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1. INTRODUCTION 
 
In conjunction with Kaiaio hapū and Te Kaha Group, Todd Land Development 
Consultancy Ltd have developed a proposal to establish an irrigation scheme for 
Te Kaha that will improve the opportunities for local kiwifruit growers.  The proposed 
Kereu River Irrigation Scheme will include installation of pipelines and construction of 
a reservoir, access road, and associated fill site to the west of the Kereu River.  Elements 
of the irrigation scheme are proposed to be located within indigenous vegetation that 
has been identified as an Outstanding Natural Feature in the Opotiki District Plan 
(2021).  In order to proceed with resource consent applications, Wildland Consultants 
were commissioned to prepare an assessment of effects on terrestrial vegetation likely 
to occur as a result of proposed works required for the irrigation scheme. 
 
The site of the proposed irrigation scheme is near the settlement of Te Kaha, between 
the Kereu River and Waiorore, in Ōpōtiki District, in the Bay of Plenty Region (see 
Figure 1).  The site is within Mōtū Ecological District.  The water intake structure will 
be located on the margin of Kereu River near the existing State Highway 35 bridge.  
From here, pipelines will be installed to provide water to areas on both the northeastern 
and southwestern sides of this river. 
 
This report provides a description of vegetation and habitats at the site and an 
assessment of likely effects on vegetation.  A selection of photographs of the proposed 
work sites are provided, along with species lists for vascular plants.  Various measures 
to avoid, minimise, or mitigate potential adverse effects on the vegetation are outlined. 
 
 

2. OVERVIEW OF PROPOSED WORKS 
 
This terrestrial vegetation assessment is for the construction and maintenance of the 
proposed irrigation infrastructure (reservoir, access road, fill site, and pipeline 
alignments) based on preliminary plans provided by the client between November 2020 
and May 2021. 
 
The proposed location of the reservoir, access road, and gravity main are within an area 
of indigenous vegetation which is significant when ranked against the criteria in the 
Operative Opotiki District Plan 2021 (see Appendix 1), and includes priority 
ecosystems and habitats for protection as defined in section 13.9.4 of the Plan.  The 
total area of the proposed earthworks for the reservoir and access road on the hillside 
west of the Kereu River is c.6,000 m2 (Node 115-Node 116-Node 117-Node 1).  These 
proposed earthworks include: 
 
• Vegetation clearance for earthworks, including clearing a line approximately one 

metre beyond the extent of the earthworks. 

• Progressive removal of vegetation, including removal of larger timber and root 
structures from the hillside. 

• Stripping of topsoil within an area, averaging four metres wide, to form a road, 
approximately 10-15 linear metres at a time.  All material will be removed from the 
location of the proposed access road. 



 

 

 

Contract Report No. 5649b   

 
2 © 2021 

• Cutting of clean fill (and transferal of fill to a clean fill site), approximately 10-
15 linear metres at a time, with most material to be removed from the location of 
the proposed access road. 

• Installation of the rising main pipeline into a trench within the footprint of the access 
road. 

• Laying of metal aggregate, upon formation of the access road. 

• Topsoiling batters and reinstating vegetation, using indigenous planting and sowing 
of exotic grass where necessary. 

 
The proposed section of pipeline referred to as the gravity main is approximately 
120 metres long, and located at Node 2 to Node 3.  This pipeline will be constructed 
down a steep slope, at a grade of about 1:2.  This work will likely comprise sections 
where the fusion-welded polyethylene pipe is laid within a trench, and one or two 
sections where the pipe will be placed into a surface pipe made of galvanised steel, and 
fixed through ground anchors to the subsoil structures.  The following methods will be 
applied: 
 
• Where the gravity main is laid onto plinths, 15 metre long sections of pipe will be 

positioned running downhill from the saddle, and supported on concrete 
foundations and plinths. 

• Plinths are expected to be no greater than 1.5 × 1.5 metre square and possibly up to 
1.5 metres deep into the ground, depending on geotechnical conditions. 

• The pipeline would likely be hauled into place using a block and tackle, or possibly 
a small crane, or helicopter. 

• A small, temporary track would be formed, to access the location of the pipeline 
from the bottom of the hillslope.  This three metre wide track would enable the 
deployment of concrete to the foundations and plinths, and provide assistance with 
placing the pipeline.  A temporary metal aggregate surface will be laid on the track 
to enable the use of a small crane.  After the installation of the pipeline is complete, 
the metal aggregate will be removed.  The track will be covered over with topsoil 
and revegetated with suitable indigenous plant species that will, in time, form a 
canopy. 

 
Alternatively, given the short distance, the pipe may be installed by underground 
drilling from the bottom at Node 3.  This assessment is based on the options of trenching 
and supporting the gravity main on plinths, rather than drilling.  Either way, the pipeline 
will be aligned to avoid any significant trees. 
 
The fill site (c.0.27 hectares), includes the presence of indigenous vegetation and is also 
included in the assessment. 
 
The pipeline will cross three streams within gullies that support indigenous vegetation: 
 
• Stream 1 - Pakaranui Stream. 
• Stream 2 - Puremutahuri Stream. 
• Stream 3 - Waikanae Stream. 
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In order to install the pipeline below each of these three streams, a temporary stream 
diversion will be needed.  This will involve diverting the flow, digging a trench, laying 
the pipeline and then covering it over. 
 
From the water intake structure (already consented) on the eastern side of the Kereu 
River, the pipeline will be attached to the existing State Highway 35 bridge. 
 
 

3. METHODS 
 
A review was undertaken of existing information about the site and its ecological 
context. 
 
Site visits were undertaken on 2 and 3 December 2020 to evaluate the potential 
ecological effects of the proposed development.  The assessment was focused on 
terrestrial vegetation.  Assessment of aquatic ecosystems, and potential ecological 
effects on fauna and fauna habitats were beyond the scope of this project.  Elements of 
the proposed developments to be addressed in the assessment were identified by the 
client, and are as follows: 
 
• The proposed access road to the reservoir. 
• The proposed location of the reservoir. 
• The proposed fill site. 
• Three locations where the proposed pipeline will cross streams. 
 
High resolution aerial photographs (BOPLASS 2015/2017) of the project area were 
obtained and printed at a scale suitable for field use (1:1,000).  Vegetation and habitat 
types present were identified and described following the structural classes outlined by 
Atkinson (1985), then mapped using hard copy digital aerial photographs (BOPLASS 
2015/2017) at a scale of 1:1,000.  Vegetation and habitat types present were digitised 
using ArcMap 10.8.1.  Vegetation and habitat types were mapped within the vicinity of 
the project area. 
 
A list of vascular plant species observed at the site was compiled.  Targeted fauna 
surveys were beyond the scope of this project, although bird species seen and/or heard 
were recorded.  Photographs were taken of the vegetation and habitat types present as 
well as the proposed locations for structures. 
 
Ecological values of vegetation at the site and potential adverse ecological effects of 
the proposed development were assessed.  Options to avoid, minimise, or mitigate any 
adverse effects were evaluated. 
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4. ECOLOGICAL CONTEXT 
 

4.1 Mōtū Ecological District 
 

Overview 
 
The following overview of Mōtū Ecological District is from Wildland Consultants 
(2019). 
 
Mōtū Ecological District (c.317,940 hectares) lies to the east and northeast of Ōpōtiki 
and Waioeka Ecological Districts and encompasses the very steep and rugged 
Raukūmara Range which rises very rapidly from the coast to c.1,500 metres above sea 
level (asl) along the main divide.  Several large rivers and a narrow strip of coastal 
terraces are present (McEwen 1987). 
 
Mōtū Ecological District has a high rainfall, relatively mild, mountane climate with 
occasional snowfalls at higher altitudes, with lower areas being sunny and rather 
sheltered.  Annual rainfall varies from 1,200 millimetres at the coast to more than 
4,000 millimetres, with high intensity rains leading to flash flooding (McEwen 1987). 

 
Most of Mōtū Ecological District remains covered in indigenous forest, with much 
smaller areas of exotic plantation forest and farmland (Landcover Database v4.1). 
 
Geology, Physiography, and Soils 
 
The dominant feature of Mōtū Ecological District is the Raukūmara Range, the 
northern-most extension of the North Island axial mountain ranges (Kingma 1965 in 
Clarkson et al. 1986).  The ranges are hard sedimentary greywacke, and are 
geologically active.  The ranges drop steeply to the coast, with a series of Pleistocene 
narrow-sloping marine terraces between headlands along the coastline (Clarkson et al.  
1986).  Narrow alluvial flats and alluvial plains are present in the lower reaches of major 
rivers.  Mōtū Ecological District has been mantled with volcanic tephras, with at least 
10 tephras evident.  These are a major soil-forming parent material, resulting in yellow-
brown pumice soils.  Where tephras have been eroded off steeper country, weathered 
greywacke is the soil parent material, forming skeletal soils (Clarkson et al. 1986). 
 
Landforms 
 
Broad landforms within Mōtū Ecological District are listed below: 
 
• Islands 
• Rocky headlands and rock platforms 
• Gravel beaches 
• Marine terraces 
• Riverbeds 
• Riparian flats 
• Flat-undulating landforms 
• Moderately steep hills 
• Very steep hills 



 

 

 

Contract Report No. 5649b   

 
6 © 2021 

 
Most of Mōtū Ecological District is comprised of steep greywacke ranges (Raukumara 
steeplands as per, Ian Lynn in Anon (1998)) with examples of the North Eastern Coastal 
Strip (terraces and downlands) near the coast and minor areas of tertiary hill country 
(Whangaparāōa) in the north (Wildland Consultants 1999). 

 
Bioclimatic Zones 
 
There are six bioclimatic zones within Mōtū Ecological District.  The site of the 
proposed irrigation scheme is within the coastal and semi-coastal bioclimatic zones, as 
described below, based on Section 10 of Wildland Consultants (1999): 
 
• Coastal Zone 

 
The coastal bioclimatic zone extends one to two kilometres inland covering the 
headlands, river flats, coastal terraces, and hillsides facing the ocean.  The upper 
altitudinal limit is generally c.100 metres asl, but higher on exposed headlands.  The 
zone is characterised by the common occurrence of pōhutukawa (Metrosideros 

excelsa), pūriri (Vitex lucens), karaka (Corynocarpus laevigatus), and tawa 
(Beilschmiedia tawa). 

 

• Semi-coastal Zone 

 
The semi-coastal bioclimatic zone extends inland of the coastal zone up to 
c.300 metres asl, the upper altitudinal limit of kohekohe (Dysoxylum spectabile) 
and other warm-climate plant species, e.g. nīkau (Rhopalostylis sapida). 
 
This zone extends several kilometres up the major river valleys, to a maximum of 
12 kilometres up the Raukōkore River valley.  Otherwise, it occurs as a three to 
four kilometre wide belt, increasing to seven kilometres wide over relatively easy 
terrain between the Mōtū and Hāwai Rivers. 

 
4.2 Vegetation and flora 

 
General 
 
The broad inland forest pattern is reasonably consistent across Mōtū Ecological 
District.  There is a wide band of rimu/tawa-beech forest on rugged terrain which 
extends from the Waioeka/Otara catchments northeast to the Raukōkore River.  Hard 
beech is the main beech species. 
 
Rimu/tawa is the main forest type on less steep and less dissected topography, such as 
in some of the tributaries of the Mōtū River.  At higher elevations, there is rimu/red 
beech-silver beech forest and red beech-silver beech forest. 
 
Historic 
 
Prior to human arrival, most of Mōtū Ecological District would have been covered with 
indigenous forest, with restricted areas of wetland and subalpine shrubland.  Māori 
established numerous settlements near the coast and much of the original vegetation 
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was removed from low coastal areas and terraces which were heavily cultivated.  
Otherwise, the inland forest tract was little modified except for local clearance for 
habitations and travel routes. 
 
Present 
 
The coastal strip is characterised by a narrow band of pōhutukawa-dominant forest.  
Kānuka (Kunzea robusta) forest and other secondary vegetation is common, although 
little indigenous vegetation remains on coastal terraces that have been developed for 
agriculture and horticulture.  There is a large tract of inland forest which extends down 
to, or almost to, the coast in a number of places. 
 
Forest clearance has been confined mainly to the coastal strip and inland areas along 
major rivers and streams such as the Takaputahi, Kereu, and Raukōkore, and on lower 
country between the Hāwai and Haparapara Rivers. 
 
Two species reach their southern limit of distribution in the Motū Ecological District; 
taraire (Beilschmiedia taraire) and Carmichaelia williamsii (At Risk-Relict, as per 
de Lange et al. 2018).  Taraire is classified as Threatened-Regionally Critical in the Bay 
of Plenty Region (Wildland Consultants 2016).  Pimelea tomentosa (Threatened-
Nationally Vulnerable) also occurs in the district (Wildland Consultants 2013b). 
 

