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Executive Summary
Morphum Environmental Limited (Morphum) were engaged by Te Aranga Alliance to prepare an
Ecological Impact Assessment to support a COVID-19 Fast-Track resource consent application for the
Bothamley Park Trunk Sewer Upgrade (Stage 1). The replacement works are the first of a series of bulk
infrastructure upgrades associated with the Kāinga Ora Eastern Porirua Development Project to service
the Eastern Porirua community.
The objective of the works is to increase wastewater capacity and address the adverse ecological effects
imposed by the existing failing trunk sewer which crosses Kenepuru Stream in 21 locations along the
Stage 1 reaches. These effects include water quality degradation from raw sewage discharges into the
stream, overflows of diluted sewage during rainfall, and associated degradation of ecosystem health.
The existing infrastructure is also causing scour holes and bank and channel erosion, with reactive hard
engineering works altering natural hydrogeological processes.
In addition, a landscape enhancement activity will be undertaken in association with the proposed works
and the Bothamley Park Landscape Masterplan. Aspects of the enhancement activity is described in this
report and an extent of pine removal is part of the consent application for the Stage 1 pipeline
replacement works. However, the landscape enhancement works is not required or proposed as an
effects management measures for the pipeline construction works.
The purpose of this report is to identify the baseline ecological values of the Stage 1 subject area, and
to assess both the beneficial and adverse effects, including the magnitude of effects the works may have
on these values against the EIANZ Ecological Impact Assessment Guidelines (Roper-Lindsay et al., 2018).
Following this are recommendations to integrate ecological values and enhancements into the design
of the proposed pipeline, whilst minimising, remedying, mitigating, or offsetting potential adverse
impacts.
Overview
The subject area encompasses the lower main stem of Kenepuru Stream and surrounding Bothamley
Park environment, with the Onepoto arm of Te Awarua o Porirua forming the receiving environment.
Bothamley Park is designated a Landscape Protection area under the Operative Porirua City District Plan.
It is subject to a Significant Natural Area overlay (SNA117) in Porirua City’s Proposed District Plan due
to very high habitat values, and forms a contiguous greenbelt along Kenepuru Stream, which is a hardbottomed permanent stream. The Park is surrounded by suburban eastern Porirua, and falls within Te
Awarua-o-Porirua Whaitua, with Ngāti Toa Rangatira as mana whenua of the Whaitua area.
Activity and Application of Effects Management Hierarchy
The proposed Stage 1 trunk sewer upgrade involves the creation of approximately 2.4 km of main trunk
pipeline, several smaller branch sewer connections, and the removal of 10 failing sewer main stream
crossings. Pipeline construction activities will include earthworks for the creation of accessways and
ancillary works areas, trenchless and open trenched pipeline construction, removal of existing aboveground stream crossings where they are no longer required, installation of stream bank protection,
ecological enhancement and remediation works. This will involve:
•
•
•
•

Approximately 14,400 m2 of earthworks,
Total cut & fill volumes of approximately 14,600m3 (cut) and 2,500m3 (fill),
Approximately 1,110 m of directional drilling excavation and 1,290 m of open cut
excavation associated with the main trunk sewer,
Up to 32,000 m2 of vegetation clearance within an SNA (in the Proposed District Plan)
for pipeline construction
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40 m2 of stream bed disturbance due to temporary crossing creation for pipeline
installation; and
Approximately 810 m of stream bank edge protection works.

The landscape enhancement activity bundled with the Stage 1 pipeline replacement works will include:
•

•

The staged removal of 23,000 m2 of maturing pine trees adjacent to York Street and
Cannons Creek Park and restoration planting with native vegetation to enable
regeneration and succession of the understory; and
Development of a Pine Removal and Understory Regeneration Plan to direct these
enhancement works.

Where possible, the loss of river and vegetation extent and values have been avoided via an ongoing
collaborative iterative design process between Te Aranga Alliance, technical specialists, and Ngāti Toa.
The primary avoidance measure was to abandon an alternative option for the pipeline route, which
would have resulted in significant disturbance of Kenepuru Stream and the Bothamley Park forest.
Minimisation, remediation, and mitigation measures paired with the proposed enhancement works will
provide a long-term net-benefit to the stream environment, park surrounds and associated values.
Current Ecological Values
Ecological surveys of the Stage 1 works area were undertaken in June 2021 and February 2022. Rapid
Habitat Assessments, Stream Ecological Valuation (SEV) surveys and community assessments identified
a stream ecosystem which hosts diverse and abundant physical habitat, intact ecological functions, and
a diverse community of indigenous macroinvertebrate and fish species. Current state SEV scores for the
four survey reaches were 0.46, 0.51, 0.72 and 0.54, reflective of moderate functional degradation,
resulting from urban land use effects and habitat degradation associated with the failing sewer main,
bank erosion, and areas of low riparian cover. However, high fish biodiversity values were identified
through prior surveys, with Threatened and At-Risk species present within the stream catchment
including giant kōkopu and longfin tuna. Further, four natural wetland areas were identified within
proximity to the works area area which hold potential for enhancement.
The terrestrial environment of Bothamley Park within the Stage 1 works area hosts three main vegetation
community types. The lower works area is characterised by grassland, willow trees and scattered earlystage restoration plantings. The mid-area hosts maturing pine forest with a mixed understory of
indigenous and exotic shrubs. The upper-area was dominated by a matrix of regenerating indigenous
and exotic forest. Further, whilst outside the works area and impact footprint, the mid to upper true
right bank of Kenepuru Stream falls within the fast-track consent parcels and hosts actively regenerating
native forest with a diverse community of indigenous plant species occupying all forest tiers.
The area is home to a range of indigenous terrestrial fauna. Nine bird species have been observed within
the park, including korimako (regionally scarce), kereru and kākāriki. Six lizard species may be present
within the Stage 1 area due to the presence of abundant suitable habitat and previous recordings within
3-10 km, including barking and ngahere geckos (both At-Risk – Declining).
Whilst impacted by historic and ongoing land use pressures, the Porirua Stream estuary and Onepoto
arm of the Porirua Harbour provide migration corridors for indigenous marine and freshwater fauna.
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These receiving environments also hold value as historic fish hatcheries and nurseries, and marine
macroinvertebrate habitat.
Overall, existing ecological values ranged from Low to Very High.
Ecological Impact Assessment
The actual and potential effects on terrestrial and freshwater fauna, and on the coastal receiving
environment were assessed against the EIANZ Ecological Impact Assessment Guidelines (Roper-Lindsay
et. al., 2018).
Key beneficial effects included enhanced in-stream habitat, fish passage and ecosystem health, due to
the removal of failing sewer infrastructure; and reduced potential for bank erosion and sediment
deposition in Te Awarua-o-Porirua. Natural succession and terrestrial biodiversity in the Park will be
enhanced due to the removal of maturing pines and associated remediation planting in association with
the pipeline replacement works. In addition, the removal of maturing pines consistent with the
Bothamley Park Landscape Masterplan will further enhance the succession of indigenous forest within
the Park.
Potential adverse effects relating to the construction of the pipeline include sedimentation, temporary
loss of stream ecological functions and habitat during construction, vegetation clearance and associated
loss of habitat, functions and services, and the disturbance, harm, or mortality of terrestrial and
freshwater fauna, as well as, geomorphological and hydrological alterations to Kenepuru Stream via
bank protection works. The levels of effect before remediation and mitigation range from Very Low to
Very High. After remediation and mitigation, significant residual effects remain due to permanent loss
of stream ecological functions, and limited permanent loss of mixed indigenous and exotic vegetation.
Offset actions are proposed to ensure No-Net-Loss, or preferably a Net Gain of these specific values.
Following effects management measures, the adverse ecological effects on any specific ecological value
are considered no greater than a Low impact. Ultimately, the proposed works will provide an overall
net-benefit for the ecosystems of Kenepuru Stream and Bothamley Park. Key effects management
measures include:
•

