 hectares at 400 plants per 

hectare). 
 

Species Common Name Grade 
Spacing 

(m) 
Total 
No. 

Dacrycarpus dacrydioides Kahikatea PB5 5 800 

Laurelia novae-zelandiae Pukatea PB5 5 800 

Syzygium maire Swamp maire PB5 5 800 

Beilschmiedia tawa Tawa PB5 5 800 

Prumnopitys ferruginea Miro PB5 5 800 

Total    4,000 

 

To reduce the adverse effects of rank grass, frost, and browsing by lagomorphs (rabbits 

and hares) and to ensure the best possible rehabilitation outcomes, the following 

methods will be applied as appropriate: 

 

• Prior to planting, spot-spray each planting site or mulch all of the rank grass, either 

mechanically or using a scrub bar.  

• Undertake planting activities in autumn to increase survival rates. 

• Where available, plant onto fallen logs or other raised structures to reduce direct 

competition with rank grass.  

• Plant out from existing vegetation, as this often has suppressed levels of rank grass 

and provides protection from environmental conditions, including frost. 
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• Plant into areas dominated by bracken, as rank grass is less persistent, and bracken 

is known to act as a nursery crop. 

• Monitor and manage plantings to minimise the impacts of pest plants and animals 

as specified in the monitoring and management section below.  

• If release spraying is required, then a mixture of Glyphosate, and penetrant may be 

appropriate, as long as it is applied in a way that will only kill the target plants.   

• Any areas of pine or pine forest and eucalyptus shelterbelts within or immediately 

adjacent to planted areas should be retained until the indigenous vegetation is well 

established and self-sustaining (probably about 10 years), then these should be 

felled to waste.  Wilding pines and eucalyptus should be controlled prior to felling 

and for up to five years after felling.  Areas of felled trees should be monitored for 

at least three years to ensure that indigenous species are establishing and becoming 

dominant. 

 

7.2 Secondary broadleaved scrub and forest and Himalayan honeysuckle-
indigenous shrubs scrub 
 

The aim of rehabilitation activities in this vegetation type is to: 

• Stabilise soil and establish an indigenous canopy following vegetation clearance 

during wind farm construction.  

 

Soil stabilisation will be achieved through hydroseeding with browntop as soon as 

possible following vegetation clearance.  Areas with minimal soil disturbance can be 

left to regenerate naturally, as this occurred rapidly after the previous pine harvest.  

These areas should be monitored for indigenous species recruitment at three years, and 

all environmental pest plants that are a threat to indigenous regeneration (not including 

Himalayan honeysuckle) should be removed/controlled.  Should natural regeneration 

not result in 70% canopy closure within this timeframe then additional planting will 

need to be undertaken.  

 

In areas with significant soil compaction, hydroseeding with browntop will also be 

required after application of a layer of suitable topsoil.  This will be followed up with 

the planting of PB3-sized kāpuka, mānuka, Coprosma dumosa, karamū, and wharariki 

and then allowing natural regeneration processes to establish a more diverse indigenous 

canopy.  Plant spacings for each species required for initial planting are provided in 

Table 4. 

 
Table 4:  Initial plant schedule for secondary broadleaved scrub and forest  

(density of 4,450 plants per hectare). 
 

Species Common Name Grade Spacing (m) 

Coprosma robusta Karamū PB3 1.5 

Leptospermum scoparium Mānuka PB3 1.5 

Griselinia littoralis Kāpuka PB3 1.5 

Phormium cookianum Wharariki PB3 1.5 

 

The success of this approach will be monitored to ensure that a canopy of indigenous 

species is forming, and infill planting may be required in areas where the initial 

plantings fail.  Management of pest plant species may be appropriate, but Himalayan 
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honeysuckle should be retained as it can act as a good nurse crop allowing other 

indigenous species to establish, as has previously been demonstrated for this vegetation 

type at this site (Wildland Consultants 2020).  

 

Enrichment planting of up to 5% of the total area will be undertaken during the fourth 

of fifth year after planting to increase plant diversity.  Possible species could include 

narrow-leaved māhoe, māhoe, makomako, hangehange, and kōtukutuku.  The numbers 

of each species required for enrichment planting are provided in Table 5. 

 
Table 5: Enrichment plant schedule for secondary broadleaved scrub and forest  

(density of 400 plants per hectare). 
 

Species Common Name Grade Spacing (m) 

Melicytus lanceolatus Narrow-leaved māhoe PB5 5 

Melicytus ramiflorus Māhoe PB5 5 

Aristotelia serrata Makomako PB5 5 

Fuchsia excorticata Kōtukutuku PB5 5 

 

7.3 Felled pine plantation and plantation forest to be felled 
 

All pines in and adjacent to the wind farm footprint will be removed.  The aim for 

cleared plantation forests will depend on the adjacent vegetation type and whether the 

area is to be allowed to regenerate to indigenous vegetation types or become pasture 

grassland.  

 

The aims for areas adjacent to horopito or Himalayan honeysuckle-indigenous scrub 

which were previously pine plantations include:  

 

• To stabilise and retain soil. 

• To establish an indigenous plant species canopy following vegetation clearance 

resulting from wind farm construction. 

 

Any exposed areas not required for operational purposes will be hydroseeded with a 

mixture of browntop, toetoe, and Chionochloa sp. to stabilise the soil.  The area will be 

left for six months to allow for pine logs and slash to start to decompose.  During this 

time, the site will be monitored to assess natural regeneration.  Planting of indigenous 

species may not be required as indigenous species are likely to self-establish into this 

area, as evident in the successful establishment of a dense secondary broadleaved forest 

following the 2011 pine felling.  If monitoring indicates that a similar natural 

successional process is occurring, then it would be sufficient to limit revegetation 

activities to pest plant control, but leaving all self-establishing Himalayan honeysuckle.  

If this site does not appear to have sufficient natural regeneration, then revegetation 

planting will be required using similar species and densities to those described in 

Section 8.2 above. 

 

The aim for areas adjacent to pasture grassland which were previously pine plantation 

is to:  

 

• Stabilise soil and retain soil. 
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If the plantation forest is cleared in areas adjacent to pasture grassland, then the area 

will be hydroseeded with appropriate pasture grassland species as per Section 7.8.  

 

Soil stabilisation will be achieved through hydroseeding or sowing with browntop as 

soon as possible following vegetation clearance.   

 

The aims for areas within Browns Flat which were previously pine plantations include:  

 

• Stabilise soil and retain soil. 

• To establish an indigenous plant species canopy. 