4.3 Remaining indigenous vegetation and habitats 
 
Reasonably large areas of exotic plantation forest are currently present on the lower 
hills.  All terraces and easier terrain have been cleared and intensively developed.  
Secondary indigenous vegetation is common along the margins of the vast area of tall 
indigenous forest which covers most of the Mōtū Ecological District. 
 
The coastal bioclimatic zone had been heavily modified by 1840, with scrub covering 
most of the North Eastern Coastal Strip landform not directly affected by human 
habitation and cultivation. 
 
In the semi-coastal bioclimatic zone, there have been dramatic changes in the cover of 
indigenous vegetation since 1840.  The area of indigenous forest decreased from 
c.26,800 hectares in 1840 to c.16,500 hectares in 2019.  The area of scrub/secondary 
indigenous vegetation increased over the same period, from c.2,900 hectares in 1840 to 
c.6,000 hectares in 2019 (as estimated by the Landcover Database (LCDBv4.1)). 
 
The lowland, sub-montane, montane, and sub-alpine bioclimatic zones remain 
dominated by tall indigenous forest.  The current percent cover of tall indigenous forest 
in each of these bioclimatic zones is c.83%, c.90%, c.95%, and c.70% respectively. 
 

4.4 Land environments 
 
Most of the site for the proposed irrigation scheme is located within a Chronically 
Threatened Land Environment (10-20% of the former indigenous cover left) 
(Threatened Environment Classification 2012; Walker et al. 2015).  A small area near 
the proposed reservoir site is within a Less Reduced and Better Protected Land 
Environment (>30% of the former indigenous cover left and >20% of land is legally 
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protected for natural heritage purposes).  Small areas on the margins of the Kereu River, 
near the State Highway 35 bridge are within an Acutely Threatened Land Environment 
(<10% of the former indigenous cover left). 

 
 

5. VEGETATION AND HABITAT TYPES 
 

5.1 Overview 
 
Twenty-eight vegetation and habitat types were identified and mapped within various 
parts of the project site. 
 
• Kereu River bridge and surroundings:  eight vegetation and habitat types. 
• Fill site:  four vegetation and habitat types. 
• Reservoir site, access road, and gravity main:  four vegetation and habitat types. 
• Stream 1 - Pakaranui Stream:  two vegetation and habitat types. 
• Stream 2 - Puremutahuri Stream:  seven vegetation and habitat types. 
• Stream 3 - Waikanae Stream:  three vegetation and habitat types. 
 
Descriptions of each type are provided in Sections 5.2 - 5.7. 
 

5.2 Kereu River bridge and surroundings 
 
Eight vegetation and habitat types were identified, mapped, and described near the 
Kereu River bridge (see Table 1 and Figure 2).  Site photographs are provided below 
and in Appendix 2. 
 
Table 1: Vegetation and habitat types at the Kereu River bridge and surrounding 

area, including the location of two proposed sections of pipeline near the 
proposed water intake structure. 

 
Vegetation and Habitat Type Mapped 

Area (ha) 
1. Kānuka forest 0.52 
2. Kānuka-mamaku forest 1.52 
3. Pūriri-kānuka forest 1.05 
4. Pōhutukawa forest and scrub 0.71 
5. Crack willow forest 1.54 
6. Karamū-mamaku-pampas shrubland 0.16 
7. Rautahi-Japanese honeysuckle sedgeland 0.17 
8. Exotic grassland 0.39 

Total 6.07 
 
1. Kānuka forest 
 

Kānuka forest (c.8-10 metres tall) occurs on the top of a roadside cutting adjacent 
to State Highway 35.  There is one pōhutukawa (c.5 metres tall) on the edge of 
the face.  The understorey is sparse but includes scattered tutu (Coriaria arborea), 
kawakawa (Piper excelsum), karamū (Coprosma robusta), hangehange 
(Geniostoma ligustrifolium), pampas (Cortaderia selloana), and wild ginger 
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(Hedychium flavescens).  There are a few small mamaku (Cyathea medullaris) 
also present. 
 
Forest of kānuka (c.8-10 metres tall) also occurs on the eastern side of an access 
road to houses on the western side of Kereu River.  The understorey is dense to 
moderate in this area.  Mingimingi (Leucopogon fasciculatus), hangehange, and 
Coprosma rhamnoides are common.  There is also scattered Gahnia lacera, 
karamū, prickly mingimingi (Leptecophylla juniperina var. juniperina), and a few 
saplings of whauwhaupaku (Pseudopanax arboreus). 

 
2. Kānuka-mamaku forest 
 

Forest dominated by kānuka (c.10-12 metres tall) with patches of mamaku occurs 
in a gully about 600 metres west of the Kereu River.  There are occasional large 
trees of pūriri (to c.20 metres tall), and a few large trees of kohekohe (c.12 metres 
tall), karaka, tawa and taraire (both to c.20 metres tall).  Large trees identified 
within this area are listed in Table 2 and the location of each tree is shown on 
Figure 2.  A small tributary stream occurs in the gully.  Māhoe (Melicytus 

ramiflorus subsp. ramiflorus; to c.8 metres tall), kawakawa and ponga (Cyathea 

dealbata) are common in the understorey, along with scattered hangehange.  
Kareao (supplejack, Ripogonum scandens) and nīkau are locally common near 
the stream.  Leaf litter dominates the groundcover, although there are patches of 
pānako (Icarus filiformis), occasional Carex uncinata, and scattered seedlings of 
the canopy species. 
 
An eroded access track crosses the stream and this forest type in the southern 
part of the mapped area (see Plate 1). 

 
Table 2: Larger individual indigenous trees identified within kānuka-mamaku 

forest at the site of the proposed Kereu River Irrigation Scheme. 
 

Identification 
Code (see 
Figure 2) 

Description of Tree NZTM Location 

A One kohekohe tree, c.10 metres tall, 
on edge of stream. 

E2016009.9 N5815356.6 

B One kohekohe tree, c.12 metres tall. E2015984.7 N5815400.2 
A One taraire tree, c.20 metres tall. E2015992.9 N5815411.7 
B One taraire tree, c.16 metres tall, on 

bank face. 
E2016000.8 N5815419.7 

C One taraire tree, c.15 metres tall. E2015965.0 N5815512.7 
A One tawa tree, c.20 metres tall. E2015997.4 N5815413.6 
A One pūriri tree, c.14 metres tall. E2015999.2 N5815371.8 
B One pūriri tree, c.20 metres tall. E2015984.1 N5815408.8 
C One pūriri tree, c.20 metres tall. E2015964.9 N5815504.9 
D One pūriri tree, c.15 metres tall. E2015975.9 N5815522.2 
E One pūriri tree, c.12 metres tall. E2015979.4 N5815519.4 
F One pūriri tree, c.15 metres tall. E2015976.9 N5815536.7 
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Plate 1:  View westward along an eroded access track and across  

the stream within kānuka-mamaku forest (Vegetation and  
Habitat Type 2), to the west of the Kereu River. 

 
3. Pūriri-kānuka forest 
 

Forest with a variable canopy of pūriri and kānuka (c.12 metres tall) with a few 
tawa, pōhutukawa, and scattered mamaku and māhoe occurs on the eastern side of 
the Kereu River bridge.  Mānuka (Leptospermum scoparium agg.) is common near 
the margin with State Highway 35.  Gahnia lacera is common in the understorey 
with scattered karamū, hangehange and kareao. 
 
In the eastern part of this forest type, there is a stream within a steep-sided gully.  
There are a few large pūriri trees in this gully (see Table 3, Plate 2, and Figure 2), 
and mamaku is common.  Kawakawa and kiokio (Parablechnum novae-zelandiae) 
are common in the understorey, along with scattered Carex uncinata and saplings 
of nīkau.  Kiekie (Freycinetia banksii) is present as a climber on several of the larger 
trees. 

 
Table 3: Larger individual indigenous trees identified within pūriri-kānuka forest at 

the site of the proposed Kereu River Irrigation Scheme. 
 

Identification 
Code (see 
Figure 2) 

Description of Tree NZTM Location 

G One pūriri tree, c.15 metres tall, in 
gully. 

E2016351.3 N5815799.9 

H One pūriri tree, c.15 metres tall, at top 
of gully. 

E2016360 N5815810 

I One pūriri tree, c.15 metres tall, at top 
of gully. 

E2016361.9 N5815809.0 

J One pūriri tree, c.15 metres tall, at top 
of gully. 

E2016365.0 N5815813.0 
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Plate 2:  A small existing walking route within pūriri-kānuka forest (Vegetation 

and Habitat Type 3), on the eastern side of the Kereu River. 
 

4. Pōhutukawa forest and scrub 
 

A narrow band of forest and scrub dominated by pōhutukawa (c.10 metres tall), 
with a few poplar (Populus sp.), pūriri, whauwhaupaku, and crack willow (Salix 
×fragilis), occurs on the eastern margin of the Kereu River (see Plate 3).  Tutu, 
karamū, kānuka (to c.4 metres tall), harakeke, and koromiko (Hebe stricta var. 
stricta) are common in the understorey, along with a few pampas.  There is a patch 
of mānuka (c.2-3 metres tall) at the northern end of this vegetation type. 

 

 
Plate 3:  Proposed location of intake structure on the eastern margin of the 

Kereu River, with pōhutukawa forest and scrub (Vegetation and Habitat Type 4) 
on the right side, pūriri-kānuka forest (Vegetation and Habitat Type 3) on the 

left side, and rautahi-Japanese honeysuckle sedgeland (Vegetation and Habitat 
Type 7) and exotic grassland (Vegetation and Habitat Type 8) in the centre. 
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On the eastern side of the access road near the eastern margin of Kereu River, 
there is taller forest dominated by pōhutukawa (c.15 metres tall).  Many of these 
trees are growing on an angle because of the slope of the hillside.  Mamaku, 
whauwhaupaku and karamū are common in the gaps between the large 
pōhutukawa trees. 

 
5. Crack willow forest 
 

Forest dominated by crack willow (c.6 metres tall) occurs on the western margin 
of the Kereu River.  There are patches of pampas and rank exotic grasses.  Wild 
ginger is scattered in patches and there are occasional mānuka (to c.3 metres tall), 
cotoneaster (Cotoneaster glaucophyllus), karamū, tauhinu (Ozothamnus 

leptophyllus), harakeke (flax; Phormium tenax), tutu, and mamaku (to c.2 metres 
tall). 

 
6. Karamū-mamaku-pampas shrubland 
 

Near the western side of Kereu River there is a small area of shrubland comprising 
patches of karamū (c.2-3 metres tall), pampas, and scattered mamaku (to 
c.6 metres tall).  Occasional kawakawa, and small patches of wild ginger and rank 
exotic grasses are scattered throughout. 

 
7. Rautahi-Japanese honeysuckle sedgeland 
 

Sedgeland dominated by rautahi (Carex geminata agg.) is present in a wet seep 
at the outlet of a stream near the proposed intake site.  Japanese honeysuckle 
(Lonicera japonica) is intermixed throughout the sedgeland.  There is scattered 
blackberry and a few clumps of pampas.  A small area of scrub dominated by 
mānuka, tutu, and karamū occurs within this type near the State Highway 35 
bridge.  Fill from repairs of the bridge has previously been dumped in this area 
(Jeff Enckevort, True North Surveying, pers. comm.). 

 
8. Exotic grassland 
 

Rank exotic grassland occurs next to the crack willow forest on the terrace on the 
western side of the Kereu River and in a small area on the eastern side of the river.  
A mixture of exotic grass species are present, including: tall fescue (Lolium 

arundinaceum subsp. arundinaceum), sweet vernal (Anthoxanthum odoratum), 
kikuyu grass (Cenchrus clandestinus) and cocksfoot (Dactylis glomerata).  On 
the western side of the river there are a few patches of mānuka, pampas, harakeke, 
and karamū.  There is an existing gravel track which provides access to the 
western side of the river. 

 
5.3 Fill site 

 
Four vegetation and habitat types were identified and mapped at the location of the 
proposed fill site (see Table 4 and Figure 3).  Each of these types are described below.  
Additional photographs are provided in Appendix 3. 
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Table 4: Vegetation and habitat types at the proposed fill site. 
 

Vegetation and Habitat Type Mapped Area (ha) 
9. Mānuka-kānuka scrub 0.43 
10. Kānuka-mamaku scrub 0.30 
11. Mixed indigenous scrub 0.16 
12. Exotic grassland 0.18 
Total 1.07 

 
9. Mānuka-kānuka scrub 
 

Scrub dominated by mānuka (c.6 metres tall) with occasional kānuka occurs on the 
lower hillslopes within the proposed fill site.  Gahnia lacera is abundant in the 
understorey, with wild ginger and pampas scattered throughout.  Occasional 
hangehange, karamū, and ponga (to c.2 metres tall) are also present.  There is a 
large patch of tuber ladder fern (Nephrolepis cordifolia, covering at least 20 × 
20 metres) and a small patch of Mexican daisy (Erigeron karvinskianus, covering 
c.2 × 1 metres) in the southwestern corner of this vegetation and habitat type.  There 
is also a small (c.2 × 2 metres) shed within this area. 
 