•
•

•

•
•

•

Implementation of an appropriate Erosion and Sediment Control Plan to mitigate
sediment and contaminant-laden flows from entering the downstream receiving
environment,
Development and implementation of Fish and Herpetofauna Management Plans to
avoid harm to fish and herpetofauna during streamworks and vegetation clearance,
To undertake pre-clearance bat surveys of potential roosting trees, and if bats are
found, the development and implementation of a Bat Management Plan by a suitably
qualified ecologist will be required, which will outline measures to avoid injury and
mortality to bats,
To undertake vegetation clearance outside of peak bird breeding season (September
to February inclusive) where feasible to avoid adverse impacts on avifauna or undertake
a nesting bird survey if works occur within the season,
To minimise vegetation clearance to the extent necessary to enable works and retain
maturing indigenous vegetation within the works areas where feasible,
To undertake remediation planting throughout the site where vegetation removal
occurs and where permanent removal for access has not been identified, in accordance
with a certified Landscape and Planting Plan,
To employ ecological engineering and river training methods for stream edge
protection works, ensure sheet and H-piles are blended into the stream via toe
protection, planting, and habitat creation; and
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To ensure channel remediation works reflect the natural composition and diversity of
habitat within the stream,
To undertake offset ecological enhancement actions along lower Kenepuru Stream to
a minimum of 390 m stream length, including:
- 20 m of riparian enhancement planting per bank or an equivalent total planting
area of 15,600 m2, to ensure No-Net-Loss of stream functional health; and
- staged willow removal and targeted river training to manage erosion risk
- Plant survival monitoring and replacement, pest plant and animal control for 5
years, or until canopy closure,
- Monitoring of SEV values along the stream offset reach at five (5), ten (10) and 15
(15) year intervals after the completion of the initial enhancement action or until
monitoring shows the offset has achieved the predicted SEV values, whichever
period is lesser. Monitoring must be undertaken at times that avoid transient
conditions such as flood events. Further offset will be required if the predicted SEV
is not reached by year 15.
To undertake offset terrestrial restoration / enhancement planting totalling 3,000 m 2
within Bothamely Park to ensure No-Net-Loss, or preferably a Net Gain in regenerating
forest habitat and associated functions and values.
- Terrestrial offsetting is to include plant survival monitoring and replacement, pest
plant and animal control should be undertaken for 5 years, or until canopy closure.
A review of the offset quantums proposed and recertification by Council is
recommended if the total length of edge protection works along SEV reaches 3 and 4
is less than 326 m, and / or if the net area of mixed regenerating vegetation loss is less
than 1,200 m2.
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1.0

Introduction

1.1

Purpose & Scope

1.1.1

Morphum Environmental Limited (Morphum) were engaged by Te Aranga Alliance to
prepare an Ecological Impact Assessment (EcIA) to support a Fast-Track resource consent
application for the Bothamley Park Trunk Sewer Upgrade. This application is in association
with the Kāinga Ora Eastern Porirua Development Project COVID-19 Fast Track bulk
infrastructure upgrades.

1.1.2

Morphum understands that an EcIA is required to identify the ecological values of the
subject area, describe the short and long-term actual and potential beneficial and adverse
impacts that the proposed trunk sewer main replacement works may have on those values,
and recommend measures to avoid, remedy, and minimise potential adverse impacts and
integrate ecological values into the design. This includes consideration of approaches to
manage undesirable geomorphological changes over time that may be exacerbated by the
proposed works.

1.1.3

This EcIA considers Stage 1 of the trunk sewer upgrade, including any decommissioning of
existing infrastructure, and the long-term operation including impacts of any in-stream
structures and/or stream protection works.

1.1.4

Potential and actual effects on the following receiving environments are considered:
•
•

•

1.1.5

Kenepuru Stream downstream of Bellona place,
The terrestrial environment of Bothamley Park in association with the proposed works
(including any Significant Natural Areas, riparian habitat, forest habitat, and any other
areas considered to host terrestrial biodiversity values at risk of disturbance); and
Porirua Stream estuary and the Porirua harbour receiving estuarine/marine
environments (Onepoto) (desktop assessment - biotic and field surveys of the coastal
environment are excluded)

The following key plans have informed this EcIA, referenced as:
•
•

Construction methodology: Works Description and Construction Methodology (Volume
2: part 1) prepared by Te Aranga Alliance dated March 2022,
Plans and Drawing set: Design and Plans (Volume 2: part 2) prepared by Te Aranga
Alliance dated March 2022, including:
−
−
−
−
−
−
−

•

1.1.6

Plans and long sections
Park closure plans
Earthworks extents plan
Landscape and vegetation overview plan
Stream bank protection overview plan
Stream pipe crossing overview plan
Stream works typical details.

Construction Environmental Management Plan: Construction Environmental
Management Plan (CEMP) (Volume 2: part 3) prepared by Te Aranga Alliance dated
March 2022.

The following additional plans have also been used to inform this EcIA, but are not part of
the application:
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Directional drilling drawing set: Te Aranga Alliance, Kainga Ora & Porirua
Development Bothamley Park Wastewater HDD Investigations, drawing set 21112430084M-Bothamley Park HDD Design, sheet numbers PL00 to PL07, plans prepared by
Hadlee & Brunton dated November 2021.
Existing Bothamley Park Sewer Crossings in Kenepuru Stream drawing set,
prepared by Te Aranga Alliance, undated

1.1.7

This report provides a summary of the proposed activity, and the application of the Effects
Management Hierarchy regarding the associated works. The ecological values of the site are
then described in Section 2.0 , followed by an ecological impact assessment in accordance
with the Ecological Institute of Australia and New Zealand (EIANZ) 2018 impact assessment
guidelines in section 5.0.

1.1.8

The application of the Effects Management Hierarchy, ecological impact assessment and
recommendations include consideration of the following documents:
•

•
•

The National Policy Statement for Freshwater Management (NPS-FM), National
Environmental Standards for Freshwater Management (NES-FM) and regional/district
plan provisions where relevant to the EcIA,
The Te Awarua-o-Porirua Whaitua recommendations and the Statement prepared by
Ngāti Toa Rangatira as part of the Whaitua process (see section 1.2.1); and
The Cultural Impact Assessment for this project undertaken by Ngāti Toa Rangatira.

1.1.9

This EcIA exclusively regards the ecological effects of the Stage 1 trunk sewer upgrade and
does not consider replacement Stages 2 & 3, nor other Fast Track bulk infrastructure
upgrades. Any effects on social, cultural, or economic wellbeing are beyond the scope of this
report and should be addressed in related assessments.

1.1.10

It is recommended that this document is revised following any alterations to the proposed
design or construction methodology to ensure the recommendations herein remain
applicable and relevant to the proposed activities.

1.2

Site Overview

1.2.1

The subject area is the lower (main stem) reaches of Kenepuru Stream and surrounding
Bothamley Park environment, located in eastern Porirua, Porirua City, Wellington (Figure 1).
The Onepoto arm of the Te Awarua o Porirua and the Porirua Stream estuary form the direct
receiving environments of Kenepuru Stream.

1.2.2

Bothamley Park is a Porirua City Council (PCC) Reserve which forms a contiguous greenbelt
along the entire length of the Kenepuru Stream main stem, which is a permanent stream. A
gravelled pathway for public recreation and parks maintenance (the Bothamley Pathway or
‘Old Road’) runs along the true left bank of the Stream. Two roads, Mepham Place and
Champion Street closely border the South-Western (downstream) half of the subject area to
the upper true left.

1.2.3

Whilst the Park and tributaries are bordered by regenerating bush and grassland with green
corridors connecting to Belmont, the urban area of eastern Porirua surrounds most of
Bothamley Park and the subject area. This includes the suburbs of Ranui, Aotea, Ascot Park,
Waitangirua and Cannons Creek.

1.2.4

The true right bank and upper true left bank have wide riparian corridors (50-300 m) in
varying stages of regeneration, with wide grassed floodplains in the lower catchment
transitioning to forested banks and hillslopes in the mid to upper catchment. Dominant
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native tree species in the regenerating forest include broadleaved scrub and forest species
mahoe (Melicytus ramiflorus), rangiora (brachyglottis repanda), mapou (Myrsine australis) and
kānuka (Kunzea robusta). Emergent ~30-year-old Pinus radiata trees characterise the midreaches, with a regenerating native understory.
1.2.5

A Significant Natural Area (SNA117) overlay within the proposed district plan applies to the
entire Bothamley Park reserve. This SNA is due to the very high habitat values hosted by the
well-connected regenerating riparian margin vegetation along the Kenepuru Stream.

Figure 1. Site overview – the subject reach of Kenepuru Stream through Bothamley Park is shown in
yellow. Context within Porirua City inset.

1.2.6

Te Awaroa-o-Porirua Whaitua

1.2.6.1

Te Awarua-o-Porirua Whatiua process was a collaborative discussion about the future of the
streams, rivers, coastlines, and harbour of Porirua, and how the water connects the people of
Porirua together, and to the land. The Whaitua values outline how natural resources are to
be protected in the Whaitua now and in the future (Farrant, 2021).

1.2.6.2

The recommendations of the Whaitua process are to be included progressively in the
Greater Wellington Natural Resources Plan, with non-regulatory recommendations to be
implemented over time by Greater Wellington Regional Council (GWRC), PCC and
Wellington City Councils (WCC) in partnership with mana whenua Ngāti Toa Rangatira and
other parties.

