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SUMMARY 

Todd Generation is proposing to construct a 400-Megawatt Solar Farm at Rangitāiki, 35 kilometres 
southeast of Taupō.  The Solar Farm will be contructed in three stages over a 1022 hectare property 
that is currently a dairy farm.  To faciltate construction of the solar farm, earthworks and a roading 
network will be required to provide access.  The site is bisected by the Otamatea River and five of 
its tributaries, which are fed by a number of constructed farm drains. 

BTW Company Limited (BTW) was engaged to undertake a Ecological Impact Assessment (EcIA) 
for the proposal as part of the resource consent application required from the Bay of Plenty Regional 
Council.  The project will include using the existing vehicular stream crossing points and construction 
of seven new stream crossing points. 

This EcIA report details the existing ecological values of the subject site and investigates the 
potential and actual effects, both adverse and positive of the proposed works on these values. This 
assessment was based on the Environment Institute of Australia and New Zealand Inc. (EIANZ) 
EcIA Guidelines (Roper-Lindsay et al., 2018), developed for assessment of terrestrial and freshwater 
ecosystems in New Zealand. 

The existing ecological values can be summarised by the following main points: 

 All the watercourses traversing the subject site, except the downstream end of the Otamatea 
River, are degraded in terms of ecological stream health indicators and water quality and many 
are modified by channelisation and straightening. 

 Although largely fenced to exclude stock, the modified tributaries of the Otamatea River are 
devoid of indigenous riparian vegetation and were assessed as having low ecological value. 

 The highest ecological valued units on the subject site and immediately upstream are the 
Matea Road Wetland- Otamatea Swamp and Otamatea River Marginal Strip, which provides 
an ecological corridor through the site. 

 Other than in this corridor, terrestrial vegetation ecological values are either low or negligible 
as the land is dominated by introduced pasture grasses used for dairy farming. 

In summary, the postive ecological benefits from the project include: 

 Restoration and revegetation of the riparian habitats and improvements in water quality and 
stream health with the change in land use. 

 Improved erosion control within the streams and on their margins, through fencing and 
biodiversity planting. 

 Increases in riparian plant diversity and increased wetland extent of the Otamatea Swamp and 
representation of guilds, through remediation planting and restoration. 

 Improved weed control, such as wilding pine control. 

The project does have the potential to cause adverse ecological effect in the Otamatea Stream, its 
modified tributaries and the adjacent Otamatea Swamp.  These effects include: 

 Up to 452.9 m2 of permanent stream bed loss and 274 metres of stream bank length due to 
culverting associated with internal road access. 

 Potential to impede fish passage into and through the culverts. 

 Potential for injury and/or mortality of native fauna during construction. 
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 Potential for temporary sedimentation from any uncontrolled discharges to the downstream 
receiving environment during stream works and earthworks. 

 Potential weed proliferation following earth disturbance. 

The following recommendations have been proposed to address any actual or potential adverse 
effects: 

 Preparation of an Erosion and Sediment Control Plan and a Construction Spill Management 
Plan. 

 Minimisation and aquatic offsetting the 452.9 m2 of stream area and 274 metres of stream 
bank loss by preparation and implementation of an Ecological Management Plan (EcMP). 

 Aquatic offsetting of the permanent stream bed area and stream bank loss at a 1:3 ratio.  The 
applicant has indicated the permanent stream bed area and stream bank loss will be offset at 
a 1:10 ratio, which will result in a net gain for biodiversity values. 

 Preparation and implementation of a Fish Management Plan to avoid or minimise the harm to 
freshwater fish during construction. 

Implementation of the proposed management plans, and other proposed mitigation measures 
recommended in this report, will appropriately avoid or minimise any actual and potential adverse 
effects of the project and help realise the ecological benefits. The proposed works are not anticipated 
to have any significant residual adverse effects on the baseline condition. The change in land use, 
improvements in riparian planting, wetland restoration, as well as weed and pest management and 
erosion control are expected to result in net positive effects on freshwater and terrestrial ecological 
values.  

 

  



Rangitāiki Solar Ecological Impact Assessment  210506 

 

  

iii Rev A - 14/02/2022 
   

CONTENTS 

 

1 INTRODUCTION ................................................................................................................... 1 

1.1 Purpose ................................................................................................................................. 1 

1.2 Project overview .................................................................................................................... 1 

1.3 Avoidance and Alternative Design Options ............................................................................ 4 

1.4 Panel design .......................................................................................................................... 4 

1.5 Legislative Setting .................................................................................................................. 5 

2 SITE OVERVIEW, TOPOGRAPHY, CLIMATE AND CURRENT 
LANDUSE ............................................................................................................................. 6 

2.1 Ecological Context ................................................................................................................. 6 

3 ECIA METHODS AND ASSESSMENT FRAMEWORK ......................................................... 8 

3.1 Freshwater Ecological Assessment ....................................................................................... 8 

3.1.1 Otamatea River and Watercourse Habitat ................................................................ 8 

3.1.2 Wetland and Potential Wetland Habitats .................................................................. 9 

3.1.3 Freshwater Fish ....................................................................................................... 9 

3.1.4 Macroinvertebrates .................................................................................................. 9 

3.1.5 Water Quality ......................................................................................................... 10 

3.2 Terrestrial Ecological Assessment ....................................................................................... 10 

3.2.1 Vegetation .............................................................................................................. 10 

3.2.2 Avifauna ................................................................................................................. 10 

3.2.3 Herpetofauna ......................................................................................................... 10 

3.2.4 Bats ........................................................................................................................ 10 

4 EXISTING FRESHWATER ECOLOGICAL VALUES .......................................................... 11 

4.1 Stage 1 Water Courses ........................................................................................................ 11 

4.1.1 Modified Tributary 1 ............................................................................................... 11 

4.1.2 Modified Tributary 2 ............................................................................................... 12 

4.2 Stage 2 Watercourses ......................................................................................................... 13 

4.2.1 Otamatea River ...................................................................................................... 13 

4.2.2 Modified Tributaries 3 and 4 ................................................................................... 15 

4.3 Stage 3 Watercourses ......................................................................................................... 15 

4.3.1 Modified Tributary 5 ............................................................................................... 15 

4.3.2 Ecological Value Summary: Stream Habitats at Impact Sites SC1- SC7 ................ 16 

4.4 Freshwater Ecological Value- Other Water Courses ............................................................ 16 

4.4.1 Otamatea River Downstream of Existing Farm Stock Bridge .................................. 16 

4.5 Wetlands .............................................................................................................................. 18 

4.5.1 Tributary 1 and Tributary 2 Wetland Areas ............................................................. 18 

4.5.2 Otamatea Swamp .................................................................................................. 19 

4.5.3 Matea Road Wetland.............................................................................................. 21 

4.6 Freshwater Fish ................................................................................................................... 22 

4.7 Ecosystem Health Indicators ................................................................................................ 22 

4.7.1 Macroinvertebrates ................................................................................................ 22 

4.7.2 Periphyton (Chlorophyll- A Biomass) ...................................................................... 23 

4.8 Water Quality ....................................................................................................................... 24 

5 TERRESTRIAL ECOLOGICAL VALUES: ADJACENT IMPACT 
SITES .................................................................................................................................. 26 



Rangitāiki Solar Ecological Impact Assessment  210506 

 

  

iv Rev A - 14/02/2022 
   

5.1 Pasture Areas adjacent Impact Sites ................................................................................... 26 

5.2 Surrounding Ecological Units to the Impact Sites ................................................................. 26 

5.2.1 Otangimoana Stewardship Area and Otamatea River Marginal Strip ..................... 26 

5.3 Avifauna ............................................................................................................................... 28 

5.4 Herpetofauna ....................................................................................................................... 29 

5.5 Bats ..................................................................................................................................... 29 

5.6 Other Mammalian Pests ...................................................................................................... 30 

6 ECOLOGICAL IMPACT ASSESSMENT ............................................................................. 31 

6.1 Freshwater Ecology ............................................................................................................. 31 

6.1.1 Earthworks ............................................................................................................. 31 

6.1.2 Stream works ......................................................................................................... 33 

6.1.3 Freshwater Fish ..................................................................................................... 36 

6.1.4 Macroinvertebrates ................................................................................................ 36 

6.2 Terrestrial Ecology ............................................................................................................... 37 

6.2.1 Terrestrial Vegetation ............................................................................................. 37 

6.2.2 Impact to Frost Flat Communities ........................................................................... 37 

6.2.3 Avifauna ................................................................................................................. 38 

6.2.4 Herpetofauna ......................................................................................................... 38 

6.2.5 Bats ........................................................................................................................ 39 

6.3 Ecological Impact Summary ................................................................................................. 39 

6.4 Ecological Impact Assessment -Summary ........................................................................... 40 

7 CONCLUSIONS AND RECOMMENDATIONS .................................................................... 43 

REFERENCES ............................................................................................................................. 45 

APPENDIX A WATER COURSE PLAN ......................................................................... 48 

APPENDIX B ASSESSMENT OF EFFECTS METHODOLOGY ..................................... 49 

APPENDIX C ENVIRONMENTAL EDNA DATA............................................................. 52 

APPENDIX D ADJACENT ECOLOGICAL UNITS IN ECOLOGICAL DISTRICT............ 53 

APPENDIX E PRELIMINARY STREAM CROSSING DESIGN ....................................... 55 

 



Rangitāiki Solar Ecological Impact Assessment  210506 

 

  

v Rev A - 14/02/2022 
   

TABLES 

Table 1.1:   Stream Crossing Point Details .................................................................................. 5 

Table 5.1:   Native bird species incidentally recorded in the locality during previous 
site visits including habitat and diet preferences. .................................................... 28 

Table 5.2:   Exotic bird species recorded on the subject site during previous site 
visits, as well as species detected in eDNA sampling. ............................................ 29 

Table 6.1:   Stream Crossing Impact Assessment Details ......................................................... 33 

Table 6.1:   Ecological Imapct Assessment Summary ............................................................... 40 

 

FIGURES 

Figure 1.1:   Rangitāiki Solar Farm Site Location ......................................................................... 1 

Figure 1.2:   Site Overview Looking East...................................................................................... 3 

Figure 1.3:   Site Overview Looking South ................................................................................... 4 

Figure 1.4:   Rangitāiki Solar Panel Demonstration Array ............................................................. 5 

Figure 4.1:   Looking downstream into modified tributary 1 ........................................................ 11 

Figure 4.2:   Downstream end of Modified tributary 1 in area of milled pine trees ....................... 12 

Figure 4.3:   Downstream end of Tributary 2 at existing stream crossing point ........................... 13 

Figure 4.4:   Otamatea River at the proposed stream crossing point SC1 looking 
downstream ........................................................................................................... 14 

Figure 4.5:   Otamatea River at existing culvert crossing on farm access track .......................... 14 

Figure 4.6:   Looking upstream of the existing farm access track toward the Otamatea 
Swamp ................................................................................................................... 14 

Figure 4.7:   Downstream end of Tributary 5 looking upstream, adjacent SC7 ........................... 16 

Figure 4.8:   Otamatea River looking downstream of existing stock bridge ................................. 17 

Figure 4.9:   Otamatea River looking upstream of the existing stock bridge ............................... 17 

Figure 4.10:   Otamatea River at Downstream end of subject site ................................................ 18 

Figure 4.11:   Small wetland feature on the northern bank of modified tributary 1 ........................ 18 

Figure 4.12:   Vegetation in the centre of Otamatea Swamp- September 25th, 2021 .................... 20 

Figure 4.13:   Vegetation on Southwest edge of the Otamatea Swamp with Otamatea 
River in foreground- September 25th, 2021 ............................................................. 20 

Figure 4.14:   Ring drain around Otamatea Swamp southern edge looking south to 
Kokomoka Forest- September 25th, 2021 ............................................................... 21 

Figure 4.15:   Grazed wetland vegetation immediately east of Otamatea Swamp- 
September 25th, 2021 ............................................................................................. 21 

Figure 5.1:   Felled Wilding Contorta Pines in Otamatea Marginal Strip looking 
upstream ................................................................................................................ 27 

Figure 5.2:   Otamatea Marginal Strip adjacent Otamatea River looking upstream to 
subject site ............................................................................................................. 27 

 

 



Rangitāiki Solar Ecological Impact Assessment  210506 

 

  

1 Rev A - 14/02/2022 
 

1 INTRODUCTION 

BTW Company Limited (BTW) was engaged by Todd Generation to prepare this Ecological Impact 
Assessment (EcIA) to support the resource consent applications for the project.  Todd Generation 
plan to construct a 400-megawatt Solar Farm at Rangitāiki in the Bay of Plenty.  The location of the 
proposed Rangitāiki Solar farm is presented in Figure 1.1. 

 

Figure 1.1:   Rangitāiki Solar Farm Site Location 

1.1 Purpose 

The purpose of this EcIA was to firstly outline the existing ecological values of the subject site 
adjacent the proposed solar farm and the surrounding area, including the area immediately adjacent 
the Otamatea Stream, its tributaries and the Otamatea Swamp.  The report then provides a summary 
of the actual or potential effects on the ecological values both in the short and long term over the 
lifecycle of the solar farm.  This EcIA then identifies potential management approaches to avoid, 
remedy or minimise all potential ecological impacts and realise potential ecological benefits.  

The EcIA has been undertaken in accordance with the Environment Institute of Australia and New 
Zealand Inc (EIANZ) EcIA Guidelines (Roper-Lindsay, Bannock, Christensen, Head, Grove, De Luca 
2018).  These guidelines also determine the best practice environmental management options, 
should residual adverse effects result from the proposal. 

1.2 Project overview 

Todd Generation’s primary objective is to construct a 400-megawatt solar array at Rangitāiki on a 
1,022-hectare site located 35 kilometres southeast of Taupō.  Rangitāiki is at the southern end of 
the Kaingaroa plains on the volcanic plateau in the central North Island.  Running through the project 
area is the Otamatea River, that flows south to meet the Rangitāiki River in the Kāingaroa Forest.  
The site lies within the Taupō District Council and Bay of Plenty Regional Council boundaries. 
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The site has two Transpower 220 kV high voltage circuits traversing in a north to south alignment.  
Todd Generation have indicated the proposed solar farm will be constructed over three stages, with 
Stages 1 and 2 providing 150 megawatts each and Stage 3 100 megawatts (Figure 1.1). 

Stage 1 will be undertaken in the North and East of the property between the Otamatea River to the 
west and Matea Road to the east.  A 220 kV switch yard and a construction lay down area will be 
constructed immediately south of the existing high voltage transmission line corridor.  To facilitate 
access for Stage 1, a new site access road will be constructed off State Highway 5.  Solar panels 
will be constructed across the predominantly flat and gently rolling land but there will be panel 
exclusion around all identified wetland features, the Otamatea River, the two tributaries of the 
Otamatea River and some of the land across the site with slopes greater than 15 degrees 
(Figure 1.2). 

