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Author statement: Code of conduct for expert witnesses

This report has been prepared to accompany the application by Manawa Energy Ltd for approvals
required under the Fast-(i1-07 TLLI2G1-€& 100 HaHn 64CE ¥ 1éw L KI-a 6SSy LINSLIMISR 2y KS
understanding that the process for determining applications under the FTAA does not require a
hearing to be held, and accordingly the purpose of this statement is to confirm that, relative to my
area of expertise, the Terrestrial Ecology Assessment provides an appropriate description of the
relevant environment, the proposed activities comprising the effects of the activity on that
environment, and the way those effects are proposed to be managed.

In the context of this application, | have been asked to confirm that the reporting has been prepared
Iy F-002UR1-y0S G1iK (KS 9yBlizy'Y Syl /242i0a /2RS 27 /72yRé:00 F21 9ELISHI =1iySaaSa0 L 02yFmY (K1 L
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The data, information, facts and assumptions that | have considered in forming my opinions are set
out in my technical report. The reasons for the opinions expressed are also set out in the technical
report. | have not omitted to consider material facts known to me that might alter or detract from
my opinions expressed.

| have specified where my opinion is based on limited or partial information, and | have identified
any assumptions | have made in forming my opinions.

Dr Jamie MacKay

15 September 2025
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Executive summary

The existing resource consents granted by the Bay of Plenty Regional Council for Manawa Energy
[iR0A oal-yl-g1- 9ySIiFen YIY 1 12RIZSESOMMI0 €248 {OKSY'S oYY 11 191 aiKS {OKSY Sei IS RazS {2
expire in 2026. The Kaimai HEPS has been included as a Schedule 2 Listed Project in the Fast Track
Approvals Act 2024 (FTAA).

As part of the Kaimai HEPS consenting process under the FTAA, Manawa Energy have engaged
Tonkin & Taylor Ltd. (T+T) to prepare an Ecological Impact Assessment (EclA) to address the actual
and potential effects of the existing Scheme infrastructure and associated activities on the terrestrial
ecological values. This report will accompany the application under the FTAA alongside a suite of
other technical reports addressing aspects such as hydrology, freshwater ecology, and sediment
effects. This assessment has been prepared with a focus on the purpose and provisions of the FTAA.
Also of relevance are the matters of control under Rule WQ R20 (47C) of the Bay of Plenty Regional
Water and Land Plan, namely:

(i) Measures to avoid, remedy or mitigate any adverse effect on aquatic ecosystems, areas
of significant indigenous vegetation, significant habitats of indigenous fauna;

Terrestrial riparian vegetation contributes to the ecological values of rivers, and the EclA considers
the Policy 7 NPS-Ca HnHn oHnHol RINSOi2y iK1 GKS dloss of river extent and values avoided where
LNI-00i01-ofSe.

The Scheme comprises:

1 Four power stations;
1 Three storage lakes and associated dams: Lake Mangaonui, Lake Matariki, and Lake McLaren;

1 Eastern Diversions: Omanawa weir/intake, Ruakaka drop pipe, Mangapapa weir/intake and
associated Tunnels 1 to 3;

1 Western Diversions: Opuiaki and Ngatuhoa weirs/intakes, Ngatuhoa Canal, Tauwharawhara
drop pipe, Awakotuku drop pipe and associated Tunnels 4 and 5; and

1 Downstream Diversions: Mangakarengorengo intake, Lioyd Mandeno Canal and Ruahihi Canal
(which intercepts three minor tributaries).

Reconsenting of the Scheme does not require any asset upgrades or changes, and Manawa Energy
are seeking no changes to the operational activities specified under the existing consents. The
reconsent will provide a residual flow across three structures (Mangapapa and Omanawa weirs, and
McLaren Falls) that currently do not have residual flow provisions. No vegetation alteration or
removal will be undertaken.

Terrestrial vegetation and fauna values were determined using a combination of desktop methods,
vegetation mapping and site investigations, conducted between November 2022 and January 2023.
The assessment of effects methodology follows the Ecological Institute of Australia and New Zealand
Ecological Impact Assessment Guidelines (Roper-Lindsay et al. 2018).

Some vegetation within the Scheme footprint (defined as 10 m either side of scheme assets) and
most of the vegetation in riparian margins up and downstream of dams and weirs, is indigenous
forest with a diverse range of native trees, shrubs, and ferns. Other vegetation types within the
footprint include indigenous scrub, indigenous fernland, and managed grassland. These habitats
range from negligible to high ecological value and some areas offer important habitat or potential
KI-0hil-i T2 aSASNI- VeKISI-iSySRY 1yR Vi wid]) oMiRal BTIMIREI and long-tailed bats.

The Scheme infrastructure has been in place for several decades and is embedded in the
environment, and does not require any vegetation/habitat removal or disturbance. Given this, the

Tonkin & Taylor Ltd September 2025
Kaimai HEPS consent renewal ¢ Terrestrial assessment Job No: 1015509.4000 v1
Holland Beckett on behalf of Manawa Energy Ltd



potential ecological effects of the Scheme on terrestrial ecological values within the Scheme
footprint are solely related to fluctuating water levels. Fluctuations in water levels downstream of
structures are likely to be similar to those that would occur naturally in response to rainfall if the
structures were not present. Water levels in each reservoir fluctuates during power generation
within the consented flow regime.