1.2.6.3

The Whaitua values, and statement from Ngāti Toa Rangatira regarding Te Awaroa-oPorirua Whaitua relate directly to the Kenepuru Stream catchment and this project, therefore
have been integral considerations in undertaking the assessment of current ecological
values and effects, and development of associated mitigation recommendations.
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Whaitua Values (Te Awarua-o-Porirua Whaitua Committee, 2019):
•
•
•
•
•
1.2.6.4

Kai kete - the harbour, streams and coast are valued for the gathering of kai moana,
mahinga kai
Hauora kaiao - the harbour, streams and coast are clean and brimming with life and
have diverse and healthy ecosystems
Te ara wairua o te wai - the harbour, streams, and coast flow naturally and with energy,
attracting people to connect with them
Whanaketanga tauwhiro o te whenua - land is developed, used, and managed
sustainably, recognising its effect on water quality and quantity
Ko Te Awarua-o-Porirua he taonga tuku iho a Ngäti Toa Rangatira - Te Awarua-oPorirua is an ancestral treasure of Ngāti Toa Rangatira

Two further values, Ka taea e te tangata (the harbour, streams and coast are safe and
accessible for people to enjoy and undertake recreational activities) and Ohaoha o te wai
(the use of water and waterways provides for economic opportunities and benefits) are to
be considered in the cultural and social impact assessments for this project.

Ngāti Toa Rangatira statement:
1.2.6.5

The Ngāti Toa Rangatira statement describes the aspirations of Ngāti Toa Rangatira as mana
whenua and kaitiaki of the Whaitua, explaining their cultural, spiritual, historical, and
traditional associations to Te Awarua-o-Porirua and the catchment (Farrant, 2021). The
following vision provides context for this project.
“Our vision is that the mauri (life force) of Te Awarua-o-Porirua is restored and its waters are
healthy, so that all those who live in the region, including Ngāti Toa and our manuhiri
(visitors), can enjoy, live and play in our environment and future generations are sustained,
physically and culturally. In realising this vision, it is Ngāti Toa’s expectation that initiatives to
restore our waterways are based on a partnership model that honours Te Tiriti o Waitangi, the
Ngāti Toa Claims Settlement Act 2014, our current partnerships with responsible councils, and
a recognition of our relationship with our environment.”

1.2.6.6

The full statement can be accessed via this link, and is intended to be read and implemented
together with the Te Awarua-o-Porirua Whaitua Implementation Programme.

1.2.6.7

Ngāti Toa have identified the confluence of Kenepuru Stream and Cannons Creek as a
significant site due to pā, mara kai, wai māori, wai ora, kai ara, nohoanga, kāinga and ara
waka values.

1.3

Trunk Sewer Background

1.3.1

The Bothamley Park trunk sewer which currently services the eastern Porirua communities
and is the subject of this EcIA includes 36 existing stream crossing points, 21 of which are
within the extent of the Stage 1 project area. These include sub-surface and above ground
crossings, the latter of which are supported by buttresses and piles where the pipeline is
particularly prone to failure due to shifting and wash out over time via the erosion of
supports and seismic effects. This shifting has resulted in raw sewage discharges into the
stream, the most recent event (at the time of writing) being in December 2021. Insufficient
sewer capacity for the serviced population and sewer infiltration from rainwater is
compounding this issue by causing surcharges of diluted raw sewage during rainfall from
manholes in the stream corridor. Consistent sewage overflows have led to periods of severe
water quality degradation and further harm to the ecosystem health and mauri of the
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stream, particularly during summer months when the effects of nutrient enrichment and
bacterial pollution are exacerbated by elevated temperatures and low flows.
1.3.2

The trunk sewer infrastructure has also modified local stream hydraulics, resulting in scour
holes and bank and channel erosion, contributing to habitat degradation. At the same time
the trunk sewer is managed as critical infrastructure and is protected through hard
engineering (retaining) which in several locations has unintended adverse consequences
that are impacting stream form and function by over-strengthening stream banks and
altering natural hydrogeological processes.
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2.0

Current Ecological Values

2.1

Ecological Context

2.1.1

Bothamley Park and the surrounding Kenepuru Stream catchment form one of the most
intact urban stream corridors in the Wellington Region. The Kenepuru Stream and its
tributaries form the largest sub-catchment of Porirua Stream, at ~1,500 ha (of the total 5,600
ha Porirua catchment area). Kenepuru Stream has several tributaries, the largest and most
intact of which are Cannons Creek and Warspite Stream, both of which have headwaters
within regenerating retired farmland in Belmont Regional Park. The other key tributaries are
Baxters, Aotea, Ascot, Waihora, Thompsons and Mungavin Streams. The Onepoto arm of the
Te Awarua o Porirua and the Porirua Stream estuary form the direct receiving environments
of Kenepuru Stream.

2.1.2

Bothamley Park itself forms a contiguous greenbelt along the entire length of the Kenepuru
Stream main branch. Where un-piped, most of the Kenepuru Stream tributaries lie within
Council Reserves and Parkland – the most significant being Cannons Creek Lakes Reserve
and Waihora Park, both connecting Bothamley Park with Belmont Regional Park.

2.1.3

Bothamley Park falls within the Wellington Ecological District and Sounds-Wellington
Ecological Region (39.01, DOC, n.d.; McEwen, 1987). It is zoned as Open Space Zone in the
Porirua City Proposed District Plan, except for the mid reach below the Aotea development
which is zoned General Residential Zone.

2.1.4

Significant Natural Areas

2.1.4.1

Bothamley Park is designated a Landscape Protection area under the Operative Porirua City
District Plan. It is also identified as a Significant Natural Area (SNA) in the Proposed District
Plan. SNA117 is proposed due to very high riparian and habitat connectivity values along
Kenepuru Stream (Bricker, M., 2020). The lower riparian margins of Kenepuru Stream have
been found to host īnanga spawning habitat. The Proposed District Plan SNA designation
describes the regenerating broadleaved scrub and tree land in Bothamley Park as hosting
emergent tōtara (Podocarpus tōtara), large leaved milk trees (Streblus banksia, At Risk-Relict),
and habitat for kākāriki / red-crowned parakeet (Cyanoramphus novaezelandiae; At RiskRelict), korimako / bellbird (Anthornis melanura; regionally scarce) and barking gecko
(Naultinus punctatus; At Risk-Declining) (Bricker, M., 2020).

Table 1: Significant Natural Areas (PDP Schedule 7 – Significant Natural Areas).
SNA

Representativeness

Rarity

SNA117

Yes

Yes

2.1.5

Diversity

Ecological
Context

Tangata
whenua values

The subject area falls within Threatened Environment Classifications 2 (10-20% indigenous
cover left) and 3 (20-30% indigenous cover left), due to loss of former indigenous forest
cover and lack of legal protections for natural heritage purposes (with the SNA status
currently pending) (Manaaki Whenua, 2012; Walker, Cieraad & Barringer, 2015).
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2.2

Geological Context

2.2.1

The GNS Sciences Geological Map of New Zealand shows the Kenepuru Stream and
tributaries are underlain by Rakaia terrane, comprising sandstone and mudstone that is
dated to the Triassic period. Pleistocene to Holocene river deposits are located between the
tributaries. More recent, Holocene river deposits are present at the downstream end of the
Kenepuru Stream. A series of inactive faults crisscross the landscape with the main trunk
stream and tributaries located along fault lines (Begg & Mazengarb, 1996). An excerpt of the
geological map is shown in Figure 2 below.

2.2.2

The Wairarapa Earthquake of 1855 is estimated to have resulted in approximately 0.3 m of
uplift in the Porirua Area (Begg & McSaveney, 2005).

Figure 2: Excerpt of Geological Map of New Zealand showing the underlying geological features in the
vicinity of the Kenepuru Stream (Begg & Mazebgarb, 1996). Faults are shown as the black dashed line,
with river deposits in yellow, and Rakaia terrane in green.

2.3

Freshwater Ecology

2.3.1.1

Rapid Habitat Assessment (RHA) and Stream Ecological Valuation (SEV) surveys, as well as
MCI sampling were carried out on the 5th and 6th of June 2021 and the 22nd and 23rd of
February 2022 to characterise the current ecological values of Kenepuru Stream. These were
complemented by the 2014 Wildlands and 2009 Boffa Miskell fish survey results.

2.3.1.2

The RHA protocol is a standardised method used to assess the physical habitat condition
(quality) in stream or river reaches in New Zealand (Clapcott et al. 2015). It is currently used
by GWRC for long term freshwater environmental monitoring under the River Water Quality
and Ecology (RWQE) program. Habitat quality is assessed by measuring 10 habitat
parameters and scoring them from 1-10 (from degraded to pristine). An overall habitat
quality score between 0-100 results. RHA scores were calculated in Microsoft Excel
according to the RHA protocol.
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2.3.1.3

RHA assessments were carried out along each distinct ecotone along the subject reach of
Kenepuru Stream. Distinct changes in environmental conditions (e.g., a change in riparian
vegetation from grass to pine forest, or a substrate transition from gravel to bedrock)
inferred a new ecotone, thus new RHA line. This was to provide a general understanding of
the habitat condition within the stream.