Stage 2 will be undertaken in the South of the property adjacent State Highway 5 and west past the 
Rangitāiki Tavern.  This part of the property has the Otamatea River in the centre east which drains 
the Otamatea Swamp and the Matea Road Swamp upstream of the proposed farm.  There are also 
two tributaries of the Otamatea River in the centre of this area which are fed by a series of 
constructed farm drains (Figure 1.3).  There is also a stand of Pine and wilding pine/Pinus contorta 
adjacent Stage 2, which have been partial removed by both the current landowner and the Bay of 
Plenty Regional Council as part of the wilding pine control programme in the Rangitāiki Catchment. 

Stage 3 will be undertaken in the west and north of the property bounded by the Otamatea River to 
the East and Monowai Dairy Farm to the North.  There is only one tributary of the Otamatea River in 
the centre of Stage 3.  Stage 3 has several panel exclusion areas from the 220 kV transmission line 
corridor, including the sloping hill in the west of the property, the existing dairy shed and access 
track.  Stage 3 also contains an earth works ‘borrow site’ for material to construct the various roads 
and access tracks needed for all three stages (Figure 1.2 and Figure 1.3).  
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Figure 1.2:   Site Overview Looking East 

Stage 1 

Stage 3 

Otamatea River and 
Marginal Strip 
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Figure 1.3:   Site Overview Looking South 

1.3 Avoidance and Alternative Design Options 

The proposed design has avoided all wetland areas, with no culverts, laydown areas, soil stockpiling 
or other earthworks proposed within the wetland areas. Furthermore, at least a 10-metre-wide buffer 
from all permanent and semi-permanent water courses has been proposed, which excludes the 
constructed farm drainage network. 

1.4 Panel design 

The proposed solar panels are likely to be a mix of 1P and 2P trackers which are on a rack that is ~ 
4.8 metres wide and between 28 and 90 metres long.  Each rack will pivot with the sun so that its 
highest and lowest points on the panel will be 4.3 and 0.6 metres above ground level, respectively.  
Each rack will be 11-15 metres apart as to reduce panel to panel shading and allow access for 
maintenance. The racks will be connected to underground cabling via a central inverter prior to 
connection with the Transpower grid. 

State Hwy 5 

Stage 2 

Existing bridge Upstream end of Otamatea 
River Marginal Strip 

Stage 3 
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Figure 1.4:   Rangitāiki Solar Panel Demonstration Array 

1.5 Legislative Setting 

Todd Generation (herein referred to as the Applicant) have indicated the existing farm infrastructure 
of roading and tracks will be used to construct the solar farm.  However, seven new water course 
crossing points have been identified as being fundamental for construction and ongoing operation.  
The Applicant has indicated the preferred stream crossing method is bridging out of the water 
courses using concrete or steel single span bridges.  However, where bridging is not possible, 
stream crossing points will be constructed via culvert piping. 

To be conservative in this EcIA, all new stream crossings have been assessed as culverts and not 
bridges.  This was because detailed stream crossing design has not been undertaken so the worst-
case scenario for the loss of stream bed and bank habitat has been applied in this EcIA.  Each of 
the seven proposed stream crossing points will require assessment under the National Policy 
Statement for Freshwater Management (NPS-FM) and the National Environmental Standard for 
Freshwater (NES-F).  The remaining stream crossing points were not assessed as they were existing 
structures prior to the aforementioned legislation becoming operative.  However, should the existing 
stream crossing structures require more than minor upgrades in culvert barrel length or diameter, 
which will result in additional stream bed and stream bank loss, further assessment against the NES-
F will be needed and resource consent may be required. 

Table 1 below contains the applicable stream crossing points for this assessment. 

Table 1.1:   Stream Crossing Point Details 

Stage Watercourse Name Stream Crossing 

Point 

Culvert width 

(m) 

NES Permitted Size 

(>m) 

NES-F Permitted size met 

1 Otamatea River SC1 5 6.6 Yes - resource consent is required 

2 Modified Trib 3 SC2 3 4.2 Yes - resource consent is required 

2 Modified Trib 3 SC3 3 4.2 Yes - resource consent is required 

2 Modified Trib 4 SC4 5 6.6 Yes - resource consent is required 

2 Modified Trib 4 SC5 5 6.6 Yes - resource consent is required 

3 Modified Trib 5 SC6 1.75 2.3 Yes - resource consent is required 

3 Modified Trib 5 SC7 1.75 2.3 Yes - resource consent is required 
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2 SITE OVERVIEW, TOPOGRAPHY, CLIMATE AND 
CURRENT LANDUSE 

Topography across the site is flat to rolling ground, bisected by the Otamatea River running south to 
north to its confluence with the Rangitāiki River.  Ground elevation at the site ranges from 734 m 
above mean sea level (msl) at the southern end of the farm to 721 msl at the downstream northern 
end of the farm. 

The geology of the area is largely an undissected late Pleistocene Ignimbrite plateau, composed of 
multiple sheets of ignimbrite, rhyolite and pumice. Soils are dominated by the course textured 
volcanic ash soils from the thick rhyolitic air fall and tephra flow material from the Taupō eruption.  
The course pumice soils are very young and permeable in regard to leaching and are often deficient 
in a number of trace elements. 

The National Institute of Water and Atmosphere (NIWA) describes the climate of this area as sunny, 
and relatively sheltered from the northerly wind with warm summers and a mild winter, however, 
there are frequent heave frosts, with occasional snow falls.  Rainfall averages 1200-2200 mm per 
year. 

Current land use across the subject site is dominated by intensive dairy farming on introduced 
pasture grasses surrounding the Department of Conservation managed Otamatea River Marginal 
Strip.  The land use capability classes across the site range from 4-8, with the northern half of the 
property LUC 4, that being land which is moderately limited for arable use but suitable for occasional 
cropping, pasture or forestry.  The southern half of the subject site is LUC 8 or land with very severe 
to extreme limitations that make it unsuitable for cropping, pasture or forestry.  The area of LUC 8 is 
upstream of the Otamatea River Marginal Strip and incorporates the Otamatea River, two of its 
tributaries and the Otamatea Swamp (New Zealand Land Resource Inventory, 2021). 

2.1 Ecological Context 

The subject site is located in the Kāingaroa Ecological District, which borders the Taupō Ecological 
District to the west and the Kaimanawa Ecological District to the immediate east and south.  The 
upper Rangitāiki District, before human land clearance would have contained vast tracks of lowland 
tussock, scrub and fern land, with red monoao/Dracophyllum subulatium dominating the frost flat 
habitats along with silver tussock/Poa cita.  The area immediately south and east of the proposed 
solar farm contains the DOC estate with remnant areas of podocarp dominated forest. 

The site is bisected by the Otamatea River and five of its tributaries.  The Otamatea River is a 
tributary of the Rangitāiki River in the upper parts of the Rangitāiki catchment.  The Otamatea River 
flows north from the foothills of the Ahimanawa Range and joins the Rangitāiki River 25 kilometres 
south from Taupō.  The Otamatea River is approximately 27 kilometres long and drains from 750 
metres above sea level to 640 metres above sea level at its confluence with the Rangitāiki River.  
The Rangitāiki River is the longest river in the Bay of Plenty at 155 km long and discharges to the 
coast at Thorndon via the Rangitāiki River Estuary. 

There are three hydro-electric power schemes on the Rangitāiki: the Wheao and Flaxy Schemes, 
the Aniwhenua and Matahina Dams.  The dams influence the hydrology of the catchment and lakes 
in terms of flushing, which make the catchment sensitive to nutrient enrichment from catchment 
landuse (Hamill et al 2018). 

The upper parts of the Rangitāiki Catchment are predominantly pasture and exotic forests, with the 
Otamatea River catchment 67% pastoral landuse followed by exotic forestry at 21% (Hamill et al 
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2018).  Within the Otamatea River catchment upstream of the Bay of Plenty monitoring site at 
Wairere Road, dairy farming on pastoral grasses accounts for 31% of the landuse. 
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3 ECIA METHODS AND ASSESSMENT FRAMEWORK 

A BTW ecologist undertook multiple site visits of the subject site between early 2021 and late 2021.  
The area covered on the site visits included all water courses, wetland areas and pasture across the 
property, the area of the proposed Transpower switch yard and laydown area for construction 
management.  The Department of Conservation managed Otamatea River Marginal Strip was also 
inspected from its upstream extent to approximately two kilometres downstream of the subject site.  
The area of pines and wilding pines upstream of the Otamatea River Marginal Strip, which has been 
subject to felling by the current landowner and/or the Bay of Plenty Regional Council contractors, 
was also inspected.  It is currently unknown what the intention of the Regional Council and/or the 
current landowner is in regard to these wilding pines, so no further ecological habitat assessment 
was undertaken in this area. 

The following ecological components were assessed as part of this EcIA. 

3.1 Freshwater Ecological Assessment 

3.1.1 Otamatea River and Watercourse Habitat 

Due to the size of the proposed solar farm a rapid site assessment was undertaken to determine the 
hydrological, geomorphological, instream habitat and ecosystem health indicators of the water 
courses (Clapcott 2015).  These components were qualitatively assessed to determine the existing 
ecological values of each of the watercourses (Appendix A). 

All seven stream crossing locations of the Otamatea Stream and its tributaries were inspected and 
deemed the ‘impact site’ for each culvert assessment.  The impact sites were defined as the 50 m 
long reach of each watercourse directly impacted by the proposed stream works. These reaches 
included the stream crossing locations, proposed temporary culvert locations, as well as the reaches 
immediately downstream of the stream works. 

All the water course included in this assessment were defined as per the terminology in the Bay of 
Plenty Regional Natural Resource Plan (RNRP) as follows. 

Artificial water course – A watercourse which meets the following criteria: (a) Is not a natural or 
modified watercourse, and (b) Is a completely human-made channel along which water would not 
naturally flow. Includes irrigation canals, water supply race, canals for the supply of water for 
electricity power generation, farm drains and other drains (e.g., roadside drains). 

Farm Drain – an artificial watercourse on production land that is used for land drainage purposes. 

Intermittent Watercourse – A watercourse that: (a) Flows for most of the year or is only dry for short 
periods of the year, and during such dry periods has stable pools or ‘wet patches’; and (b) Has a 
defined water channel and banks; and (c) Connects with a permanently flowing surface water body; 
and (d) Provides habitat for aquatic flora and/or fauna species. 

Modified watercourse – a watercourse that meets any of following criteria: (a) Is a river or stream 
that has been channelled or diverted. (b) Is a Land Drainage Canal (as defined in this regional plan) 
constructed through a wetland or swamp, that generally follows the path of a historic natural 
watercourse or reasonably defined natural drainage channel. (c) Is a watercourse that has a natural 
headwater of either a channel or spring, and generally follows the path of a historic natural 
watercourse or reasonably defined natural drainage channel. (d) Is the oxbow of a diverted river. 

River – Means a continually or intermittently flowing body of fresh water; and includes a stream and 
modified watercourse; but does not include any artificial watercourse (including an irrigation canal, 
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water supply race, canal for the supply of water for electricity power generation, and farm drainage 
canal). Note: ‘River’ includes intermittent watercourses, but excludes ephemeral flow paths 

The Stream Ecological Value (SEV) method was considered to assess the existing ecological value 
of the impact sites and potential environmental compensation ratios, however, this method although 
partial validated for the Auckland region (Neale et al 2016) has not been validated for intermittent 
streams on the Volcanic Plateau, such as the groundwater and wetland derived streams in Otamatea 
Catchment.   

Appendix A contains the location of each of the proposed stream crossings and Table 6.1 outlines 
the stream length and area of impact. 

3.1.2 Wetland and Potential Wetland Habitats 

The proposed solar farm site contains both identified wetlands by the Department of Conservation 
and the Bay of Plenty Regional Council, and potential wetland areas within the surrounding farm.  
The additional potential wetland areas were identified and mapped to inform the solar farm master 
design process. 

Note:  None of the identified and/or potential wetland areas were required to be assessed against 
the Ministry for the Environment Wetland Delineation Protocols (2020) as the applicant indicated all 
of these areas would be avoided. 

3.1.3 Freshwater Fish 

All available freshwater fish records from the New Zealand Freshwater database (NZFFDB 
Catchment Reference for the Otamatea River 154.28), and the Bay of Plenty Regional Council fish 
monitoring survey for the Rangitāiki Water Management Zone (Suren 2016) was interrogated as part 
of this assessment. 

A BTW Company Ecologist collected water samples at four sites over the subject site, which were 
analysed for Environmental DNA (eDNA) to determine the presence of freshwater fish in the 
Otamatea River and its tributaries (WS1 -WS4 in Appendix A). 

All water courses were assessed for suitable native fish habitat, including hydraulic heterogeneity of 
riffles, run and pool habitats, along with riparian shading, overhanding vegetation, invertebrate 
habitat and deposited fine sediment on the bed of the water courses.  

Note: Caution should be applied to interpreting eDNA as it is indicative only for the presence and 
absence of species at a single point in time and gives no assessment of relative abundance of 
species and/or likely age and size distribution. 

3.1.4 Macroinvertebrates 

The available Bay of Plenty Regional Council datasets for the lower Otamatea River were reviewed 
(Carter et al 2018) as part of this EcIA.   

A BTW Company Ecologist also collected water samples for eDNA analysis to determine presence 
of macroinvertebrates in the upper Otamatea River and its tributaries (WS1-WS4 in Appendix A). 

All water courses were assessed for suitable macroinvertebrate habitat, including substrate, such 
cobbles and boulders, riffle run and pool habitats, along with riparian shading and the presence of 
aquatic macrophytes and/or filamentous algae. 
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3.1.5 Water Quality 

The available Bay of Plenty Regional Council datasets for the long-term monitoring site at Wairere 
Road, 20 kilometres downstream of the site were reviewed as part of this EcIA.   

A BTW Company Ecologist also collected water samples to determine nutrient concentrations of the 
water courses across the upper Otamatea River and its tributaries across the site. 

3.2 Terrestrial Ecological Assessment 

3.2.1 Vegetation 

Due to no vegetation clearance being planned within and adjacent to the Otamatea River Marginal 
Strip and Otamatea Swamp, comprehensive vegetation surveys were not undertaken.  During the 
site visits, riparian cover of the water courses was assessed by a suitably qualified and experienced 
ecologist.  Vegetation was classified according to regional and national scale guides (Singers et al, 
2017). 

A brief review of the adjacent ecological units to the impact sites, and in the surrounding ecological 
district to the subject site was also undertaken (Appendix D). 

3.2.2 Avifauna 

 Incidental avifauna (passerine and wetland bird) observations (visual and calls) were recorded 
during the multiple site visits, both in the areas of agricultural pasture but also the Otamatea River 
Marginal Strip.  The e-Bird web browser was also interrogated as part of this EcIA (available from 
https://ebird.org/newzealand/home).   

3.2.3 Herpetofauna 

A detailed herpetofauna/lizard survey was not undertaken as part of this EcIA, given the lack of 
suitable habitat available on the grazed pasture areas and because no vegetation clearance is to be 
undertaken in areas of rank grass adjacent the various watercourses and wetlands across the site. 