 

Any areas not required for operational purposes will be hydroseeded or sown with a 

mixture of browntop, toetoe, and Chionochloa sp. to stabilise the soil.  The area will be 

left for six months to allow for pine logs and slash to decompose.  During this time, the 

site will be monitored to measure natural regeneration.  If regeneration of indigenous 

species is occurring naturally, then revegetation activities will be limited to pest plant 

control.  If monitoring indicates that regeneration is not readily occurring, then a 

mixture of tree lucerne (Chamaecytisus palmensis) and indigenous shrubs should be 

planted at low densities.  Tree lucerne will provide food for birds, but will need to be 

removed if the southern turbine zone is built, to avoid encouraging birds from flying 

through the turbine zones. 

 

7.4 Horopito forest and scrub 
 

The aims for areas that were previously horopito scrub are:  

 

• To stabilise and retain soil. 

• To establish an indigenous plant species canopy following vegetation clearance 

resulting from wind farm construction. 

 

There are two options to achieve these aims: 

 

Direct Transfer of Vegetation and Soil 

 

This involves the transfer of mature indigenous vegetation with associated soils, and 

can immediately stabilise soil and initiate the formation of an indigenous canopy 

(Wildland Consultants 2019).  This rehabilitation option should be prioritised in areas 

of high conservation interest within the Turitea Water Catchment Reserve. 

 

To ensure the best survival of directly transferred vegetation communities, the 

following methods should be used, where feasible: 

 

• Experienced excavator operators should be used. 

• Transfer of vegetation should ideally be carried out in a single step, i.e. dug up from 

one location and placed immediately in the desired location where construction 

activities have been completed. 

• Carried out in autumn (where rainfall can help plants to establish) and under 

relatively light wind conditions. 
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• Vegetation communities should be transferred into locations with similar 

environmental conditions and where the natural plant community is appropriate for 

the species being transferred. 

• Enhance areas of directly transferred vegetation by planting locally sourced 

indigenous species around the edges. 

• If significant dieback of plants occurs, infill planting will be required. 

 

Hydroseeding and Planting 

 

This involves the immediate hydroseeding of cleared areas, followed by planting using 

indigenous species.  Hydroseeding using browntop and Chionochloa conspicua seed is 

necessary to stabilise the soil and prevent erosion and sedimentation.  Prior to planting, 

control of pest plant species which established in the intervening time will be required. 

 

Wharariki, toetoe and Coprosma dumosa will be planted from planter bags as a ‘nurse 

crop’.  Evidence suggests these starter species have high success rates in this 

environment and will initiate the natural colonisation by a range of other indigenous 

species, eventually producing a representative indigenous canopy (Wildland 

Consultants 2019). The plant spacing of each species required for initial planting are 

provided in Table 6. 

 
Table 6:  Initial plant schedule for horopito scrub (density of 4,444 plants per 

hectare). 
 

Species Common Name Grade Spacing (m) 

Coprosma dumosa  PB3 1.5 

Phormium cookianum Wharariki PB3 1.5 

Austroderia fulvida Toetoe PB3 1.5 

 

Previous evidence (Wildland Consultants 2019) suggests that revegetation is more 

effective in sheltered locations.  In exposed locations, it may be appropriate to utilise 

roadside bunds, existing vegetation, or piles of dead material to create sheltered micro-

climates for indigenous plant species whilst they are initially establishing.  

 

Pest plant control and releasing of plantings from rank grass is likely to be needed for 

the first few years, as is infill planting to replace plants unable to successfully establish. 

Enrichment planting with a greater range of plant species will also be required in Year 3 

with possible species including horopito, Coprosma foetidissima, and kanono. The 

plant spacings of each species required for enrichment planting are provided in Table 7. 
 
Table 7:  Enrichment plant schedule for horopito scrub (400 plants per hectare). 
 

Species Common Name Grade Spacing (m) 

Pseudowintera colorata Horopito PB3 5 

Coprosma foetidissima  PB3 5 

Coprosma grandifolia Kanono PB3 5 

 

7.5 Roadside margins 
 

The aim for roadside margins is:  
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• To stabilise and retain soil. 

 

These areas are likely to be affected by repeated disturbances as a result of road 

maintenance and drain clearance activities.  Therefore, the aim of rehabilitation 

activities in this habitat type is to stabilise and retain soil.  This will be achieved through 

hydroseeding with a mixture of browntop, Chionochloa conspicua, and toetoe seeds.  

The proximity of adjacent indigenous vegetation means that, over time, areas which are 

infrequently disturbed will be colonised by other indigenous species.  This provides the 

best cost-benefit outcome for this habitat type. 

 

7.6 Tall forest canopy gaps 
 

The aims for tall forest canopy gaps are:  

 

• To stabilise and retain soil. 

• To reduce edge effects where forest edge vegetation has been removed as a result 

of wind farm construction by establishing indigenous plant species. 

 

The aim of rehabilitation activities in this vegetation type is to stabilise soil following 

vegetation clearance for construction of transmission line pylons.  Any vegetation close 

to the pylons will be repeatedly trimmed as a result of wind farm operational 

requirements.  Therefore, reapplication of topsoil followed by broadcast seeding 

(manual application of seed) using browntop is the most appropriate revegetation 

method to use in this habitat.  This approach can be augmented with planting of 

indigenous species around the edges of the clearing to reduce edge effects, using māhoe, 

kanono and karamū.  The spacings of each species required for planting are provided 

in Table 8. 

 
Table 8:  Plant schedule for tall forest canopy gaps (density of 4,444 plants per 

hectare). 
 

Species Common Name Grade Spacing (m) 

Melicytus ramiflorus Māhoe PB3 1.5 

Coprosma grandifolia Kanono PB3 1.5 

Coprosma robusta Karamū PB3 1.5 

 

7.7 Retired road/tracks within the Turitea Water Catchment 
 

The aims for the sections of retired road/tracks are:  
 

• To stabilise and retain soil. 

• To establish an indigenous plant species canopy. 

 

To improve the chances of successful plant establishment, the road surface or recently 

established access tracks should be ripped to prevent pooling of water, and soil should 

be placed on top of the ripped surface to a depth of at least 0.5 metres and up to one 

metre deep.  In exposed locations, mounds should be created using vegetation or soil to 

provide shelter to new plantings.   

 

Soil stabilisation will be achieved through hydroseeding with browntop as soon as 

possible following vegetation clearance.  This will be followed up with the planting of 
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PB3 sized, kāpuka, C. dumosa, karamū and wharariki and allow natural regeneration 

processes to establish a more diverse indigenous canopy.  The spacings of each species 

required for initial and enrichment plantings are provided in Tables 9 and 10 

respectively. 
 
Table 9:  Initial plant schedule for retired roads (density of 4,450 plants per hectare). 
 

Species Common Name Grade Spacing (m) 

Phormium cookianum Wharariki PB3 1.5 

Griselinia littoralis Kāpuka PB3 1.5 

Coprosma dumosa  PB3 1.5 

Coprosma robusta Karamū PB3 1.5 

 
Table 10:  Enrichment planting schedule for retired roads (density of 400 plants 

per hectare). 
 