On the southern side of the stream the canopy is about 4-6 metres tall, and there are 
scattered hangehange, pampas and wild ginger in the understorey. 

 
10. Kānuka-mamaku scrub 
 

On flat land within the proposed fill site, there is a variable scrub type (c.6-
10 metres tall), comprising kānuka and mamaku, with occasional tī kōuka 
(Cordyline australis), māhoe, ponga, kōhūhū (Pittosporum tenuifolium) and 
porokaiwhiri (Hedycarya arborea) (see Plate 4).  The understorey is also variable, 
including patches of leaf litter, Oplismenus hirtellus subsp. imbecillis and areas 
where Gahnia lacera is common.  Wild ginger is scattered throughout and there are 
local seedlings of tradescantia (Tradescantia fluminensis).  Other species scattered 
throughout include mānuka, hangehange, kawakawa, Coprosma spathulata subsp. 
spathulata and Australian sedge (Carex longebrachiata). 

 
Toatoa (Haloragis erecta subsp. erecta) and gorse (<1 metre tall) are common on 
the northern margin of this vegetation and habitat type, alongside the gravel access 
road. 

 
11. Mixed indigenous scrub 

 
In the northern part of the proposed fill site, there are patches of scrub (c.4-5 metres 
tall) dominated by indigenous species including mamaku, mānuka, māhoe, ponga, 
kōhūhū, porokaiwhiri, and māpou (Myrsine australis).  Kawakawa is common in 
the understorey (to c.3 metres tall).  There are patches of wild ginger and a few 
gorse and pampas. 
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Plate 4:  Kānuka-mamaku scrub (Vegetation and Habitat Type 10) on the 

southern side of the gravel access road in the proposed location of the  
fill site (viewed from the eastern end of the access road). 

 
12. Exotic grassland 
 

Exotic grassland occurs between the fragments of mixed indigenous scrub, in the 
northern part of the proposed fill site.  A gravel access road also occurs in this area.  
There are a few small patches of gorse, blackberry, and wild ginger. 

 
5.4 Reservoir site, access road, and gravity main 

 
Sites proposed for the reservoir, access road, and gravity main contained grazed exotic 
grassland, and were used for farming until at least 1966 (based on historical imagery 
sourced from Retrolens1).  An access road was constructed in this area in order to install 
powerlines around 1972-1975 (based on historical imagery sourced from Retrolens). 
 
Four vegetation and habitat types were identified and mapped at the location of the 
proposed reservoir, access road and gravity main (see Table 5, Figure 4, and Plates 5 
and 6).  Each of these types are described below.  Additional photographs are provided 
in Appendix 4. 
 
Table 5: Vegetation and habitat types at the location of the proposed reservoir site, 

access road, and gravity main. 
 

Vegetation and Habitat Type Mapped Area (ha) 
13. Kānuka forest 5.88 
14. Mamaku-kānuka forest 0.57 
15. Mānuka scrub 0.75 
16. Exotic grassland 0.06 

Total 7.26 
 

1  www.retrolens.co.nz accessed in December 2020, licensed by LINZ CC. 

http://www.retrolens.co.nz/
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Plate 5:  Approximate location of proposed reservoir and access road. 

 
 

 
Plate 6:  Approximate location of proposed gravity main. 
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13. Kānuka forest 
 
Forest dominated by kānuka (c.6-10 metres tall) occurs on the hillside where the 
access road to the reservoir is proposed.  There is a dense regenerating understorey 
comprising scattered mamaku, ponga, māhoe, and putaputawētā (Carpodetus 

serratus) (all to c.4 metres tall).  There are a few patches where mamaku is 
dominant in the canopy, with a few tī kōuka (both c.6 metres tall).  A pūriri tree 
(labelled as Tree K in Figure 4, c.7 metres tall, see Plate 7) is present on the western 
side of the route of the proposed access road, on the western side of the proposed 
route.  Gahnia lacera is abundant throughout along with scattered shrubs (to c.2-
3 metres tall) of hangehange, karamū, Coprosma rubra, kawakawa, Coprosma 

spathulata subsp. spathulata, and mingimingi.  Local patches of pampas and wild 
ginger are scattered throughout.   
 
There is a small erosion feature near the top of the straighter section of proposed 
access road (at NZTM E2015534.5 N5814993.6) which likely acts as an ephemeral 
watercourse.  Kiokio is particularly common here. 
 
In some places there is a low bank (c.1-2 metres high) and a formed surface, which 
remains from a previous access track.  Huruhuru tapairu/maidenhair fern (Adiantum 

cunninghamii) and seedlings of ponga are scattered on this bank in places. 
 

 
Plate 7:  Pūriri tree within the kānuka forest (Vegetation and Habitat  

Type 13) near the proposed reservoir access road.  Labelled as  
Tree K in Figure 4, NZTM E2015512.9 N5815078.5. 
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14. Mamaku-kānuka forest 
 

The gully where the the gravity main is proposed is covered in a forest mosaic, 
dominated by mamaku (c.5 metres tall), with kānuka (c.5-10 metres tall) in patches 
and scattered throughout (see Plate 8).  There are also occasional trees (c.2-6 metres 
tall) of ponga, māhoe, putaputawētā, and kāmahi (Weinmannia racemosa).  Gahnia 

lacera is abundant in the understorey, along with scattered karamū, hangehange, 
kiokio, Carex uncinata, pānako, and huruhuru tapairu/maidenhair fern.  Wild ginger 
is scattered throughout, becoming more common on the lower slopes. 

 
15. Mānuka scrub 
 

Vegetation in the area from the saddle to the proposed reservoir site is scrub 
contains mānuka (c.3-4 metres tall) with scattered small trees of tī ngahere 
(Cordyline banksii), kōhūhū, and shrubs of mingimingi, Coprosma rubra, akepiro 
(Olearia furfuracea) and hangehange (see Plate 9).  Gahnia lacera is abundant 
throughout and occurs in gaps in the canopy of mānuka.  There are also occasional 
patches of rārahu (bracken; Pteridium esculentum), as well as occasional small trees 
of kānuka, whauwhaupaku, putaputawētā, and ponga (all to c.2 metres tall), and 
scattered gorse, koromiko and pampas. 
 
On well-drained ridges and slopes there are a few pōhutukawa (c.3 metres tall), toru 
(Toronia toru), and a rewarewa (c.5 metres tall).  Prickly mingimingi, tūrutu 
(Dianella nigra), puakarimu (Lycopodium deuterodensum) and Lepidosperma 

australe occur in the understorey in such areas. 
 

 
Plate 8:  A patch of larger kānuka trees on the western side of the  

location of the proposed gravity main, within mamaku-kānuka  
forest (Vegetation and Habitat Type 14). 
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Plate 9:  Mānuka scrub (Vegetation and Habitat Type 15)  

at the proposed reservoir site. 
 
16. Exotic grassland 
 

At the lower end of the gully where the proposed gravity main is to be located there 
is a wet seep and an area of grassland dominated by tall fescue, cocksfoot, and sweet 
vernal.  There are local patches of rautahi, blackberry and wild ginger, and a few 
pampas, māhoe and mānuka (c.3 metres tall). 

 
5.5 Stream 1 - Pakaranui Stream 

 
Two vegetation and habitat types were identified and mapped at the location of a 
proposed stream crossing on the Pakaranui Stream - Stream 1 (see Table 6 and 
Figure 5).  Each of these types are described below.  Additional photographs are 
provided in Appendix 5. 
 
Table 6: Vegetation and habitat types at the proposed stream crossing, Stream 1 - 

Pakaranui Stream. 
 

Vegetation and Habitat Type Mapped Area (ha) 
17. Kānuka forest 1.05 
18. Exotic grassland 0.12 
Total 1.16 

 
1. Kānuka forest 
 

Forest dominated by kānuka (c.4-12 metres tall) occurs on both sides of this stream 
(see Plate 10). 
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On the southern side of the stream the canopy is about 4-6 metres tall, and there are 
scattered hangehange, pampas and wild ginger in the understorey. 
 
On the northern side of the stream, the forest is taller (c.5-12 metres tall) and more 
diverse.  There are a few large pūriri trees (see Plates 11 and 12), including two 
which are located close to the proposed location of the pipeline (labelled as Trees L 
and M on Figure 5, c.20 metres tall).  The understorey is moderately dense on this 
side of the stream and includes abundant kawakawa (c.2-3 metres tall), and 
scattered ponga, porokaiwhiri, māpou, and putaputawētā.  Leaf litter dominates the 
groundcover, although there are sparsely scattered Asplenium oblongifolium, 
Doodia australis and nīkau seedlings.  There are local patches of wild ginger, rārahu 
(bracken), tall fescue, and blackberry on the terrace on the northern margin of the 
stream. 

 
2. Exotic grassland 
 

Rank exotic grassland occurs along a disused access track to the stream.  A mixture 
of exotic grass species is present including tall fescue, sweet vernal, kikuyu grass 
and cocksfoot. 

 

 
Plate 10:  Kānuka forest (Vegetation and Habitat Type 16) with two large  
pūriri trees, at the location where the proposed pipeline (as indicated by  

the red line) crosses Stream 1.  Patches of bracken, tall fescue,  
blackberry and wild ginger are visible in the foreground. 

 
 



 

 

 

Contract Report No. 5649b   

 
23 © 2021 

 
 



 

 

 

Contract Report No. 5649b   

 
24 © 2021 

 
Plate 11:  Large pūriri tree (Tree L, NZTM E2015133.7 N5813978.9) on  

the stream terrace close to the location of the proposed pipeline, Stream 1. 
The alignment of the pipeline should avoid damaging this tree (see Section 9.2).  

 
 

 
Plate 12:  Large pūriri tree (Tree M, NZTM E2015135.7 N 5814017.3)  
on the northern side of the gully where the proposed pipeline crosses  

Stream 1 (as indicated by the red arrow). To reduce possible adverse effects on 
this pūriri, the alignment of the pipeline should be situated beyond the  

dripline of this tree (See Section 9.2).  
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5.6 Stream 2 - Puremutahuri Stream 
 
Seven vegetation and habitat types were identified and mapped at the location of a 
proposed crossing, of the Puremutahuri Stream (Stream 2) (see Table 7 and Figure 6).  
Each of these types are described below.  Additional photographs are provided in 
Appendix 6. 
 
Table 7: Vegetation and habitat types at a proposed stream crossing, Stream 2 - 

Puremutahuri Stream. 
 

Vegetation and Habitat Type Mapped Area (ha) 
19. Pōhutukawa forest 0.39 
20. (Pōhutukawa)/mamaku-māhoe forest 0.26 
21. Kānuka-mānuka forest 0.40 
22. Mixed indigenous treeland 0.13 
23. Crack willow-grey willow scrub 0.50 
24. Kānuka-brush wattle-pampas scrub 0.09 
25. Exotic grassland 0.27 

Total 2.04 
 
19. Pōhutukawa forest 
 

Forest dominated by pōhutukawa (c.10-15 metres tall) occurs on the steep slope on 
the northern side of the gravel road that leads to Stream 2 (see Plate 13).  There is a 
dense regenerating understorey (c.5-6 metres tall) which includes abundant 
kawakawa, and scattered porokaiwhiri, māhoe, karamū, hangehange, and local 
mamaku.  Climbers such as kiekie and rātā (Metrosideros diffusa) are present on 
some of the larger trees.  Tradescantia is common on the road margins. 

 

 
Plate 13:  Pōhutukawa forest (Vegetation and Habitat Type 19)  

on the northern side of the access road to Stream 2. 
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20. (Pōhutukawa)/mamaku-māhoe forest 
 

A variable forest type occurs on the southern side of the access road that leads to 
Stream 2.  A few pōhutukawa (from the northern side of the road) are emergent 
above forest dominated by patches of mamaku and māhoe (c.10-12 metres tall).  
There are occasional large trees of pūriri near the stream.  There are also scattered 
ponga, kawakawa, hangehange, kohekohe, and occasional whau (Entelea 

arborescens).  In places, there is a relatively steep slope from the road margin to the 
stream below.  Tradescantia and montbretia (Crocosmia ×crocosmiiflora) are 
common near the road margins. 

 
21. Kānuka-mānuka forest 
 

Forest, dominated by kānuka (c.6 metres tall) with abundant mānuka, is present on 
the slope on the southern side of Stream 2.  There is a dense groundcover of 
Australian sedge, and scattered saplings and small shrubs (c.1.5-2 metres tall) of 
ponga, kawakawa, karamū, and hangehange.  There are also local patches of wild 
ginger. 

 
22. Mixed indigenous treeland 
 

An area on the southern side of Stream 2 has been planted with indigenous species 
and a few fruit trees.  There is a patch of tī kōuka (c.4 metres tall), scattered 
harakeke, and a few kahikatea (Dacrycarpus dacrydioides), kauri (Agathis 

australis), akeake (Dodonaea viscosa), and feijoa (Feijoa sellowiana). 
 