3.2.4 Bats 

A detailed assessment of potential bat roosting sites was not undertaken as the majority of the 
subject site is grazed pasture and no vegetation clearance is proposed.  Further assessment is 
undertaken in section 6. 

. 
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4 EXISTING FRESHWATER ECOLOGICAL VALUES 

The following ecological values assessment was broken into the stages of development as per 
Section 1.2 and readers are referred to Appendix A for the location of each watercourse. 

4.1 Stage 1 Water Courses 

4.1.1 Modified Tributary 1 

Tributary 1 is a modified intermittent tributary of the Otamatea River, which drains pastoral land east 
of Matea Road north of the 220 kV transmission line corridor, switch yard and construction laydown 
area.  This tributary is also fed by several farm drains.  It is proposed to upgrade four of the existing 
stream crossings to facilitate access roads for solar farm construction and maintenance.  Under the 
National Environmental Standard for Freshwater (NES-F) the four stream crossings were deemed 
existing infrastructure prior to the NES-F becoming operational on September 2, 2020. 

 

Figure 4.1:   Looking downstream into modified tributary 1 
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Figure 4.2:   Downstream end of Modified tributary 1 in area of milled pine trees 

Tributary 1 is a mix of heavily modified water course with respect to straightening and channelising 
and more meandering reaches of water courses.  The upstream end of Tributary 1 is very entrenched 
with no flood plain connectivity and riparian vegetation dominated by introduced pasture grass and 
common weed species such as blackberry/Rubus fruticosus and gorse/Ulex europaeus (Figure 4.1).  
Instream ecological values such as habitat for macroinvertebrates is very low and/or negligible, as 
filamentous algae and the invasive reed grass/Glyceria frutian dominates the stream bed.  Although 
part of the tributary is hard bottomed, with gravels and cobbles, soft sediment has accumulated to 
depths of 15-20 cm deep. 

The downstream end of Tributary 1 is less modified in respect to channelisation and has some level 
of flood plain connectivity, however, again riparian vegetation is absent as the area was used for 
plantation forestry which was milled prior to 2016.  However, due to limited flow the water course is 
choked with reed grass and filamentous strands of green periphyton.  Wilding pines also feature 
prominently as does blackberry and gorse. 

Modified Tributary 1 Ecological Values Assessment 

The overall ecological value for instream ecological indicators for Tributary 1 was assessed as low 
(Appendix B). 

4.1.2 Modified Tributary 2 

Tributary 2 is a modified intermittent tributary of the Otamatea River immediately north of the 
proposed 220 kV transmission line corridor, switch yard and construction laydown area.  It is 
proposed to utilise the existing five stream crossing points across Tributary 2 to facilitate access 
roads for solar farm construction and maintenance. 
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Tributary 2 is fed by three riverine wetland habitats that contain Juncus spp and Carex plants, 
immediately under the 220 kV transmission line corridor.  This area has been identified as wetland 
habitat by the Bay of Plenty Regional Council (Bay Explorer available from 
https://gis.boprc.govt.nz/Html5/index.html?viewer=bayexplorer).  All three wetland areas have been 
fenced and retired prior to 2003. 

Immediately downstream of the wetland the watercourse is heavily modified via straightening and is 
unfenced.  Not surprisingly this reach of Tributary 2 is highly degraded with stock pugging on the 
banks and no riparian vegetation present for the next 970 metres downstream.  The downstream 
end of Tributary 2 to its confluence with the Otamatea River is fenced with stock excluded, however, 
the water course is still highly degraded with respect to instream ecological indicators (Figure 4.3). 

 

Figure 4.3:   Downstream end of Tributary 2 at existing stream crossing point 

Modified Tributary 2 Ecological Values Assessment 

The overall value for instream ecological indicators for tributary 2, was assessed as low, (similar to 
tributary 1), as it is a degraded water course which is unfenced and has no riparian vegetation and 
limited instream habitat (Appendix B). 

4.2 Stage 2 Watercourses  

4.2.1 Otamatea River 

The Otamatea River downstream of the Otamatea Swamp is a meandering low gradient waterway 
(Figure 4.4), with the proposed stream crossing point at SC1 (Appendix A).  This stream crossing 
point is to facilitate the main access road for construction of the solar farm.  The Otamatea River at 
SC 1 is a permanent, soft bottomed watercourse which is approximately 0.75-1.25 metres wide and 
0.5 metres deep.  The stream has low to moderate flood plain engagement but has not historically 
been channelised to facilitate farm drainage and agriculture, unlike the majority of the water courses 
on the subject site.  The reach of Otamatea River 140 metres downstream is in natural alignment 
and meandering within the stop banks which are approximately 1.0-1.75 metres high. Due to the 
limited elevation change over this reach, instream structural components are very similar with slow 
laminar flows and no riffle or pool habitats present. 

The riparian margins are devoid of shade with introduced adventive grasses dominating ground 
cover between the Otamatea Swamp and the area of wilding Pinus contorta approximately 1 
kilometre downstream.  Similarly, there are no wooded debris instream to create habitat 
heterogeneity or to provide organic matter for biochemical values, such as invertebrate biodiversity. 
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The stream bed was 80-100% covered in either macrophyte aquatic plants or filamentous green 
algae.  The dominant aquatic plant(s) at this location and across the subject site was the introduced 
blue sweet grass/Glyceria frutian and duckweed/Lemna spp. 

The Otamatea River upstream of SC1 has been straightened and channelised for 560 metres on the 
southern extent of the Otamatea Swamp before heading through another farm culvert, which 
facilitates the main access road to the south of the existing dairy farm.  Upstream of this point the 
Otamatea River is in a natural alignment and meandering to the Matea Road Wetland.  

 

Figure 4.4:   Otamatea River at the proposed stream crossing point SC1 looking downstream 

 

Figure 4.5:   Otamatea River at existing culvert crossing on farm access track 

 

Figure 4.6:   Looking upstream of the existing farm access track toward the Otamatea Swamp 
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Otamatea River Ecological Values Assessment 

Overall, the Otamatea River habitat at the proposed stream crossing point (SC 1) was assessed as 
having low existing ecological values, based on current EIANZ EcIA guidelines, with limited 
ecological value other than as local habitat for tolerant native species.  

SC 1 rates Low for each of the Representativeness, Rarity/Distinctiveness, Diversity and Pattern, 
and Ecological Context matters set out in Table 7 of the guidelines (Roper-Lindsay et al., 2018), 
given the degraded habitat and community complexity of the ecosystem.  However, the Otamatea 
River still provides an ecological corridor between the downstream higher value Otamatea River 
Marginal Strip and the upstream wetland habitats of the Otamatea Swamp and the Matea Road 
wetland swamp. 

4.2.2 Modified Tributaries 3 and 4 

Tributary 3 is a highly modified intermittent watercourse/tributary of the Otamatea River, which joins 
Tributary 4 prior to the confluence with the Otamatea River.  It is proposed to install two new 
additional stream crossing points to facilitate panel installation (SC2 and SC3 in Appendix A). 

Tributary 4 is a highly modified intermittent tributary of the Otamatea River, which drains the centre 
of the property and joins the Otamatea River immediately upstream of the Otamatea River Marginal 
Strip.  It is proposed to install two new stream crossing points to facilitate panel installation (SC4 and 
SC5 in Appendix A. 

Modified Tributary 3 and 4 Ecological Values Assessment 

Tributaries 3 and 4 are very similar in their level of modification with both watercourses being 
straightened and entrenched, having very low gradient, limited flood plain connectivity and restricted 
flows.  Both tributaries are fenced to exclude stock, but riparian vegetation consists of adventive 
pasture species which offer no stream bed shading.  As per Tributary 1 and 2 the water courses 
were choked with the introduced blue sweet grass/Glyceria frutian and duckweed/Lemna spp. 

The overall ecological value for Tributary 3 and 4, including the impacts sites SC2, SC3, SC4 and 
SC 5 was assessed as low. 

4.3 Stage 3 Watercourses 

4.3.1 Modified Tributary 5 

Tributary 5 is a modified tributary of the Otamatea River which drains the western side of the subject 
site and discharges to the Otamatea River adjacent the Otamatea River Marginal Strip.  It is 
proposed to install two new additional stream crossing points to facilitate panel installation (SC 6 and 
SC7 in Appendix A). 

Modified Tributary 5 Ecological Values Assessment 

Tributary 5 is a highly modified watercourse by straightening and channelisation, with a morphology 
consistent with a farm drain with total lack of flood plain connectivity, over-steepened bank profiles 
and complete lack of instream hydrological features (Figure 4.7).  Arguably, tributary 5 is the most 
modified and degraded watercourse on the subject site.  The water course is fenced with stock 
excluded; however, the riparian vegetation is rank and adventive grass species with no stream bed 
shading.  The fenced buffer ranges from 10-25 metres wide on the north side of the water course 
and 2-3 metres on the southern bank.   

The overall ecological value of modified tributary 5, including the impact sites SC6 and SC7 was 
assessed as low. 
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Figure 4.7:   Downstream end of Tributary 5 looking upstream, adjacent SC7 

4.3.2 Ecological Value Summary: Stream Habitats at Impact Sites SC1- SC7 

Overall, the stream habitat at the eight stream crossing sites (SC1-SC7 in Table 6.1 and Appendix A) 
was assessed as having low existing ecological values, based on current EIANZ EcIA guidelines, 
with limited ecological value other than as local habitat for tolerant native species.  

The impact sites rate Low for each of the Representativeness, Rarity/Distinctiveness, Diversity and 
Pattern, and Ecological Context matters set out in Table 7 of the guidelines (Roper-Lindsay et al., 
2018), given the degraded habitat and community complexity of the ecosystems. 

4.4 Freshwater Ecological Value- Other Water Courses 

The following section is for the remaining freshwater aquatic units on the site, which do not have 
impact sites (i.e., culverts). 

4.4.1 Otamatea River Downstream of Existing Farm Stock Bridge 

The Otamatea River immediately upstream and downstream of the existing stock bridge is an 
unmodified meandering waterway which is entrenched by several metres (Figure 4.8 and 
Figure 4.9).  The watercourse has numerous run riffle features, with pool habitats present on the 
outside of meanders.  Stream substrate is course gravel and cobbles with sand in the slower current.  
There is instream wooded vegetation and overhanging bank vegetation.  Moving downstream in the 
Otamatea River Marginal Strip the Otamatea River becomes far more meandering and is in a natural 
alignment.  The Otamatea River is fenced on both banks and indigenous riparian vegetation is 
present which provides some level of shading (Figure 4.10). 
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Figure 4.8:   Otamatea River looking downstream of existing stock bridge 

 

Figure 4.9:   Otamatea River looking upstream of the existing stock bridge 
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Figure 4.10:   Otamatea River at Downstream end of subject site 

Otamatea River Instream Ecological Values Assessment 

The instream ecological value of the Otamatea River markedly improves longitudinally downstream 
compared to its modified tributaries and was assessed as moderate for ecological value, due to it 
being part of the ecological corridor providing habitat complexity and important connectivity to the 
Upper Rangitāiki Catchment. 

4.5 Wetlands  

Historically, based on aerial imagery, the subject site was a vast area of wetlands, especially in the 
south of the site (Retrolens, NZ www.retrolens.co.nz).  The majority of these wetlands have 
undergone substantial drainage to allow the site to be intensively farmed.  The following section 
outlines the current wetlands remaining on the subject site. 

4.5.1 Tributary 1 and Tributary 2 Wetland Areas 

There is one 2500 m2 wetland feature on the northern bank of tributary 1 that contains both isolated 
Carex and Juncus species (Figure 4.11 ). Based on aerial imagery, this area of wetland habitat was 
fenced and retired between 2008 and 2011 and is recovering naturally. 

 

Figure 4.11:   Small wetland feature on the northern bank of modified tributary 1 
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As indicated in Section 4.1.2 above, Tributary 2 is fed by three palustrine wetlands immediately under 
the 220 kV transmission line corridor.  This wetland area has been identified as ‘wetland habitat’ by 
the Bay of Plenty Regional Council and named as the Maxwell Farm Wetland (Bay Explorer, 
available from https://gis.boprc.govt.nz/Html5/index.html?viewer=bayexplorer).  All three wetland 
areas have been fenced and retired prior to 2003 and the Applicant has indicated there will be 10-
metre panel exclusion buffers around all identified wetlands. 

The ecological value of the wetland habitats adjacent Tributary 1 (and 2) was assessed as high due 
to its ecological context and representativeness, and the site is deemed significant as the habitat 
type (freshwater wetland) is underrepresented in the Bay of Plenty.  In the Bay of Plenty Regional 
Policy Statement (RPS 2018) both these sites meet several indigenous vegetation and habitats for 
indigenous fauna criteria as they are a habitat type that has been reduced in the region from drainage 
and disturbance, are degraded, but retain key natural function and have the potential for restoration. 

4.5.2 Otamatea Swamp 

Otamatea Swamp (Figure 4.12,Figure 4.13 and Figure 4.14) is a 6.21-hectare wetland surrounded 
which is fed by the Otamatea River.  Although no ‘threatened’ or ‘at risk’ vegetation species are 
recorded in the Otamatea Swamp, the site is still deemed significant as the habitat type (freshwater 
wetland) is underrepresented in the Bay of Plenty.  The site is a Priority Biodiversity Site (Level 2) 
between Department of Conservation and Bay of Plenty Regional Council.  As above, the Otamatea 
Swamp meets multiple significance criteria in the RPS (2018). 

BTW Company Ecologists did not undertake a wetland delineation of the area, as per the MfE 
protocols (2020), as it has already been identified, however, it was noted that the wetland has been 
hydraulically modified by an over deepened ring drain around the wetland, to provide farm drainage.  
Consequently, more dry land weed plants were featuring such as broom/Cytisus scoparius, grey 
willow/Salix cinerea, blackberry/Rubus fruticosus and wilding contorta pines/Pinus contorta. 

Immediately east of the Otamatea Swamp is a 2,500 m2 area of wetland vegetation that is currently 
grazed but contains juncus spp and has wetland hydrological features present (Figure 4.15). 