 
Species 

Common Name Grade Spacing (m) 

Pseudowintera colorata Horopito PB3 5 

Coprosma foetidissima  PB3 5 

 

7.8 Pasture grassland 
 

The aims for the sections of retired road are:  
 

• To stabilise and retain soil. 

• To re-establish pasture grassland. 

 

The aim of rehabilitation activities within this vegetation type is to stabilise the soil 

following vegetation clearance during wind farm construction.  To achieve this, 

hydroseeding will be undertaken using an appropriate combination of grass seeds. This 

will be followed up with monitoring and control of pest plant species.  
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8. MANAGEMENT UNITS 
 

To assist restoration staff with rehabilitation and revegetation implementation, 

11 management units have been identified (Figure 5a).  These should be used by staff 

undertaking rehabilitation works to determine the activities to be carried out at each 

site.  

 
Table 11: Management units (MU), habitat types, aims, and methods for 

rehabilitation and revegetation at the Turitea Wind Farm. 
 

MU Description Habitat Type Aim Methods 

1 Private land within 
the northern turbine 
zone  

Pasture grassland To stabilise and retain soil, 
and to re-establish pasture 
grassland. 

Hydroseed  
Pine plantation Hydroseed 

2 Turitea Reserve 
within the northern 
turbine zone 

Felled pine plantation  To stabilise soil. Hydroseed 

  
Secondary broadleaved 
forest and Himalayan 
honeysuckle scrub 

To stabilise soil and initiate 
indigenous canopy following 
vegetation clearance during 
wind farm construction. 

Hydroseeding followed 
by planting of 
indigenous species 

  
Pine plantation To stabilise and retain soil. Hydroseed 

3 South Range Road 
and Tracks to 
Power Pylons 31-38 

Horopito forest and 
scrub 

Stabilise soil and initiate 
indigenous canopy following 
vegetation clearance during 
wind farm construction. 

Direct transfer if 
possible, or hydroseed 
followed by planting 
indigenous species.   

Areas disturbed for road 
maintenance currently 
characterised by toetoe 
and Chionochloa 
conspicua tussockland 

To stabilise and retain soil. Hydroseed 

4 Power Pylons 26-30 (Sparse remnant 
emergent 
podocarps)/mixed 
secondary forest, 
Horopito forest and 
scrub, Indigenous 
shrubs/rank grasses 
shrubland 

To stabilise and retain soil; 
and to reduce edge effects 
where forest edge 
vegetation has been 
removed as a result of wind 
farm construction by 
establish indigenous plant 
species on the forest gap 
margins. 

Re-application of topsoil 
followed by 
hydroseeding, with 
some planting of 
indigenous species 

5 Power pylons and 
access tracks to 
Pylons 20-25 

Rank grass To stabilise soil and initiate 
indigenous canopy following 
vegetation clearance during 
wind farm construction. 

Hydroseed with 
browntop followed by 
planting with indigenous 
species   

Horopito/rank grasses 
shrubland 

To stabilise soil and initiate 
indigenous canopy following 
vegetation clearance during 
wind farm construction. 

Hydroseed with 
browntop followed by 
planting with indigenous 
species.   

Pine plantation To stabilise and retain soil. Hydroseed 

6 Private land 
required for the 
transmission 
corridor and access 
to Browns flat 
substation 

Pasture grassland To stabilise and retain soil, 
and to re-establish pasture 
grassland. 

Hydroseed 

  
Pine plantation To stabilise and retain soil. Hydroseed 

7 Browns Flat 
Rehabilitation Area 

Rank grass To mitigate the loss of 
indigenous vegetation due to 
the construction of the 
Turitea Wind Farm 

Revegetation planting 

8 South Range Road Horopito forest and 
scrub 

Stabilise soil and initiate 
indigenous canopy following 
vegetation clearance during 
wind farm construction. 

Direct transfer if 
possible, or hydroseed 
followed by planting 
indigenous species. 

Toetoe and Chionochloa 
conspicua tussockland 

To stabilise and retain soil. Hydroseed 
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MU Description Habitat Type Aim Methods 

9 Southern Turbine 
Zone within the 
Turitea Reserve 

Horopito forest and 
scrub 

Stabilise soil and initiate 
indigenous canopy following 
vegetation clearance during 
wind farm construction. 

Direct transfer if 
possible, or  
hydroseed followed by 
planting indigenous 
species. 

Toetoe and Chionochloa 
conspicua tussockland 

To stabilise and retain soil. Hydroseed 

Secondary broadleaved 
forest 

To stabilise soil and initiate 
indigenous canopy following 
vegetation clearance during 
wind farm construction. 

Hydroseeding followed 
by planting of 
indigenous species 

10 Southern Turbine 
Zone within Browns 
Flat 

Rank grass To stabilise soil and initiate 
indigenous canopy following 
vegetation clearance during 
wind farm construction. 

Hydroseed with 
browntop followed by 
planting with indigenous 
species 

Pine plantation To stabilise and retain soil. Hydroseed 

11 Southern Turbine 
Zone on private 
farmland 

Pasture grassland To stabilise and retain soil, 
and to re-establish pasture 
grassland. 

Hydroseed 

Pine plantation To stabilise and retain soil. Hydroseed 

Secondary broadleaved 
forest 

To stabilise soil and initiate 
indigenous canopy following 
vegetation clearance during 
wind farm construction. 

Hydroseeding followed 
by planting of 
indigenous species 

 

Maps are provided for each Management Unit in Appendix 5 (Figures 5b-5l).  Note that 

these 11 management units are also to be used for weed monitoring and control across 

the Wind Farm. 

 

 

9. MONITORING AND FOLLOW-UP MANAGEMENT 
 

This section addresses Consent Condition 36.5 (Appendix 1).  

 

Plantings, including grassed areas, will be monitored and maintained every three 

months over the first two years.  This will occur at a reduced frequency, at least annually 

but preferably six-monthly, thereafter for the next five years.  Some further information 

is also provided in Section 6.6.  

 

Monitoring will enable managers of the project to identify both positive and negative 

changes taking place, and implement timely management responses should they be 

required.  Methods to monitor the success of the plantings will include the 

establishment of photopoints on appropriate vantage points and the establishment of 

permanent monitoring transects.  One transect will be established for every two hectares 

of indigenous revegetation plantings.  

 

Monitoring will assess: 

 

• Plant survival rates. 

• Percentage canopy cover achieved. 

• Level of browse by pest animals. 

• Proportion of exotic versus indigenous species. 

• Any encroaching weed species. 
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Any issues identified will inform the maintenance of the plantings.  Maintenance 

techniques likely to be required include: 

 

• Releasing of plantings from encroaching pest plants, particularly rank grass. 

• Herbicide application to control pest plants. 

• Increased pest animal control. 

• Application of pest animal repellent. 

• Infill planting to replace dead plants. This will be undertaken in Years 2 and 3 as 

necessary.  