2.3.1.4

The Stream Ecological Valuation (SEV) method measures stream ecological function and
applies this to quantify current ecological ‘value’. It also includes prediction of the ecological
function and value under post-works and enhancement scenarios (Storey et al. 2011). The
method assesses fourteen functions, including in-stream, riparian, and catchment scale
measures. Ecological function scores are derived from a combination of transect-scale and
reach-scale samples and observations. SEV scores were calculated using the Wellington SEV
Data Analysis Spreadsheet (dated 16 October 2012).

2.3.1.5

Representative SEV assessments were undertaken in areas reflective of the range in
condition along the stream, and in reaches where the proposed works may result in direct
impacts on the stream and riparian environment, for example due to open trenching
through the stream, or due to edge protection requirements. This provides direction for
remediation or mitigation works that may be required to address potential impacts.

2.3.1.6

In summary, Kenepuru Stream hosts abundant instream habitat with an intact riparian
corridor of varying community composition and condition. It provides essential ecological
and ecosystem service functions. A diverse assemblage of sensitive macroinvertebrate
species resides in the stream with Threatened and At-Risk native fish species observed
within the stream and its tributaries.

2.3.1.7

Kenepuru Stream is considered of very high ecological value, of regional significance as an
intact, moderately healthy urban freshwater ecosystem which hosts a diverse community of
indigenous freshwater species including At-Risk – Declining and Threatened – Nationally
Vulnerable species. It has considerable potential for ongoing enhancement but is also
vulnerable to degradation

2.3.2

Freshwater Habitat and Function

Freshwater Habitat – RHA results
2.3.2.1

Rapid Habitat Assessment (RHA) surveys were carried out on the 6th of July 2021 and 22nd
of February 2022 under fine conditions (Figure 3). The results showed that the stream hosted
good to very good condition physical habitat with abundant capacity to host aquatic
communities (Clapcott, 2015). There was improved habitat condition in the forested
upstream reaches (RHA 2 - 4), compared to the lower mostly grassed reach that runs parallel
to Champion Street to the confluence of Kenepuru Stream and Porirua Stream (RHA 1).
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Figure 3. RHA survey reaches along Kenepuru Stream, July 2021 and February 2022.

2.3.2.2

Reach RHA 1 (Figure 4) had the lowest RHA result of 62 primarily due to modification of the
riparian corridor and active streambank erosion reducing habitat quality although instream
habitat was still abundant. Woody riparian vegetation along the reach is patchy and mostly
limited to willows with mixed exotic and native scrub, with long grass the dominant
vegetation. Therefore, there is low shading with limited organic matter inputs to the stream
along most of the reach. The lack of stabilising bank vegetation and sand to cobble
substrate means the lower reach is vulnerable to bank erosion with 12 active erosion
hotspots identified.

2.3.2.3

Reaches RHA 2 – 4 (Figure 4) scored high at 89, 88 and 85 respectively, due to abundant and
diverse instream habitat for fish and macroinvertebrates, with diverse hydraulic
heterogeneity, and vegetated riparian corridors. Habitat along the reaches included
undercut banks, root mats, leaf litter jams, pools, and riffles. Hard substrate was diverse
ranging from sand to cobbles, boulders, and bedrock. Riparian shade and buffer width
improved due to the canopy of old-growth pines and regenerating understory along
reaches 2 and 4, and the regenerating native riparian corridor along reach 3.
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Figure 4. From top, left to right: Representative sections of reaches RHA 1, 2, 3 and 4 respectively.
Table 2: Summary of Rapid Habitat Assessment sampling undertaken July 2021
Habitat parameter

RHA 1

RHA 2

RHA 3

RHA 4

Deposited sediment

7

9

9

7

Invertebrate habitat diversity

8

10

9

9

Invertebrate habitat abundance

7

10

8

9

Fish cover diversity

8

10

10

10

Fish cover abundance

8

9

9

9

Hydraulic heterogeneity

9

10

10

9

Bank erosion

5

6

8

8

Bank vegetation

4

9

8

7

Riparian width

3

8

9

9

Riparian shade

3

8

8

8

Total RHA score

62

89

88

85

Freshwater Function - Stream Ecological Valuation
2.3.2.4

Stream Ecological Valuation (SEV) surveys were carried out on the 7 th and 8th of July 2021
and 22nd and 23rd of February 2022 under fine conditions. The surveys were targeted
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towards areas of geomorphic vulnerability within proximity to the proposed works route as
informed by a geomorphology assessment during the RHA surveying. Four reaches were
surveyed – SEV 1 at 530 m long, SEV 2 at 590 m, SEV 3 at 450m and SEV 4 at 200 m (Figure
5).
2.3.2.5

Functional health generally improved from down to up-stream. SEV scores ranged between
0.43 (SEV 2) and 0.72 (SEV 3) (Table 3) reflective of moderate functional degradation along
the reaches, typical of streams with urban or semi-urban catchments.

2.3.2.6

Several functions were intact and aligned with the RHA results. There was ample and diverse
instream habitat for aquatic fauna, with abundant substrate in-stream fish spawning habitat
and abundant leaf litter riffle jams for macroinvertebrates – reflecting provision of aquatic
resources from the regenerating forest margins. Potential areas of migratory Galaxiidae
spawning were present along all reaches. There was very little bank or bed lining with good
connectivity to the hyporheic zone and groundwater table throughout.

2.3.2.7

Evidence of wastewater pollution was evident (including strong ammonia odours and toilet
paper around manholes). However, upstream of reach SEV 1, factors including moderate to
high shading, low water temperatures, moderate flows, no anaerobic sediment or bubbling
and an absence of macrophytes and algae indicated low physiochemical stressors for
aquatic organisms.

2.3.2.8

The main degrading factors along the reaches were:
•
•
•

•
•
•
2.3.2.9

Multiple piped inflows and sewer pipe crossings disturbing the natural flow regime
High levels of imperviousness in the contributing catchment
Poor floodplain connectivity due to channel incision and bank lining, except for reach
SEV 5 which had low lying, level floodplains and may present a remnant example of
unmodified channel form in the catchment
Low to moderate overhead cover in localised areas leading to reduced water
temperature control
Inadequate or inconsistent organic matter inputs due to the presence of deciduous
riparian trees, and areas of low overhead cover (particularly along SEV 1)
Reduced riparian buffer function on the true left bank due to the Bothamley Pathway
intercepting the buffer zone

The SEV results show that modification of the stream environment has already occurred,
however the stream hosts habitat of significant value and high connectivity, of moderate to
good functional health. These results, combined with the RHA findings, emphasise the
vulnerability of the stream to ongoing land use change and intensification.
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Figure 5. SEV survey reaches along Kenepuru Stream.
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Table 3: Summary of current SEV values for sampling undertaken July 2021 and February 2022
Ecological functions

SEV 1 (08/07/21)

SEV 2 (07/07/21)

SEV 3 (23/02/22)

SEV 4 (22/02/22)

Natural flow regime

0.22

0.28

0.98

0.26

Floodplain effectiveness

0.09

0.18

0.56

0.11

Connectivity for natural species
migrations

0.30

0.30

0.30

0.30

Natural connectivity to
groundwater

0.83

0.65

0.99

0.61

Mean score

0.36

0.35

0.71

0.32

Water temperature control

0.40

0.46

0.7

0.58

Dissolved oxygen levels

0.68

0.68

1

1

Organic matter input

0.25

0.54

0.63

0.79

In-stream particle retention

0.70

0.91

0.99

0.94

Decontamination of pollutants

0.62

0.63

0.79

0.56

Mean score

0.53

0.64

0.82

0.77

Fish spawning habitat

0.54

0.61

0.58

0.16

Habitat for aquatic fauna

0.54

0.66

0.76

0.64

Mean score

0.54

0.64

0.67

0.40

Invertebrate Fauna Intact

0.41

0.28

0.25

0.38

Fish Fauna Intact

0.83

0.83

0.83

0.83

Riparian vegetation intact

0.06

0.13

0.65

0.36

Mean score

0.43

0.41

0.58

0.53

SEV value

0.46

0.51

0.72

0.54

Hydraulic

Biogeochemical

Habitat provision

Biodiversity provision
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Freshwater Biodiversity

Fish
2.3.3.1

High fish biodiversity values have been identified in the Kenepuru Stream catchment
through prior surveys. Both Wildlands (2014) and Boffa Miskell (2009) carried out monitoring
at several locations along the main stem and tributaries (including Cannons Creek), with a
combined total of eight native fish species observed. There are no records in the NZ
Freshwater Fish Database (NZFFD) for Kenepuru Stream. As these surveys both identified
very high biodiversity values, the precautionary principle was applied to this assessment with
the consideration that all species previously identified in the catchment may still inhabit the
stream.