Ecological Values Summary: Otamatea Swamp 

The Otamatea Swamp rates high as the freshwater wetland habitat is regionally important and is 
recognised as such. 
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Figure 4.12:   Vegetation in the centre of Otamatea Swamp- September 25th, 2021 

 

Figure 4.13:   Vegetation on Southwest edge of the Otamatea Swamp with Otamatea River in foreground- September 25th, 
2021 
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Figure 4.14:   Ring drain around Otamatea Swamp southern edge looking south to Kokomoka Forest- September 25th, 2021 

 

Figure 4.15:   Grazed wetland vegetation immediately east of Otamatea Swamp- September 25th, 2021 

 

4.5.3 Matea Road Wetland 

Matea Road Wetland is a 27.79-hectare scenic reserve administered by DOC which is immediately 
upstream and adjoining the subject site.  The Matea Road Wetland is a Level 1 Priority Biodiversity 
Site and meets multiple significance criteria in the RPS (2018), including being a protected area and 
habitat for ‘threatened’ and ‘at risk’ species.  The ephemeral wetland and rhyolitic pumice plain is 
dominated by monoao shrubland along with tauhuni/Lepidosperma australe and sedgeland in the 
low turf and seasonally flooded parts of the wetland.  There are small patches of the ‘threatened 
nationally vulnerable’ Carex rubicunda and the ‘threatened-nationally critical’ Hypericum 
minutiflorum at the site (Beadel et al 2019).  This area represents the highest ecological value unit 
immediately adjoining the subject site and has the Otamatea River draining from the wetland.  
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Threats to the wetland include gorse, broom on the farm and roadside fringes, wilding pines and 
grey willow and fire.  Based on the historical aerial imagery the wetland appears to have been 
hydraulically altered with the Otamatea River cut into a straightened channel through the wetland 
area (pre-2007) and is bisected by a culvert under SH5 from the highway realignment. 

Ecological Values Summary: Matea Road Wetland 

The Matea Road Wetland is assessed as very high value as the habitat type, that being a freshwater 
wetland which is not only regionally important, but it contains nationally threatened-critical species. 

4.6 Freshwater Fish 

The New Zealand Freshwater Fish Database (NZFFDB) was reviewed for the Otamatea River, with 
only one fish and one crustacean species recorded, those being the rainbow trout/Oncorhynchus 
mykiss and the koura/Paranephrops planifrons.  A 2016 freshwater fish monitoring survey 
undertaken by the Bay of Plenty Regional Council, indicated the upper Rangitāiki Catchment 
recorded a high abundance of rainbow trout/Oncorhynchus mykiss but reduced abundance of long 
fin eel tuna/Angulia dieffenbachii.  The 2016 monitoring survey identified there was a distinct lack of 
recruitment of eels/tuna in the upper catchment above the Matahina and Aniwhenua Dams.  This 
longitudinal decline in the juvenile long fin eel/tuna above the dams has been documented previously 
and has resulted in numerous trap and transfer operations in the Rangitāiki Catchment, such as 
those undertaken by the Kokopu Trust and hydroelectric power company Trustpower. 

A BTW Company Ecologist collected water samples for eDNA analysis to determine the presence 
of freshwater fish in the Otamatea River (WS 4 in Appendix A) and two of its tributaries, Tributary 3 
(WS3) and Tributary 4 (WS2), and immediately downstream of the Matea Road Wetland (WS1).  As 
per the NZFFBD and the Bay of Plenty Regional Council 2016 monitoring survey, rainbow trout was 
the only freshwater fish that was recorded in the Otamatea River downstream of the subject site, 
and in Tributary 3 draining the middle of the subject site. No fish were recorded in Tributary 4 or the 
Otamatea River immediately downstream of the Matea Road Wetland. 

Ecological Values Assessment: Native Fish 

Even though the available evidence suggests the 'at risk – declining’ longfin tuna is not abundant in 
the upper Rangitāiki Catchment, its presence in the Otamatea River and its tributares cannot be 
discounted as it is an excellent climbing species.  As such the native fish ecological value was 
assessed as having moderate ecological value for freshwater fish, according to Table 5 of the EIANZ 
EcIA guidelines (Roper-Lindsay et al., 2018). 

4.7 Ecosystem Health Indicators 

4.7.1 Macroinvertebrates 

Bay of Plenty Regional Council monitors Macroinvertebrate Community Index (MCI) scores to 
determine the state and trends of ecological health of rivers and streams.  In New Zealand, MCI 
scores greater than 120 represent streams in ‘very good’ condition (Stark and Maxted, 2007) or are 
rated in the ‘A Band’ when compared to the NPS-FM. Conversely, streams with MCI scores less 
than 80 represent ‘poor’ condition or are rated in the ‘D band’. 

In addition to the MCI, the number of ephemeroptera (mayflies), plecoptera (stoneflies) and 
trichoptera (caddisflies), or EPT taxa, is another measure of the ecological health of a waterway.  
The EPT is used as it is an indicator of a insect group which is senstive to organic enrichment such 
as elevated nutrients. 

Within the Bay of Plenty Region, two additional metrics are used, those being; 
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 the bay of Plenty Index of Biotic Integrity (BOP_IBI), which compares the subject site to sites 
with less disturbed conditions. 

 the biophysical classes, which relate to volcanic or non volcanic catchments and those 
catchments with steep or gentle catchment topography. 

In the Bay of Plenty Region, an overal stream condition grade is created by combing the MCI, EPT 
richness and the BOP_IBI. 

There are no long-term monitoring sites on the Otamatea River which monitor instream ecological 
health, such as MCI and algal biomass.  The nearest monitoring site in the upper Rangitāiki Water 
Management Zone, which monitors aquatic invertebrate communities, is the Otangimoana Stream, 
which is the adjacent downstream catchment to the Otamatea River.  

The Otangimoana Steam recorded a ‘B band’ for MCI but a ‘A band’ for EPT, with an overall 
combined good stream condition grade.  The attribute states as defined by Bay of Plenty Regional 
Council outlines streams in the ‘B Band’ as streams supporting a slightly reduced range of 
invertebrate species that would be expected in similar reference streams.  

BTW Company Ecologists collected four water samples for eDNA analysis as above.  The eDNA 
results indicated the invertebrate communities in the modified watercourse/tributaries 3 and 4 (WS2 
and WS3 in Table 6.1 and Appendix A) were dominated by the blackworm Lumbriculus variegatus, 
the oligochaete worms Chaetogaster diatrophus and Aulotodrilus plusiseta, and the copepod 
Acanthocyclops robustus.  The presence of these species and the absence of EPT taxa in these two 
modified tributaries highlights the degraded nature of these tributaries in regard to MCI. 

The Otamatea River site downstream of the proposed farm (WS 4) recorded the highest number of 
EPT species, such as the Mayflies, Austroclima sepia, Neozephlebia scita, Zephlebia pirongia and 
Deleatidum and the Caddisflies, Pycnocentria evecta and Hudsonema amabile. The presence of 
these species indicates that stream habitat improves longitudinally downstream in the Otamatea 
River compared to the upstream modified tributaries which are fed by the constructed farm drains 
on the existing dairy farm.   

Ecological Value Summary: Freshwater Macroinvertebrates 

Based on available Bay of Plenty Regional Council macroinvertebrate data, the adjacent lower 
Otangimoana catchment was assessed as having low value for freshwater macroinvertebrates.  
Based on the limited eDNA samples and site assessments undertaken across the upper Otamatea 
River and its five tributaries, the watercourses were assessed as having low value for freshwater 
macroinvertebrates.  The majority of the waterways (except the Otamatea River downstream of the 
existing stock bridge) were degraded and lacked suitable habitat and so were dominated by taxa 
tolerant to pollution. 

4.7.2 Periphyton (Chlorophyll- A Biomass) 

Periphyton algae grows attached to stream substrate (rocks, cobbles and wooded debris) in streams 
and rivers.  Although an important food source and refuge for stream invertebrates, its cover can 
dramatically increase in streams with excessive nutrients, especially in stable flows and over warmer 
periods.  This can have a detrimental effect on instream ecological values and also impacts on 
recreational, cultural and aesthetic values.   

Periphyton is measured by Chlorophyll- A biomass, which is the green pigment in plants and algae.  
Chlorophyll-A is a complusory measurement 1under the NPS-FM, however, it needs to be calculated 

 
1 Cyanobacteria is defined as blue-green algae and if excessive nitrogen and phosphorus lead to cyanobacterial blooms 
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with three years of data.  As per stream invertebrates, there are no monitoring sites available on the 
Otamatea River, so the adjacent monitoring site on the Otangimoana Stream at Matea Road was 
used as a comparsion.  The Otangimoana Stream recorded Chlorophyll- A in the ‘B Band’ but benthic 
Cyanobacteria cover in the ‘A band’. 

Ecological Value Summary: Peripyton  

Based on available Bay of Plenty Regional Council data for the adjacent catchment to the Otamatea, 
the Otangimoana was assessed as having low-moderate value for Chlorophyll-A and Periphyton. 
However, based on the site assessment and water quality samples undertaken in the upper 
Otamatea River and its tributaries, the watercourses were assessed as low value due to the high 
percentage cover of filamentous periphyton observed in all five tributaries of the Otamatea River. 

4.8 Water Quality 

The Bay of Plenty Regional Council collects monthly water quality samples from the Otamatea River 
at Wairere Road Bridge 20 kilometres downstream of the subject site.  Water quality in the upper 
Rangitāiki Catchment reflects the intensive landuse on pasture, with elevated concentrations of 
Nitrogen and Phosphorus in the Catchment. 

The Otamatea River at Wairere Road monitoring site is in the ‘best 50 %’of all sites nationally for 
water clarity and turbidity which highlights the clear water inputs from the adjacent natural state areas 
and potential inputs from shallow groundwater.  However, the Otamatea River rates in the ‘worst 25 
%’ of all sites nationally for Total Nitrogen, Nitrate and Dissolved Reactive Phosphorus (DRP), 
however, the 10-year trends for all three contaminants are likely improving.  The 5-year median 
concentration for Total Nitrogen was 2.411 mg/l (https://www.lawa.org.nz/explore-data/bay-of-
plenty-region/river-quality/rangit%C4%81iki/otamatea-at-wairere-rd/), whereas the five year median 
Nitrate concentration was 2.34 mg/l. 

Consequently, when compared to the NPS-FM Nitrate-nitrogen statistics, the Otamatea River has 
been graded in the ‘B’ Band’ since 2014.  This band has annual 95th percentile Nitrate medians 
between 1.5 and <3.5 mg/l. However, there is not enough data to determine a 10-year trend in the 
Otamatea River for Nitrate.  Based on the Bay of Plenty Regional Council data the Otamatea River 
has the highest concentrations of total nitrogen and nitrate in the Bay of Plenty, and a strong positive 
correlation between the Faecal Indicator Bacteria Escherichia coli and pasture and agriculture in the 
catchment. 

In terms of assessment against the NPS-FM values for DRP, the Otamatea River is in the worst ‘D 
band’ irrespective of the time frame (5- or 10-years data).  The D band is described as an ecological 
stream community that are impacted by substantial DRP concentration above reference conditions, 
and which favour eutrophication with significant change in macroinvertebrate communities expected.  
The 5-year median numeric attribute for the D band is >0.018 mg/l, whereas the median DRP in the 
Otamatea River was 0.024 mg/l. 

A BTW Company Ecologist collected four water samples at the same locations as the eDNA samples 
on October 13, 2021, those being the Otamatea River downstream of the subject site (WS4 In 
Appendix A), modified watercourse/tributaries 3 and 4 (WS2 and WS3 in Appendix A), and at the 
upstream end of the subject site where the Otamatea River enters the Matea Road Wetland (WS1 
in Appendix A).   

Based on October 13, 2021, water samples, Nitrate and DRP concentrations increased downstream 
from the Matea Road Swamp (WS1) to the Otamatea River downstream of the subject site (WS 4).  
Nitrate was recorded at 0.60 mg/l upstream of the subject site (WS1) and 1.93 mg/l downstream of 
the subject site (WS4), whereas DRP was not detected in the upstream site (WS1) but recorded at 
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0.020 mg/l at the most downstream site in the Otamatea River (WS4).  The Nitrate result from 
October 13, 2021, is consistent with the NPS-FM Nitrate-N ‘B Band’ and the DRP result is consistent 
with NPS-FM’s ‘D Band’. 

This marked increase in nutrient concentrations over a 4.4-kilometre stretch of the Otamatea River 
highlights the influence that intensive land use practises on highly porous pumice soils can have on 
surface water quality and aquatic ecosystem health. 

Value Summary: Water Quality 

Based on the available Bay of Plenty Regional Council data and information for the lower Otamatea 
Catchment, water quality was partially degraded and assessed as low-moderate.  Based on the 
limited water quality samples collected and the site assessments undertaken by BTW Company in 
the upper Otamatea River and its tributaries, water quality was also assessed as partial degraded 
with respect to an oversupply of nutrients and assessed as low to moderate. 
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5 TERRESTRIAL ECOLOGICAL VALUES: ADJACENT 
IMPACT SITES 

5.1 Pasture Areas adjacent Impact Sites 

All vegetation in the area which is intensively farmed and adjacent all the impact sites, consists of 
introduced pasture grasses with negligible or low ecological value.  The limited riparian vegetation 
adjacent the modified tributaries 1, 2, 3, 4 and 5 was dominated by either rank grass, common weed 
species such as gorse/Ulex spp and blackberry/rubus fruticosus and/or wildling contorta pines.  
These areas contain limited habitat availability for most indigenous fauna, except the areas identified 
as wetlands.   

Ecological Values Summary: Terrestrial Vegetation 

On the currently farmed parts of the subject site terrestrial vegetation was assessed as containing 
negligible ecological value, due to introduced exotic pasture grass (Roper-Lindsay et al., 2018). 

5.2 Surrounding Ecological Units to the Impact Sites 

The Applicant has indicated that no indigenous vegetation clearance will be undertaken for all 
three stages of construction, so the following section provides a summary overview and includes 
vegetation/flora values of the adjacent ecological units on the subject site. 

Appendix D contains adjacent ecological units in the surrounding ecological district which are not 
on the subject site. 

5.2.1 Otangimoana Stewardship Area and Otamatea River Marginal Strip 

Otangimoana Stewardship Area comprises the Otangimoana Covenant Area, the Otamatea River 
Marginal Strip and the Kokomoka-Whakatau Covenant, which are all administered by the 
Department of Conservation. 

The Otamatea Marginal Strip is part of a 1030-hectare frost flat and rhyolite and andesite alluvium 
habitat immediately downstream and adjacent the subject site.  The highest botanical diversity in the 
marginal strip is adjacent the Otamatea River inside the floodplain channel where the meandering 
water course has allowed stable habitat to form.  The marginal strip is between 18 metres and 150 
metres wide adjacent the subject site and is fenced, however, the fence is in poor condition providing 
access to feral pigs and deer but also farmed livestock.  

The frost flat communities in the Marginal Strip feature red monoao/Dracophyllum subulatium, and 
the riparian margins are a mix of indigenous shrubs and small trees, such as Mingimingi/Coprosma 
propinqua var proinqua, the regionally uncommon Twiggy Tree Daisy/Olearia virgata and 
Korokio/Corokia cotoneaster.  The ‘at-risk-declining Coprosma aff acerosa (“Volcanic Plateau”) is 
also present in the riparian flats in the Marginal Strip (Nichols, 1990). 