 

 

10. POST-CONSTRUCTION VEGETATION TRIMMING  
 

This section addresses Consent Condition 32 (Appendix 1). 

 

The trimming of vegetation post-construction shall be limited to that required to 

maintain the operational efficiency of turbines and other wind farm infrastructure and 

maintain road access.  The general details (place, date, and reason) for any post-

construction trimming of indigenous vegetation will be detailed in the annual report to 

the Manawatu-Wanganui Regional Council's Environmental Compliance Manager.   

 

11. REPORTING 
 

This section addresses Consent Condition 38 (Appendix 1). 

 

The Consent Holder will submit an annual report to the Manawatu-Wanganui Regional 

Council's Environmental Compliance Manager by 1 July each year for 10 years 

following the commencement of construction works, outlining the results of the 

revegetation works and reporting on compliance with the Rehabilitation/ Revegetation 

Plan. 

 

 

12. REHABILITATION AND REVEGETATION PLAN REVIEW 
 

This plan will be reviewed following confirmation of the final design for the northern 

turbine zone and again prior to any future construction activity associated with the 

southern turbine zone. 
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APPENDIX 1 
 
 

RELEVANT CONSENT CONDITIONS 
 
 
TERRESTRIAL ECOLOGY  

  

General  

  

31.  The Consent Holder shall engage a suitably qualified and experienced ecologist to 

advise on the final detailed design for siting of the wind farm infrastructure, including 

the final placement of turbines and associated infrastructure within the turbine zones, 

and transmission, roading, erosion and sediment control and other infrastructure across 

the site. In undertaking the final detailed design, the Consent Holder shall, in addition 

to the advice from the ecologist, also take into account:  

  

31.1  The Rehabilitation/Revegetation Plan prepared in accordance with condition 33.  

  

31.2  The Weed Monitoring and Control Plan and prepared in accordance with 

condition 41.  

  

31.3  The findings of the surveys undertaken in accordance with conditions 45, 52 and 

60.  

  

31.4  The relevant Transpower Regulations, including (but not limited to) Electricity 

(Hazards from Trees) Regulations (2003) and the New Zealand Code of Practice 

for Electrical Safe Distances.  

  

32.  The trimming of vegetation post-construction shall be limited to that required for 

mitigation of edge effects (as outlined in the Rehabilitation/Revegetation Plan prepared 

in accordance with these consent conditions), and the maintenance of road access.  

  

 

CONSENT LU5486 FOR THE ERECTION OF SIX (6) WIND MONITORING MASTS 

 

6. Prior to operation of the wind monitoring masts, the Consent Holder shall submit a 

detailed Rehabilitation and Revegetation Plan to the Council’s Head of Planning 

addressing the area of proposed works, for review acting in a technical certification 

capacity. A response should be provided within 30 working days of receipt. 

Construction activities must not commence until written certification has been obtained. 

 

 

REHABILITATION/REVEGETATION PLAN  

  

33.  The Consent Holder shall engage a suitably qualified and experienced ecologist to 

prepare a Rehabilitation/Revegetation Plan (in consultation with Palmerston North City 

Council's Principal Planner, regarding those parts of the plan for Browns Flat) for those 

areas disturbed by the construction of roads, crane working platforms, and turbine 

platforms, where possible. For the avoidance of doubt, the Rehabilitation/Revegetation 
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Plan will address the rehabilitation of the two sections of the Water Catchment Access 

road that will become redundant once the two new realignments have been put in place. 

The revegetation undertaken shall use a combination of indigenous planting and 

management of natural revegetation (specifically the control of wildling conifers and 

other invasive weeds).  

  

34.  The Rehabilitation/Revegetation Plan must also require the following:  

  

34.1  If turbines from both the Northern and Southern Turbine Zones are constructed, 

the rehabilitation/revegetation of at least 10 hectares at Browns Flat;  

  

34.2  If only turbines from the Southern Turbine Zones are constructed, the 

rehabilitation/revegetation of at least 9.5 hectares at Browns Flat; or  

  

34.3  If only turbines from the Northern Turbine Zones are constructed, the 

rehabilitation/revegetation of at least 1 hectare at Browns Flat.  

  

35.  Each of the figures provided in condition 34 includes the provision of 0.5ha of 

rehabilitation as mitigation for vegetation clearance associated with the construction of 

the transmission line. If no transmission line is constructed, the relevant area for 

rehabilitation/revegetation at Browns Flat shall be reduced by 0.5ha.  

  

36.  The Rehabilitation/Revegetation Plan shall include details of the following matters:  

 

36.1  The aims of the revegetation programme.  

  

36.2  The areas to be treated for each of the options set out in conditions 34.1, 34.2 

and 34.3 which are to be determined in consultation with the Palmerston North 

City Council.  

  

36.3  The types of techniques to be used and the places they will be used.  

  

36.4  A requirement for indigenous species selection and eco-sourcing (i.e. sourcing 

local seeds/plants for local use preferably from within the Reserve, or from the 

wider Manawatu Gorge South Ecological District or from similar altitudes in 

equivalent LENZ Level 2 environments, if material from the Reserve is not 

available) in consultation with local iwi, to ensure that the revegetation uses a 

combination of indigenous planting and management of natural revegetation.  

  

36.5  Details of the monitoring and maintenance techniques to be adopted, including 

weed control, pest control, infill planting, and operational timing.  

  

36.6  A plan of the existing wetlands within Brown's Flat.  

  

37.  The Consent Holder shall undertake all rehabilitation/revegetation works in accordance 

with the Rehabilitation/Revegetation Plan. The Rehabilitation/ Revegetation Plan shall 

provide for:  

  

37.1  The rehabilitation of construction areas, through the rapid establishment of 

cover on open sites not required for operation of the wind farm. This will be 
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achieved using techniques such as hydroseeding, planting, and direct transfer. 

Non-invasive exotic grasses may be used to establish rapid initial cover, 

followed by planting of locally sourced indigenous species matched to the 

characteristics of the sites being rehabilitated. In the Turitea Reserve and on land 

owned by the Department of Conservation, the use of exotic species shall be 

restricted to the grass browntop (Agrostis capillaris), and if used for hydro-

seeding or direct sowing, it shall preferably be mixed with seeds of locally-

sourced indigenous species. In pasture areas, revegetation will be undertaken 

using a combination of appropriate pastoral grasses.  

  

37.2  The development of an operational trial using locally-sourced indigenous 

species for indigenous revegetation along low-gradient streams at Browns Flat, 

the implementation of an operational trial  of up to 1ha over a 3 year period, 

with the reporting on trial results to be provided to PNCC and tangata whenua. 

Once the results of the trial are available, and based on the results of the trial, 

the Rehabilitation/Revegetation Plan will be amended to also address the 

riparian revegetation of riparian margins on low gradient streams at Browns 

Flat, starting at the lowest part of the stream network. The width of the planted 

riparian margins may vary (down to 5 metres) subject to terrain, and should 

include clusters of larger tree species.  