23. Crack willow-grey willow scrub 
 

Scrub dominated by crack willow (c.5 metres tall) is present on the terrace 
alongside Stream 2.  There is occasional grey willow (Salix cinerea) and a few bitter 
willow (Salix elaeagnos).  There are a few patches of exotic grasses and pampas, 
and pōhue (Calystegia sepium subsp. roseata) is scattered in places. 

 
24. Kānuka-brush wattle-pampas scrub 
 

There is an area of scrub, dominated by kānuka and brush wattle (Paraserianthes 

lophantha, c.4-5 metres tall) with scattered pampas, on the slope on the southern 
side of Stream 2.  There are also a few mamaku and patches of wild ginger. 

 
25. Exotic grassland 
 

Managed exotic grassland occurs on the property on the southern side of Stream 2.  
A few tutu (c.2 metres tall) occur on the stream margin and there are a few exotic 
and indigenous trees in places, including crack willow and brush wattle. 

 
5.7 Stream 3 - Waikanae Stream 

 
Four vegetation and habitat types were identified and mapped at the location of a 
proposed crossing, of the Waikanae Stream (Stream 3) (see Table 8 and Figure 7).  Each 
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of these types are described below.  Additional photographs are provided in 
Appendix 7. 
 
Table 8: Vegetation and habitat types at a proposed stream crossing, Stream 3 - 

Waikanae Stream. 
 

Vegetation and Habitat Type Mapped Area (ha) 
26. Radiata pine forest 0.54 
27. Kānuka forest 0.50 
28. Exotic grassland 0.33 
Total 1.36 

 
26. Radiata pine forest 
 

Radiata pine (c.25 metres tall) plantation forest is present on the slope on the 
southern side of Stream 3.  In the understorey, there are patches of pātītī 
(Microlaena stipoides) and occasional karamū. 

 
27. Kānuka forest 
 

Forest dominated by kānuka (c.7-10 metres tall) occurs on the steep slope on the 
northern side of Stream 3.  There are occasional pūriri (labelled as Tree N on 
Figure 7, c.15 metres tall, see Plate 14) and rewarewa, and a few kohekohe (to 
c.15 metres tall).  Ponga and mamaku are common in the subcanopy to c.6 metres 
tall, with occasional māhoe and karaka (both to c.4 metres tall).  There is a dense to 
moderately dense understorey (to c.2 metres tall) comprising scattered kawakawa, 
hangehange, and kareao.  Leaf litter dominates the ground cover with sparsely 
scattered ferns of pānako, huruhuru tapairu/maidenhair fern, and Austroblechnum 

lanceolatum. 
 

 
Plate 14:  Large pūriri tree (Tree N, NZTM E2013167.5 N5810706.8) within 
kānuka forest (Vegetation and Habitat Type 27) on the steep slope on the 

northern side of Stream 3.  This tree is located about 10 metres to  
the east of the proposed location of the pipeline. 
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28. Exotic grassland 
 

Rank exotic grassland occurs in the valley of Stream 3.  A small access track (rarely 
used, comprising gravel in places) is present in this valley.  Kikuyu is the dominant 
grass species, which is intermixed with sweet vernal and cocksfoot, and a few 
patches of blackberry.  Near the plantation forest, there is a patch of kānuka (c.4-
12 metres tall) and a few porokaiwhiri (c.4 metres tall), ponga and kawakawa (to 
c.3 metres tall). 

 
 

6. FLORA 
 

6.1 Overview 
 
A total of 136 vascular plant species were recorded during the site visits, including 
90 indigenous and 46 introduced plant species (listed in Appendix 8).  Five of the 
indigenous species and four of the introduced species are only present as planted 
individuals. 
 

6.2 Threatened and uncommon plants 
 
Four of the 90 indigenous vascular plant species recorded within the site have a 
national-level threat classification, including kānuka, pōhutukawa, a climbing species 
of rātā (Metrosideros diffusa) (all classified as Threatened-Nationally Vulnerable in de 
Lange et al. 2018), and mānuka (classified as At Risk-Declining).  These species are in 
the Myrtaceae plant family which is at risk of infection by myrtle rust (Austropuccinia 

psidii), a potentially devastating fungal disease which arrived in New Zealand in May 
2017.  Along with other species in the Myrtaceae family, the threat status of kānuka, 
pōhutukawa, mānuka and this species of rātā has been elevated (since de Lange et al. 
2013) as a precautionary measure based on the potential threat posed by myrtle rust.  
However, within the Bay of Plenty Region, and especially out of Ōpōtiki, these species 
are common and widespread. 
 
Historically, remnants of coastal forests of pōhutukawa - intermixed with pūriri, taraire, 
kohekohe, tawa, rewarewa, and karaka - would have been more common on the coastal 
flats and terraces (Wildland Consultants 2013b and 2019).  Beyond Mōtū Ecological 
District, this species assemblage occurs only in eastern Northland and Coromandel 
(Wildland Consultants 2013b).  Logging, land clearance and accidental fire has reduced 
the extent of coastal forest in the Bay of Plenty Region. 
 
A few large trees of taraire are present near the location of the proposed pipeline to the 
west of the Kereu River (see Figure 2).  Taraire is classified as Threatened-Regionally 
Critical in the Bay of Plenty (Wildland Consultants 2016).  The taraire trees at the site 
of the proposed irrigation scheme (west of Kereu River) are likely to be at least 
100 years old.  Taraire may live to about 400 years of age (Wilcox 2001).  Taraire trees 
at the site are also known to be culturally significant, with some having been used as 
sites for placenta (whenua) burials in the past (landowner pers. comm.). 
 
It was also been noted during discussions with the client that pōhutukawa and pūriri 
trees at the site have recognised local cultural significance.  Pōhutukawa are known to 
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reach 600 years old (Bergin and Hosking 2006), although based on stem diameter-
growth rates (Bylsma et al. 2014), large pōhutukawa trees at the site are likely to be 25 
to 50 years old.  The oldest pūriri trees known are estimated to reach over 2000 years 
old (Southward et al. 2002).  Pūriri trees at the site range from about 12 to 20 metres 
tall and are likely to be between 30 and 60 years old.  Pūriri trees grow relatively fast 
in their early stages, and can attain 15 metres height in about 30 years.  After that, 
growth slows and it can take another 30 years for a pūriri tree to reach 20 metres tall 
(Barton 2020).  There is a close association between kererū and the large-seeded trees 
of kohekohe, tawa, taraire, and karaka.  Kererū are the only common bird which can 
disperse seeds of these trees (McEwen 1978). 
 
An individual of an indigenous orchid species, Orthoceras novae-zeelandiae, was 
recorded near the proposed reservoir location (see Plate 15).  Orthoceras novae-

zeelandiae is not classified as threatened or uncommon regionally or nationally.  
Regenerating shrublands and open scrub, such as that which occurs in this location, 
provide good habitat for many indigenous species of orchids.  Other orchids which may 
be found in such areas include sun orchids (Thelymitra species), and Caladenia species. 
 

 
Plate 15:  Orthoceras novae-zeelandiae in the understorey  

of mānuka scrub near the proposed reservoir site. 
 

6.3 Pest plants 
 
Of the 46 exotic species recorded at the sites, 20 are considered to be environmental 
pest plants (listed in Table 9).  Eleven of these species are listed as pest plant species in 
the Bay of Plenty Regional Pest Management Plan (see RPMP Status in Table 9, Bay 
of Plenty Regional Council 2011).  Nine of the exotic species recorded at the sites - 
crack willow, grey willow, wild ginger, tuber ladder fern, selaginella (Selaginella 
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kraussiana), Mexican daisy, tradescantia, Japanese honeysuckle, and pampas are listed 
in the National Pest Plant Accord (Ministry for Primary Industries 2020). 
 
Table 9:   Pest plant species present at the project sites and their status in the Bay of 

Plenty Regional Pest Management Plan (RPMP) and the National Pest 
Plant Accord (NPPA). 

 
Scientific Name Common Name RPMP Status Listed in the 

NPPA? 
Hedychium flavescens Wild ginger Containment pest Yes 
Jacobaea vulgaris Ragwort Containment pest No 
Rubus fruticosus agg. Blackberry Containment pest No 
Ulex europaeus  Gorse Containment pest No 
Cortaderia selloana Pampas Restricted pest Yes 
Lonicera japonica Japanese honeysuckle Restricted pest Yes 
Nephrolepis cordifolia Tuber ladder fern Restricted pest Yes 
Pinus radiata Radiata pine - wilding Restricted pest No 
Salix cinerea Grey willow Restricted pest Yes 
Salix fragilis Crack willow Restricted pest Yes 
Selaginella kraussiana Selaginella Restricted pest Yes 
Canna indica Indian shoot Not listed No 
Cenchrus clandestinus Kikuyu grass Not listed No 
Cotoneaster glaucophyllus Cotoneaster Not listed No 
Crocosmia ×crocosmiiflora Montbretia Not listed No 
Erigeron karvinskianus Mexican daisy Not listed Yes 
Paraserianthes lophantha Brush wattle Not listed No 
Populus sp. Poplar Not listed No 
Rosa sp. Climbing rose Not listed No 
Salix elaeagnos Bitter willow Not listed No 
Tradescantia fluminensis Tradescantia Not listed Yes 

 
 

7. ECOLOGICAL VALUES 
 

7.1 Overview 
 
Habitats within the site are dominated by secondary kānuka forest and scrub, much of 
which has regenerated since the 1960s.  These areas provide important connectivity 
from the inland hillslopes to the coast, as well as providing buffering of the streams 
from adjoining land uses.  There are a few places where pōhutukawa trees form forest 
and scrub that is of high cultural and ecological value.  Large trees of pūriri, taraire, 
kohekohe, tawa, and karaka that are present within the vicinity of the proposed works 
area are of significant ecological value.  Exotic-dominant habitats and younger 
regenerating areas are generally of moderate to low ecological value. 
 
The ecological values of each area assessed are outlined below.  Section 8 discusses the 
potential effects of the proposed works on these values, and Section 9 provides 
opportunities to avoid or minimise adverse effects.  
 

7.2 Kereu River and surroundings 
 
7.2.1 Pipeline to northeast from intake structure 
 
Pūriri-kānuka forest (Vegetation and Habitat Type 3) within the vicinity of the proposed 
pipeline to the northeast is of very high to high ecological value, containing some large 
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pōhutukawa, pūriri, and tawa trees.  This area also provides protection for a small 
tributary stream. 
 
The pōhutukawa forest and scrub (Vegetation and Habitat Type 4) on the upstream side 
of the proposed location of the water intake structure is of high ecological value.  This 
is because it contains some moderately large pōhutukawa and pūriri trees.  This area is 
also an indigenous buffer of vegetation on the margin of the ecologically-important 
Kereu River. 
 
There is also an area of rautahi-Japanese honeysuckle sedgeland (Vegetation and 
Habitat Type 7) and exotic grassland (Vegetation and Habitat Type 8) near the 
proposed water intake site.  The sedgeland is of moderate ecological value.  Although 
it has a high cover of pest plants, this area appears to retain key ecological functions, 
such as providing protection for the small tributary stream which flows into the Kereu 
River, just downstream of the proposed intake structure.  There is potential for the 
restoration of this sedgeland.  By contrast, the exotic grassland is of comparatively low 
ecological value. 
 

7.2.2 Pipeline to southwest 
 
From the intake structure, the proposed pipeline to the southwest will be attached to the 
State Highway 35 bridge and will be within the road corridor.  It will probably be 
located within the exotic grassland (Vegetation and Habitat Type 8) near the crack 
willow forest (Vegetation and Habitat Type 5), before heading up the hillslope through 
karamū-mamaku-pampas shrubland (Vegetation and Habitat Type 6).  These areas are 
dominated by combinations of young regenerating indigenous and exotic species.  As 
such, these areas are of relatively low ecological value. 
 
Kānuka-mamaku forest (Vegetation and Habitat Type 2) in the gully below the access 
road is of very high ecological value.  Large trees of pūriri, taraire, kohekohe, tawa, and 
karaka are present in the gully and on the road margins.  Taraire is a regionally 
threatened plant species. 
 
Kānuka forest (Vegetation and Habitat Type 1) on the margin of State Highway 35 and 
the eastern side of the access road is of moderate to high ecological value.  It is a 
relatively young forest type but is contiguous with the older kānuka-mamaku forest in 
the gully. 
 

7.3 Fill site 
 
Ecological values of vegetation and habitats within the proposed fill site vary from high 
on the hillslope (mānuka-kānuka scrub - Vegetation and Habitat Type 9, near the 
powerlines), through to moderate on the flat areas (kānuka-mamaku scrub - Vegetation 
and Habitat Type 10), and low on the northern side of the access track (mixed 
indigenous scrub and exotic grassland; Vegetation and Habitat Types 11 and 12 
respectively). 
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7.4 Reservoir site, access road, and gravity main 
 
Kānuka forest (Vegetation and Habitat Type 13), which is dominant along the route of 
the proposed access road, is of moderate to high ecological value.  There is one large 
pūriri tree near the proposed road alignment (identified as Tree K on Figure 4).  This 
area has undergone natural regeneration from farmland since the 1960s, and is now in 
a relatively advanced stage of maturity. 
 