Fluctuating water levels caused by continued operation of the Scheme are considered to have no
effect on terrestrial fauna species (birds, bats, and lizards) that may use riparian habitats in the
Scheme footprint on occasion. This is because they are mobile, are able to move away should water
£S5t WaS I-yR MIS &St I-RI-LIISR {2 (KS {0KSY S0a 0dzSyai 1S3ty sS.

The ecological value of indigenous forest within the Scheme footprint is high; however, the
magnitude of effect of the continued operation of the Scheme on all terrestrial vegetation within the
Scheme footprint is considered to be negligible because there will be no change to the existing
regime. The overall level of effect of continued operation of the Scheme on indigenous and exotic
terrestrial riparian vegetation within the Scheme footprint has been assessed as very low. This is
because vegetation communities within the riparian margin are in a healthy, stable condition
suggesting that fluctuations in water levels caused by the Scheme are having no adverse ecological
effect.

With respect to Policy 7 of the NPS-FM 2020, it is considered that the continued operation of the
Scheme will not cause any loss or degradation of riparian vegetation that contributes to the value of
streams and rivers that are diverted or impounded by the Scheme.

Given the overall level of effects of the continued operation of the Scheme on terrestrial vegetation
are very low, no effects management measures are deemed necessary.
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1 Introduction

¢KS SEraiity3 NS&2410S 02yaSytia 121l al-yl-gl- 9ySi3e [(Ru éal-yl-l- 9ySie YIHY I 18RIZelectric
Power Scheme (Kaimai HEPSI GiKS SOKSY S€) are due to expire in 2026.

As part of the Kaimai HEPS consenting process under the Fast Track Approvals Act (FTAA), Manawa
Energy have engaged Tonkin & Taylor Ltd. (T+T) to prepare an Ecological Impact Assessment (EcIA)
to address the actual and potential effects of the existing Scheme infrastructure and associated
activities on the terrestrial ecological values. This assessment has been prepared with a focus on the
purpose and provisions of the FTAA. Also of relevance are the relevant matters of control under Rule
WQ R20 (47C) of the Bay of Plenty Regional Water and Land Plan, specifically:

() Measures to avoid, remedy or mitigate any adverse effect on aquatic ecosystems, areas
of significant indigenous vegetation, significant habitats of indigenous fauna;

Terrestrial riparian vegetation contributes to the ecological values of rivers and the EclA also
considers matters within Policy 7 of the matters of the NPS-FM 2020 (2023), specifically dloss of river
SESyA IyR §140258 1-92IRSR SK SIS LIN-Oi01-6S8.

1.1 Scope

This report has been prepared to support reconsenting of the Kaimai HEPS, and comprises the
following aspects:

1 A description of the Scheme and existing river environments associated with the Kaimai HEPS;

1 A review of the ecological values of terrestrial habitats in the wider Wairoa catchment
conducted using publicly available maps, databases and reports;

1 An assessment of terrestrial habitats within the immediate footprint! of the Kaimai HEPS
against the significance criteria outlined in the Bay of Plenty Regional Policy Statement? (RPS);

1 An assessment of the actual and potential effects of the operation of the Kaimai HEPS on
terrestrial ecological values within the Scheme footprint; and

1 Recommendations to avoid, minimise and remedy potential adverse ecological effects
associated with the project following the effects management hierarchy (avoid, minimise,
remedy), where applicable.

This work has been undertaken in accordance with our Variation Order dated 19 October 2022
(reference 1015509.4000). This report will accompany the application for resource consent
alongside a suite of other technical reports addressing aspects such as hydrology, freshwater
ecology, and sediment budgets. These reports will be collectively drawn on to produce an
overarching Assessment of Environmental Effects (AEE) prepared by Mitchell Daysh Limited (Mitchell
Daysh).

1.2 Background

1.2.1 Overview

The Kaimai HEPS was initially commissioned in 1915 with the Omanawa Falls Power Station (now
separately owned), with subsequent power stations commissioned in 1925 (McLaren Falls, now
decommissioned), 1972 (Lloyd Mandeno), 1979 (Lower Mangapapa), 1981 (Ruahihi) and 1994
(Kaimai 5). The Kaimai HEPS operates as a cascading scheme of four power stations that draw water

1 For the purposes of this report the immediate footprint is defined as a 10 m buffer around all scheme assets, including
weirs, canals, and power stations. Consent is not required for access tracks.
2 https.//atlas.boprc.govt.nz/api/vl/edms/document/A3890642/content.
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from nine tributaries of the Wairoa River. This means that through a series of diversions (tunnels and
canals) the Scheme progressively combines water from across a large area, into a series of storages
(lakes), which feed successive power stations. In this way, the Kaimai HEPS is operated as an
integrated power generation facility, where downstream stations rely on the discharges from those
upstream. The Kaimai HEPS connects directly into 25110204 {201 electricity network feeding
Tauranga.

The Scheme comprises:

1 Four power stations;
1 Three storage lakes and associated dams: Lake Mangaonui, Lake Matariki, and Lake McLaren;

1 Eastern Diversions: Omanawa weir/intake, Ruakaka drop pipe, Mangapapa weir/intake and
associated Tunnels 1 to 3;

1 Western Diversions: Opuiaki and Ngatuhoa weirs/intakes, Ngatuhoa Canal, Tauwharawhara
drop pipe, Awakotuku drop pipe and associated Tunnels 4 and 5; and

1 Downstream Diversions: Mangakarengorengo intake, Lioyd Mandeno Canal and Ruahihi Canal
(which intercepts three minor tributaries).