  

38.  The Rehabilitation/Revegetation Plan shall be submitted to the Manawatu-Wanganui 

Regional Council's Environmental Compliance Manager for review, acting in a 

technical certification capacity, no later than 6 months prior to the commencement of 

any construction works. A response should be provided within 30 working days of 

receipt. Construction activities must not commence until written certification has been 

obtained.  

  

39.  The Consent Holder shall submit an annual report to the Manawatu-Wanganui Regional 

Council's Environmental Compliance Manager by 1 July each year for 10 years 

following the commencement of construction works, outlining the results of the 

revegetation works and reporting on compliance with the Rehabilitation/ Revegetation 

Plan.  
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APPENDIX 2 
 
 

INDICATIVE TIMELINE FOR OPERATIONAL ACTIVITIES 
 
 

Tasks When 

Pre-Construction   

A suitable Rehabilitation/Revegetation Plan shall be created with 
input from the Manawatu-Wanganui Regional Council's 

Environmental Compliance Manager. 

At least six months prior to construction. 

Place order from a suitable plant nursery of anticipated plant 
requirements. 

At least three years (and up to five 
years) prior to planting. 

Collect seeds from relevant species and send to plant nursery. At least three years (and up to five 
years) prior to planting. 

Establish photopoints and transect lines to monitor rehabilitation 
and revegetation methods. 

Prior to any physical restoration work. 

Establish pest animal numbers and liaise with PNCC to increase 
pest-animal control, if required. 

As soon as possible. 

During Construction    

Stockpile topsoil removed as part of construction activities and 
store according to relevant vegetation type. 

ASAP. 

Carry out direct transfer of vegetation. ASAP, but ideally in autumn. 

Monitor pest animal numbers and talk to PNCC about increasing 
pest animal control if required. 

ASAP. 

Post Construction   

Replace appropriate topsoil.  ASAP. 

Hydroseed. ASAP. 

Undertake initial site preparation (ground-based removal of rank 
grass and other weeds) within Browns Flat.  

At least one full month prior to planting. 

Undertake pest plant control in all sites.  At least two full months prior to planting. 

Carry out planting. Autumn- late winter. 

Establish photopoints and monitoring transect lines. ASAP. 

First Year Post Construction  

Remeasure photopoints and monitoring transect lines Every three months. 

Monitor pest animal and pest plant numbers. Every three months. 

Monitor pest animal numbers and talk to PNCC about increasing 
pest animal control if required. 

As required. 

Release plantings and control for other pest plants. Every three months or as required. 

Second Year Post Construction  

Remeasure photopoints and monitoring transect lines Every three months. 

Assess requirements for infill planting and, if required, order plants 
for infill planting. 

As required. 

Monitor pest animal and pest plant numbers, and talk to PNCC 
about increasing pest animal or pest plant control if required. 

Every three months. 

Infill planting. Autumn, if required. 

Third-Fifth Years Post Construction  

Remeasure photopoints and monitoring transect lines. Every six months. 

Monitor pest animal and pest plant numbers, and talk to PNCC 
about increasing pest animal or pest plant control if required. 

Every six months. 

Assess requirements for enrichment planting and, if required, order 
plants. 

As required. 

Enrichment planting. Autumn, if required. 
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APPENDIX 3 
 
 

LIST OF VASCULAR PLANT SPECIES RECORDED 
IN TURITEA WATER CATCHMENT RESERVE 

 

 
Scientific Name Common Name 

Indigenous Species  
Gymnosperms  
Dacrycarpus dacrydioides Kahikatea 

Dacrydium cupressinum Rimu 

Podocarpus hallii Hall's tōtara 

Podocarpus totara Tōtara 

Prumnopitys taxifolia Mataī 

Prumnopitys ferruginea Miro 

Monocot. trees and shrubs  
Cordyline australis  Tī kōuka 

Cordyline banksii Tī ngahere, forest cabbage tree 

Cordyline indivisa Mountain cabbage tree 

Rhopalostylis sapida Nīkau 

Dicot. trees and shrubs  
Alectryon excelsus var. excelsus Tītoki 

Alseuosmia pusilla  
Aristotelia serrata Makomako, wineberry 

Beilschmiedia tawa Tawa 

Brachyglottis kirkii var. kirkii Kohurangi 

Brachyglottis repanda s.s.  Rangiora 

Carpodetus serratus Putaputawētā 

Coprosma colensoi  
Coprosma dumosa  
Coprosma foetidissima Hūpiro 

Coprosma grandifolia Kanono 

Coprosma lucida Karamū 

Coprosma rhamnoides  
Coprosma rigida  
Coprosma robusta Karamū 

Coprosma rotundifolia  
Coprosma tenuifolia  
Coriaria arborea var. arborea Tutu 

Dracophyllum filifolium  
Elaeocarpus dentatus (including E. d. var. obovatus)  Hīnau 

Elaeocarpus hookerianus Pōkākā 

Fuchsia excorticata Kotukutuku 

Gaultheria sp.  

Gaultheria antipoda Tāwiniwini 

Gaultheria depressa Snowberry 

Gaultheria rupestris  
Geniostoma ligustrifolium Hangehange 

Griselinia littoralis Kāpuka 

Griselinia lucida Puka 

Hedycarya arborea Porokaiwhiri 

Hoheria sexstylosa  
Kunzea robusta  
Knightia excelsa Rewarewa 

Laurelia novae-zelandiae Pukatea 

Leptospermum scoparium  Mānuka 

Leucopogon fasciculatus Mingimingi 

Lophomyrtus bullata Ramarama 

Macropiper excelsum var. excelsum Kawakawa 

Melicytus lanceolatus Narrow-leaved māhoe  
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Scientific Name Common Name 

Melicytus ramiflorus subsp. ramiflorus Māhoe 

Mida salicifolia (incl. M. s. var. myrtifolia) Mida 

Myrsine australis Māpou 

Myrsine divaricata  
Myrsine salicina Toro 

Neomyrtus pedunculata Rōhutu 

Nestegis cunninghamii Black maire 

Nestegis lanceolata White maire 

Olearia sp.  