2.3.3.2

Across the surveys, four of our five migratory native Galaxiidae (or whitebait) species were
observed. Aside from banded kōkopu, all of these species are threatened with or at risk of
extinction. Both tuna species, and three Gobiidae species were also observed. Due to hosting
īnanga, long and shortfin tuna, the stream holds potential value for mahinga kai.

2.3.3.3

Fish Index of Biotic Integrity (IBI) scores were calculated using the Fish IBI score calculator for
the Wellington Region, provided by GWRC, and the Wildlands and Boffa Miskell survey
results. The Fish IBI was adapted by Joy and Death (2004) and provides a quantified
assessment of fish population health (and thus indicator of stream health

2.3.3.4

A fish IBI score of 50 – rated Very Good – was calculated for the stream, based on a midStage 1 reach altitude of 15 m above sea level and distance of two kilometres from the
coast. This is likely reflective of the high instream habitat diversity and abundance, and high
proportion of forest cover within Bothamley Park.

Table 4: Freshwater fish species identified in the Kenepuru Stream catchment
Fish Species

Scientific Name

Threat Status

Wildland Surveys
December 2013February 2014

Banded
kōkopu

Galaxias fasciatus

Not Threatened

✓

Giant kōkopu

Galaxias argenteus

At Risk - Declining

Īnanga

Galaxias maculatus

At Risk - Declining

✓

Shortjaw
kōkopu

Galaxias postvectis

Threatened Nationally
Vulnerable

✓

Longfin tuna

Anguillidae

At Risk - Declining

✓

✓

Shortfin tuna

Anguillidae

Not Threatened

✓

✓

Common
bullies

Gobiomorphus
cotidianus

Not Threatened

✓

Redfin bullies

Gobimorphus huttoni

Not Threatened

Boffa Miskell
Surveys May 2009
✓
✓
✓

✓

Macroinvertebrates
2.3.3.5

Composite macroinvertebrate samples were collected from Kenepuru Stream during SEV
surveying along all SEV reaches, to provide a direct measure of biotic health and inform the
Invertebrate fauna intact SEV calculation.
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2.3.3.6

The Macroinvertebrate Community Index (MCI) is a qualitative measure of stream health
based on the tolerance or sensitivity of macroinvertebrate species in the sample to habitat
condition, including organic freshwater pollution and nutrient enrichment (Stark & Maxted,
2007). Samples were collected according to standard Stark et. al. (2001) sampling protocol
C1, and processed according to protocol P1, but for presence-absence only (in accordance
with the SEV method). MCI scores were calculated from the samples using the MCI
calculator function of the Wellington SEV calculator spreadsheet.

2.3.3.7

The SEV 1 and 2 samples were collected during winter and there had been rainfall in the 48
hours prior. The SEV 3 and 4 samples were collected during summer, with a significant rain
event four days prior. Therefore, it is likely some flushing occurred prior to sampling, so
these results are considered to potentially underscore the reaches. Direct comparison of
results should also consider seasonality effects on macroinvertebrate lifecycles and
community assemblage.

2.3.3.8

Regardless of sampling time and flushing effects, we identified fair to good
macroinvertebrate community health along the survey reaches, indicated by the presence of
sensitive species which rely on good habitat quality and average to good water quality to
survive (Table 5). A moderate proportion of all samples were sensitive EPT (Ephemeroptera,
Trichoptera, Plecoptera) species.

Table 5: MCI results for Kenepuru Stream
SEV reach

MCI – HB score

% EPT

Interpretation (Stark &
Maxted, 2007)

SEV 1 (08/07/21)

103

33%

Good

SEV 2 (07/07/21)

94

26%

Fair

SEV 3 (23/02/22)

92

26%

Fair

SEV 4 (22/02/22)

105

35%

Good

Figure 6. A large Dobsonfly / toe biter (Archichauliodes) collected during sampling – a higher scoring
predator macroinvertebrate that requires moderate to good water quality.
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2.4

Wetlands

2.4.1

An assessment of potential natural wetland areas in the Stage 1 works area was undertaken
during field surveying in general accordance with the wetland delineation protocol
referenced by the Ministry for the Environment for wetland delineation under the NPS:FM
and NES:FW. Delineated wetland areas were mapped in-situ using ESRI ArcGIS Field Maps –
it is noted that due to poor cellular coverage in the park, the total areas and delineated
borders should be considered approximate. No further potential wetland areas were
identified.

2.4.2

Four natural wetlands were identified within proximity to the Stage 1 works area – one
within 10 m and three within 100 m of works. However, only Wetland 1 will be impacted by
the proposed works. With regard to the NES:FW, whilst there may be diversion and
discharge of water within 100 m of Wetlands 2, 3 and 4, this is associated with erosion and
sediment controls in association with the Stage 1 pipeline earthworks. It is therefore highly
unlikely the proposed works will affect these wetlands due to a lack of hydraulic connection
and distance from the zone of impact.

2.4.3

Wetland 1 was located within the floodplain of the lower true right bank along RHA1,
approximately 600 m2 in area (Appendix 1, Figure 7). The wetland was fed by a forested
ephemeral tributary running below the Aotea development. Wetland vegetation was
dominated by fool’s watercress (Apium nodiflorum, obligate) and creeping buttercup
(Ranunculus repens, facultative) with sparse Juncus sarophorus rushes (facultative wetland
species).

2.4.4

The wetland appears to have been subject to earth working and mowing in potential
association with urban development and parks management. Vehicle tracks across the lower
1/3rd of the wetland adjacent to Kenepuru Stream indicate ongoing disturbance. However,
the presence of hydric soils and forested tributary indicate limited enhancement potential,
particularly as this was the only natural wetland identified in the lower catchment.

2.4.5

Wetland 1 is limited in size and provides limited ecological function. It is in a highly modified
and degraded state, both due to the current condition and recent impacts described above,
and with consideration of historic fill works and floodplain modification along the lower
Kenepuru Stream. However, given the rarity of natural wetland habitat at a local and national
scale, it is determined that Wetland 1 may be considered a Significant Wetland under
Regional Policy Statement Policy 23 criteria a) (representativeness) and b) (rarity) (GWRC,
2013) and the Proposed Natural Resources Plan – Appeals version (GWRC, 2022).

Figure 7. Wetland 1 looking downstream (left) and upstream towards tributary (right)
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2.4.6

Wetland 2 was a floodplain wetland on the true right bank of RHA 3, approximately 290 m2
(Figure 8). The wetland was dominated by blackberries (Rosaceae) and tradescantia
(Tradescantia fluminensis), with heavily waterlogged soils and standing water along the edge
of a bedrock outcrop at the rear (western) border.

2.4.7

Carex species were observed within the wetland body and Fool’s watercress were present
and abundant around the pooled area. Although overgrown, it is likely the wetland engages
with Kenepuru Stream during flood events, and it hosts enhancement potential to improve
floodplain function.

Figure 8. Wetland 2 showing standing water (left) and blackberry overgrowth (right)

2.4.8

Wetland 3 was located on the true left bank of the upper extent of RHA3, below a
community blackberry patch, and was approximately 30 m 2 (Figure 9). This appeared to be a
seepage wetland, likely fed by Wetland 4 above. It appears that the construction of
Bothamley Pathway separated the wetted areas and thus the Pathway may be affecting the
wetland hydrology. Blackberry, fool’s watercress, creeping buttercup, and tradescantia
dominated the wetland, with very waterlogged soils.

Figure 9. Wetland 3 looking down-slope towards Kenepuru Stream (left) and saturated soils (right)

2.4.9

Wetland 4 was directly up-slope of Wetland 3, across the Bothamley Path, and
approximately 130 m2 in area. It was a heavily blackberry infested wetland gully ranging
approximately 5 - 10m wide, transitioning to tree fern dominated vegetation under pine
forest. Some Carex geminata, karamu (Coprosma robusta), rangiora (Brachyglottis repanda)
and hangehange (Geniostoma ligustrifolium) were present on the edges.

2.4.10

The gully transitioned from an upper ephemeral reach below the tree ferns and pines, to a
groundwater fed wetland on the direct upslope side of the pathway. It appears to have
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limited overland flow with inflows appearing to be dominated by shallow groundwater as a
seepage wetland. The overstory of large pines (including a fallen tree) meant a limited
prevalence of facultative plants due to shading, however permanently saturated soils and
small pockets of standing water persisted.
2.4.11

The wetland hosted limited functional value but very good rehabilitation potential. It
appears the development of the church above the gully may have altered the frequency and
pathway of overland flows to the gully. Likewise, the construction of Bothamley Pathway
may be exacerbating ponding affects or otherwise influencing the wetland hydrology.