These features are mapped in Figure 1.1. All flow that is diverted through the Scheme for the
purposes of hydroelectric power generation is retained within the larger Wairoa catchment and is
discharged back into the Wairoa River.
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Figure 1.1: Overview map of Scheme arrangement
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An overview of the components of the Scheme relevant to this assessment is provided below. Given
the complexity of the Scheme, the descriptions have been grouped from the upstream headworks,
and then in a downstream flow direction as shown in Figure 1.2.
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Figure 1.2: Schematic layout of the Kaimai HEPS (modifed from Keith and Wilson (1980))

1.2.2 Headworks: Eastern Diversions

The eastern diversions discharge into Lake Mangaonui (Figure 1.1, Figure 1.2). These include the
Omanawa River, Ruakaka Stream and the Mangapapa River.

The Omanawa weir was constructed at the top of an existing 10 m high waterfall on the Omanawa
River, approximately 5 km upstream from the original Omanawa Power Station. There is no
consented residual flow provision for the Omanawa weir.

The Omanawa weir discharges into Tunnel 1, which connects into Tunnel 2 via a pipeline in the
Ruakaka Stream valley. Tunnel 2 then doglegs its way roughly in a south-west direction under the
Ruakaka Stream. The Ruakaka weir diverts water from the Ruakaka Stream into Tunnel 2 via a drop
pipe. There is no residual flow provision for the Ruakaka weir.

Tunnel 2 discharges into the Mangapapa weir head pond, which was formed when the Mangapapa
weir was constructed on top of an existing bedrock sheet on the Mangapapa River. There is ho
residual flow provision from the Mangapapa weir.

Flow from the Mangapapa and Omanawa Rivers and the Ruakaka Stream is diverted into Tunnel 3,
which discharges into the eastern arm of Lake Mangaonui.

Tonkin & Taylor Ltd September 2025
Kaimai HEPS consent renewal ¢ Terrestrial assessment Job No: 1015509.4000 v1
Holland Beckett on behalf of Manawa Energy Ltd



1.2.3 Headworks: Western Diversions

The western diversions discharge into Lake Mangaonui. These include the Opuiaki River, Ngatuhoa
Stream, the Tauwharawhara Stream, and the Awakotuku Stream (Figure 1.1, Figure 1.2).

The Opuiaki weir is a 4.5 m concrete weir that was constructed on top of a pre-existing bedrock
waterfall. The Opuiaki intake diverts water into Tunnel 4, with a consented residual flow provision
over the weir. The Opuiaki weir head pond extends for approximately 170 m upstream of the weir,
I'yR I YodzaK I-yR 301dzo0 ©11S58 d2 6S ly iKS KSIR Li2yR gl-a OfSIHISR 6ST21S Titly30

Tunnel 4 flows in an east-north-east direction under there Tauwharawhara Stream. The

Tauwharawhara weir diverts water from the Tauwharawhara Stream into Tunnel 4 via a drop pipe.
There is no residual flow provision for the Tauwharawhara weir.

The Tunnel 4 outlet is in the Ngatuhoa weir head pond, which was formed by the construction of the
Ngatuhoa weir on top of an existing bedrock sheet across the Ngatuhoa River. The Ngatuhoa weir is
concrete and has a consented residual flow provision. 13 @ik (KS hLiz\I-{A KSI-R L2yRI 1t VoidK 1yR
&00iz00 G 14 NSY 205R T2Y (KS KSIR Li2yR HISI- L2l {2 Titfly3s Combined flow from Opuiaki,
Tauwharawhara and Ngatuhoa is diverted into the Ngatuhoa Canal.

The Ngatuhoa Canal is approximately 680 m long, but is in two sections, with a small culvert joining
the two. The upstream section of the canal includes a small jetty and step access and is often used
for kayaking lessons.

At the downstream extent of the Ngatuhoa Canal, flow is diverted into Tunnel 5 which flows
northeast under the Awakotuku Stream. Water from the Awakotuku Stream is diverted directly into
Tunnel 5 via a drop pipe located on the bed of the stream. The Awakotuku drop pipe and weir do not
have a residual flow provision.

All combined flow in Tunnel 5 passes through the Kaimai 5 Power Station and discharges into the
western tributary of Lake Mangaonui.

1.2.4 Lake Mangaonui

Lake Mangaonui was formed from the construction of a 22 m high earthen dam (Mangaonui Dam)
across the Mangaonui Stream in 1972 (Figure 1.1, Figure 1.2). Lake Mangaonui has a total
contributing catchment of 181 km? (40% of the Wairoa Catchment), of which only 4.75 km? is from
its own natural catchment (the rest being derived from both the eastern and western diversions). All
combined water is then diverted into the Tunnel 6.

There is no residual flow requirement from Lake Mangaonui and the Lake Mangaonui spillway only
operates very infrequently for short durations. The spillway discharges water directly back to the
original course of the Mangaonui Stream.