Olearia colensoi Leatherwood 

Olearia rani Heketara 

Olearia solandri  
Olearia virgata subsp. virgata  
Pennantia corymbosa Kaikomako 

Pittosporum cornifolium Tawhirikao 

Pittosporum eugenioides Tarata 

Pittosporum tenuifolium subsp. tenuifolium Kōhūhū 

Pseudopanax arboreus var. arboreus Whauwhaupaku, five finger 

Pseudowintera axillaris Horopito 

Pseudowintera colorata Horopito 

Raukaua anomalus  
Raukaua edgerleyi Raukawa 

Rhabdothamnus solandri Taurepo 

Schefflera digitata Patē 

Solanum aviculare var. aviculare (incl. S. a. var. albiflorum and 
S. cheesemanii)  

Poroporo 

Sophora microphylla Kōwhai 

Streblus heterophyllus Tūrepo 

Urtica ferox Ongaonga 

Veronica stricta Koromiko 

Weinmannia racemosa  Kamahi 

Monocot. lianes  
Freycinetia banksii  Kiekie 

Ripogonum scandens Kareao, supplejack 

Dicot. lianes  
Calystegia tuguriorum  
Clematis foetida Akakaikū 

Clematis forsteri Poananga 

Clematis paniculata Puawānanga 

Metrosideros diffusa Rata 

Metrosideros fulgens Rata 

Metrosideros perforata Aka 

Muehlenbeckia australis Puka 

Muehlenbeckia complexa Pōhuehue 

Parsonsia heterophylla Akakaikiore 

Rubus australis Tātarāmoa 

Rubus cissoides Tātarāmoa 

Rubus schmidelioides Akatātarāmoa 

Tetragonia tetragonioides Kōkihi 

Lycopods and psilopsids  
Huperzia varia  Whiri-o-Raukatauri  

Lycopodium scariosum Mātukutuku 

Lycopodium volubile Waewaekoukou 

Tmesipteris tannensis  
Ferns  
Adiantum cunninghamii Huruhuru tapairu 

Adiantum diaphanum Huruhuru tapairu 

Adiantum fulvum Huruhuru tapairu 

Anarthropteris lanceolata  
Asplenium bulbiferum s.s.  Mouku (hen and chicken fern) 

Asplenium oblongifolium  

Asplenium polyodon Petako 

Austroblechnum colensoi  
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Scientific Name Common Name 

Austroblechnum lanceolatum Rereti 

Austroblechnum membranaceum  
Cranfillia fluviatilis Kiwikiwi 

Cranfillia nigra  
Ctenopteris heterophylla  
Cyathea colensoi  
Cyathea cunninghamii Pūnui 

Cyathea dealbata Ponga 

Cyathea medullaris Mamaku 

Cyathea smithii Kātote (soft tree fern) 

Dicksonia fibrosa Whekī-ponga 

Dicksonia squarrosa Whekī 

Diplazium australe  

Notogrammitis billardierei  
Notogrammitis ciliata  
Histiopteris incisa Mātātā 

Hymenophyllum demissum Irirangi 

Hymenophyllum dilatatum Matua mauku 

Hymenophyllum ferrugineum Mauku 

Hymenophyllum flabellatum Mauku 

Hymenophyllum multifidum Mauku 

Hymenophyllum peltatum  
Hymenophyllum rarum Mauku 

Hymenophyllum revolutum Mauku 

Hymenophyllum sanguinolentum Piripiri 

Hymenophyllum scabrum Mauku 

Hypolepis lactea  
Hypolepis rufobarbata  
Icarus filiformis Pānako, thread fern 

Lastreopsis hispida  
Leptopteris hymenophylloides Heruheru 

Leptopteris superba Heruheru 

Lindsaea trichomanoides  
Lomaria discolor Petipeti, crown fern 

Microsorum pustulatum Kōwaowao (hounds tongue fern) 

Microsorum scandens  Mokimoki 

Ophioglossum coriaceum  
Paesia scaberula Mātātā 

Parablechnum novae-zelandiae Kiokio 

Parablechnum procerum  
Pellaea rotundifolia Tarawera (button fern) 

Polystichum neozelandicum  

Polystichum silvaticum    
Polystichum vestitum Pūniu (shield fern) 

Pteridium esculentum Rārahu (bracken) 

Pteris macilenta (of NZ authors)   
Pyrrosia eleagnifolia Leather-leaf fern 

Rumohra adiantiformis  
Trichomanes colensoi  
Trichomanes elongatum  
Trichomanes reniforme  Kidney fern 

Trichomanes venosum  

Orchids  
Earina autumnalis Raupeka 

Earina mucronata s.s. Peka-a-waka 

Gastrodia cunninghamii Hūperei 

Microtis unifolia Māikaika 

Prasophyllum colensoi  
Pterostylis "aff. montana"  
Thelymitra longifolia Maikuku 

Winika cunninghamii  
Grasses  
Chionochloa cheesemanii ssp.  
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Scientific Name Common Name 

Chionochloa conspicua subsp. cunninghamii  
Austroderia fulvida Toetoe 

Dichelachne crinita Pātītī 

Microlaena avenacea Bush rice grass 

Poa anceps subsp. anceps  
Rytidosperma gracile  
Rytidosperma clavatum  
Rytidosperma penicillatum  
Rytidosperma racemosa  
Rytidosperma unarede  
Sedges  
Carex forsteri  
Carex geminata  
Carex lucida  
Carex secta Pūrei 

Carex sinclairii   
Carex solandri  
Carex virgata Pūrei 

Eleocharis acuta  
Gahnia pauciflora Takahikahi 

Gahnia procera  
Gahnia setifolia Māpere 

Isolepis distigmatosa  
Isolepis habra  
Isolepis prolifer  
Isolepis reticularis  
Schoenus maschalinus  
Uncinia banksii  Matau 

Uncinia distans  Matau 

Uncinia ferruginea Matau 

Uncinia gracilenta   
Uncinia scabra Matau 

Carex uncinata Kamu, matau a Maui 

Uncinia zotovii Matau 

Rushes  
Juncus australis Wi 

Juncus distegus  
Juncus edgariae  Wi 

Juncus pallidus Wi 

Juncus planifolius  
Juncus sarophorus Wi 

Luzula picta var. picta  
Monocot. herbs (other than orchids, grasses, sedges and 
rushes)    
Astelia sp.  
Astelia fragrans Kakaha 

Astelia solandri Kōwharawhara 

Collospermum hastatum Kahakaha 

Collospermum microspermum  
Dianella nigra Tūrutu 

Libertia micrantha  
Libertia ixioides Mīkoikoi 

Phormium cookianum Wharariki 

Phormium tenax Harakeke, flax 

Composite herbs  
Anaphalioides trinervis Puatea 

Helichrysum filicaule  
Pseudognaphalium luteoalbum agg.  Pukatea 

Raoulia subsericea  
Senecio minimus  
Dicot. herbs (other than composites)  
Acaena sp.  
Acaena anserinifolia Piripiri 
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Scientific Name Common Name 

Acaena novae-zelandiae Piripiri 

Callitriche stagnalis  
Dichondra repens Mercury Bay weed 

Elatostema rugosum Parataniwha 

Epilobium alsinoides s.s.  
Epilobium chionanthum  
Epilobium junceum  
Epilobium linnaeoides  
Epilobium macropus  
Epilobium nerteroides  
Epilobium nummulariifolium  
Epilobium pedunculare  
Epilobium pubens  
Epilobium rotundifolium  
Galium propinquum Mawe 