Mānuka scrub (Vegetation and Habitat Type 14) on the slopes above the saddle and in 
the proposed reservoir site is of moderate ecological value. 
 
The alignment of the proposed gravity main includes mamaku-kānuka forest 
(Vegetation and Habitat Type 15) on the slopes and exotic grassland (Vegetation and 
Habitat Type 16) along the margin of the managed farmland.  These types are also of 
moderate ecological value. 
 

7.5 Stream 1 - Pakaranui Stream 
 
Kānuka forest (Vegetation and Habitat Type 17) on the northern slope of the Pakaranui 
Stream gully is of high ecological value.  There are two large pūriri trees and good 
regeneration of indigenous understorey plant species is evident. 
 
The remaining kānuka forest and the exotic grassland (Vegetation and Habitat Type 18) 
on the southern side of the stream are of moderate to low ecological value. 
 

7.6 Stream 2 - Puremutahuri Stream 
 
Pōhutukawa forest (Vegetation and Habitat Type 19) on the northern side of the road 
to the proposed Puremutahuri Stream crossing is of high ecological value. 
 
Kānuka-mānuka scrub (Vegetation and Habitat Type 21) on the hillslope on the 
southern side of the proposed Puremutahuri Stream crossing is of moderate ecological 
value.  It contains relatively young regenerating indigenous vegetation and habitats. 
 
The stream margins and terraces are of moderate to low ecological value and comprise 
the following vegetation and habitat types: pōhutukawa/mamaku-māhoe forest 
(Vegetation and Habitat Type 20), crack willow-grey willow scrub (Vegetation and 
Habitat Type 23), mixed indigenous treeland (Vegetation and Habitat Type 22), 
kānuka-brush wattle-pampas scrub (Vegetation and Habitat Type 24), and exotic 
grassland (Vegetation and Habitat Type 25).  Pest plants are common in these areas. 
 

7.7 Stream 3 - Waikanae Stream 
 
Kānuka forest (Vegetation and Habitat Type 27) on the northern side of the proposed 
Waikanae Stream crossing is of moderate-high ecological value.  There are large trees 
of pūriri, rewarewa and kohekohe, and relatively good natural regeneration of 
indigenous understorey species. 
 



 

 

 

Contract Report No. 5649b   

 
35 © 2021 

Exotic grassland (Vegetation and Habitat Type 28) and plantation radiata pine forest 
(Vegetation and Habitat Type 26) on the southern side of the stream are of moderate to 
low ecological value. 
 
 

8. POTENTIAL ECOLOGICAL EFFECTS 
 

8.1 Overview 
 
Potential adverse ecological effects of the proposed development are set out below, 
including: 
 
• Vegetation clearance. 
• Creation of suitable areas for pest plant establishment. 
• Damage to adjoining vegetation. 
• Damage to tree roots. 
• Habitat fragmentation and edge effects. 
 
These matters are discussed further below. 
 

8.2 Clearance of vegetation 
 
8.2.1 Reservoir site and access road 
 
Construction of the proposed access road (approximately 500 metres long) and 
reservoir will result in vegetation clearance and earthworks over a total area of 
c.6,000 m2 (c.0.6 hectares). 
 
Vegetation clearance will result in edge effects.  Edge effects are defined as changes in 
species abundance and community structure at the interface between two contrasting 
habitats (Murcia 1995).  Edge effects are likely to result from increased light, and 
associated temperature and humidity differentials between the exterior and interior of 
the forest, as well as increased wind exposure.  It is generally accepted that edge effects 
within the interior of forested habitats occur within at least 20-70 metres of the 
immediate edge of the forest but can, under some circumstances, extend much further 
(Norton 2002).  The distance between either side of the cleared area for the proposed 
access road and reservoir will be an average of four metres (based on plans provided 
by the client).    Edge effects along the proposed access road are likely to be minor due 
to the secondary nature of the vegetation present.  Edge effects will be greater around 
the proposed reservoir due to the extent of clearance in an otherwise intact area of 
vegetation.  
 
This vegetation clearance could potentially create a corridor for the dispersal of pest 
plants.  Seeds of pest plants may be dispersed by the movement of people (during 
construction or maintenance) along the road, resulting in the establishment of pest plant 
populations.  Pest plants are particularly likely to germinate and become problematic 
on the road margins where the soil is disturbed during construction.  Any shade-tolerant 
pest plant species which establish along the road margins (for example, selaginella), 
may then colonise adjacent forest habitats.  Without adequate care, over time, pest 
plants could become a significant issue. 
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A pūriri tree (labelled as Tree K on Figure 4, c.7 metres tall) occurs approximately half 
way along the western side of the proposed route of the access road.  Any damage to 
this tree will be minimised or entirely avoided by careful planning of the route of the 
pipeline (see Section 9) 
 
Overall, effects will occur due to vegetation clearance within the long, narrow corridor 
of the proposed access road and reservoir site. Regenerating indigenous semi-coastal 
forest and scrub (of moderate to high ecological value, as explained above) will be lost 
and a passageway will be created for the the dispersal of pest plants and pest animals.  
In addition, there would be adverse effects if the pūriri tree identified in this report was 
to be cleared or damaged. 
 
8.2.2 Fill site 
 
Development of the fill site will require vegetation clearance of c.4,553 metres2 

(c.0.4 hectares).   
 
Effects of vegetation clearance within the proposed fill site are likely because an area 
of regenerating indigenous semi-coastal scrub (of high to low ecological value, as per 
Section 7.3 above) will be lost.  Clearance of this compact area is likely to create 
adverse edge effects on the remaining kānuka forest upslope of the fill site.  For 
example, dispersal of pest plants into the remaining kānuka forest may increase as a 
result of the formation of this new forest edge. 
 
8.2.3 Pipelines and gravity main 
 
Installation of the proposed sections of pipeline, including the gravity main, could result 
in clearance of up to three metre wide temporary tracks to enable access by an excavator 
to construct trenches for the pipeline.  The potential area of clearance of indigenous 
vegetation and habitats for installation of each section of the proposed pipeline are 
provided below: 
 
• Installation of the gravity main (c.120 metres long) will result in the clearance of 

360 metres2 of indigenous vegetation and habitats. 

• Installation of the crossing of Stream 1 will result in the clearance of c.270 metres2 
of indigenous vegetation and habitats (Node 10 to Node 11). 

• Installation of the crossing of Stream 2 will result in the clearance of c.150 metres2 
of indigenous vegetation and habitats (Node 53 to Node 54). 

• Installation of the crossing of Stream 3 will result in the clearance of c.225 metres2 
of indigenous vegetation and habitats (Node 344 to Node 345). 

 
The total footprint of the area to be cleared for temporary access tracks is 
c.1,005 metres2 (c.0.1 hectares) of indigenous vegetation and habitats.  There will be 
adverse ecological effects associated with this clearance, particularly if any of the large 
indigenous trees which have been identified (Figures 2, 5, and 7) are cleared or 
damaged.  However, the pipeline can be routed to avoid these trees (see Section 9). 
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Clearance of indigenous-dominant habitats that are near to the proposed intake structure 
(pōhutukawa forest and scrub, and rautahi-Japanese honeysuckle sedgeland adjoin this 
area) can be avoided during construction of the water intake structure. 
 

8.3 Damage to adjoining vegetation 
 
Vegetation immediately adjacent to the reservoir site, access road, fill site, and other 
sections of pipeline may be damaged during construction by physical contact or 
placement of fill material.  This may occur when construction materials are being 
transported, and during physical construction.  Damage may include trampling of 
understorey and groundcover vegetation by people and machinery, as well as damage 
to bark or branches of adjacent trees. 
 
Any damage to bark on adjacent trees, particularly large branches and trunks, becomes 
a potential site for attack by pathogens and/or insects.  Damage to bark or branches can 
also result in reduced nutrient and water uptake and loss of structural integrity (Ministry 
for Primary Industries 2013, New Zealand Farm Forestry Association 2009).  Such 
damage may therefore lead to gradual declines in tree health and eventual tree death. 
 
If construction results in damage to trees that are to be retained adjacent to the 
construction areas or pipelines, decay could begin that will not have a noticeable effect 
on canopy health or tree stability for several decades.  In general, any damage caused 
to older and longer-lived trees will generally be worse than damage caused to shorter-
lived canopy and understorey trees, shrubs, and ferns.  Damage to adjoining vegetation 
could have adverse ecological effects.  However, with appropriate management, these 
effects could be avoided and/or reduced to less than minor. 
 

8.4 Damage to tree roots 
 
Damage to the roots of trees within the construction areas and/or pipelines will occur 
during installation of the irrigation scheme.  This is particularly likely in areas where 
an excavator will be used to remove soil, such as the access road, reservoir site, fill site, 
and locations where a trench will be created for the pipeline to be laid within the ground.  
Depending on the location, a two and twelve tonne excavator have been proposed for 
use in this project.   
 
Root structures of broadleaved tree species typically consist of large lateral roots at or 
near the soil surface, from which descend anchoring ‘peg roots’.  Small diameter feeder 
roots are largely confined to the upper-most soil layers that contain humus.  Lateral and 
peg roots are important for tree stability, whilst feeder roots/surface roots obtain 
nutrients from the leaf litter and upper-most soil layers. 
 
Where soil is excavated, tree roots could be partially lost or damaged.  Root loss or 
damage is likely to reduce nutrient and water uptake efficiency, and increase the 
vulnerability of a tree to wind throw, pathogens, and invertebrate damage (Ministry for 
Primary Industries 2013, New Zealand Farm Forestry Association 2009).  Effects of 
root loss can be expected to be proportional to the area of the root system of a tree that 
is affected. 
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An excavated road, track or trench which passes along one side of a tree trunk could, 
potentially, affect 50% of the root system of a tree.  This degree of root loss would be 
likely to have a deleterious effect on the long-term health of a tree.  However, if 
excavation depth (or lack of excavation) allows for subsurface lateral roots to pass 
undamaged underneath the road, track or trench, then the extent of feeder root loss will 
be limited to the roots beneath the construction footprint.  Feeder root loss is unlikely 
to significantly affect tree health if all large lateral roots are retained, and if the 
construction footprint only covers a small percentage of the root system of a tree. 
 
A surface of gravel aggregate will be laid on the reservoir access road and the road 
surface will be impenetrable by tree roots.  Therefore, the footprint of the access road 
will be permanently unavailable for feeder roots.  It is unlikely that a tree can 
compensate for the loss of feeder roots under the road by growing additional roots 
elsewhere, as the density of feeder roots within untracked areas may already be at full 
capacity. 
 
Damage to tree roots could have adverse ecological effects, however, with appropriate 
avoidance, these effects can be minimised. 
 

8.5 Fragmentation  
 
Construction of the proposed access road will create a modified corridor with an 
average width of four metres through indigenous forest.   
 
 

9. OPTIONS TO AVOID OR MINIMISE POTENTIAL ADVERSE 
ECOLOGICAL EFFECTS 
 

9.1 Overview 
 
Opportunities to avoid or minimise potential adverse effects of the proposed 
development of the Kereu River Irrigation Scheme are discussed below. 
 

9.2 Avoidance 

Clearance and damage to significant trees identified in this report can be avoided 
through exact placement of the pipeline.  Damage to trees A, G, H, I , J, K, L, M and N 
can all be avoided by minor realignment of the pipeline.  To avoid damage to tree roots, 
earthworks should be avoided within a distance of 1.5 times the height of the tree.   If 
clearance or damage to the root zones of these trees is able to be avoided in this way, 
then ecological impacts will be significantly reduced.  Placement of the pipeline within 
existing roadways will minimise vegetation clearance and impact on tree roots, and 
should be undertaken as much as possible.  In some places, the pipeline may be able to 
be placed on the soil surface without any need for earthworks or disturbance, and this 
will greatly reduce any negative impacts to the surrounding vegetation.  
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9.3 Minimise the removal of and damage to indigenous vegetation 
 
9.3.1 Reservoir site, access road, and fill site 
 
Removal of indigenous vegetation within the proposed reservoir site, access road, and 
fill site cannot be avoided.  The shoulders and batters of these construction areas should 
not be wider than required (as per the provided plans).  To ensure that only the minimum 
area required is cleared, the extent of works should be physically marked with stakes 
and/or flagging tape prior to any vegetation removal and earthworks.  Indigenous 
understorey plants and seedlings within the areas to be cleared could be removed 
carefully and then used for site rehabilitation, to the extent practicable. 
 
Trees that must be removed for construction of the proposed reservoir site, access road, 
and fill site should be felled into the area to be disturbed, to avoid and/or minimise 
damage to the surrounding natural areas. 
 