1.2.5 Lloyd Mandeno Power Station

The Lloyd Mandeno Power Station is downstream from the Kaimai 5 Power Station and Lake
Mangaonui (Figure 1.1, Figure 1.2), and as such receives combined flow from the Opuiaki, Omanawa,
Mangapapa and Mangaonui Rivers, the Ngatuhoa Stream, as well as the Ruakaka, Tauwharawhara
and Awakotuku Streams via the Lloyd Mandeno Canal. Water from the Lloyd Mandeno Canal enters
the Lloyd Mandeno Power Station via penstocks. The power station discharges to the Mangapapa
River approximately 5 km downstream of the Mangapapa Weir.

1.2.6 Lower Mangapapa Power Station

The Lower Mangapapa Power Station is downstream from the Lloyd Mandeno Power Station, and is
associated with its own storage, Lake Matariki (Figure 1.1, Figure 1.2).
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Lake Matariki was formed in 1979 when a 28 m high concrete arch dam was built across the
Mangapapa River, approximately 2 km downstream of the Lloyd Mandeno Power Station. There is
no residual flow provision from the Matariki Dam.

Lake Matariki receives water from the station discharge from the Lloyd Mandeno Power Station and
natural flow from the Mangapapa River (which includes spill flows from Mangapapa weir and
groundwater/minor tributary contributions downstream of the weir). On average spill from Matariki
Dam occurs 14 days a year. Most of the spill days are between September to December and March.

Water from Lake Matariki is diverted into a short tunnel to the Lower Mangapapa Power Station.
The station discharges back to the Mangapapa River approximately 160 m upstream of the
confluence with the Opuiaki River, and Lake McLaren.

1.2.7 Ruahihi Power Station

The Ruahihi Power Station is the furthest downstream power station, and is associated with its own
storage, Lake McLaren (Figure 1.1, Figure 1.2).

Lake McLaren was originally formed in 1925, when the McLarens Dam was constructed in a narrow
bedrock gorge on the Mangapapa River. Outside of recreational releases (up to 26 per year), the
McLarens Dam spills infrequently (2 - 3% of the time).

The primary inflows into Lake McLaren are from the Opuiaki River (residual flow, tributary and
groundwater contributions), and the station discharge from the Lower Mangapapa Station. There
are also several small streams within the local Lake McLaren catchment. In addition, there is a
diversion from the Mangakarengorengo River directly into Lake McLaren. There is a low-level
weir/ford downstream of the Mangakarengorengo River intake, which has been constructed on top
of a bedrock outcrop. This structure has a consented minimum residual flow provision.

Water from Lake McLaren is diverted into the Ruahihi Canal. The Ruahihi Canal feeds into the
Ruahihi Penstocks, which divert flow to the Ruahihi Power Station, and the Wairoa River.

1.3 Existing consents

The existing consents held by Manawa Energy for the Kaimai HEPS are:

] RC 20195 Opuiaki Weir/Omanawa Dam down to Lloyd Station Dam, Divert, Take, Discharge &
Use

1 RC 02 0011 Lake Matariki and Mangapapa Station Dam, Divert, Take, Use & Discharge

1 RC 02 3297 Mangakarengorengo to Ruahihi Station Dam, Divert, Take, Discharge & Use

1.4 Description of consenting requirements

The continued operation of the Kaimai HEPS triggers the need for resource consents under Rule WQ
R20 (Rule 47C) of the Bay of Plenty Regional Water and Land Plan. The activities being reconsented
are:

Discharges of water to water

Discharges of contaminants to water

The take and use of water (including non-consumptive use)

The damming and diversion of water

The use of structures in the bed of a stream or river

a b WO DN P
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2 Catchment and ecological context

2.1 Catchment context

The Wairoa River catchment is primarily indigenous forest (57% of the overall catchment) and exotic
vegetation (15% of the overall catchment) in the upper catchment, and agricultural or pastoral
vegetation cover in the lower catchment (25% of the overall catchment). Table 2.1 summarises land
use proportions within the catchments that make up the Kaimai HEPS. Horticultural land in the lower
catchment area accounts for about 2% of the overall catchment (BOPRC, 2012).

Table 2.1: Kaimai HEPS catchment land use proportions

Indigenous | Exotic | Pasture

forest forest
Omanawa (including Ruakaka) 53 % 19 % 25 % 3% - -
Mangapapa 59 % 21% 20 % - - -
Mangaonui 34 % 41 % 23 % - - 2%
Awakotuku 50 % 49 % 2% - - -
Ngatuhoa 89 % 7% 3% - - -
Tauwharawhara 100 % - - - - -
Opuiaki 99 % 1% - - - -
Lake McLaren 19% 6 % 67 % 4% - 4%
Mangakarengorengo 67 % 4% 29 % - - -
Otawhiti A 24 % 22 % 54 % - - -
Otawhiti B 2% 12% 1% 15% - -
Mairoa Stream/Ruahihi Tributary - 10% 89 % 1% - -
la (Upstream)
Mairoa Stream/Ruahihi Tributary 44 % 18 % 38 % - - -
la (Downstream)
Mairoa Stream/Ruahihi Tributary 17% 8 % 74 % 1% - -
1b
Ruahihi Tributary 2a 16 % 41 % 43 % - - -
Ruahihi Tributary 2b 7% 12 % 8% 73 % - -
Wairoa 20 % 11% 59 % 7% 2% 1%

b20SY [13K{i 6tk 05t tyRIOMIS adLILISH O1-10K Y Syfié dSiias

Development of hydropower infrastructure in the Wairoa catchment began in the early 1900s. The
first power station built within the catchment was the Omanawa Falls Power Station in 1915, shortly
followed by the McLaren Falls Power Station in 1925. The Lower Mangapapa, Lloyd Mandeno and

Ruahihi Power Stations were constructed later. The McLaren Falls Power Station was
decommissioned when the Ruahihi Power Station was commissioned and started operating in 1981.