In areas not impacted by feral pigs such as exposed rocky areas and bank crests, moss and lichen 
fields feature.  The Woolly Fringe-Moss/Racomitrium lanuginosum features along with the coral 
lichen and the reindeer lichen Cladonia.  On the flatter riparian edges of the Otamatea River grasses 
feature more dominantly moving downstream, with silver tussock/poa, mountain 
daisy/pekepeka/Celmisia gracilenta and Danthonia.  Beadel (1995) ranked this area including the 
Otamatea River Marginal Strip as an ‘area of exceptional botanical conservation value’. 

Downstream of the bridge botanical biodiversity increases, however wilding contorta pines and feral 
pig populations are identified as threats to biodiversity.   
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The Department Conservation has undertaken wilding pine control upstream and downstream of the 
existing stock access bridge over the Otamatea River in the Marginal Strip.  The mature felled trees 
have been left in situ and numerous trees have coned, and subsequent saplings have migrated to 
downwind locations across the subject site.   

 

Figure 5.1:   Felled Wilding Contorta Pines in Otamatea Marginal Strip looking upstream 

   

Figure 5.2:   Otamatea Marginal Strip adjacent Otamatea River looking upstream to subject site 

Ecological Values Summary: Terrestrial Vegetation in Otamatea River Marginal Strip 

The frost flat and riparian habitats in the Otamatea Marginal Strip were assessed as ‘high’ for 
ecological value, due to the recorded presence of ‘at risk-declining’ and ‘regionally uncommon’ 
vegetation species (Nicholls 1990, Beadel 1995a). 
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5.3 Avifauna 

A summary of the conspicuous native and exotic bird species recorded during the site visits, or 
detected in the eDNA sampling, are presented in the tables below (Table 5.1 and Table 5.2).  

The North Island Fernbird/Mātātā/Bowdleria punctata ‘At Risk-Declining’, the endangered whio/blue 
duck/Hymenolaimus malacorhynchos and the threatened nationally critical grey duck/Anas 
superciliosa have been recorded in the area (Beadel et al 2019).  On the 25th of September 2021 
site visit a North Island fernbird/Mātātā call was played on a Bluetooth speaker, approximately 2 
kilometres downstream of the subject site in the Otamatea River Marginal Strip.  A faint but 
discernible fernbird/mātātā call was heard and noted. 

No other ‘Threatened’ or’ At-Risk’ bird species were seen or heard during the site visits or in the 
records searched or in the iNaturalist or eBird databases (Robertson et al., 2017). 

Table 5.1:   Native bird species incidentally recorded in the locality during previous site visits including habitat and diet 
preferences. 

Common Name Scientific Name Threat Classification 

(Robertson et al., 

2017) 

Habitat and Diet (New Zealand Birds Online, 2013) 

North Island 

Fernbird/Mātātā 

Bowdleria punctata At Risk-Declining’ A secretive wetland bird inhabiting wetland throughout New Zealand and indicator of 

wetland health as they require high quality and ecological diverse habitat and food.  Many 

local populations lost due to wetland drainage for pasture conversion and predation by 

mammalian pests.  

Southern black-

backed gull 

Larus dominicanus Not Threatened Predatory and scavenging gulls that are found in most habitats, except for forest and 

scrub. Known to consume a wide range of marine and terrestrial invertebrates, fish, small 

mammals, birds, eggs and chicks, as well as organic waste. Often observed adjacent 

State Hwy 5 road corridor feeding on carrion. 

North Island fantail/ 

piwakawaka 

Rhipidura 

fuliginosa placabilis 

Not Threatened Occur widely across New Zealand, in native and exotic forest and shrubland, orchards 

and vegetation suburban parks and gardens. Omnivorous, as will mainly eat small 

invertebrates and will occasionally eat small fruit. 

Silvereye/tauhou Zosterops lateralis Not Threatened Occur throughout New Zealand in most vegetated habitats, including in urban areas and 

the scrubby edges of wetlands. Omnivorous, feeding on insects and fruits.  Large numbers 

observed in and around the Otamatea River 

Sacred 

kingfisher/kōtare 

Todiramphus 

sanctus 

Not Threatened Medium sized kingfisher species widely disturbed in New Zealand. 

Swamp harrier/kahu Circus 

approximans 

Not Threatened An opportunistic hunter that occurs throughout New Zealand, particularly in agricultural 

areas cleared of forest. Found in coastal fringe, estuaries, wetlands, pine forest, farmland 

and high-country areas. Feeds on carrion and actively hunts live small birds, mammals 

and insects. 

White Faced 

Heron/matuku 

Egretta 

novaehollandiae 

Not Threatened Common Heron throughout New Zealand in almost any aquatic habitat including damp 

pasture.  Observed in and around Modified Watercourse/Tributary 1 and 2 

Paradise shelduck Tadorna variegata Not Threatened New Zealand’s most widely distributed waterfowl, occurring throughout the pastoral 

landscape in a variety of habitat types. Generally herbivorous, with a preference for 

pasture grasses and clover, although an extensive diet has been recorded.   
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Table 5.2:   Exotic bird species recorded on the subject site during previous site visits, as well as species detected in eDNA 
sampling. 

Common Name Scientific Name Threat Classification (Robertson et al., 2017) 

Australian magpie Gymnorhina tibicen Introduced and Naturalised 

Blackbird Turdus merula Introduced and Naturalised 

Mallard Anas platyrhynchos Introduced and Naturalised 

Skylark Alauda arvensis Introduced and Naturalised 

Pheasant Phasianus colchicu Introduced and Naturalised 

Starling Sturnus vulgaris Introduced and Naturalised 

Spur Winged Plover Vanellus miles Introduced and Naturalised 

Ecological Values Summary: Avifauna 

Avifauna across the pasture areas for the proposed solar farm was assessed as low for ecological 
values, however, for the adjoining ecological units such as the Otamatea River Marginal Strip 
avifauna was assessed as ‘high’ for ecological value, due to the recorded presence of an ‘at risk-
declining’ bird species. 

5.4 Herpetofauna 

A lizard survey has not been undertaken as part of the EcIA as no vegetation clearance is to be 
undertaken.  Skink habitat typically consists of scrubland, deep leaf litter layers, fallen dead wood 
and thick grasslands, while arboreal geckos generally prefer mature trees.  Therefore, the Otamatea 
Marginal Strip and Otamatea Swamp would provide the most likely habitat, particular the areas of 
deeper leaf litter, bare earth, isolated rock piles, tree roots and felled vegetation and in the isolated 
Coprosma within the Marginal Strip.  If any vegetation disturbance is required in these areas further 
investigation should be undertaken by a suitable qualified herpetologist. 

Ecological Values Summary: Herpetofauna 

The area of pasture which is proposed for the solar farm was assessed as low for ecological value 
for Herpetofauna as suitable habitat was absent. 

5.5 Bats 

Threatened- Nationally Critical (O’Donnell et al., 2018) long-tailed bats (Chalinolobus tuberculatus) 
preferentially roost beneath the bark or in cavities of large, mature native canopy trees and are 
primarily associated with native temperate forests including kauri (Agathis australis), New Zealand 
beech (Fuscospora spp.), kānuka (Kunzea spp.) and manuka (Leptospermum scoparium) (Rockell 
et al., 2017). They have also been known to inhabit older pines, and to forage along forest edges 
and riparian corridors (Daniel & Williams 1984; O’Donnell 2000). Whereas the At Risk- Declining 
(O’Donnell et al., 2018) central lesser short-tailed bats (Mystacina tuberculata rhyacobia) roost and 
forage in deep-forest habitats and are generally associated with old growth indigenous forest. 

There are no known records of either species of bat adjacent the subject site, and no evidence of 
bat roosting was observed within the wilding pines upstream of the Otamatea Marginal Strip.  
However, the subject site could potentially provide feeding and commuting corridors for bats between 
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the mature indigenous forests in the Kokomoka and Rangitāiki Conservation areas.  The intermittent 
presence of bats is considered highly unlikely.  

Ecological Values Summary: Bats 

The areas of pasture were assessed as low for ecological value for bats as suitable habitat was 
absent.  However, it is recognised that bats may traverse the area on nocturnal feeding runs and 
may utilise the Otamatea River corridor and surrounding ecological units. 

5.6 Other Mammalian Pests 

Based on the observations during site inspections and supported by the eDNA samples, all riparian 
habitats across the subject site and within the Otamatea River Marginal Strip recorded pest mammal 
species.  Fallow deer/Dama dama and Pig/Sus scrofa sign (faeces, rooting, tracking) was observed 
across the site and recorded in the eDNA, however, the highest concentration of feral pig rooting 
was in the downstream areas of the Otamatea River Marginal Strip. 

Ecological Values Summary: Mammals 

The area of pasture across the subject site was assessed as having negligible ecological value for 
pest species, except fallow deer and pig which have recreational value. 
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6 ECOLOGICAL IMPACT ASSESSMENT 

The actual and potential adverse effects to terrestrial and aquatic ecological values have been 
assessed for temporary, long term and permanent timescales for duration of effects (Table 9, Roper-
Lindsay et al., 2018).  

Temporary effects, typically occurring at the construction phase, are related to impacts to terrestrial 
ecology from construction, such as disturbance impacts to migrating fauna species and also include 
direct mortality to aquatic ecology such as native fish from uncontrolled sediment discharges.  

Potential long-term effects, occurring at the >25-year timescale (approximate lifespan of the solar 
farm), are related to direct and indirect impacts such as creation of fish barriers, vegetation 
disturbance, post construction flooding and stream erosion and the proliferation of weed and pests 
from poorly managed revegetation efforts and landuse under the solar panels. 

Appropriate ecological management measures are also addressed in the following sections. 

6.1 Freshwater Ecology 

6.1.1 Earthworks 

The Otamatea River and all five of the modified tributaries discussed as well as the Otamatea Swamp 
can be considered the zone of impact from temporary construction works.  Any negative impact to 
these watercourses could potentially influence a substantial length of downstream habitat into the 
higher valued Otamatea River Marginal Strip.  

An uncontrolled sediment or contaminant discharge to the watercourses and/or the Otamatea 
Swamp during earthworks could have a moderate magnitude of temporary ecological effect on the 
existing character of the water courses, due to the alteration of a key element of the existing baseline 
condition (Roper-Lindsay et al., 2018). Sedimentation could occur in or near the wider 
stream/wetland environment if uncontrolled entrained sediments were to discharge from the 
earthwork sites during construction.  

Unmanaged, this sedimentation could temporarily adversely impact downstream freshwater quality. 
Suspended sediments increase water turbidity and can adversely impact native predatory fish 
behaviour and vigour, for example, by restricting visibility and ultimately hunting success (Cavanagh, 
Hogsden & Harding, 2014). Entrained sediments are also known to directly lead to fish mortality 
through clogging of the gills and to negatively impact aquatic plant photosynthesis through reduced 
light attenuation, lowering dissolved oxygen levels in the waterbody (Cavanagh, Hogsden & Harding, 
2014).  

Further, sediments that fall out of suspension when the waterbody loses energy have the potential 
to infill interstitial spaces and smother the algal mats and films (periphyton) that provide habitat 
complexity and a vital food source for macroinvertebrates.  This would be of particular concern during 
Stage 2 and Stage 3 of the proposed development as the topography is very flat and the modified 
tributaries 3, 4 and 5 and the Otamatea Swamp already have very low gradients and would be more 
susceptible to sediment accumulating on the stream bed or within the wetland habitat. 

The discharge of contaminants such as fuels and lubricants to the stream is a further potential impact 
that could adversely affect local downstream habitat and freshwater fauna and flora. 
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Impact Assessment 

According to EIANZ EcIA Guidelines (Roper-Lindsay et al., 2018), the moderate magnitude of impact 
of an uncontrolled discharge to the watercourses would have an overall moderate level of effect on 
stream habitat within the wider stream environment, which was assessed as currently having low – 
moderate ecological value see Section 3.1.1(Roper-Lindsay et al., 2018 Appendix B). Therefore, 
ecological management measures are recommended to ensure that adverse effects are 
appropriately avoided or mitigated. 

Proposed Ecological Management Measures and Reassessment 

An Erosion and Sediment Control Plan (ESCP) and Construction/Spill Management Plan will be 
prepared as a part of the resource consent application process and adhered to throughout 
construction. This is a key mitigation measure to prevent erosion, sedimentation and contaminant 
discharges occurring during earthworks. The ESCP will contain measures such as stormwater 
management, in accordance with industry best practice. The plan is to align with the Bay of Plenty 
Regional Council Erosion and Sediment Control Guidelines for Land Disturbing Activities.  

Subject to adherence to the measures in the ESCP and Construction/Spill Management Plan, the 
magnitude of impact and overall level of effect of earthworks on low-moderate existing terrestrial 
vegetation ecological values would be Low (Roper-Lindsay et al., 2018). 
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6.1.2 Stream works 

Impact Assessment 

Based on the preliminary engineering design, the following table outlines the required water course crossing points. 

Table 6.1:   Stream Crossing Impact Assessment Details 

Stage Watercourse 

Name 

Stream 

Crossing 

Point 

Status 

Under 

NES_F 

Crossing Point (NZTM) Culvert 

Length 

Culvert 

width 

Culvert 

area over 

stream bed 

Upstream 

Apron 

length 

Upstream 

Apron Width 

Upstream 

Apron 

Area 

Downstream 

Apron 

length 

Downstream 

Apron Width 

Downstream 

Apron Area 

Stream 

Bed 

Loss 

m2 

Stream Loss 

_m 

1 Otamatea 

River 

SC1 RC required 1898477.97,5688601.48 12 5 60 10 5 50 10 5 12 122 64 

2 Modified Trib 

3 

SC2 RC required 1897961.78,5688701.49 9 2.8 25.2 4 3 12 4 3 12 49.2 34 

2 Modified Trib 

3 

SC3 RC required 1898014.29,5689000.26 9 2.8 25.2 4 3 12 4 3 12 49.2 34 

2 Modified Trib 

4 

SC4 RC required 1897353.47,5689018.42 9 5 45 4 3 12 4 3 12 69 34 

2 Modified Trib 

4 

SC5 RC required 1897834.34,5689622.74 12 5 60 4 3 12 4 3 12 84 40 

3 Modified Trib 

5 

SC6 RC required 1897275.88,5690020.89 9 1.75 15.75 4 3 12 4 3 12 39.75 34 

3 Modified Trib 

5 

SC7 RC required 1897834.89,5690340.01 9 1.75 15.75 4 3 12 4 3 12 39.75 34 

Note: The culvert lengths and auxiliary structures sizes are preliminary estimates and considered very conservative until such time as detailed design is undertaken as part of 

catchment analysis.  i.e., culverts may meet the permitted standard size requirements in the NES-F and not require resource consent after detailed design.  This report does not 

consider resource consent requirements for culverts under the Regional Natural Resources Plan. 
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Based on current design drawings, the following streambed area and stream bank length will be 
permanently ‘lost’ due to culverting: 

 Stage 1 - 122 m2 of stream habitat and 64 metres of the stream bank of the Otamatea River. 

 Stage 2 - 251.4 m2 of stream habitat and 142 metres of Tributaries 3 and 4’s stream banks. 