The pūriri tree (identified as Tree K on Figure 4) on the western side of the proposed 
access road should be retained.  To avoid damage to the roots of this tree, a minimum 
distance of six metres should be maintained between this tree and the margin of the 
access road. 
 
Damage to the roots of indigenous trees that are to be retained alongside the proposed 
reservoir site, access road, and fill site should be avoided or kept to a minimum.  In 
particular, any tree roots greater than five centimetres diameter should not be cut or 
exposed above ground level.  Where possible, the batters and margins of the cleared 
areas should be built up so that the impacted roots are buried below the ground surface. 
 
Small volumes of cleared vegetative material (approximately one cubic metre per 
10 metre length of clearance) should be scattered sparsely within the surrounding 
natural areas.  There are several reasons to retain the cleared material near the 
construction sites: felled logs will provide habitat for indigenous fauna; and retention 
of the vegetative material within the forest helps to return the carbon, nitrogen and other 
nutrients stored within the material to the soil and vegetation at the site. 
 
Physical contact with trees (large branches, and trunks in particular) alongside the 
proposed reservoir site, access road, and fill site should be avoided when construction 
materials are being transported and during construction.  All equipment and machinery 
used during construction should be moved with care. 
 
Larger volumes of vegetative material resulting from the clearance of these areas could 
be transported to the fill site and compacted.   
 
9.3.2 Pipelines and gravity main 
 
Construction and installation of the proposed irrigation scheme in the other areas 
assessed should be undertaken in a manner which will minimise adverse effects on 
indigenous vegetation.  To ensure that only the minimum area required is cleared, the 
extent of works should be physically marked with stakes and/or flagging tape prior to 
any vegetation removal and earthworks. 
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Some vegetation clearance will likely be required to enable access for the excavator to 
dig the trenches in which the pipeline will be laid. 
 
To install the pipeline in areas of steep terrain (such as the gravity access main and 
northern side of Stream 3), the pipeline will be laid onto concrete plinths above the 
ground surface.  The pipeline will likely be hauled into place using a block and tackle.  
Alternatively, a small crane or helicopter could be used to deliver the concrete plinths 
to the site through an existing canopy gap, rather than cutting a wide zig-zag access 
track which will require site rehabilitation. 
 
Removal of larger trees (greater than 30 centimeters diameter at breast height, dbh, 
where breast height is 1.4 metres above ground level) of indigenous species (including 
those identified) should be avoided.  Trees of the key species identified in Figures 2, 5, 
and 7, should not be damaged in any way.  The route of the proposed pipeline should 
follow a path of 'least resistance' (that is, along a route where indigenous trees occur in 
their lowest densities), between the larger trees, so that clearance of indigenous trees 
and vegetation is kept to a minimum. 
 
To avoid damage to the roots of the identified trees, a minimum distance of six metres 
should be maintained between these trees and the pipeline, access tracks, and trenches.  
A slight adjustment to the location of the pipeline near Tree M (Pakaranui Stream - 
Stream 1, Figure 5) will be required to meet this condition (where the pipeline comes 
out of the gully onto the margin of farmland, the location of the pipeline should be 
moved to the west slightly).  The exact location of the proposed pipeline in the gully to 
the west of the Kereu River (Figure 2) is yet to be confirmed, but the final location 
should conform to this requirement of minimum distance from all identified trees.  At 
Puremutahuri Stream (Stream 2, Figure 6), the pipeline should be installed in a trench 
under the gravel road (or immediately alongside it), to avoid damage to the roots of the 
pōhutukawa trees on the northern side of the access road.  In all other locations, the 
current proposed route is a sufficient distance from the identified trees. 
 
Damage to the roots of indigenous trees that are to be retained alongside the proposed 
pipeline should be avoided or kept to a minimum.  In particular, any tree roots greater 
than five centimetres in diameter should not be cut or exposed above ground level 
during trenching.  If any roots are cut or exposed, they should be buried following 
installation of the pipeline. 
 
Where present, the canopy of indigenous vegetation should be maintained above the 
sections of pipeline.  This will enable arboreal fauna to continue to be able to move 
unimpeded throughout the site. 
 
Any cleared vegetative material (expected to be small volumes only, approximately 
<1 metre2 per every 10 metre length of pipeline) should be scattered sparsely within the 
surrounding natural areas.  There are several reasons to retain the cleared material near 
the construction sites: felled logs will provide habitat for indigenous fauna; and 
retention of the vegetative material within the forest helps to return carbon, nitrogen, 
and other nutrients stored within the material to the forest. 
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Physical contact with trees (large branches and trunks in particular) should be avoided 
when construction materials are being transported, as well as during construction.  All 
equipment and machinery used during construction should be moved with care. 
 

9.4 Biosecurity management during construction 
 
During construction, the project manager should undertake regular site visits to ensure 
that the contractors understand and are complying with the guidelines set out in this 
report.  If these are not followed, the project manager should reserve the right to halt 
operations at the work site until the contractors can demonstrate that they will comply 
with these measures. 
 
Only suitably qualified and experienced contractors that have (1) a reputable track 
record in the delivery of high-quality work, and (2) strategies to minimise 
environmental damage, should be engaged to undertake the development. 
 
Information about the ecological values of the site and the importance of avoiding or 
minimising adverse ecological effects should be provided to all contractors and 
personnel working on the development.  Along with this information, relevant training 
should aim to develop a culture amongst the construction and pipeline establishment 
team which will enable them to make ecologically-appropriate decisions on a day-to-
day basis. 
 
All contractors should be made aware of the risks of dispersing propagules or seeds of 
pest plants, soil-borne pathogens, and pest animals such as plague skink (Lampropholis 

delicata) on equipment and materials (including gravel and fill) that are contaminated 
with soil or biological materials.  Any fill material brought to the site for construction 
of the access road should be ‘clean’ and free of pest plant propagules.  Equipment, 
vehicles, and machinery should be pressure-washed and inspected prior to being 
transported to the site, to ensure compliance with these measures. 
 
 

9.5 Maintenance 
 
Actions which should be undertaken to avoid and minimise adverse ecological issues 
associated with maintenance of the proposed infrastructure and access road are 
provided below: 
 
• Any vegetation trimming required for maintenance should be kept to a minimum 

and undertaken with care, particularly to avoid damaging any indigenous trees 
>30 centimetres dbh. 

• Any trees or vegetation which falls onto the access road should be removed 
carefully and scattered sparsely within the surrounding natural area, more than 
two metres from the road margin.  Care should be taken to avoid damaging the 
remaining vegetation adjacent to the road. 

• All infrastructure (particularly the access road) should be checked annually for any 
additional pest plant species or new populations of existing pest plants that have 
established since construction.  Pest plant species of focus include those listed in 
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Table 9 and any additional species that are a potential threat to indigenous forest 
and shrubland communities.  Any infestations found should be controlled promptly, 
with adequate follow-up monitoring and control.  Although monitoring would be 
beneficial for the lifetime of the infrastructure, the frequency of pest plant 
monitoring and control that is required could be reassessed after the third year of 
annual monitoring. 

 
 

10. MITIGATION 
 

10.1 Overview 
 
This project will result in some adverse ecological effects.  Most of these effects can be 
greatly reduced by avoidance or minimisation.  However, indigenous vegetation 
(including areas of high ecological value, and vegetation which meets the criteria for 
significance in the Operative Opotiki District Plan) and habitat for indigenous fauna 
will be lost.  A corridor will also be created for the dispersal of pest plants and pest 
animals. 
 
It should be noted that clearance volumes are best estimates only (based on plans 
provided by the client between November 2020 and May 2021), and more or less 
clearance may occur in any one location during construction, particularly if the pipeline 
locations are adjusted to reduce vegetation removal.  Mitigation actions should account 
for this potential variation. 
 
The adverse ecological effects of the proposed development should be mitigated in 
some way.  The following provide a high-level overview of potential mitigation 
options. Ballpark estimates are provided, based on expert knowledge only.  Full 
calculations and associated considerations have not been applied.  Options for 
mitigation are presented below, and some combination of options could be an 
appropriate outcome. As part of a consent package, a full mitigation plan should be 
prepared as part of the project to ensure that the mitigation actions chosen are 
appropriately implemented, monitored, and are successful. 
 

10.2 Vegetation clearance 
 
This report estimated the area of vegetation clearance, based on plans provided by the 
client, as being one hectare in total: 0.6 hectares for the reservoir and access road and 
0.4 hectares for the fill site.  A small amount of additional clearance (estimated at 0.1 
hectares) will occur during construction, but this will be rehabilitated once construction 
has been completed.  The amount of vegetation clearance to be mitigated for is therefore 
one hectare.   
 
Options for mitigation include: 
 
• Formal protection. 
• Planting of indigenous vegetation to create new habitat. 
• Pest plant control. 
• Pest animal control. 
 



 

 

 

Contract Report No. 5649b   

 
43 © 2021 

10.3 Formal protection 
 
The extent of the land to be protected would depend on the ownership of the land parcels 
that contain indigenous vegetation within the project area.  There is no general rule that 
can be applied when determining the extent of indigenous vegetation that should be set 
aside for mitigation purposes. Ascertaining the extent of the area to be protected would 
require discussions with relevant regulatory bodies. 

 
10.4 Planting of indigenous vegetation to create new habitat 

 
It is estimated that planting areas would need be between two and four hectares in size, 
on the assumption that the vegetation types cleared are regenerating scrub and forest.  
If larger trees, such as pōhutukawa, were to be cleared, then the size of this area would 
be expected to increase significantly.   Plantings will need to be maintained until canopy 
closure is reached (3-5 years), dependent on plant spacings.  
 

10.5 Pest plant control 
 
Pest plant control is a good option for this site and should ideally be undertaken over at 
least 20 hectares within the wider project area.  This would be in addition to pest plant 
control within the project area to ensure that the works did not result in additional pest 
plant establishment.  The key pest plants to target are wilding pines and ginger.   Pest 
plant control should be undertaken for at least 3-10 years. Further detail on pest plant 
control as a mitigation option is presented in Appendix 9. 
 

10.6 Pest animal control 
 
To be effective, pest animal control would need to be undertaken over a large enough 
area to make an impact at a landscape scale due to ongoing reinvasion.  Some habitat 
types (such as coastal margins) may be more suitable for pest animal control than 
others.  Pest control would need to be undertaken on an indefinite basis to be effective, 
so any time limit imposed would be arbitrary.  For this project, pest animal control 
could be used as an optional extra to increase the environmental profile of the project, 
and could take the form of, for example, purchase of traps for the local community to 
maintain.  

 
 

11. CONCLUSIONS 
 
The proposed Kereu River Irrigation Scheme will require the installation of pipelines 
and construction of a reservoir, access road, and an associated fill site (and an intake 
structure that is already consented) to the west of the Kereu River.   
 
Terrestrial habitats within the site are dominated by regenerating kānuka forest and 
scrub.  These areas provide important connectivity from the inland hillslopes to the 
coast, as well as buffering the streams from adjoining land uses.  There are a few places 
where pōhutukawa trees form forest and scrub that is of high cultural and ecological 
value.  Large trees of pūriri, taraire, kohekohe, tawa, and karaka occur locally and are 
also of significant ecological value.   
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Potential adverse effects on vegetation of the proposed development could result from 
vegetation clearance and loss of habitat, damage to adjoining vegetation, or damage to 
tree roots. 
 
Most of these effects on vegetation can be reduced to minor or no more than minor, by 
avoidance or minimization, by changing the alignment of the pipeline in some places, 
and the use of careful construction techniques which minimize vegetation loss.  
However, without mitigation, vegetation clearance of a maximum of about 0.6 hectares 
for the proposed access road and reservoir site, and 0.4 hectares within the proposed fill 
site, will result in loss of significant indigenous vegetation.   
 
Key actions required to avoid or minimise adverse effects on terrestrial ecosystems 
within the project area include realignment of the pipeline to avoid the most important 
individual trees, avoiding damage or clearance of large indigenous trees, minimising 
the extent of indigenous vegetation removal, and the implementation of high biosecurity 
standards throughout the life of the project.  Monitoring of the presence of pest plants 
should be undertaken annually for three to five years post-construction, with prompt 
responses to any issues that arise. 
 
Mitigation options for vegetation clearance that cannot be avoided include formal 
protection of land, additional planting, or weed control over a wider area.  Detail on 
pest plant control, including monitoring requirements, is provided.   
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CHAPTER 13: EARTHWORKS, 
LANDSCAPES, INDIGENOUS 

VEGETATION, AND HABITATS, 
OPERATIVE OPOTIKI 
DISTRICT PLAN 2021 

 
Including assessment of the project area 

against the criteria for assessing significant 
indigenous vegetation and habitats of 

indigenous fauna.  
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13.1.2 Indigenous vegetation and habitats 
 

1. Modification, degradation and destruction of indigenous vegetation and habitats of 
indigenous fauna through urbanisation, land development and drainage has led to a decline 
in biodiversity in the District, particularly in the lowlands. 