2.2 Ecological context

The Kaimai HEPS is within the Otanewainuku Ecological District (Beadel 2006). The district covers
approximately 188,700 ha and Beadel (2006) divides the district into physiographic and bioclimatic
units. The upper reaches of the HEPS are within the Lowland Bioclimatic Zone and the upper
catchment is within the Semi-Coastal Bioclimatic Zone. The main characteristics of the ecological
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district are the dissected ignimbrite plateaus with their incised gorges. Physiographic variations are
primarily due to differing age of ignimbrites, local andesite outcrops and minor rhyolitic domes. The
soils of the district are mainly moderately to strongly leached volcanic ash soils. The former primary
podocarp/tawa forests with local beech, which covered much of the district in 1840, have been
widely logged and cleared for farming and exotic forestry.

3 Assessment methods

3.1 Desktop review

A desktop review of publicly available information was undertaken to identify species of ecological
value and highlight Scheme infrastructure that overlapped with Significant Natural Areas (SNAs)
across the project footprint. The assessment examined existing databases and included:
1 Assessing ecological values via publicly available information from:

- Western Bay of Plenty District Plan®;

- Bay of Plenty Regional Council maps*;

- Department of Conservation (DOC) Herpetofauna Database (accessed 22 April 2025);

- DOC Bat Database (accessed 8 May 2025);

- iNaturalist® (accessed 15 May 2025);

- eBird® (accessed 15 May 2025);

- New Zealand Land Cover (LCDB) v5 (accessed 19 December 2022);

- Manaaki Whenua Landcare Research - Threatened Environment Classification for New
Zealand:;

- DOC Threat Classification Series’; and

- Aerial imagery sourced from Land Information New Zealand, Google Maps and Google
Earth.

1 Drone footage provided by Manawa Energy.

1 Consideration of the potential ecological values within the project area and whether these
Y12 6S WIaymol-yiin 1.4 RSTYSR Iy TLLSYRIE p 2F (KS Bay of Plenty Regional Policy Statement
(RPS) criteria® (summarised in Appendix B).

3.2 Site assessments

Scheme assets and a 10 m buffer around each asset were inspected on 16 and 17 January 2023 by
terrestrial ecologist Dr Jamie MacKay (T+T). Prior to the site visit, a map was prepared with Scheme
assets, 10 m buffers, and SNA and Recommended Area for Protection (RAP) boundaries overlaid
onto aerial images. This was uploaded to ArcGIS FieldMaps allowing the location in relation to
Scheme assets to be determined. General observations and characterisations were made of habitats
outside of the 10 m buffers upstream and downstream of assets outside of the Scheme footprint.
The purpose of the site assessment was to:

3 https.//eplan.westernbay.govt.nz/eplan/property/1917076.6/1848009.2/5859664.5/5786781.5/0/60

4 https://maps.boprc.govt.nz

5 https.//www.inaturalist.org

6 https.//ebird.org/home

7 https://www.doc.govt.nz/about-us/science-publications/conservation-publications/nz-threat-classification-system/
8 https://atlas.boprc.govt.nz/api/vl/edms/document/A3890642/content

Tonkin & Taylor Ltd September 2025
Kaimai HEPS consent renewal ¢ Terrestrial assessment Job No: 1015509.4000 v1
Holland Beckett on behalf of Manawa Energy Ltd


https://eplan.westernbay.govt.nz/eplan/property/1917076.6/1848009.2/5859664.5/5786781.5/0/60
https://atlas.boprc.govt.nz/api/v1/edms/document/A3890642/content

1 Confirm that areas within the Scheme footprint (i.e. within a 10 m buffer around all assets)
mapped as !Significantl under the Western Bay of Plenty District Plan do meet significance
criteria (Appendix B);

2 Identify areas that meet the Bay of Plenty Regional Policy Statement (RPS) significance criteria
but have not been mapped as such in the Western Bay of Plenty District Plan; and

3 Assess potential effects of continued operation of the Scheme on terrestrial riparian
vegetation within the Scheme footprint.

Vegetation and habitats observed within the Scheme footprint were photographed and described
and records kept of incidental observations of indigenous fauna species. Additional fauna records
from site investigations undertaken by T+T fluvial geomorphologists for the sediment report in
November 2022 are also included.

3.3 Approach to Ecological Impact Assessment

The method applied to this ecological impact assessment report broadly follows the Ecological
Impact Assessment Guidelines 2018 (EclAG) published by the Environmental Institute of Australia
and New Zealand (EIANZ). The guidelines provide a standardised framework and matrix allowing a
consistent and transparent assessment of ecological effects.

The guidelines were used to establish the following:

1 The ecological values within the immediate footprint of the Kaimai HEPS (ref to Appendix C
Table 1);

1 The magnitude of effect (ref to Appendix C Table 2 and Appendix C Table 3) on ecological
values from the continued operation of the Scheme in the absence of any controls;

1 The overall level of effects to determine whether avoidance, remediation or mitigation is
required (ref to Appendix C Table 4); and

1 The magnitude of effect and overall level of effect, taking into consideration any measures to
avoid, remedy or mitigate effects and whether there are residual adverse effects that require
offset or compensation.