Figure 10. Wetland 4 from above (left) and looking uphill (right)

2.5

Terrestrial Ecology

Reference state
2.5.1

Along the lower reach of Kenepuru Stream / Bothamley Park, modelled potential natural
vegetation (expected state of mature vegetation in absence of human intervention) is
described as predominantly rimu/tawa-kamahi forest with rimu-matai-broadleaf forest (LRIS,
2012). Singers Forest Classification – Historic Forest Extent further describes these areas as
MF6 kohekohe, tawa forest (Regionally Threatened: Endangered) and WF2 Tōtara, mataī,
ribbonwood forest (Regionally Threatened: Critically Endangered) respectively (GWRC, 2019).
Kahikatea, titoki and pukatea would have also been abundant prior to clearance (GWRC and
Maara Roa, 2013).

Current state
2.5.2

Today, there are areas of well-advanced naturally regenerating forest, and areas of mixed
exotic and mid-successional native regenerating forest in the Bothamley Park valley above
Kenepuru Stream. Ongoing work aims to continue restoring the forest in the catchment. The
forest provides important ecosystem functions and services including habitat and food
resource provision for indigenous fauna, stream bank stabilisation, runoff infiltration and
evapotranspiration, carbon sequestration and recreational amenity.

2.5.3

Vegetation

2.5.3.1

Vegetation was assessed through in-situ observation of species assemblages and condition
during site walkovers on the 6th – 7th of July 2020 and 22nd – 23rd of February 2022. Formal
transects or vegetation plots were not undertaken due to the highly modified existing
vegetation values within the works areas, and limited potential for permanent indigenous
vegetation cover loss.
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Four main community types were observed which are described below.

Grassland, willows, and restoration plantings (lower survey / works area):
2.5.3.3

The vegetation in the lower survey area in proximity to stream survey reach RHA 1 to lower
RHA 2 was providing marginal habitat and ecological function, although some restoration
plantings with indigenous primary successional species were present (Figure 11). Along the
lower floodplains, vegetation was mostly rank or mown grass with perennial weeds. Mature
willow trees (Salix sp.), along with several patches of planted native specimens including tī
kōuka / cabbage trees (Cordyline australis), taupata (Coprosma repens), harakeke (Phormium
tenax), kōhūhū (Pittosporum tenuifolium) and mahoe (Melicytus ramiflorus) were
interspersed along the stream banks. There were sparse whekī (Dicksonia squarrosa), and
several mature tōtara were present on the northern fringe of the hillslopes below Aotea.
Other exotic plants in the lower area included Japanese honeysuckle (Lonicera japonica),
broom (Cytisus scoparius), and gorse (Ulex).

Maturing pine forest with mixed understory (mid survey / works area, areas of upper works area):
2.5.3.4

Plant species diversity changed in the mid-survey area surrounding mid-RHA 2, with similar
community composition along RHA 4 (Figure 11). In these areas, ~20-year-old pine (Pinus
radiata) trees dominated the canopy, with macrocarpa (Hesperocyparis macrocarpa) around
the margins. The understory was sparse, with a mix of invasive Taiwanese cherry (Prunus
campanulate), mahoe, whekī and kōhūhū. Blackberry, broom and tarata (Pittosporum
eugenioides) were also present in the understory, and tradescantia ground cover was
abundant.

Regenerating forest matrix (mid to upper immediate riparian zone & true left bank above
Bothamley Pathway):
2.5.3.5

The vegetation in this area (surrounding the upper extent of RHA 2 and RHA 3) hosted a
matrix of native forest stands undergoing active regeneration, interspersed with exotic pine,
Taiwanese cherry, and blackwood (Acacia melanoxylon) stands. The native forest stands
hosted a diverse community of mid-successional indigenous vegetation forming dense bush
(Figure 11). Dominant native tree species in these areas include broadleaved scrub and
forest species mahoe, rangiora, mapou (Myrsine australis), tarata, kanono (Coprosma
grandifolia), hangehange, kawakawa (Piper excelsum) and kanuka (Kunzea robusta).

2.5.3.6

Planted tī kōuka, kahikatea (Dacrycarpus dacrydioides) and rimu (Dacrydium cupressinum)
trees were growing on an oxbow at the mid-upper extent of RHA 3. Several planted pukatea
(Laurelia novae-zelandiae) seedlings were observed, primarily on the true left bank and
approximately 3-5 years old. Mature hinau (Elaeocarpus dentatus) were also present on the
stream bank and hill slope above Bothamley Pathway.

2.5.3.7

There were abundant approximately 10-year-old mahoe growing in stands on the stream
banks along the extent of RHA 3, and an individual mature tītoki (Alectryon excelsus) was
observed on the true left bank. Several blackbird nests were observed in the mahoe trees,
and the well-established roots were performing essential bank stabilisation and instream
habitat provision functions for the adjacent stream ecosystem.

2.5.3.8

Sparse willow trees were growing on the stream banks with tradescantia growing as ground
cover along the banks. Along the upper true left slope, hawthorne (Crataegus monogyna),
broom, boneseed (Chrysanthemoides monilifera), gorse, and blackberry were present.
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Regenerating native forest (mid to upper true right bank, upper riparian zone):
2.5.3.9

The regenerating forest along the upper true right bank of Kenepuru Stream is beyond the
works footprint for this project, however within the fast-track consenting parcels. It is
therefore described in brief for context.

2.5.3.10 The forest in this area, which spans the extent of RHA 3, is undergoing active regeneration
with emergent native trees present. The understory is dominated by mahoe, hangehange,
kanono, karamu, rangiora, kawakawa, mapou and a diversity of tree and ground ferns. The
canopy hosts emergent tōtara, matai (Prumnopitys taxifolia), tītoki, rewarewa (Knightia
excelsa), hinau (Elaeocarpus dentatus), sparse tawa (Beilschmiedia tawa) and kahikatea as well
as seedlings of the former species. Native kōhia (passionfruit vine, Passiflora tetrandra),
kaihua (jasmine, Parsonia hetrophylla), tātarāmoa (bush lawyer, Rubus cissoides) were
abundant. In localised areas, kōhia formed a dense canopy coverage. Large leaved milk
trees are indicated as be present in the forest under the SNA designation.

Figure 11. Vegetation characteristic of the lower (top left), mid (top right), and upper (bottom) survey
areas of the Stage 1 works area. The bottom left image shows maturing mahoe growing along the
stream bank.

2.5.4

Avifauna

2.5.4.1

Avifauna assessment involved recording of all bird species observed or heard during field
surveying. Potential habitat availability and quality for avifauna was visually assessed. Field
observations were complemented by searches for local observations listed in eBird and
iNaturalist.
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2.5.4.2

Taking the precautionary principle, any species listed in the online databases or otherwise
known to inhabit the wider Park and adjacent area (e.g., Cannons Creek Park), and with
suitable habitat observed, were considered to potentially inhabit the site.

2.5.4.3

Four native birds were observed or heard during field surveying, including a korimako /
bellbird (Anthornis melanura) (birdsong only, no visual). Abundant kereru and tui were
observed during an earlier site walkover in August 2020. As noted, several blackbird nests
were observed in mahoe trees within the riparian corridor.

2.5.4.4

Three species have been recorded for Bothamley Park within citizen science data platform
New Zealand eBird, all listed on 21 February 2014. This includes a red-crowned parakeet
(Cyanoramphus novaezelandiae) (At Risk – Relict). The citizen science platform iNaturalist
was examined for additional avifauna recordings; with none being recorded within
Bothamley Park.

2.5.4.5

All birds observed or recorded are listed in Table 6 below, with associated conservation
status as described by Robertson et. al (2016).

Table 6: Avifauna observations within Bothamley Park (Robertson et. al, 2016)
Common Name

Species

New Zealand Status

Tui

Prosthemadera novaeseelandiae
novaeseelandiae
Circus approximans

Native

Porphyrio melanotus melanotus

Native

Kahu / Swamp
Harrier
Pukeko
Pīwakawaka /
North Island
fantail

Rhipidura fuliginosa placabilis

Conservation
Status

Source

Not Threatened
Not Threatened

Survey
Survey,
eBird

Not Threatened

Survey

Not Threatened

Survey

Survey

Survey

Native

Native

Korimako /
Bellbird

Anthornis melanura melanura

Native

Not Threatened
but regionally
scarce

Kereru

Hemiphaga novaeseelandiae

Native

Not Threatened

Australian
magpie

Gymnorhina tibicen

Introduced and
Naturalised

Not Threatened

Blackbird

Turdus merula

Kākāriki / Redcrowned
Parakeet
California quail

Cyanoramphus novaezelandiae
Callipepla californica

Introduced and
Naturalised
Endemic
Introduced and
Naturalised

Survey

Not Threatened

Survey

Threatened

eBird

Not Threatened

eBird

2.5.5

Herpetofauna

2.5.5.1

All native lizard species are protected under the Wildlife Act 1953 and it is an offence to
disturb or kill native herpetofauna without a Wildlife Act Authority issued by the Department
of Conservation.