 Stage 3 – 79.5 m2 of stream habitat and 68 metres of Tributary 5 stream bank. 

The combined 452.9 m2 and 274 m of permanent stream area and stream bank length loss was 
assessed as having a very high magnitude of impact on existing stream bed and bank habitat at the 
impact sites, due to the major alteration of a key element/feature of the existing baseline condition 
(natural stream alignment and bed).  

The post-development character, composition and attributes will be temporarily changed with a shift 
from natural (albeit highly degraded) stream bed to an artificial structure, until such time as sediment 
and gravels migrate through the structures and a naturalised stream substrate is formed.  However, 
it is recognised that groundwater connectivity, floodplain engagement and organic inputs from the 
riparian margin will be permanently lost from the culvert piping. 

The very high magnitude of impact of 452.9 m2 of stream bed loss and 274 m of stream length is 
expected to have a moderate overall level of effect on the existing low ecological values (but not the 
extent), with respect to stream habitat at the seven impact sites (Roper-Lindsay et al., 2018). 

Proposed Ecological Management Measures and Reassessment 

In accordance with the effects management hierarchy under the National Policy Statement for 
Freshwater it is considered aquatic offsetting should be applied, as the preferred measures of 
avoidance and minimisation cannot be undertaken in these instances.   

It is recommended the aquatic offsets includes restoration and enhancement actions within the 
Upper Otamatea River and its five tributaries, immediately upstream and downstream of each of the 
proposed stream crossing points (SC1-SC7) and is based per stage of development, to meet the 
following criteria: 

 Are located as close as possible to the impact site for each Stage of development. 

 Be as close to ‘like-for-like’ with respect to the type of freshwater systems affected, in this case 
the immediate adjacent S1-S7. 

 Achieve no net loss, or preferably a net gain, in natural ecological values (MfE 2014 and 
Maseyk et al 2018). 

 Select a currency for biodiversity to be categorised and exchanged (in this case area and 
stream bank length has been used), as no at risk or threatened species or habitats exist at the 
impact sites S1-S7.  It is recognised that this aquatic offset requires regulatory input to ensure 
compliance, such as condition of consent over the duration of the activity at the impact and 
offset site (Brown et al, 2013). 

 Demonstrating additionality on how the biodiversity gains will be achieved.  This is important 
to achieve outcomes above and beyond what would have occurred anyway if the aquatic offset 
had not taken place.  For example, the existing riparian planting already planned across the 
subject site is not to be included in the revegetation package. 

In order to adequately offset any unknown adverse impacts due to stream area and bank loss, as 
well as known factors such as time lag for revegetation establishment, a conservative approach is 



Rangitāiki Solar Ecological Impact Assessment  210506 

 

  

35 Rev A - 14/02/2022 
 

recommended (MfE 2014), which is consistent with other offset ratios recommended in New Zealand 
from stream bed and bank loss (Battersby, 2020). 

A 1:3 ratio of stream area loss and stream bank length loss to stream restoration is recommended, 
which would be outlined as below 

 Stage 1 using a 1:3 Ratio – 366 m2 of stream area and 192 m of stream bank restoration is 
required.   

 Stage 2 using a1:3 Ratio – 754.2 m2 of stream area and 426 metres of stream bank restoration 
is required.   

 Stage 3 using a 1:3 Ratio – 238.5 m2 of stream area and 204 metres of stream bank restoration 
is required.   

Proposed Aquatic Offset 

The applicant as part of its catchment wide focus on improvements in water quality and biodiversity 
enhancements in the Upper Otamatea and corporate responsibility policies has proposed a 1:10 
aquatic offset ratio which is well above the recommended ratio. 

Therefore, for Stage 1 using a 1:10 ratio 1220 m2 of stream restoration area and 640 metres of 
stream bank restoration is proposed. 

For Stage 2 using a 1:10 ratio 2514 m2 of stream restoration area and 1420 metres of stream bank 
restoration is proposed. 

For Stage 3 using a 1:10 ration 795 m2 of stream restoration area and 680 metres of stream bank 
restoration is proposed. 

In total the applicant has proposed 4529 m2 of stream restoration area and 2740 m of stream bank 
area as part of the biodiversity enhancement package.  Added to these areas the Applicant has 
indicated that a further 15,200 m2 of wetland habitat will be retired, fenced and restored adjacent the 
Otamatea Swamp on the subject site. 

It is assessed that the proposed concept restoration and revegetation package put forward by the 
Applicant will adequately minimise and offset for the proposed stream loss and result in not only no 
net loss but a significant gain in biodiversity values.  This will achieve a net gain in values of the 
impacted streams and meaning the measurable positive effects of biodiversity restoration and 
enhancement planting exceed the point of no net loss.  Therefore, the aquatic offsetting proposed 
will result in there being no residual adverse effects that are more than minor, and in accordance 
with the effects management hierarchy, aquatic compensation is not required. 

Further, ecological outcomes have been integrated into the engineering design of the culverts, to 
remediate adverse impacts on stream ecology through rehabilitation. The culverts will be designed 
to a specification that will facilitate long-term “bedding in”.  It is expected that the base of the culverts 
will infill with sediments and other substrates, such as gravels and cobbles within 2-3 months, 
returning to a somewhat natural state and thereafter providing habitat for indigenous freshwater 
macroinvertebrates and fish. The physical habitat and basic ecological functions of the stream will 
be rehabilitated. 

Ecological Impact Assessment Summary 

Following the remediation measure of integrating ecological outcomes into engineering design, and 
the minimisation and aquatic offsetting measures of restoration riparian and wetland planting within 
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the Upper Otamatea River catchment, it is expected the streambed and stream bank loss will have 
a low magnitude of impact on the existing low stream habitat values at the seven impact sites.  Based 
on the EIANZ guidelines this results in an overall very low level of effect (Table 10, Roper-Lindsay 
et al., 2018). 

Although the works will result in a minor shift away from existing baseline conditions, the underlying 
character, composition and attributes of the streambeds will be similar to pre-development 
circumstances following application of the comprehensive ecological management package (Table 
8, Roper-Lindsay et al., 2018). 

It is recommended that an EcMP be prepared to outline the measures and ecological enhancements 
within the upper Otamatea Catchment from the stream bank and riparian habitat restoration which 
is proposed by the Applicant. 

6.1.3 Freshwater Fish 

Potential impacts of the proposed stream work on freshwater fish were assessed.  The proposed 
engineering design (Appendix E) was reviewed and is not considered to present a barrier to 
freshwater fish passage. The stream works are also unlikely to result in the loss of any significant 
fish spawning habitat, including trout. However, unmanaged stream works could inadvertently result 
in the mortality of indigenous fish species and could temporarily obstruct fish passage during stream 
works. 

Impact Assessment 

Unmitigated, the proposed works could have a moderate magnitude of impact on freshwater fish 
within the stream works footprint(s), resulting in the loss of a high proportion of the known population 
of freshwater fish within these reaches (Table 8, Roper-Lindsay et al., 2018). Given that freshwater 
fish were assessed as having high ecological value at the impact site(s), this would have a moderate 
overall level of effect on freshwater fish within the sites of impact (Table 10, Roper-Lindsay et al., 
2018). 

Proposed Ecological Management and Reassessment 

In order to mitigate this moderate level of effect within the localised area of impact, the preparation 
of a Fish Management Plan is recommended. At a minimum, the Fish Management Plan is to cover 
the maintenance of fish passage during construction and fish trap and transfer if dewatering is 
required for construction.  The Fish Management Plan is to be approved by Bay of Plenty Regional 
Council and prepared in consultation with the relevant Iwi/Hapu.  Following the implementation of a 
Fish Management Plan, the proposed stream works are expected to result in a Low magnitude of 
impact, and an overall Low level of effect, on freshwater fish (Table 10, Roper-Lindsay et al., 2018). 

6.1.4 Macroinvertebrates  

Impact Assessment 

The proposed stream works are expected to result in the mortality of a moderate proportion of the 
known population of freshwater macroinvertebrates within the approximately 452.9 m2 stream works 
footprint, resulting in a localised, high magnitude of impact on the low macroinvertebrate ecological 
values. However, it is expected that this effect will be temporary, and the population will recover 
once the culverts bed in, and suitable substrate is restored within a conservative 2–3-month period. 
Further, ecological impacts on macroinvertebrate communities within the wider catchment are 
expected to be negligible. Overall, the unmitigated level of effect of stream works on 
macroinvertebrates within the area of impact is expected to be low, according to Roper-Lindsay et 
al. (2018). 
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Proposed Ecological Management and Reassessment 

The identified adverse effects of the works on freshwater macroinvertebrates are expected to be 
addressed through engineering design. The species present within the impact area have a high 
degree of resilience or capacity to recover from disturbance and will recolonise the stream reach 
once suitable substrate has bedded in.  

The proposed ecological restoration/enhancement works, including riparian planting, will establish 
and enhance macroinvertebrate habitat, diversity and abundance in other areas within the Upper 
Otamatea River and its tributaries (Section 4).  

Following the remediation (through rehabilitation) measures of restoring physical instream habitat 
conditions within the culverts for macroinvertebrates and other fauna the proposed works are 
expected to have a low magnitude of impact, and a low overall level of effect on macroinvertebrate 
values (Table 10, Roper-Lindsay et al., 2018). 

6.2 Terrestrial Ecology 

6.2.1 Terrestrial Vegetation 

The actual and potential impacts of the proposed activities on existing botanical values were 
assessed, according to EIANZ Guidelines (Roper-Lindsay et al., 2018). 

No indigenous vegetation is be disturbed via clearance as part of the proposed solar farm works.  All 
areas of indigenous vegetation in the Otamatea River Marginal Strip, the Otamatea Swamp and the 
identified wetland habitats across the subject site will be avoided through design of the solar farm 
layout and the areas retired and restored.  

Vegetation management is important for solar farms post construction as pasture length and weed 
control must be undertaken to ensure shading of panels does not occur. In this instance, vegetation 
management will also be critical to ensuring that weed species do not migrate to the higher valued 
ecological units of the Otamatea River Marginal Strip, Otamatea Swamp and Upstream Matea Road 
Wetland. 

The Applicant has indicated that a range of land uses are being investigated once the panels have 
been constructed, which may include grazing to maintain pasture and control weed species. 

Impact Assessment: Terrestrial Vegetation 

As such the magnitude of effect of the proposed activities on existing negligible botanical values was 
determined to be low, according to the EIANZ EcIA Guidelines (Table 10, Roper-Lindsay et al., 
2018;).   

Overall, the proposed works are expected to have a very low level of effect on the existing ecological 
values of the exotic and introduced pasture, according to Section 6.4.3 of the EIANZ Guidelines 
(Roper-Lindsay et al., 2018).  All future vegetation management is to be covered in the Ecological 
Management Plan (EcMP) including weed and pest management. 

6.2.2 Impact to Frost Flat Communities 

The potential impact to the frost flat communities within the Otamatea River Marginal Strip, Otamatea 
Swamp and the upstream Matea Road Wetland were assessed.  Potential impacts included both 
positive/warmer and negative/cooler temperature gradients adjacent the frost flat communities as a 
result of the photovoltaic panels.   
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There are no quantitative studies in New Zealand examining the concept of Photovoltaic Heat 
Island’s (PVHI) being formed under and around large-scale solar farms.  Due to the interaction of 
energy budget, the water cycle and vegetation, some studies have recorded heat reductions (Taha, 
2013, Masson et al 2014) whereas other researchers (Barron-Gafford et al, Millstein and 
Menon,2011) have recorded large temperature increases adjacent solar farms.  However, the 
majority of these studies have been for arid and semi-arid desert habitats and not agricultural pasture 
on volcanic soils in a temperate climate.  Based on one year of observations from the Applicant’s 
solar farm at Kapuni, South Taranaki, grass growth has not been impacted but appears to have been 
improved over the summer months, indicating no changes to either ground temperature and/or 
rainfall reaching the ground under the panels (Pye, C. 2022 Personal Comms to Author). 

Impact Assessment: Frost Flat 

The magnitude of effect of the proposed activities on the frost flat communities in the Otamatea River 
Marginal Strip and Otamatea Swamp was assessed as low, according to the EIANZ EcIA Guidelines 
as there will be a 10-metre-wide panel buffer distance from all indigenous vegetation, including the 
frost flat communities. 

Overall, the proposed works are expected to have a very low level of effect on existing frost flat 
vegetation and wetland communities, according to Section 6.4.3 of the EIANZ Guidelines (Roper-
Lindsay et al., 2018). 

6.2.3 Avifauna 

Existing avifauna ecological values were determined to be low, given that birds likely to be present 
within the proposed solar farm area are locally common indigenous species and exotic species, for 
which the riparian corridors provide limited ecological value as localised habitat (see Section 3.2.2 ; 
Roper-Lindsay et al., 2018;). However, it is still recognised that available habitat exists for the ‘At-
risk declining North Island Fernbird/Mātātā and potentially other threatened/at risk wetland species 
downstream of the site. 

Impact Assessment 

The proposed activities were assessed against the EIANZ EcIA Guidelines (Roper-Lindsay et al., 
2018) and are expected to have a low magnitude of effect on these low existing values, as no 
clearance of vegetation which could provide habitat for indigenous birds is to be undertaken.   

Overall, the proposed works are expected to have a very low level of effect on existing avifauna 
ecological values, according to Section 6.4.3 of the EIANZ Guidelines (Roper-Lindsay et al., 2018). 

6.2.4 Herpetofauna 

The existing herpetofauna values were determined to be low, as suitable skink or gecko habitat does 
not exist on the introduced pasture grass on the currently farmed parts of the proposed solar farm 
(Section 5.4). 

Impact Assessment 

The proposed activities were assessed against the EIANZ EcIA Guidelines (Roper-Lindsay et al., 
2018) and are expected to have a low magnitude of effect on existing herpetofauna values as no 
clearance of potential lizard habitat is proposed.   

Overall, the proposed works are expected to have a very low level of effect on existing herpetofauna 
ecological values, according to Section 6.4.3 of the EIANZ Guidelines (Roper-Lindsay et al., 
2018;Appendix B). 
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6.2.5 Bats 

The existing bat values were determined to be low, as suitable bat foraging and roosting habitat 
does not exist on the introduced pasture grass on the currently farmed parts of the proposed solar 
farm. 

Impact Assessment 

The proposed activities were assessed against the EIANZ EcIA Guidelines (Roper-Lindsay et al., 
2018) and are expected to have a negligible magnitude of effect on these existing values, as no 
vegetation clearance is to be undertaken.   

Overall, the proposed works are expected to have a very low level of effect on existing bat ecological 
values, according to Section 6.4.3 of the EIANZ Guidelines (Roper-Lindsay et al., 2018). 