Gunnera sp.  
Hydrocotyle elongata  
Hydrocotyle moschata  
Hydrocotyle novae-zeelandiae  
Jovellana repens  
Nertera depressa  
Nertera setulosa  
Oreomyrrhis colensoi  
Oxalis exilis  
Oxalis magellanica  
Plantago raoulii Kopakopa 

Pratia angulata Pānakenake 

Ranunculus reflexus Maruru 

Solanum nodiflorum  
Stellaria decipiens (incl. S. minuta and S. parviflora)  Kohukohu 

Urtica incisa  
Wahlenbergia sp. Harebell 

Introduced Species  
Achillea millefolium Yarrow 

Agrostis capillaris Browntop 

Anthoxanthum odoratum Sweet vernal 

Cerastium fontanum Mouse-ear chickweed 

Chamaecytisus palmensis Tree lucerne 

Cirsium arvense California thistle 

Cirsium palustre Marsh thistle 

Cirsium vulgare Scotch thistle 

Cotoneaster coriaceus  Cotoneaster 

Crocosmia ×crocosmiiflora Montbretia 

Cytisus scoparius Wild broom 

Dactylis glomerata Cocksfoot 

Dactylis glomerata Cocksfoot 

Digitalis purpurea Foxglove 

Epilobium ciliatum Willow herb 

Erica lusitanica Spanish heath 

Eucalyptus sp. Eucalypt 

Eupatorium cannabinum Hemp agrimony 

Festuca rubra subsp. rubra Red fescue 

Gamochaeta spicata Cudweed 

Glyceria maxima Reed sweetgrass 

Helichrysum petiolare Licorice plant 

Helminthotheca echioides Oxtongue 

Holcus lanatus Yorkshire fog 

Hyacinthoides sp. Bluebell 

Hypochaeris radicata Catsear 

Jacobaea vulgaris Ragwort 

Juncus articulatus  
Leycesteria formosa Himalayan honeysuckle 

Lolium perenne Rye grass 
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Scientific Name Common Name 

Lotus pedunculatus Lotus 

Mycelis muralis Wall lettuce 

Pinus contorta Lodgepole pine 

Pinus radiata Radiata pine 

Plantago lanceolata Narrow-leaved plantain 

Plantago major Broad-leaved plantain 

Poa annua Annual poa 

Prunella vulgaris Selfheal 

Ranunculus acris Giant buttercup 

Ranunculus repens Creeping buttercup 

Rubus sp. (R. fruticosus agg.) Blackberry 

Rumex acetosella Sheep’s sorrel 

Schedonorus phoenix  Tall fescue 

Sonchus oleraceus Sow thistle 

Tradescantia fluminensis Tradescantia 

Trifolium repens White clover 

Ulex europaeus Gorse 

Verbascum thapsus Woolly mullein 
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APPENDIX 4 
 

ORIGINAL PLANTING PLAN IN TODD AND BLAKELY (2000) 
 

Table A: Total plant numbers by species and site, Years 1-6. 
 

Species Common Name 
Spring Heads 
and Riparian 

Strip 

Around 
Stumps and 

Remnant 
Bush 

Porina-
Induced 

Clearings 

Shelter-
belts 

Enrichment 
Planting of 
Secondary 

Species 

Species 
Total 

Notes 

Aristotelia serrata Makomako 1,320 400 
   

1,720 
 

Brachyglottis repanda Rangiora 
    

60 60 
 

Carpodetus serratus Putaputawētā  
   

60 60 
 

Coprosma grandifolia Kanono 1,050 400 
   

1,450 
 

Coprosma propinqua Mingimingi 790 
    

790 
 

Coprosma robusta Karamū 1,320 
    

1,320 
 

Cortaderia richardii Toetoe 2,640 
 

500 1,065 
 

4,205 Open grown. 

Dacrycarpus dacrydioides Kahikatea  
   

60 60 
 

Dacrydium cupressinum Rimu 
    

60 60 
 

Fuchsia excorticata Kōtukutuku 2,640 
    

2,640 Direct cuttings from site. 

Griselinia littoralis Kāpuka 660 400 
   

1,060 
 

Hebe stricta Koromiko 660 
    

660 
 

Hedycarya arborea Porokaiwhiri  400 
  

60 460 
 

Knightia excelsa Rewarewa  
   

60 60 
 

Kunzea robusta Kānuka 1,320 
    

1,320 Drier sites than mānuka. 

Leptospermum scoparium Mānuka 5,280 400 500 
  

6,180 
 

Lophomyrtus bullata Ramarama  200 
  

60 260 
 

Melicytus ramiflorus Māhoe 2,640 400 
   

3,040 Avoid frost pockets. 

Metrosideros robusta Northern rātā  
   

60 60 
 

Mida salicifolia Maire 
 

200 
  

60 260 
 

Myrsine australis Red māpou  
   

60 60 
 

Olearia virgata Twiggy tree daisy 1,320 
    

1,320 
 

Pennantia corymbosa Kaikomako  
   

60 60 
 

Phormium tenax Harakeke 1,320 
    

1,320 
 

Phormium cookianum Wharariki 1,320 
    

1,320 Open grown. 

Pittosporum eugenioides Tarata 
 

200 
  

60 260 
 

Pittosporum tenuifolium Kōhūhū 
 

200 
   

200 
 

Podocarpus laetus Hall’s tōtara 1,320 400 
  

60 1,780 
 

Pseudopanax arboreus Puahou 
    

60 60 
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Species Common Name 
Spring Heads 
and Riparian 

Strip 

Around 
Stumps and 

Remnant 
Bush 

Porina-
Induced 

Clearings 

Shelter-
belts 

Enrichment 
Planting of 
Secondary 

Species 

Species 
Total 

Notes 

Pseudopanax crassifolius Lancewood  
   

60 60 
 

Pseudowintera colorata Horopito 
 

400 
   

400 
 

Schefflera digitata Patē 800 
    

800 
 

Weinmannia racemosa Kamahi 
    

60 60 
 

Total Number 
 

26,400 4,000 1,000 1,065 960 33,425  
 

EXOTIC SPECIES 
        

Pinus radiata 
    

5,920 
 

5,920 
 

Eucalyptus leucoxylon  
   

370 
 

370 Upslope, flwr. Jul-Nov. 

Eucalyptus ovata 
    

370 
 

370 Damp site, f. Mar-Nov. 

Eucalyptus fraxinoides  
   

370 
 

370 Frost hardy, f. Jan-Mar. 

Eucalyptus viminalis  
   

370 
 

370 Dry sites, f. Feb-Mar. 

Total Number 
    

7,400 
 

7,400 
 

 
 
Table B:  Plant numbers by species and site, Year 1. 
 