2. All areas of indigenous vegetation are important to maintain indigenous biodiversity in the 
District. They contribute to its unique character and they need to be maintained or 
enhanced.  

3. Ecosystems are valuable for their intrinsic values and essential to the wellbeing of people 
and communities. They may be destroyed or degraded by inappropriate vegetation 
clearance, drainage, earthworks, pests, land use change, urban development and 
fragmentation through subdivision. 

4. There is a need for education and incentive mechanisms to provide for the sustainable 
management and restoration of privately owned indigenous vegetation, including 
dunelands and wetlands which are individually important and contribute to ecological 
corridors, enhancing indigenous fauna and conservation values.  

5. Plant and animal pests have contributed to the degradation of indigenous vegetation and 
ecosystems and the decline of indigenous biodiversity. 
 

13.2.2. Objective – indigenous vegetation and habitats 
 
The sustainable management of indigenous vegetation and habitats of indigenous fauna to 
maintain and, where appropriate, enhance biodiversity of the District. This includes 
maintaining the overall extent of rare and threatened ecosystem types. 
 
POLICIES 
13.2.2.1 To avoid adverse effects of activities on indigenous biological diversity in the Coastal Environment 
that is identified under Policy 11(a) of the New Zealand Coastal Policy Statement. 
13.2.2.2 To protect significant indigenous vegetation and significant habitats of indigenous fauna, where 
significance is assessed in accordance with the criteria in Appendix 13.9.3. 
 
13.6.1 VEGETATION DISTURBANCE IN OUTSTANDING NATURAL FEATURES OR LANDSCAPES 
13.6.1.1 Where vegetation clearance is undertaken in an Outstanding Natural Feature and Landscape, the 
following performance standard shall apply: 
1. The area cleared and not otherwise surfaced shall be replanted with locally sourced 
indigenous species within the next growing season. 
2. Pohutukawa trees shall not be removed or trimmed as part of vegetation disturbance under 
this rule. 
 
13.9.3 CRITERIA FOR ASSESSING SIGNIFICANT INDIGENOUS VEGETATION AND HABITATS OF 
INDIGENOUS FAUNA 
Representativeness 
3.1 Indigenous vegetation or habitat of indigenous fauna contains associations of indigenous 
species representative, typical or characteristic of the natural diversity of the District or 
any relevant ecological districts. 
Rarity or distinctive features 
3.2 Indigenous vegetation or habitat of indigenous fauna supports an indigenous species or 
associations of indigenous species threatened or rare nationally, regionally or within the 
relevant ecological district. 
3.3 Indigenous vegetation or habitat of indigenous fauna can contribute to the maintenance 
or recovery of a species threatened or rare nationally, regionally or within the relevant 
ecological district. 
3.4 Indigenous vegetation or habitat of indigenous fauna is distinctive, of restricted 
occurrence or at the limits of its natural distribution range or has developed as a result of 
factors such as natural geothermal activity, historical cultural practices, altitude, water 
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table or soil type. 
3.5 Indigenous vegetation or habitat of indigenous fauna is one of the largest remaining 
examples of its type within the District or any relevant ecological district. 
3.6 Indigenous vegetation or habitat of indigenous fauna is significantly reduced in area and is 
degraded but retains key natural ecosystem functions (for example hydrology) and has a 
high potential for restoration. 
Diversity and pattern 
3.7 Indigenous vegetation or habitat of indigenous fauna contains a high diversity of 
indigenous ecosystem or habitat types, or changes in species composition, reflecting the 
existence of diverse natural features (for example landforms, soil types or hydrology) or 
communities along an ecological gradient. 
Naturalness 
3.8 Indigenous vegetation or habitat of indigenous fauna is in a natural state or healthy 
condition or is in an original condition. 
Ecological context 
3.9 Indigenous vegetation or habitat of indigenous fauna contributes to the ecological viability 
of adjoining natural areas and biological communities, by providing or contributing to an 
important ecological linkage or network or providing a buffer from adjacent land uses. 

3.
10  

Indigenous vegetation or habitat of indigenous fauna provides habitat for 
indigenous species at key stages of their life cycle. 

Viability and sustainability 
3.
11  

Indigenous vegetation or habitat of indigenous fauna is of sufficient size and 
compact shape and has the capacity to maintain its ecological viability over time. 

 
3.
12  

Indigenous vegetation or habitat of indigenous fauna supports intact habitats and 
healthy 
functioning ecosystems. 

3.13 Indigenous vegetation or habitat of indigenous fauna can contribute to the maintenance 
or recovery of a species threatened or rare nationally, regionally or within the relevant 
ecological district. 
Māori 
3.14 Indigenous vegetation or habitat of indigenous fauna contributes to the relationship of 
Māori and their culture and traditions with their ancestral lands, water, sites, waahi tapu 
and other taonga. 
Historical 

3.
15  

Indigenous vegetation or habitat of indigenous fauna is known and valued for 
its connection to the history of the place. 

Community association 
3.16 Indigenous vegetation or habitat of indigenous fauna is known and valued by the 
immediate and wider community for its contribution to a sense of place leading to 
community association with or public esteem for the place or due to its value for 
recreation or education. 

3.
17  

Indigenous vegetation or habitat of indigenous fauna is valued for the contribution it 
is making to research into Bay of Plenty or New Zealand ecosystems. 

 
13.9.4 PRIORITY ECOSYSTEMS AND HABITATS FOR PROTECTION 
(a) coastal dunelands 
(b) freshwater wetlands 
(c) estuarine vegetation and habitats 
(d) indigenous vegetation in riparian areas 
(e) indigenous vegetation associated with land environments (defined by Land Environments of 
New Zealand at Level IV) that have 20 percent or less remaining indigenous cover 
(f) forest remnants in Ōpōtiki Ecological District 
(g) remaining indigenous vegetation on alluvial flats and terraces in the Tāneatua and Waioeka 
Ecological District 
(h) large, intact areas of primary and secondary forest 
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(i)  
(j)  

coastal forest in the Mōtū and Pukeamaru 
Ecological Districts areas of indigenous vegetation 
and habitats which connect (provide wildlife 
corridors) with other areas of indigenous 
vegetation; 

(k) indigenous vegetation associated with ‘originally 
rare’ ecosystem types 

 

(l)  
habitats of rare and threatened species 
(particularly, locally endemic and nationally and 
regionally threatened species) 

(m) vegetation/ecosystem types that have been significantly reduced relative to their original 
extent at a local, regional and national level. 
 

 
The following table is the application of the above ecological criteria (3.1 to 3.13) on the 
indigenous vegetation assessed within this report. 
 

Criteria Met Justification 
3.1 Area contains indigenous vegetation and habitats which are representative of the natural 

diversity of the region. 
3.2 Area supports indigenous species which are threatened or rare nationally.  
3.3 Area can contribute to the maintenance and recovery of indigenous species which are 

threatened or rare nationally. 
3.4 Area includes examples of a threatened vegetation type (coastal pōhutukawa forest). 
3.6 Area contains indigenous vegetation and habitats which are degraded but retains key 

natural functions and has high potential for restoration. 
3.8 Area includes vegetation types in a relatively natural state. 
3.9 Area contributes to the ecological viability of adjoining natural areas and biological 

communities by contributing to an important ecological network. 
3.10 Area provides habitat for indigenous species at key stages of their life cycle. 
3.11 Area is of sufficient size and compact shape to maintain its ecological viability over time. 
3.12 Area supports intact habitats and healthy functioning ecosystems. 
3.13 Area is of sufficient size and compact shape to resist changes initiated by external agents. 

 
The project area also meets the following definitions of priority ecosystems and habitats for 
protection: 
 
d – indigenous vegetation in riparian areas 
h – large, intact areas of primary and secondary forest 
l – habitats of rare and threatened species. 
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APPENDIX 2 
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Plate A2-1:  Kānuka forest (Vegetation and Habitat Type 1) on a roadside cutting 

alongside SH 35, immediately to the west of Kereu River. 
 
 

 

 
Plate A2-2:  View eastward along an eroded access track within kānuka-mamaku 

forest (Vegetation and Habitat Type 2), to the west of Kereu River. 
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Plate A2-3:  Pūriri-kānuka forest (Vegetation and Habitat Type 3),  

on the eastern side of Kereu River. 
 
 

 
Plate A2-4:  Pōhutukawa forest and scrub (Vegetation and Habitat  

Type 4, left side of photograph), on the eastern side of Kereu River. 
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Plate A2-5:  Crack willow forest (Vegetation and Habitat Type 5)  

on the western margin of the Kereu River. 
 

 
Plate A2-6:  Karamū-mamaku-pampas shrubland (Vegetation and Habitat  
Type 6, left side of photograph) near the western side of the Kereu River.   

Kānuka forest (Vegetation and Habitat Type 1) occurs on the roadside  
cutting alongside SH 35 (right side of photograph). 
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Plate A2-7:  Rautahi-Japanese honeysuckle sedgeland (Vegetation  

and Habitat Type 7) on the eastern side of the Kereu River. 
 

 
Plate A2-8:  Exotic grassland (Vegetation and Habitat Type 8) on the western side of 
the Kereu River.  A few patches of mānuka, pampas and harakeke are also present. 
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Plate A2-9:  Proposed location of intake structure on  

the eastern margin of Kereu River. 
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APPENDIX 3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 
 

ADDITIONAL SITE 

PHOTOGRAPHS - 
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Plate A3-1:  Understorey of mānuka-kānuka scrub (Vegetation  

and Habitat Type 9) in the proposed location of the fill site. 
 
 

 
Plate A3-2:  Understorey of kānuka-mamaku scrub (Vegetation and  

Habitat Type 10) in the proposed location of the fill site. 
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Plate A3-3:  Understorey of kānuka-mamaku scrub (Vegetation  

and Habitat Type 10) in the proposed location of the fill site. 
 
 
 

 
Plate A3-4:  Proposed location of the fill site (viewed from northwestern corner). 
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Plate A3-5:  Patches of mixed indigenous scrub (Vegetation and Habitat Type 11) on 

the northern side of the gravel access road.  Proposed location of the fill site. 
 
 

 
Plate A3-6:  A patch of mixed indigenous scrub (Vegetation and Habitat Type 11), 
with abundant mamaku, on the northern side of the gravel access road.  Proposed 

location of the fill site. 
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APPENDIX 4 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 
 

ADDITIONAL SITE 
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SITE, ACCESS ROAD, AND 

GRAVITY MAIN 
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Plate A4-1:  Understorey of kānuka forest (Vegetation and Habitat  

Type 13) along the proposed reservoir access road. 
 
 

 
Plate A4-2:  A low bank alongside the existing track within kānuka forest  

(Vegetation and Habitat Type 13) along the proposed reservoir access road. 
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Plate A4-3:  Understorey of mamaku-kānuka forest (Vegetation and  
Habitat Type 14) along the alignment of the proposed gravity main. 

 
 

 
Plate A4-4:  Understorey of mamaku-kānuka forest (Vegetation and  
Habitat Type 14) along the alignment of the proposed gravity main. 
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Plate A4-5:  Mānuka scrub (Vegetation and Habitat Type 15)  

at the proposed reservoir site. 
 

 
Plate A4-6:  Mānuka scrub (Vegetation and Habitat Type 15)  

at the proposed reservoir site. 
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Plate A4-7:  Understorey of mānuka scrub (Vegetation and Habitat  

Type 15) near the saddle along the proposed reservoir access road. 
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APPENDIX 5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 
 

ADDITIONAL SITE 

PHOTOGRAPHS - STREAM 1 

PAKARANUI STREAM 
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Plate A5-1:  Understorey of kānuka forest (Vegetation and Habitat Type 16) where 
the proposed pipeline (as indicated by the orange flagging tape) crosses Stream 1. 

 
 
 

 
Plate A5-2:  Location where the proposed pipeline crosses Stream 1.   

Patches of bracken, tall fescue, blackberry, wild ginger, and a few  
pampas occur on the stream margin. 
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Plate A5-3:  Kānuka forest (Vegetation and Habitat Type 16) alongside a disused 

track (comprising exotic grassland (Vegetation and Habitat Type 17)) on the southern 
side of Stream 1 (location of the proposed pipeline is indicated by the red line). 
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APPENDIX 6 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 
 

ADDITIONAL SITE 

PHOTOGRAPHS - STREAM 2 

PUREMUTAHURI STREAM 
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Plate A6-1:  (Pōhutukawa)/mamaku-māhoe forest (Vegetation and Habitat  

Type 20) on the southern side of the access road to Stream 2. 
 
 
 
 

 
Plate A6-2:  Kānuka-mānuka forest (Vegetation and Habitat Type 21)  

on the slope on the southern side of Stream 2. 
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Plate A6-3:  Understorey of kānuka-mānuka forest (Vegetation and  

Habitat Type 21) on the slope on the southern side of Stream 2. 
 