Refer to Appendix C for the criteria and tables used in this assessment.

This assessment of ecological effects follows the framework outlined in the ECIAG guidelines which
states that practitioners may deviate from the guidelines framework where it is considered
ecologically relevant and justifiable to do so. Professional judgement has been applied throughout
the assessment to ensure that the ecological values and the level and magnitudes of effects assigned
are an accurate reflection of the site and the continued operation of the Scheme.
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4 Desktop assessment results

4.1 Significant Natural Areas (SNAs)

Lakes, rivers, and Scheme assets are within or in close proximity to three SNAs identified in the
Western Bay of Plenty District Plan (Figure 1.1):

1 U14/30 - Mangapapa Opuiaki Bush
)l U15/15 - Remains of Ngamanawa Block
1 U115/18 - Puwhenua Forest

SNA descriptions from the schedule of sites of significant conservation value in the Western Bay of
Plenty (Young 1993) are provided in Appendix D.

An assessment of the SNAs against the BOPRC RPS significance criteria (Appendix B) was undertaken
using the SNA descriptions provided in Appendix D (Young 1993). Based on this assessment, all three
SNAs meet the six criteria relating to indigenous vegetation and habitats of indigenous fauna as per
the BOPRC RPS criteria (Appendix B):

Representativeness;

Rarity or Distinctive Features;
Diversity and Pattern;
Naturalness;

Ecological Context; and

1
1
1
1
1
1 Viability and Sustainability.

Aerial imagery used for the field assessment in January 2023 suggested that the Scheme footprint
incorporates areas of indigenous vegetation that is not within an SNA overlay, and areas where the
SNA overlay encompasses habitats that are unlikely to meet SNA criteria. These areas were
prioritised for inspection during the site assessment (Section 5). When maps were updated with
more recent aerials in May 2025, it was noted that there were georeferencing errors in the SNA
layers sourced from BOPRC. SNA polygons have been re-drawn onto 2024 aerial imagery in the
updated figures provided in Appendix A and there is now a better match between the SNA overlay
and vegetation types that match the SNA descriptions.

The Otanewainuku Ecological District Protected Natural Area (PNA) report (Beadel 2006) comprises a
list and description of Recommended Areas for Protection (RAPs), the most representative examples
of ecosystems unprotected in the Otanewainuku Ecological District. RAPs are categorised according
to their biological significance. Most areas identified as RAPs in the immediate vicinity of the Scheme
have been incorporated into SNAs; however, some of the true right bank of Lake Matariki (formed
by the Matariki Dam) is within RAP-07 - Whaiti Kuranui Forest (Figure 1.1). RAP-07 has not been
incorporated into an SNA.

4.2 Fauna database review

42.1 Lizards

Indigenous lizards (skinks and geckos) have not been previously recorded within the footprint of the
Kaimai HEPS. However, within the Kaimai Mamaku Forest Park, forest gecko (Mokopirirakau
granulatusT Y1 iwial ¢ 5S0flyty30 KI-9S 6SSy IS02URSR 6SigSSy p I'yR Mp 1Y of the Kaimai HEPS site?,
and a historic record (1979) detected a striped skink (Oligosoma striatumT Y1{ wid] ¢ 5S0thyly300

9 Department of Conservation Herpetofauna Atlas (database last updated August 2020)
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approximately 11 km from the site. Threat rankings for these species are taken from Hitchmough et
al. (2021). Habitat for geckos within the Scheme footprint includes scrub and bush margins. Skinks
may utilise groundcover vegetation, woody debris and leaf litter on bush edges. Overall, the habitat
availability and connectivity suggest that native skinks and geckos are likely to be present within the
detected in eDNA sampling (Greg Ryder, pers. comm.) and no records of this species were found
within the catchments that make up the Scheme during the desktop review.

4.2.2 Long-tailed bats

The Department of Conservation (DOC) database holds no records of surveys for long-tailed bats
(Chalinolobus tuberculatus; Y¢KISI-iSySR ¢ bl-ii2y1-t& 01 hiDonnell et al. (2022)) within the
Scheme footprint. Long-tailed bats were detected however at Omanawa Falls approximately 3 km
east of the Lloyd Mandeno Power Station in 2022 and there are numerous records within 25 km of
the site, most recently in 2019, 2023, and 2024, It is highly likely that long-tailed bats use habitats
within the Scheme footprint for foraging and commuting. Long-tailed bat roosts are likely to be
present within the wider landscape but are less likely to be present within the Scheme footprint due
to habitats within 10 m of Scheme assets largely comprising concrete structures, access tracks, and
managed exotic grassland (see site assessment results in Section 5).

4.2.3 Avifauna

The iNaturalist'! and eBird*? databases hold records of 36 indigenous bird species recorded within 5
km of the Scheme that may use reservoirs, rivers, and riparian margins associated with the scheme.

Of these, 15 aLJS01Sa KI4S I- 02yaSIg1-ii2y ail-idza 27 v 1 i wiall 20 KIIKSI as per the New Zealand Threat

Classification System (Robertson et al. 2021). A full list of species recorded during database searches
is provided in Appendix E.