6.3 Ecological Impact Summary 

The overall levels of effect of the proposed activities were assessed based on the descriptions of 
existing ecological values provided in Section 4 and Section 5 and the actual and potential impacts 
described in Section 6, without additional ecological management measures. Levels of effect were 
then reassessed, with recommended management measures considered. A summary of this 
ecological impact assessment, which considers both freshwater and terrestrial values, is included in 
Table 6.1. 

A summary of the key values and criteria used to determine existing ecological values, magnitudes 
of effect and levels of effect are provided in Appendix B, as adapted from the EIANZ EcIA Guidelines 
(Roper-Lindsay et al., 2018). 

It should be noted that if the recommended mitigation measures are not implemented, the described 
ecological impact is considered at the ‘without mitigation’ level. 
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6.4 Ecological Impact Assessment -Summary 

The following table summarises the Ecological Impact Assessment and proposed minimisation and offsetting proposed for the Rangitāiki Solar Farm. 

Table 6.1:   Ecological Imapct Assessment Summary 

Impact Area Actual Impact 

Details 

Potential Impact Details Ecological Value Magnitude 

of Effect 

Level of Effect 

(Without 

Ecological 

Management) 

Recommended Ecological Management 

Measures 

Level of Effect (with 

Ecological 

Management) 

Earthworks None 

 

Sedimentation or discharge of contaminants to the 

Otamatea River, its five tributaries and the Otamatea 

Swamp from uncontrolled sediment loss, erosion or spills 

Low (for Upper 

Otamatea River and its 

five modified 

watercourse tributaries) 

High (Otamatea Swamp) 

Moderate Moderate Implementation of Erosion and Sediment 

Control Plan 

Construction Management Plan, including 

Spill Management 

Low 

Stream works Riverbed habitat loss 

Stage 1 -122 m2 of 

stream bed and 64 

metres of stream bank 

loss 

Stage 2- 251.4 m2 of 

stream bed and 

142metres of stream 

bank loss 

Stage 3- 79.5 m2 of 

stream bed and 68 

metres of stream bank 

loss 

Sedimentation or discharge of contaminants to the 

Otamatea River, its five tributaries and the Otamatea 

Swamp during construction of stream crossing points 

Low (for stream habitat 

at impact sites) 

Very high Moderate Aquatic offsetting at a 1:3 ratio requires 

1358 m2 of stream bed and 822 metres of 

stream bank. 

Applicant has proposed a 1:10 ratio which 

means the following stream and wetland 

area is proposed for minimisation and 

offsetting. Stage1= 1220 m2 of riparian and 

stream bed and 640 metres of stream bank 

Stage 2= 2514 m2 of riparian and stream 

bed and 1420 metres of stream bank, plus 

15,200 m2 of wetland habitat adjacent the 

Otamatea Swamp. 

 

Low 
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Impact Area Actual Impact 

Details 

Potential Impact Details Ecological Value Magnitude 

of Effect 

Level of Effect 

(Without 

Ecological 

Management) 

Recommended Ecological Management 

Measures 

Level of Effect (with 

Ecological 

Management) 

Combined =452.97 m2 

of stream bed loss and 

274 metres of stream 

bank. 

Stage 3= 795 m2 of riparian and stream bed 

and 680 metres of stream bank. 

Revegetation to be undertaken under a 

revegetation and restoration plan 

Preparation of Ecological Management Plan 

(EcMP) to outline enhancement planting 

and improvement to stream bed 

characteristics through culvert design 

Freshwater Fish Temporary fish 

passage obstruction 

during stream works 

Direct mortality or harm to indigenous fish, potential for 

‘at-risk declining long fin tuna 

Moderate Moderate Moderate Fish Management Plan to mitigate harm to 

fish 

Low 

Freshwater 

Macroinvertebrates 

Macroinvertebrate 

mortality (temporary 

effect on population) 

none Low High Low Remediation (rehabilitation) of stream bed 

characteristics through culvert design. 

 

Very Low 

Terrestrial Vegetation Pasture grass under 

solar panels 

Loss of Vegetation from erosion, uncontrolled weed 

proliferation in to surrounding high value ecological units.  

No terrestrial vegetation clearance is planned by the 

applicant. 

Negligible Low Very Low Ecological Management Plan (EcMP) which 

includes weed and pest management, to be 

submitted and approved by Bay of Plenty 

Regional Council 

Very low 

Avifauna None Direct harm to adult birds or mortality of eggs or juveniles 

which enter the construction site, however, no vegetation 

clearance is proposed 

Low onsite but high 

value in adjoining 

ecological units 

Moderate Low Remediation planting and fencing, in 

accordance with an approved Ecological 

Management Plan (EcMP). 

Very Low 
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Impact Area Actual Impact 

Details 

Potential Impact Details Ecological Value Magnitude 

of Effect 

Level of Effect 

(Without 

Ecological 

Management) 

Recommended Ecological Management 

Measures 

Level of Effect (with 

Ecological 

Management) 

Herpetofauna N/A Direct injury or mortality to herpetofauna 

Displacement through re-entry to construction site 

Low Moderate Moderate Remediation planting and fencing, in 

accordance with an approved Ecological 

Management Plan (EcMP). 

Very Low 

Bats N/A Could fly over site to higher valued ecological units, such 

as Rangitāiki Conservation Area 

Low Negligible Low N/A Very Low 
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7 CONCLUSIONS AND RECOMMENDATIONS 

Todd Generation is proposing to construct a 400-Megawatt Solar Farm at Rangitāiki, 35 kilometres 
southeast of Taupō.  The solar farm will be contructed in three stages over a 1022 hectare property 
that is currently operated as a dairy farm.  To facilitate construction of the solar farm, earthworks and 
a roading network will be required to provide access.  The site is bisected by the Otamatea River 
and five of its tributaries, which are fed by a number of contructed farm drains. 

BTW Company was engaged to undertake an Ecological Impact Assessment (EcIA) for the proposal 
as part of the resource consent application required from the Bay of Plenty Regional Council for the 
various stream crossings.  The existing vehicular crossing points were to be maintained, however, 
seven new stream crossing points are required to facilitate construction of the panels. 

The following points summarise the main findings of this EcIA: 

 The proposed works are expected to result in no net loss to existing biodiversity values, but a 
net gain in biodiversity values, following implementation of recommended ecological 
management measures.  

 The main actual adverse impacts associated with the proposed works include the loss of 452.9 
m2 of stream bed and 274 metres of stream bank habitat due to the construction of the seven 
stream crossings. 

 Identified potential adverse impacts include direct injury and/or mortality of native fauna, 
including native fish, sedimentation from any uncontrolled discharges to the receiving 
environment, and weed proliferation. 

 Potential positive effects of the proposed works on existing ecological values include the 
fencing of waterways, the change in land use, improved erosion control within the stream, 
increased plant diversity and representation of guilds, wetland enhancement, the long-term 
increase in riparian vegetation leading to high botanical diversity, and improved weed and pest 
management. 

 Overall levels of adverse effect of the proposed activities were determined to be very low or 
very low according to EIANZ Guidelines (Roper-Lindsay et al., 2018;), following ecological 
management. 

To manage the actual and potential adverse impacts, the following measures are recommended: 

 Implement a Council certified Erosion and Sediment Control Plan and a site-specific Spill 
Control Plan, to mitigate sediment-laden flows and other contaminants from entering the 
stream during stream works and earthworks activities.  

 Aquatic offset of the 452.9 m2 at a minimum 1:3 ratio. 

 Aquatic offset of the 274 metres at a minimum 1:3 ratio. 

 Remediation (rehabilitation) of stream bed characteristics through culvert design. 

 Preparation and implementation of a Fish Management Plan to mitigate harm to fish. 

 Preparation of an EcMP. The EcMP should outline the locations of new fencing or fence 
realignment and should also detail ecological management measures with respect to 
indigenous flora and fauna, such as unexpected discoveries of At Risk or Threatened fauna 
and flora and weed and pest management over the lifecycle of the proposed activity. 
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This EcIA has been prepared based on the proposed activities and works, as described in Section 
1.1. 
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APPENDIX A WATER COURSE PLAN 
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APPENDIX B ASSESSMENT OF EFFECTS 

METHODOLOGY 
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Table B 1:  Assigning value to species, sites and area, adapted from EIANZ Guidelines (Table 5 and 6, Roper-Lindsay et al 
2018) 

Ecological 

Value 

Determining Factors for Terrestrial Species Determining Factors for Terrestrial Site or Area 

Very High Nationally Threatened species, found in the ZOI 

either permanently or seasonally 

Area rates High for 3 or all of the four assessment matters listed in Table 4. 

Likely to be nationally important and recognised as such. 

High Species listed as At Risk – Declining, found in the 

ZOI, either permanently or seasonally 

Area rates High for 2 of the assessment matters, Moderate and Low for the 

remainder, or Area rates High for 1 of the assessment maters, Moderate for 

the remainder. 

Likely to be regionally important and recognised as such. 

Moderate Species listed as any other category of At Risk, 

found in the ZOI either permanently or 

seasonally, or 

Locally (ED) uncommon or distinctive species 

Area rates High for one matter, Moderate and Low for the remainder, or 

Area rates Moderate for 2 or more assessment matters Low or Very Low for 

the remainder 

Likely to be important at the level of the Ecological District. 

Low Nationally and locally common indigenous 

species 

Area rates Low or Very Low for majority of assessment matters and 

Moderate for one. 

Limited ecological value other than as local habitat for tolerant native 

species. 

Negligible Exotic species, including pests, species having 

recreational value 

Area rates Very Low for 3 matters and Moderate, Low or Very Low for 

remainder. 

 

Table B 2:  Criteria for describing magnitude of effect, adapted from EIANZ Guidelines (Table 8, Roper-Lindsay et al 2018) 

Ecological 

Value 

Description 

Very High Total loss of, or very major alteration to, key elements/features/ of the existing baseline conditions, such that the post-

development character, composition and/or attributes will be fundamentally changed and may be lost from the site altogether; 

AND/OR 

Loss of a very high proportion of the known population or range of the element/feature 

High Major loss or major alteration to key elements/features of the existing baseline conditions such that the post-development 

character, composition and/or attributes will be fundamentally changed; AND/OR 

Loss of a high proportion of the known population or range of the element/feature 

Moderate Loss or alteration to one or more key elements/features of the existing baseline conditions, such that the post-development 

character, composition and/or attributes will be partially changed; AND/OR 

Loss of a moderate proportion of the known population or range of the element/feature 



Rangitāiki Solar Ecological Impact Assessment  210506 

 

  

51 Rev A - 14/02/2022 

 

Low Minor shift away from existing baseline conditions. Change arising from the loss/alteration will be discernible, but underlying 

character, composition and/or attributes of the existing baseline condition will be similar to pre-development circumstances or 

patterns; AND/OR 

Having a minor effect on the known population or range of the element/feature 

Negligible Very slight change from the existing baseline condition. Change barely distinguishable, approximating to the ‘no change’ 

situation; AND/OR 

Having negligible effect on the known population or range of the element/feature 

 

Table B 3:  Criteria for describing overall level of effect, adapted from EIANZ Guidelines (Table 10, Roper-Lindsay et al 2018) 

Ecological Value 

Magnitude 

Very High High Moderate Low Negligible 

Very High Very High Very High High Moderate Low 

High Very High Very High Moderate Low Very Low 

Moderate High High Moderate Low Very Low 

Low Moderate Low Low Very Low Very Low 

Negligible Low Very Low Very Low Very Low Very Low 

Positive Net Gain Net Gain Net Gain Net Gain Net Gain 
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APPENDIX C ENVIRONMENTAL EDNA DATA 



ScientificName Rank TaxID CommonName Group WS4 WS3 WS2 WS1 

Homo sapiens species 9606 Human Mammals 5242 1036 1417 506 

Bos taurus species 9913 Cattle Mammals 2164 119 2104 2194 

Lumbriculus variegatus species 61662 California blackworm Worms 1143 360 1590 1583 

Acanthocyclops robustus species 415614 Copepod Crustaceans 89 636 930 354 

Chaetogaster diaphanus species 212246 Oligochaete worm Worms 416 25 150 441 

Anas platyrhynchos species 8839 Mallard duck Birds 373 328 159 46 

Chaetogaster diastrophus species 74727 Oligochaete worm Worms 69 13 237 75 

Sus scrofa species 9823 Pig Mammals 14 0 371 6 

Tubifex tubifex species 6386 Sludge worm Worms 13 0 251 72 

Oncorhynchus mykiss species 8022 Rainbow trout Fish 282 0 24 0 

Nais communis/variabilis complex sp species 1138460 Sludgeworm Worms 13 76 163 0 

Simocephalus vetulus species 77651 Water flea Crustaceans 137 0 0 101 

Hydra vulgaris species 6087 Hydra Cnidarians 99 0 36 93 

Cognettia varisetosa species 2732696   Worms 29 167 12 18 

Aulodrilus pluriseta species 76585 Aquatic oligochaete worm Worms 169 30 23 0 

Lumbricus rubellus species 35632 Red earthworm Worms 67 9 101 24 

Eiseniella tetraedra species 1302610 Squaretail worm Worms 117 0 40 42 

Physella acuta species 109671 Left handed sinistral snail Molluscs 39 0 56 31 

Enchytraeus buchholzi complex sp species 2664990   Worms 15 44 32 33 

Penthaleidae sp. Q091 species 1437083   Mites and ticks 95 0 0 0 

Chaetogaster cf. diastrophus MK-2019 species 2664991 Oligochaete worm Worms 26 0 35 34 