2.5.5.2

Herpetofauna surveys (e.g., pitfall trapping) were outside the scope of this assessment, due
to the winter timing of surveying being inappropriate for herpetofauna monitoring.
Therefore, presence, quality, and abundance of habitat for herpetofauna was observed
during field surveying. The Department of Conservation herpetofauna database was
interrogated to identify any other sightings within the subject site (or nearby).
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2.5.5.3

The works footprint included a complexity of ground cover, scrub, and bush with the
potential to provide habitat for native skinks and geckos, consisting of leaf litter, woody
debris and seedlings, dense ground cover vegetation (including rank grass and
Tradescantia), and regenerating broadleaf-mānuka/kānuka scrub. The presence of native
skinks and geckos is considered highly likely.

2.5.5.4

The Department of Conservation provided herpetofauna records for Porirua City including
Bothamley Park. Due to the high conservation value of many of the species recorded,
following the precautionary principle, it is considered that observations beyond the
Bothamley Park border may reflect species present within the works area. Therefore,
observations within a three-kilometre buffer of the park are recorded as likely to be present,
considering the habitat corridors present to this extent and abundant habitat within the
subject area. Observations within a 4-10 kilometre buffer are recorded as potentially present.

2.5.5.5

A total of six indigenous herpetofauna species were recorded within the observation buffers
(Table 7). The Barking and Raukawa geckos, and the Northern grass skink were the most
observed indigenous species, all are considered highly likely to inhabit the subject area
given the abundance of favoured habitat. In addition, three exotic species were recorded.
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Table 7: Herpetofauna observations present within proximity to Bothamley Park / the subject area (DOC,
2020, Hitchmough et al. 2015, NZ Herpetological Society, 2021).
Common
Name

Species

Threat Status

Preferred Habitat
Type

Within 3km

Within 4-10
km

Arboreal, inhabiting
pioneer scrubland
and regenerating
forest – favours
foliage

✓

✓

Naultinus
punctatus

Barking gecko

At
Risk
Declining

Oligosoma
aeneum

Copper skink

Not Threatened

Grasslands,
shrubland, forest

✓

✓

At
Risk
Declining

Forest
and
shrubland – favours
trunks and large
branches,
occasionally in low
shrubs/ferns

✓

✓

Not Threatened

Wide ranging –
open rock piles,
grassland, flaxland,
shrubland, modified
habitat

✓

Not Threatened

Wide ranging terrestrial,
saxicolous
(rock
dwelling)
or
arboreal

✓

Mokopirirakau
"southern
North
Island"

Oligosoma
polychroma

Woodworthia
maculata

Ngahere
gecko

Northern
grass skink

Raukawa
gecko

-

-

Dactylocnemis
pacificus

Pacific gecko

At Risk - Relict

Arboreal
and
terrestrial including
forest, scrub, clay
banks, rock, dense
ground cover

Lampropholis
delicata

Plague skink

Introduced and
Naturalised

-

✓

Litoria ewingii

Brown
frog

Introduced

-

✓

Ranoidea
raniformis

Southern bell
frog

Introduced

-

tree

✓

✓

✓
✓

2.5.6

Bats

2.5.6.1

A detailed bat survey was not undertaken as part of the field survey due to survey timing
and works planning progress, with the proposed extent of maturing pine removal for
enhancement works unknown.

2.5.6.2

Long tailed bats (Chalinolobus tuberculatus) have been recently rediscovered, in 2018, in the
Aorangi Forest Park, South Wairarapa. They are not known to be present in the Porirua
region. However, long-tailed bats favour forest edge and riparian habitat and are known to
forage over 50 km in a single night.

2.5.6.3

Long-tailed bats prefer to roost in large, older native canopy trees either beneath the bark
or in cavities. They are also known to inhabit older pines and to forage, and potentially roost
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in mature willows (DOC, n.d.). It is therefore possible that there is a local or transient
population of long-tailed bats in Bothamley Park.
2.5.6.4

Short-tailed bats prefer deep-forest habitat and are associated with maturing indigenous
forest. There are no recent known populations of short-tailed bats in the Wellington Region,
with the last discovery in the Tararua range in 1999 (Fuller, 2020). As such their presence
within the subject site is considered unlikely.

2.6

Coastal and Estuarine Ecology

2.6.1.1

A succinct desktop review of literature describing the estuarine and coastal environment and
biodiversity of the Onepoto arm of Porirua Harbour was undertaken. This included a search
for local observations of estuarine and marine flora and fauna listed in iNaturalist.

2.6.1.2

The Porirua Stream estuary and the Onepoto arm of Porirua Harbour form the immediate
and ultimate receiving environments for Kenepuru Stream and the proposed works area.

2.6.1.3

As the mouth of one of the largest urban streams in the Wellington Region, the Porirua
Stream estuary provides important habitat for migratory indigenous fish species, including
longfin tuna, giant kōkopu and īnanga (Blaschke, Anstry & Forsyth, 2009). Modification of
the lower reaches via channel lining means aquatic habitat quality is reduced, with minimal
viable īnanga spawning habitat (with all spawning restricted to Kenepuru Stream between
the motorway and railway) (Blaschke, Anstry & Forsyth, 2009). Water quality in Porirua
Stream is poor with sediment a major pollutant.

2.6.1.4

The Onepoto arm of the Porirua Harbour is heavily impacted by sediment, nutrient, toxicant
and pathogen loading from Porirua Stream, with elevated heavy metal concentrations in
surface sediments (Blaschke, Anstry & Forsyth, 2009). Ongoing stormwater contamination
from urban development and landuse has reduced (and continues to reduce)
estuarine/marine habitat via bed deposition and smothering of habitat. This contamination
also leads to reduced productivity, with monitoring of the sea bed at the southern end of
the Onepoto Arm presenting very poor benthic species richness (Blaschke, Anstry & Forsyth,
2009).

2.6.1.5

Historically, the area was a hatchery and nursery for fish species including sand flounder and
kahawai, and it is known to host bivalves and crustacea including cockles and crabs, thus
was likely an important mahinga kai area (Blaschke, Anstry & Forsyth, 2009).

2.7

Summary of Existing Ecological Values

2.7.1.1

With reference to the Ecological Context and Diversity and Pattern matters described in
Section 5.3.1 of the EIANZ Ecological Impact Assessment Guidelines 2018 (Roper-Lindsay et
al., 2018), the following ecological valuations were applied to the existing habitat and
communities described in sections 3.1 – 3.4 above. A summary is provided in Table 8.
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Table 8: Summary of existing ecological values in Bothamley Park / the subject area.
Subject / group

Ecosystem

Valuation

Freshwater habitat and function

Freshwater

High

Freshwater biodiversity

Freshwater

Very High

Wetlands

Freshwater – terrestrial

Low to Moderate

Terrestrial vegetation

Terrestrial

Low to Very High

Avifauna

Terrestrial

Moderate

Herpetofauna

Terrestrial

Very High

Bats

Terrestrial

Moderate

Coastal and estuarine habitat and
biodiversity

Coastal / estuarine

Moderate to High

2.7.2

Freshwater Ecological Values

Freshwater Habitat and Functions
2.7.2.1

The RHA scores for reaches RHA 1 to 4 ranged from 62 to 89 with a mean score of 81,
reflecting high habitat values overall. The current SEV scores for SEV reaches 1 to 4 likewise
ranged from 0.46 to 0.72, with a mean score of 0.56. This indicated moderate to good
functional health with diverse and abundant instream habitat, and evidence of degradation
from environmental modification and surrounding land use impacts.

2.7.2.2

Overall, the reaches of Kenepuru Stream within the works area are assigned High value, due
to both the values presented above, and the value the stream represents as a regionally rare
intact, open urban freshwater ecosystem.

Freshwater Biodiversity
2.7.2.3

A diverse community of freshwater fish and macroinvertebrates including several
Threatened and At-Risk species have been observed within the works area stream reaches.
Kenepuru Stream is also low in elevation and a short distance from the coast, increasing its
value for fish habitat provision. The macroinvertebrate community index results reflected a
healthy aquatic community, including several sensitive EPT species. Therefore, freshwater
fauna within the subject area are assigned Very High ecological value.

Wetlands
2.7.2.4

Four wetlands were identified during surveying. Whilst all exhibit varying degrees of
functional degradation via earlier earthworks and pest plant invasion, all provide flow
buffering and carbon sequestration functions, and hold potential for habitat enhancement.
The wetlands are assigned Low (Wetland 1, Wetland 3) to Moderate (Wetland 2, 4)
ecological value.