10 Department of Conservation National Bat Database (database last updated August 2024)
11 jNaturalist. Available from https://www.inaturalist.org. Accessed 15 May 2025.
12 eBird McLaren Falls hotspot https://ebird.org/hotspot/L4002935. Accessed 15 May 2025.
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5 Site assessment results
5.1 Vegetation and habitats present within the Scheme footprint

51.1 Overview

The following sections describe the vegetation and habitats present within a 10 m buffer around the
four power stations and associated infrastructure that make up the Kaimai HEPS. Additional
descriptions of habitats outside of the Scheme footprint are provided for broader context. Some
vegetation within the Scheme footprint and most of the vegetation in riparian margins up and
downstream of dams and weirs, is indigenous forest with a diverse range of native trees, shrubs, and
ferns. Canopy trees within the indigenous forest include rimu, tawa, rewarewa, and kahikatea. All
indigenous forest both within the footprint and nearby appears to be in good condition with no
obvious pest plant infestations or damage caused by introduced mammals. Other vegetation types
within the footprint include indigenous scrub, indigenous fernland, and managed grassland.

5.1.2 Kaimai 5 Power station

The furthest upstream asset for the Kaimai 5 Power Station is the Opuiaki weir, which lies within SNA
U15/5 (Figure Appendix A.1). This run-of-river weir'® diverts water into a tunnel and flow is
maintained downstream of the weir. Vegetation within a 10 m buffer of the weir is almost entirely
indigenous (Photograph 5.1). Species observed included mnhoe (Melicytus ramiflorus), rimu
(Dacrydium cupressinum), tawa (Beilschmiedia tawa), ponga (Cyathea dealbata), kiokio
(Parablechnum novae-zelandiae), wheki (Dicksonia sp.). Sedges (Gahina sp. and Carex sp.) are
present close to the water in areas that may become inundated on occasion. No terrestrial
vegetation is present within the channel downstream of the weir. Indigenous riparian vegetation
upstream and downstream of the weir is in good condition.

13 A run-of-river weir is a structure within a river that diverts water for hydroelectric generation at the natural flow rate of
the river.
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Photograph 5.1: Pool and indigenous vegetation upstream of the Opuiaki weir. 16 January 2023

The tunnel discharges into a head pond behind the Ngatuhoa weir and flow over the weir is diverted
into the Ngatuhoa Canal. Vegetation on the true left side of the weir is dense indigenous forest with
Y'nKk2S, rimu, rewarewa (Knightia excelsa), kahikatea (Dacrycarpus dacrydiodes), ponga, and wheki
present, and vegetation on the true right side comprises managed grassland and an access track
(Photograph 5.2).
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Photograph 5.2: Upstream view of the Ngatuhoa Weir showing indigenous forest on the true left bank and
grass within the fenced area surrounding the weir structure. 16 January 2023.

Vegetation on the true right bank of the Ngatuhoa Canal comprises a strip of managed grassland
with indigenous fernland on a cut face with indigenous scrub at the top of the face. Species observed
within the fernland and scrub include kiokio, (i 11ldzI- 6Cordyline australis), wheki, YnKZS, rewarewa,
and rimu (Photograph 5.3). Managed grassland and an access track are present on the true left bank
(Photograph 5.3). None of the terrestrial vegetation within a 10 m buffer of Ngatuhoa weir is within
SNA U15/15. Most of the Ngatuhoa Canal is not within an SNA overlay; however, a small area of the
canal buffer just upstream of the Tunnel 5 has been included within SNA U15/15. This small area is
separated from the main portion of SNA U15/5 by the canal and an access track.
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Photograph 5.3: Downstream view of the Ngatuhoa Canal showing access track, managed grassland,
indigenous fernland, and indigenous scrub, with indigenous forest behind. 16 January 2023.

The Kaimai 5 Power Station receives water from Tunnel 5 and discharges into the Mangaonui River.
The 10 m buffer around the power station largely comprises managed grassland with occasional
harakeke (Phormium tenax) and infrastructure surrounded by indigenous vegetation of a similar
composition to that described above (Photograph 5.4). The power station and 10 m buffer lie
entirely within SNA U15/15; however, the managed grassland does not meet SNA criteria.
Vegetation on the banks of the Mangaonui River downstream of the power station is largely
indigenous and in good condition.
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Photograph 5.4: Kaimai 5 Power Station. 16 January 2023.

5.1.3 Lloyd Mandeno Power Station

The Lloyd Mandeno Power Station receives water from the Eastern and Western Diversions, as well
as from the Omanawa, Mangapapa and Mangaonui Rivers and the Ruakaka Stream (Figure Appendix
A.2).

A weir on the Omanawa River diverts water into Tunnel 1. The 10 m buffer of the weir incorporates
managed grassland, weir infrastructure, and an access track, all surrounded by regenerating
indigenous vegetation including rimu, rewarewa, and knmabhi (Pterophylla racemosa) trees, with a
diverse range of other species such as ponga, Ynk2S, hangehange (Geniostoma ligustrifolium) and
wheki (Photograph 5.5). Welcome swallows were observed around the downstream face of the weir
structure where they may be nesting.
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Photograph 5.5: Upstream view of the Omanawa weir showing native riparian vegetation, weir infrastructure
and grassland within the 10 m weir buffer. 16 January 2023.