 

 

 
Plate A6-4:  Mixed indigenous treeland (Vegetation and Habitat  

Type 22) on the southern side of Stream 2. 
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Plate A6-5:  Stream 2 with crack willow-grey willow scrub (Vegetation and  
Habitat Type 23) on the northern side (left side of photograph) and exotic  

grassland (Vegetation and Habitat Type 25) with occasional tutu on  
the southern side (right side of photograph). 

 

 
Plate A6-6:  Kānuka-brush wattle-pampas scrub (Vegetation and  
Habitat Type 24) on the slope on the southern side of Stream 2. 
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APPENDIX 7 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 
 

ADDITIONAL SITE 

PHOTOGRAPHS - STREAM 3 

WAIKANAE STREAM 
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Plate A7-1:  Plantation radiata pine forest (Vegetation and Habitat  

Type 26) on the slope immediately south of Stream 3. 
 

 
Plate A7-2:  Kānuka forest (Vegetation and Habitat Type 27)  

on the steep slope on the northern side of Stream 3. 
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Plate A7-3:  Understorey of kānuka forest (Vegetation and Habitat  

Type 27) on the steep slope on the northern side of Stream 3. 
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APPENDIX 8 
 
 

VASCULAR PLANTS RECORDED AT SITES WITHIN 
THE PROPOSED IRRIGATION SCHEME 

 
Key 
 
P = Planted. 
N = Naturally occurring. 
 
 
INDIGENOUS SPECIES 
  
Gymnosperms  
  
Agathis australis (P) kauri 
Dacrycarpus dacrydioides (P) kahikatea 
Podocarpus totara var. totara tōtara 
  
Monocot. trees and shrubs  
  
Cordyline australis (P & N) tī kōuka, cabbage tree 
Cordyline banksii tī ngahere, forest cabbage tree 
Rhopalostylis sapida nīkau 
  
Dicot. trees and shrubs  
  
Beilschmiedia tarairi taraire 
Beilschmiedia tawa tawa 
Brachyglottis repanda rangiora 
Carpodetus serratus putaputawētā 
Coprosma repens (P) taupata  
Coprosma rhamnoides  
Coprosma robusta karamū, kāramuramu 
Coprosma rubra   
Coprosma spathulata subsp. spathulata  
Coriaria arborea var. arborea tutu 
Corynocarpus laevigatus karaka  
Dodonaea viscosa (P) akeake 
Dysoxylum spectabile kohekohe 
Entelea arborescens whau 
Geniostoma ligustrifolium var. ligustrifolium hangehange  
Hebe stricta var. stricta koromiko, kōkōmuka 
Hedycarya arborea porokaiwhiri; pigeonwood 
Knightia excelsa rewarewa 
Kunzea robusta kānuka  
Leptecophylla juniperina var. juniperina prickly mingimingi 
Leptospermum scoparium agg. mānuka  
Leucopogon fasciculatus mingimingi 



 

 

 

Contract Report No. 5649b   

 
77 © 2021 

Melicytus ramiflorus subsp. ramiflorus māhoe  
Metrosideros excelsa pōhutukawa 
Myrsine australis māpou, matipou, māpau  
Olearia furfuracea akepiro, tanguru 
Ozothamnus leptophyllus  tauhinu  
Piper excelsum subsp. excelsum kawakawa 
Pittosporum tenuifolium  kōhūhū, rautāhiri, rautāwhiri 
Pseudopanax arboreus whauwhaupaku, puahou, five finger 
Pseudopanax crassifolius (P) horoeka, lancewood 
Pseudopanax lessonii houpara 
Toronia toru toru  
Vitex lucens pūriri 
Weinmannia racemosa kāmahi 
  
Monocot. lianes  
  
Freycinetia banksii  kiekie 
Ripogonum scandens supplejack, kareao 
  
Dicot. lianes  
  
Calystegia sepium subsp. roseata pōhue 
Clematis paniculata puawānanga 
Metrosideros diffusa rātā  
Muehlenbeckia australis puka 
  
Lycopods and psilopsids  
  
Lycopodium deuterodensum  puakarimu 
  
Ferns  
  
Adiantum cunninghamii huruhuru tapairu, maidenhair fern 
Asplenium flaccidum makawe, ngā makawe o Raukatauri 
Asplenium oblongifolium huruhuru whenua  
Austroblechnum lanceolatum rereti, nini 
Cyathea dealbata ponga, silver fern 
Cyathea medullaris mamaku  
Doodia australis pukupuku  
Hymenophyllum demissum irirangi, piripiri, filmy fern 
Hymenophyllum multifidum mauku, filmy fern 
Hymenophyllum sanguinolentum piripiri, filmy fern 
Icarus filiformis  pānako 
Leptopteris hymenophylloides heruheru 
Microsorum pustulatum  kōwaowao, pāraharaha, hound’s tongue 

fern  
Microsorum scandens  mokimoki 
Paesia scaberula mātātā  
Parablechnum novae-zelandiae  kiokio 
Pneumatopteris pennigera pākau 



 

 

 

Contract Report No. 5649b   

 
78 © 2021 

Pteridium esculentum rārahu, bracken 
Pteris macilenta  titipo, sweet fern 
Pteris tremula turawera, shaking brake 
Pyrrosia eleagnifolia leather-leaf fern 
  
Orchids  
  
Orthoceras novae-zeelandiae māikaika 
  
Grasses  
  
Microlaena stipoides pātītī, meadow rice grass 
Oplismenus hirtellus subsp. imbecillis  
  
Sedges  
  
Bolboschoenus fluviatilis pūrua grass, kukuraho 
Carex geminata agg. rautahi 
Carex secta pūrei, makura, pūreirei, pūrekireki, 

pūkio 
Carex solandri  
Carex uncinata  kamu matau a Maui, kamu 
Carex virgata pūrei   
Cyperus ustulatus f. ustulatus toetoe upoko-tangata 
Gahnia lacera  tarangārara, toetoe kiwi, toetoe 

ngaungau, tatangi 
Lepidosperma australe  
Schoenus tendo wīwī  
  
Monocot. herbs (other than orchids, grasses, sedges, and rushes) 
  
Astelia fragrans kakaha 
Dianella nigra tūrutu  
Phormium tenax (P & N) harakeke, flax 
Typha orientalis raupō  
  
Composite herbs  
  
Senecio bipinnatisectus Australian fireweed 
  
Dicot. herbs (other than composites)  
  
Centella uniflora  
Haloragis erecta subsp. erecta toatoa 
Lobelia anceps punakura 
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NATURALISED AND EXOTIC SPECIES 
  
Gymnosperms  
  
Juniperus sp. (P)  
Pinus radiata radiata pine 
  
Dicot. trees and shrubs  
  
Cotoneaster glaucophyllus  cotoneaster 
Feijoa sellowiana (P) feijoa 
Paraserianthes lophantha brush wattle 
Populus sp. poplar 
Prunus persica (P) peach tree, nectarine 
Rosa sp. climbing rose 
Salix elaeagnos bitter willow 
Salix fragilis crack willow 
Ulex europaeus gorse 
  
Dicot. lianes  
  
Lonicera japonica Japanese honeysuckle 
  
Lycopods and psilopsids  
  
Selaginella kraussiana  creeping clubmoss, selaginella 
  
Ferns  
  
Nephrolepis cordifolia tuber ladder fern 
  
Grasses  
  
Agrostis capillaris browntop 
Anthoxanthum odoratum sweet vernal 
Bromus willdenowii prairie grass 
Cenchrus clandestinus  kikuyu grass 
Cortaderia selloana pampas  
Dactylis glomerata cocksfoot 
Holcus lanatus Yorkshire fog 
Lolium arundinaceum subsp. arundinaceum tall fescue 
Sporobolus africanus ratstail 
  
Sedges  
  
Carex longebrachiata Australian sedge 
  
Monocot. herbs (other than orchids, grasses, sedges, and rushes) 
  
Canna indica canna lily, Indian shoot 



 

 

 

Contract Report No. 5649b   

 
80 © 2021 

Colocasia esculenta (P) taro 
Crocosmia ×crocosmiiflora montbretia 
Hedychium flavescens wild ginger, yellow ginger 
Tradescantia fluminensis tradescantia 
  
Composite herbs  
  
Achillea millefolium yarrow 
Erigeron karvinskianus Mexican daisy 
Erigeron sumatrensis  broad-leaved fleabane 
Hypochaeris radicata catsear 
Jacobaea vulgaris  ragwort 
  
Dicot. herbs (other than composites)  
  
Digitalis purpurea foxglove 
Galium aparine cleavers  
Lotus pedunculatus lotus 
Malva sp. mallow 
Mentha ×piperita peppermint 
Phytolacca octandra inkweed 
Plantago lanceolata narrow-leaved plantain 
Ranunculus repens creeping buttercup 
Rumex acetosella  sheep’s sorrel 
Rumex crispus curled dock 
Trifolium repens white clover 
Verbena bonariensis purple-top 
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APPENDIX 9 
 

PEST PLANT MITIGATION  
 

 
WILDING PINES 
 
• An area of at least 20 hectares that contains wilding pines should be identified close to the 

project area, as the target for control. 

• All wilding pines within the control area should be either felled or poisoned standing.  
Poisoning should use best practice methods for pine control (see below).  Saplings and 
seedlings should be hand-pulled. For trees up to 60 millimetres in diameter, fell using hand 
tools - loppers and hand-saws, small axes - year-round.  Make sure no green needles are 
left below the cut.  

 
BASAL BARK HERBICIDE APPLICATION 
 
• Relatively young wilding pines which still have thin bark can be killed standing by the 

application of basal bark herbicide treatment to the base of the sapling or tree.  An off-the-
shelf product is available (X-Tree Basal), or herbicide can be purchased and mixed to 
formulate a similar product. 
 

CHAINSAWS 
 
• For trees between 60 millimetres and 200 millimetres, fell using a chainsaw (year-round). 

Make sure no green needles are left below the cut. 
 

DRILL AND FILL 
 
• Ideally during active growing conditions between September and February, however can 

be used year-round.  

• Holes should be drilled into the base of the tree as near to the ground as possible.  Larger 
trees can be drilled at waist to chest height. 

• Drill holes at a 45º angle at even intervals (approximately every 10-20 centimetres) around 
each tree trunk using a battery powered drill or 2-stroke auger. The number of holes drilled 
depends on the size of diameter at breast height (DBH) and herbicide used (See Table 2 in 
Section 4.3). 

• Holes should be drilled to a depth of four centimetres (excluding bark) and no more than 
eight centimetres.  

• Once holes are drilled, immediately inject the hole with 10 millilitres of an appropriate 
herbicide using a trigger sprayer (on jet not spray) or drench gun and pack. 

• Where roots are visibly protruding from the base of the tree, holes should be drilled above 
the protruding roots.  

• On multi-stem trees, each stem should be treated as a separate tree.  
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CHAINSAW STEM CUT AND POISON 
 
• Ideally during active growing conditions between September and February, however can 

be used year-round. 

• Using a chainsaw, cut long cuts that are slightly angled down (to hold the chemical) around 
the tree trunk. The cut length should be a minimum of 100 millimetres and may vary 
depending on the size of the tree (e.g. longer cuts for larger trees).   

• Cuts should be a minimum of 10 millimetres deep and a maximum of 25 millimetres deep to 
ensure penetration of the herbicide into the cambium layer. 

• Fill the cuts with an appropriate herbicide. 

• Cuts should be located above any protruding roots (as per drill and fill above).  

• Roots do not need to be cut and poisoned.  

• The location of all trees treated should be recorded as a GPS way point so that treated trees 
can be relocated to accurately assess the success of control. 

• The number of cuts for each tree should be determined based on the diameter of the tree at 
breast height: 
- 200-300 millimetres diameter - 2-3 cuts. 
- 300-500 millimetres diameter - 3-4 cuts. 
- 500-800 millimetres diameter - 4-5 cuts. 
- 800 plus millimetres diameter - 5 or more cuts. 

• The GPS points of all pines controlled should be recorded to allow for follow up visits to 
ensure the entire tree has died.   

• Control should be undertaken until all pines within the 20 hectare area are dead, and follow 
up control should take place every 3-5 years to remove any surviving trees within the area, for 
a period of at least 10 years. 

 
WILD GINGER 
 
• All wild ginger encountered within 50 metres of the pipeline/earthworks disturbance zone 

should be controlled (and ideally eradicated). 

• Control methods should follow best practice advice from Bay of Plenty Regional Council. 

• The GPS waypoints of all ginger that are treated should be recorded to allow for follow up 
visits to ensure the entire plant has died.  The GPS should be provided to BOPRC to assist 
with their regional control programme. 

• Control should be undertaken until all known ginger plants within the treatment area are 
known to have been successfully killed.  Yearly surveys should be undertaken for a period of 
at least five years to determine that no ginger has re-established within the control zone, and 
any new infestations should be controlled using best practice methods. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