Species Common Name 
Spring Heads 
and Riparian 

Strip 

Around Stumps 
and Remnant 

Bush 

Porina-
Induced 

Clearings 

Shelter-
belts 

Species 
Total 

Notes 

Aristotelia serrata Makomako 250 80   330  
Brachyglottis repanda Rangiora       
Carpodetus serratus Putaputawētā       
Coprosma grandifolia Kanono 199 80   279  
Coprosma propinqua Mingimingi 150    150  
Coprosma robusta Karamū 250    250  
Cortaderia richardii Toetoe 500  100 1,065 1,665 Open grown. 

Dacrycarpus dacrydioides Kahikatea       
Dacrydium cupressinum Rimu       
Fuchsia excorticata Kōtukutuku 500    500 Direct cuttings from site. 

Griselinia littoralis Kāpuka 125 80   205  
Hebe stricta Koromiko 125    125  
Hedycarya arborea Porokaiwhiri  80   80  
Knightia excelsa Rewarewa       
Kunzea robusta Kānuka 250    250 Drier sites than mānuka. 

Leptospermum scoparium Mānuka 1,000 80 100  1,180  
Lophomyrtus bullata Ramarama  40   40  
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Species Common Name 
Spring Heads 
and Riparian 

Strip 

Around Stumps 
and Remnant 

Bush 

Porina-
Induced 

Clearings 

Shelter-
belts 

Species 
Total 

Notes 

Melicytus ramiflorus Māhoe 500 80   580 Avoid frost pockets. 

Metrosideros robusta Northern rātā       
Mida salicifolia Maire  40   40  
Myrsine australis Red māpou       
Olearia virgata Twiggy tree daisy 250    250  
Pennantia corymbosa Kaikomako       
Phormium tenax Harakeke 250    250  
Phormium cookianum Wharariki 250    250 Open grown. 

Pittosporum eugenioides Tarata  40   40  
Pittosporum tenuifolium Kōhūhū  40   40  
Podocarpus laetus Halls tōtara 250 80   330  
Pseudopanax arboreus Puahou       
Pseudopanax crassifolius Lancewood       
Pseudowintera colorata Horopito  80   80  
Schefflera digitata Patē 152    152  
Weinmannia racemosa Kamahi       
Total Number  5,000 800 200 1,065 7,065  

EXOTIC SPECIES        
Pinus radiata     5,920 5,920  
Eucalyptus leucoxylon     370 370 Upslope, flwr. Jul-Nov. 

Eucalyptus ovata     370 370 Damp site, f. Mar-Nov. 

Eucalyptus fraxinoides     370 370 Frost hardy, f. Jan-Mar. 

Eucalyptus viminalis     370 370 Dry sites, f. Feb-Mar. 

Total Number     7,400 7,400  
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Table C: Annual plant numbers by species and site, Years 2-5. 
 

Species Common Name 
Spring Heads 
and Riparian 

Strip 

Around Stumps 
and Remnant 

Bush 

Porina-Induced 
Clearings 

Species 
Total 

Notes 

Aristotelia serrata Makomako 250 80  330  
Brachyglottis repanda Rangiora      
Carpodetus serratus Putaputawētā      
Coprosma grandifolia Kanono 199 80  279  
Coprosma propinqua Mingimingi 150   150  
Coprosma robusta Karamū 250   250  
Cortaderia richardii Toetoe 500  100 500 Open grown. 

Dacrycarpus dacrydioides Kahikatea      
Dacrydium cupressinum Rimu      
Fuchsia excorticata Kōtukutuku 500   500 Direct cuttings from site. 

Griselinia littoralis Kāpuka 125 80  205  
Hebe stricta Koromiko 125   125  
Hedycarya arborea Porokaiwhiri  80  80  
Knightia excelsa Rewarewa      
Kunzea robusta Kānuka 250   250 Drier sites than mānuka. 

Leptospermum scoparium Mānuka 1,000 80 100 1,080  
Lophomyrtus bullata Ramarama  40  40  
Melicytus ramiflorus Māhoe 500 80  580 Avoid frost pockets. 

Metrosideros robusta Northern rātā      
Mida salicifolia Maire  40  40  
Myrsine australis Red māpou      
Olearia virgata Twiggy tree daisy 250   250  
Pennantia corymbosa Kaikomako      
Phormium tenax Harakeke 250   250  
Phormium cookianum Wharariki 250   250 Open grown. 

Pittosporum eugenioides Tarata  40  40  
Pittosporum tenuifolium Kōhūhū  40  40  
Podocarpus laetus Halls tōtara 250 80  330  
Pseudopanax arboreus Puahou      
Pseudopanax crassifolius Lancewood      
Pseudowintera colorata Horopito  80  80  
Schefflera digitata Patē 152   152  
Weinmannia racemosa Kamahi      
Total Number  5,000 80 200 6,000  

  



 

 

 

Contract Report No. 1950s-xiv 48 © 2020 

Table D: Plant numbers by species and site, Year 6. 
 

Species Common Name 
Spring Heads and 

Riparian Strip 
Enrichment Planting 

of Secondary Species 
Species Total Notes 

Aristotelia serrata Makomako 75  75  
Brachyglottis repanda Rangiora  60 60  
Carpodetus serratus Putaputawētā  60 60  
Coprosma grandifolia Kanono 56  56  
Coprosma propinqua Mingimingi 40  40  
Coprosma robusta Karamū 70  70  
Cortaderia richardii Toetoe 140  140 Open grown. 

Dacrycarpus dacrydioides Kahikatea  60 60  
Dacrydium cupressinum Rimu  60 60  
Fuchsia excorticata Kōtukutuku 140  140 Direct cuttings from site. 

Griselinia littoralis Kāpuka 35  35  
Hebe stricta Koromiko 35  35  
Hedycarya arborea Porokaiwhiri  60 60  
Knightia excelsa Rewarewa  60 60  
Kunzea robusta Kānuka 70  70 Drier sites than mānuka. 

Leptospermum scoparium Mānuka 280  280  
Lophomyrtus bullata Ramarama  60 60  
Melicytus ramiflorus Māhoe 140  140 Avoid frost pockets. 

Metrosideros robusta Northern rātā  60 60  
Mida salicifolia Maire  60 60  
Myrsine australis Red māpou  60 60  
Olearia virgata Twiggy tree daisy 70  70  
Pennantia corymbosa Kaikomako  60 60  
Phormium tenax Harakeke 70  70  
Phormium cookianum Wharariki 70  70 Open grown. 

Pittosporum eugenioides Tarata  60 60  
Pittosporum tenuifolium Kōhūhū     
Podocarpus laetus Tōtara 70 60 130  
Pseudopanax arboreus Puahou  60 60  
Pseudopanax crassifolius Lancewood  60 60  
Pseudowintera colorata Horopito     
Schefflera digitata Patē 40  40  
Weinmannia racemosa Kamahi  60 60  
Total Number  1,400 960 2,360  
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APPENDIX 5 
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