The Omanawa weir and 10 m buffer lie entirely within SNA U15/18; however, the managed
grassland, infrastructure, and access tracks within the buffer do not meet SNA criteria. Riparian
vegetation upstream and downstream of the weir is in good condition and does meet SNA criteria.
Tunnel 1is connected to Tunnel 2 via a pipeline at the base of the Ruakaka Stream valley. Flow from
Ruakaka Stream enters Tunnel 2 via a drop pipe. Tunnel 2 discharges to the Mangapapa River just
upstream of the Mangapapa weir.

The 10 m buffer around the Mangapapa weir also incorporates managed grassland, dam
infrastructure, and an access track, all surrounded by indigenous vegetation. Species observed
include tawa, YnK2S, rewarewa, mamaku (Cyathea medullaris), ponga, and kiokio (Photograph 5.6).
The weir diverts most of the flow of the river in Tunnel 3 leaving a leakage flow downstream. Raised
channel sections downstream of the weir have been colonised by terrestrial vegetation including
woody shrubs such as koromiko (Veronica stricta) and bell heather (Erica cinerea) (Photograph 5.7).
The presence of woody vegetation in the residual reach downstream of the weir suggests that flows
over the weir does not cause significant disturbance. The weir and 10 m buffer are entirely within
SNA U15/15; however, managed grassland, dam infrastructure, and access tracks within the 10 m
buffer do not meet SNA criteria. Riparian vegetation upstream and downstream of the weir is largely
native and is in good condition. This vegetation does meet SNA criteria.
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Photograph 5.6: Downstream view of the Mangapapa weir showing exotic grasses, vehicle access and weir
infrastructure, with native vegetation behind. 16 January 2023.
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Photograph 5.7: Residual reach downstream of the Mangapapa Weir. Woody terrestrial vegetation on raised
channel sections suggests that flows over the weir does not cause significant disturbance. 16 January 2023.

Tunnel 3 discharges into the eastern branch of the Mangaonui River, which flows into Lake
Mangaonui (Photograph 5.8). Lake Mangaonui and the Mangaonui Dam are within SNA U15/15.
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Photograph 5.8: Aerial view of the Mangaonui Dam and spillway with Lake Mangaonui behind. 8 April 2022.

Water is diverted from Lake Mangaonui to the Lloyd Mandeno Power Station via Tunnel 6, which
discharges into the Lloyd Mandeno Canal, and then into the power station via a penstock. The 10 m
buffer around the canal, penstock, and power station is characterised by managed grassland, which
is not within an SNA overlay. The Lloyd Mandeno Power Station discharges into the Mangapapa
River (Photograph 5.9).
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Photograph 5.9: Lloyd Mandeno Power Station discharge into the Mangapapa River. 16 January 2023.

5.1.4 Lower Mangapapa Power Station

The Lower Mangapapa Power Station receives water from Lake Matariki. Water is retained in Lake
Matariki by the Matariki Dam (Figure Appendix A.3).

The true right bank of Lake Matariki and some of the 10 m buffer on the true right side the Matariki
Dam is within SNA U14/30. Most of the 10 m buffer comprises open water, managed grassland, and
infrastructure, which does not meet SNA criteria. However, the 10 m buffer does incorporate a small
area of native forest. The 10 m buffer around the Lower Mangapapa Power Station is entirely within
SNA U14/30; however, much of the buffer comprises managed grassland and infrastructure that
does not meet SNA criteria. Indigenous vegetation immediately downstream of the dam includes
kiekie (Freycinetia banksii), Y'nK2S, and kiokio. Ramarama (Lophomyrtus bullata) was recorded
downstream of the dam outside of the Scheme footprint in November 2022. Vegetation on the lake
margin comprises regenerating indigenous forest including rimu, rewarewa and {nY I-Kl (Photograph
5.10).
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Photograph 5.10: Lake Mangapapa and the Mangapapa dam (right of image). 17 January 2023.

The Ruahihi Power Station receives water from all scheme diversions. It is the furthest downstream
power station, and it discharges all water back to the Wairoa River (Figure Appendix A.4). Water
from Lake McLaren is diverted into the Ruahihi Canal and is then conveyed to the power station via a
penstock. None of the infrastructure associated with the Ruahihi Power Station is within a SNA. The
10 m buffer around the Ruahihi Power Station and penstocks comprises mown grassland,
infrastructure, and the Wairoa River.
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Photograph 5.11: Ruahihi Power Station discharging into the Wairoa River. 16 January 2023.

5.2 Plant observations

Eighteen indigenous plant species were recorded within the Scheme footprint and immediate
surrounds. With the exception of ramarama 0Y¢KISI-iSySR ¢ bl-ii2y14t& ZMGi01-r 1 415015 & SIS Vb2
¢KNSI-SySRY 14 LIS RS [1-y3S et al. (2024). Ramarama was observed outside of the Scheme footprint
downstream of the Matariki Dam. A full list of plant species observed is provided in Appendix E.

5.3 Incidental fauna observations

The following indigenous bird species were observed during site assessments in November 2022 and
January 2023:

1 Shining cuckoo (YNot Threatened()

North Island robin (YAt Risk ¢ 5S0tlyfy30)

North Island knin (YAt Risk ¢ Recovering?)

Kerern (Hemiphaga novaeseelandiae, YNot Threatened?)

Welcome swallow (YNot Threatened)

New Zealand fantail (Y{Not Threatened))

Riroriro (YNot Threatened?)

Paradise shelduck (¥Not Threatened?)

= —a _—a _—a _—_a _a _2
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