Aporrectodea caliginosa species 302032   Worms 59 0 30 0 

Austroclima sepia species 1968917   Insects 82 0 0 0 

Neozephlebia scita species 551888   Insects 77 0 0 0 

Aporrectodea trapezoides species 408844 Southern worm Worms 23 50 0 0 

Limnodrilus hoffmeisteri species 76587 Redworm Worms 21 0 39 0 

Henlea perpusilla species 913665   Worms 0 43 13 0 

Hydra viridissima species 6082 Hydra Cnidarians 53 0 0 0 



Cognettia pseudosphagnetorum species 1628349   Worms 15 37 0 0 

Octolasion cyaneum species 302033   Worms 16 35 0 0 

Nais communis species 188228 Sludgeworm Worms 7 0 40 0 

Bimastos rubidus species 2866284   Worms 20 0 21 0 

Henlea cf. andreae PDW-2010 species 913692   Worms 0 0 0 39 

Nitzschia cf. fonticola 2 RT-2009 species 684903   Diatoms 0 0 10 28 

Enchytraeus christenseni species 913644 Segmented worm Worms 16 22 0 0 

Henlea ventriculosa species 913666   Worms 0 0 0 30 

Sheathia confusa species 373124 Freshwater red alga Red algae 29 0 0 0 

Deroceras reticulatum species 145610 Grey field slug Molluscs 9 0 13 0 

Nitzschia acidoclinata species 1302829 Diatom Diatoms 17 5 0 0 

Cognettia chlorophila species 1628348   Worms 21 0 0 0 

Pycnocentria evecta species 633187 NZ caddisfly Insects 18 0 0 0 

Supraphorura furcifera species 2041972 Springtail Springtails 11 3 3 0 

Zephlebia pirongia species 1969013   Insects 16 0 0 0 

Isotomurus palustris species 36144 Marsh springtail Springtails 13 2 0 0 

Austrosimulium australense species 10000005 Sandfly Insects 10 0 4 0 

Hudsonema amabile species 699956 Long-horned caddisfly Insects 13 0 0 0 

Dama dama species 30532 Fallow deer Mammals 11 0 0 0 

Chydorus sphaericus complex sp. A1 species 1939838   Crustaceans 5 0 0 6 

Paracyclops fimbriatus species 1606834 Copepod Crustaceans 0 0 10 0 

Paraphysomonas sp. species 1955561 Golden-brown alga Heterokont algae 0 0 10 0 

Fridericia sohlenii species 913631   Worms 0 0 9 0 

Tuberolachnus salignus species 96551 Giant willow aphid Insects 0 8 0 0 

Corynoneura scutellata species 611450 Non-biting midge Insects 0 0 0 8 

Chrysophyceae sp. species 1955566   Heterokont algae 3 0 5 0 

Aporrectodea tuberculata species 565146   Worms 7 0 0 0 

Ceratophysella gibbosa species 187618   Springtails 6 0 0 0 

Megalothorax minimus species 438500   Springtails 0 6 0 0 

Nesameletus ornatus species 309564 Small swimming mayfly Insects 5 0 0 0 



Hypogastrura purpurescens species 999745   Springtails 0 5 0 0 

Pinnularia grunowii species 1089233 Diatom Diatoms 5 0 0 0 

Orthonychiurus folsomi species 2581074 Springtail Springtails 0 4 0 0 

Oeconesus maori species 177761 NZ caddisfly Insects 3 0 0 0 

Pycnocentrodes sp. NZDIS337 species 1878173   Insects 3 0 0 0 

Wiseana umbraculata species 107019 Bog porina Insects 0 0 0 2 

Ceratophysella aff. denticulata L3 species 2449137 Mushroom springtail Springtails 0 0 0 2 

Nais genus 74730 Sludgeworm Worms 229 14 323 135 

Lumbriculus genus 61661   Worms 84 42 121 190 

Potamopyrgus genus 145636 Mud snails Molluscs 180 16 49 0 

Chamaedrilus genus 1628347   Worms 50 55 50 40 

Tubifex genus 6385   Worms 0 0 100 41 

Nitzschia genus 2857 Pennate diatom Diatoms 11 0 0 56 

Sellaphora genus 216740 Diatom Diatoms 18 0 19 17 

Dero genus 66487   Worms 16 0 25 0 

Cognettia genus 2770898   Worms 0 0 0 31 

Ilyodrilus genus 170992   Worms 30 0 0 0 

Dictyota genus 2875   Heterokont algae 21 0 8 0 

Octolasion genus 161231   Worms 0 26 0 0 

Eiseniella genus 1302608   Worms 0 10 12 0 

Chaetogaster genus 74726 Oligochaete worm Worms 0 21 0 0 

Physella genus 175859 Freshwater Snail Molluscs 0 0 0 21 

Pristina genus 150439   Worms 12 0 4 0 

Aporrectodea genus 27388   Worms 11 0 2 0 

Megalothorax genus 438499   Springtails 5 8 0 0 

Deleatidium genus 551873 NZ mayfly Insects 12 0 0 0 

Paraphaenocladius genus 611374 Non-biting midge Insects 12 0 0 0 

Arytainilla genus 178941   Insects 9 0 0 0 

Ovis genus 9935   Mammals 7 0 0 0 

Cochliopodium genus 313557 Amoeba Amoebae 0 6 0 0 



Hydra genus 6083 Hydra Cnidarians 0 0 5 0 

Sitobion genus 44662   Insects 4 0 0 0 

Globulidrilus genus 1962994   Worms 0 0 0 4 

Limnodrilus genus 76586   Worms 0 0 0 3 

Chydorus genus 77744   Crustaceans 0 3 0 0 

Neanura genus 106919   Springtails 3 0 0 0 

Monomastix genus 141715   Green algae 0 3 0 0 

Pinnularia genus 216736 Freshwater diatom Diatoms 3 0 0 0 

Polyplectropus genus 600663 Caddisfly Insects 3 0 0 0 

Rhynchodemus genus 686035   Flatworms 0 0 2 0 

Physidae family 109669   Molluscs 83 0 165 387 

Lumbricidae family 6392   Worms 109 0 71 11 

Tateidae family 1345660 Aquatic snails Molluscs 137 0 44 0 

Tubificinae subfamily 1780203   Worms 0 0 44 0 

Naididae family 2109251 Sludgeworms Worms 31 0 0 0 

Enchytraeidae family 6388   Worms 7 0 0 0 

Entomobryidae family 48704 Slender springtails Springtails 5 0 0 0 

root no rank 1   Other 4150 6328 5648 4518 

Metazoa kingdom 33208 Metazoans Other 3133 5068 1060 1534 

Arthropoda phylum 6656 Arthropods Other 491 103 116 160 

Insecta class 50557 Insects Other 101 12 10 0 

Lepidoptera order 7088 Butterflies and moths Insects 77 37 0 0 

Eurotatoria class 2816136   Rotifers 16 38 5 5 

Chordata phylum 7711 Chordates Other 50 3 0 0 

Rotifera phylum 10190 Rotifers Other 44 0 0 0 

Mammalia class 40674 Mammals Other 36 5 0 0 

Bilateria clade 33213   Other 11 0 0 26 

Florideophyceae class 2806   Red algae 35 0 0 0 

Annelida phylum 6340 Annelid worms Other 3 0 23 0 

Clitellata class 42113   Worms 0 10 8 0 



Bacillariophyta phylum 2836 Diatoms Heterokont algae 7 0 6 4 

unclassified Limnophyes no rank 2640025   Insects 0 0 10 3 

Synurophyceae class 33859   Heterokont algae 0 0 0 12 

Bacillariophyceae class 33849 Raphid, pennate diatoms Diatoms 6 0 0 0 

Collembola class 30001 Snow fleas Other 0 4 0 0 
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Kotara Otangimoana Covenant is a 6.56-hectare frost flat landform of Kanuka-monoao scrub and 
shrubland 6 kilometres north of the proposed solar farm.  This area meets three Significant Natural 
Area (SNA) selection criteria for protection, underrepresented habitats and naturally uncommon 
vegetation 

Matea Road Stewardship Area- a 285-hectare Rhyolite dome with mosaic of monoao scrubland and 
kanuka, with the common skink/Oligosoma polychroma recorded previously, approximately 7.8 
kilometres north of the proposed solar farm.   

Kokomoka Margins – a range of small marginal hill slope and gully areas adjacent the Kokomoka 
Forest approximately 3.8-5 kilometres from the proposed solar farm.  Vegetation consists of a range 
of shrubland, matai/mountain horopito/Pseudowintera colorata, kānuka/Kunzea ericoides forests.  
Most of these forest remnants have been fenced to exclude stock but pest animals such as possum 
are identified threats. 

Matea Road Kanuka - a 2.54 hectares tephra hill raised above the pumice plain with kānuka/Kunzea 
ericoides forest 2.3 kilometres north of the proposed solar farm.  The prominent threat is the adjacent 
forestry operations and the pest plants of wilding pines and broom. 

Matea Road Frost Flat - a 32.34-hectare frost flat, gully, hillslope and terrace of monoao, shrubland 
along with intact ground cover comprising of mosses and lichens, and isolated fern species 9.1 
hectares from the proposed farm. 

Rangitāiki Conservation Area - a 5925 hectare protected stewardship area administered by DOC of 
pumice alluvium, peat bog, wetland and hillslope landforms.  Vegetation ranges from monoao 
shrubland on the frost flats and sphagnum, Carex and Juncus sedge wetlands, to kānuka/Kunzea 
ericoides and Matai/Prumnopitys taxifolia forests on the hillslopes.  This area is adjacent SH5 so is 
on the southern border of the proposed solar farm.  Similar to the Kokomoka Forest this area 
contains multiple very high value faunal species, including the North Island Brown Kiwi/Apteryx 
mantelli, NZ Falcon/Kārearea/Falco novaseelandiae and the North Island Kākā/Nestor meridionalis. 

Ecological Values Summary: Surrounding Ecological Units 

The surrounding ecological units were assessed as having ‘moderate’ to ‘very high’ ecological value 
with species and habitats ranging from locally common in the Kaingaroa Ecological District to 
nationally threatened species or nationally important species, such as the Hypericum minuteflorum 
immediately upstream of the Matea Road Wetland and the North Island Fernbird/Mātātā downstream 
of the proposed solar farm in the Otamatea River Marginal Strip. 
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GENERAL NOTES - WATERWAYS
        THE EXISTING STORMWATER NETWORK WILL LARGELY REMAIN, WITH THE ONLY

AMENDMENTS TO THE EXISTING SYSTEM WHERE GROUND SHAPING
(EARTHWORKS) ARE REQUIRED FOR THE PANEL ARRAYS, OR WHERE WATERWAY
CROSSINGS ARE REQUIRED.

        THESE ARE ADDRESSED IN TWO DISTINCTIVE MANAGEMENT APPROACHES:

WATERWAY CROSSINGS - WHERE VEHICULAR CROSSINGS ARE REQUIRED TO
ENABLE ACCESS, THE EXISTING WATERWAY CAPACITY WILL BE MAINTAINED.
THIS MEANS THAT CROSSINGS WILL BE SIZED TO MATCH THE CHANNEL CAPACITY
RATHER THAN A SPECIFIC DESIGN STORM / EVENT.

1. WATERWAYS IN EXCLUSION AREAS - FOR DESIGNATED PERMANENT WATERWAYS
        (SPECIFICALLY THOSE NOMINATED AS WATERWAY EXCLUSION AREAS) THE

PREFERRED CROSSINGS WILL BE BUILT CLEAR OF THE CHANNEL USING
PREFABRICATED SUPERSTRUCTURES (TIMBER / CONCRETE OR STEEL) FORMING
SHORT SPAN BRIDGES FOUNDED ON (GENERALLY SHALLOW FOUNDATIONS CLEAR
OF THE CHANNEL) WHERE A SPECIFIC CROSSING IS NOT SUITED TO THIS
APPROACH, THEN A CULVERT CROSSING WILL BE UTILISED (EITHER CIRCULAR OR
BOX CULVERT, DEPENDENT ON THE SPECIFIC CROSSING GEOMETRY)

        ALL CROSSING IN EXCLUSION AREAS, REGARDLESS OF TYPE WILL PROVIDE FOR
FISH PASSAGE.

2. WATERWAYS ELSEWHERE - FOR PERMANENT OR INTERMITTENT WATERWAYS NOT
WITHIN WATERWAY EXCLUSION AREAS, THE PREFERRED CROSSING TYPE WILL BE
A CULVERT CROSSING (CIRCULAR OR BOX) THAT MATCHES THE EXISTING CHANNEL
CAPACITY.

3. EPHEMERAL CHANNELS - WHERE ACCESS TRACKS CROSS EPHEMERAL CHANNELS
(NATURAL OR RESHAPED) THE ACCESS TRACK WILL BE SET AT OR NEAR GROUND
LEVEL, AND SUITABLY REINFORCED IN LOCATIONS AS REQUIRED TO PROVIDE FOR
OVERLAND FLOW ABOVE THE TRACK SURFACE

TYPICAL SECTION - BRIDGE CROSSING 
SCALE 1:50

PREFABRICATED SUPERSTRUCTURE
REFER TO NOTE 1

SHALLOW FOUNDATION
SUPPORT

TRACK TO TIE IN AS
REQUIRED

EXISTING LEVEL

EXISTING CHANNEL
CAPACITY TO BE MAINTAINED

EXISTING LEVEL

OVERLAND FLOW PATH

ACCESS TRACK PAVEMENT SET IN TO
NOT INHIBIT OVERLAND FLOWPATH
REFER TO NOTE 3

TYPICAL SECTION - EPHEMERAL CROSSINGS
SCALE 1:50

TYPICAL LONG SECTION - EPHEMERAL CHANNEL ACCESS TRACK CROSSINGS
SCALE 1:50

EXISTING GROUND
PROFILE ACCESS TRACK GRADE TO SUIT AND

MINOR EARTHWORKS SHAPING IF
REQUIRED

DESIGN SURFACE
RECONTOURED

GRAVEL

TYPICAL LONG SECTION - EPHEMERAL CHANNEL ACCESS TRACK CROSSINGS (HIGH FLOW)
SCALE 1:50

CONCRETE FORD
CROSSING

ROCK PROTECTION
AROUND FORD

EXISTING LEVEL

OVERLAND FLOW PATH

ROCK PROTECTION
AROUND FORD

ISSUED FOR CONSENT
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TYPICAL CULVERT LONGSECTION  
SCALE 1:100

NOTES

1.     CONTRACTOR TO USE SETOUT PEGS PROVIDED BY BTW TO GET INLET /
OUTLET ELEVATIONS

2.     IT IS PROPOSED TO INSTALL THE CULVERTS IN THE TRIBUTARY DURING 
PERIODS OF LOW FLOW.

··          THE STREAM BED WILL BE UNDERCUT  TO A DEPTH TO ALLOW FOR
CLEAN HARDFILL AND 25% PIPE EMBEDMENT.

··          IT IS NOT INTENDED TO DIVERT THE WATER FLOW DURING THE
INSTALLATION.

··          THE CULVERT LENGTHS WILL BE INSTALLED FROM DOWN TO UP
STREAM, CULVERT LENGTHS WILL BE BACKFILLED IN A STAGED MANNER

··          RIP RAP SIZING TO BE CONFIRMED INCLUDING LAYER THICKNESS,
GRADING AND LENGTH.

CLEAN HARDFILL UNDER CULVERT
AS REQUIRED

CONSTRUCT RIP RAP HEADWALL/APRON 
 RIP RAP TO EXTEND UP & DOWN
STREAM, INCLUDING BANKS AND INVERT

1.5
1

LOCAL COMPACTED FILL

RECTANGULAR SECTION OR SIMILAR

MAIN ACCESS ROAD 6.0m  WIDTH
SERVICE ROAD 5.0m WIDTH

PROPOSED CULVERT CROSSING

B
-

B
-

B
-

TYPICAL CULVERT PLAN
SCALE 1:100

CONSTRUCT RIP RAP HEADWALL/APRON WITH 
RIP RAP TO EXTEND UP & DOWN
STREAM, INCLUDING BANKS AND INVERT

A
-

ED
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EL

SERVICE OR MAIN
ACCESS ROAD

TYPICAL CULVERT SECTION 
SCALE 1:125
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DESIGN LEVEL

EXISTING LEVEL
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TOP OF BANK

TOP OF BANK

PIPE SET INTO STREAM / DRAIN
BY 25% PIPE DIAMETER

ISSUED FOR CONSENT
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