2.7.3

Terrestrial Ecological Values

Terrestrial Vegetation
2.7.3.1

Terrestrial vegetation and habitat values are Very High where an area is considered to have
high values for several matters of ecological significance including representativeness, rarity,
diversity, and ecological context; if nationally threatened species are present; or if the
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vegetation and habitats support one or more of the national priorities for protecting rare
and threatened native biodiversity identified by the Ministry for the Environment (EIANZ,
2015).
2.7.3.2

All vegetation to be removed as part of the sewer main replacement works holds value as
part of a continuous green belt and biodiversity corridor. All indigenous vegetation within
Bothamley Park has further intrinsic value as indigenous vegetation within a landscape with
< 30% remaining indigenous cover.

2.7.3.3

However, the grassland dominated vegetation in the lower works area consists of low
diversity mixed exotic and indigenous flora in early-stage regeneration, with ageing willow
trees along the stream banks. No threatened species of flora were found on site and exotic
weeds were prevalent. Given the dominance of exotic species in the downstream area the
ecological value of the area is assigned Low value, although the area hosts great potential
for enhancement.

2.7.3.4

The pine forest within the mid and upper works area holds poor habitat value for indigenous
species and poses risk of wilding spread and invasion within native forest ecosystems over
time. However, the mixed understory may provide habitat for indigenous herpetofauna and
avifauna. Overall, the maturing pine and regenerating understory vegetation type is
considered to hold Low value.

2.7.3.5

A true canopy tier is lacking, and pest plants are abundant, however the regenerating forest
matrix within the mid to upper works area holds Moderate value as the native forest stands
are actively regenerating and hold the potential to host habitat for indigenous fauna. Given
appropriate management, the forest holds high restoration potential.

2.7.3.6

The regenerating native forest on the upper true right bank of Kenepuru stream is assigned
Very High value. This valuation is further emphasised by the proposed SNA designation for
the representativeness and rarity of indigenous vegetation at the landscape level. It is likely
host to a diversity of indigenous avifauna, herpetofauna and associated habitat, and is likely
also to host indigenous terrestrial invertebrates. This diversity is likely to increase over time
as species dispersal occurs from surrounding reserves and parkland (Kāpiti Island, Belmont
Regional Park, and the Wellington Outer Green Belt reserves). However, as this forest is
beyond the impact footprint of the proposed works, it is not considered further in this
assessment.

Avifauna
2.7.3.7

Due to the presence of indigenous avifauna that are naturally uncommon, as well as
potentially hosting threatened avifauna, the subject area is assigned Very High for avifauna
values.

Herpetofauna
2.7.3.8

Due to the potential presence of three At-Risk indigenous geckos, it is assigned Very High
for herpetofauna values, noting that this assignment applies to the mid to upper works area.
The lower grassland and restoration plantings likely host skink habitat, but this habitat is
unsuitable for geckos.

Bats
2.7.3.9

Although it is considered unlikely bats inhabit the subject site with consideration for the
surrounding urban environment, a lack of recent observations does not equate to absence.
The subject area is therefore assigned Moderate for bat values.
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2.7.4

Coastal and Estuarine Ecological Values

2.7.4.1

The Porirua Stream Estuary and Onepoto Arm of Porirua harbour receiving environments are
highly degraded and modified due to historic and ongoing land cover change and land use.
However, these areas are important corridors for migratory fish passage for threatened and
At-Risk indigenous fish species. Therefore, the coastal and estuarine receiving environments
are attributed Moderate to High ecological value.
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3.0

Proposed Activities

3.1

Summary of Activities

3.1.1

This EcIA regards the Stage 1 of the Bothamley Park Trunk Sewer Upgrade to increase
wastewater capacity and address the adverse ecological effects imposed by the existing
trunk sewer which crosses the stream in 21 locations along the Stage 1 reaches. Stage 1
involves the construction of approximately 2.4 km of new pipeline.

3.1.2

Of the 21 existing stream crossings in Stage 1, five below-stream crossings will be
abandoned and grouted in-situ, and 10 above-stream crossings will be removed from the
stream. Six crossings need to remain in service.

3.1.3

Construction activities to replace the pipeline will include:
•
•
•
•
•
•
•
•

3.1.4

Creation or expansion of accessways and ancillary works areas including temporary
bridged stream crossings
Trenchless construction via directional drilling (tunnelling)
Open trenching pipeline construction
Construction of temporary and piped stream crossings
Removal of existing pipeline and grouting of exposed pipe ends
Installation of bank protection/retaining
Remediation works
Landscape enhancement works

The proposed works have been split into 8 sections per Figure 12 below. Two sections of
pipeline construction (Sections 1A – SH59 Crossing and 1C – Champion Street and
Thompson Grove) fall outside of the Fast-Track Consent footprint and will therefore be
addressed in separate resource consent applications.

Figure 12. Stage 1 sewer main upgrade works sections.

3.1.5

In addition, the staged removal of 23,000 m2 of maturing pine trees adjacent to York Street
and Cannons Creek Park will occur as an enhancement activity, to support the Bothamley
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Park Landscape Masterplan. This enhancement activity is included in the consent
application, however, is not required or proposed as an effects management action.
3.1.6

Thus, the following assessment is focussed on the actual and potential ecological impacts of
the proposed pipeline construction route for the Stage 1 upgrade works.

3.1.7

Earthworks

3.1.7.1

The high-level description of works below should be read with reference to the detailed
documents listed in section 1.1.

3.1.7.2

The proposed earthworks span three key construction elements – pipeline construction,
ancillary works, accessway construction. These works are briefly described below with
detailed breakdowns provided in the appended plans where referenced. Extensive avoidance
and minimisation measures have been employed to manage the effects of the proposed
earthworks, which are detailed in Section 4.0. The total proposed Stage 1 earthworks
footprint is approximately 14,400 m2. Total cut & fill volumes are approximately 14,600 m3
(cut) and 2,500 m3 (fill).

Pipeline construction
3.1.7.3

Pipeline construction will be undertaken via directional drilling along sections 1E, 1F, 1G and
1H. Section 1B will require both directional drilling, as well as open cut excavation through
Kenepuru Stream at two stream crossings in the lower works area (one temporary for the
directional drill casing which will then be replaced with a permanent branch sewer, and one
permanent for the trunk sewer). Section 1D and 1F will be undertaken via open cut
trenching. For the directional drilling sections, excavation will be required at either end of
pipeline construction for drill rig establishment and drilling operations. In total, pipeline
construction will involve approximately 1,110 m of directional drilling and 1,290 m of open
cut excavation.

3.1.7.4

For the open cut excavation through Kenepuru Stream, installation of a coffer dam with
flume through the works has been proposed. This will allow for the stream to continue
flowing during staged pipeline construction with fish passage unimpeded, rather than being
fully diverted via over pumping.

Ancillary
3.1.7.5

Site setup and working areas will be created at the launch and reception areas of each
directional drilling section (see section 2.2.2 of the Construction Methodology). This will
include the development of mud accumulation basins, cuttings separator areas and mud
reclamation ponds at three locations, in association with the directional drilling operations.
Other ancillary facilities will include a site office and welfare buildings, and storage of
materials such as pipes.

Accessways
3.1.7.6

The remaining earthworks beyond the pipeline construction footprint will be for site access.
This will include the construction of foundations for bridged temporary access crossings at
sections 1b and 1d (no streamworks are required), and to create construction accessways at
the each of the remaining sections (see the Construction Access drawing set). Access from
Niagara Street, approximately 500 m east of the end of the Stage 1 alignment is also
considered within the accessway extent for Stage 1.

3.1.7.7

A pedestrian pathway will be created along the true right bank of Kenepuru Stream to
provide ongoing foot and cycle access through the park whilst works are undertaken along
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the Bothamley Pathway on the true left bank. This will include a short section of boardwalk
across Wetland 1.

3.1.8

Vegetation Clearance

Pipeline construction
3.1.8.1

Vegetation clearance will be required in several locations along the Stage 1 works route to
enable site access and pipeline construction 1:
0F

•

•

•

•

•
•

•

Section 1B will require clearance along the alignment of the open cut sections of
pipeline and within the riparian corridor near Champion Street; clearance will also be
required at the drill shot entrance and exit.
Section 1D will require clearance along the alignment of the pipeline, at the temporary
bridge location, around the stream bank stabilisation works locations, and to the north
of York Place for construction access.
Section 1E will require vegetation clearance of pine trees in the working area to the true
left bank of Kenepuru Stream, at the drill shot entrance, and to the north of York Place
for construction access.
Section 1F will require clearance of maturing pine trees for construction access from
Cannons Creek Park, and for ancillary facilities. Vegetation removal will also be required
to enable removal of abandoned pipe crossings.
Section 1G will require vegetation clearance for construction access from Bellona Place.
Section 1H will require vegetation removal at several locations, including the drill shot
entrance and exit, bank stabilisation works, construction access from Niagara Street and
for the removal of abandoned pipe crossings.
In addition, clearance to the east of the end of the Stage 1 alignment will be required
to enable bank stabilisation works to provide access between Niagara Street and the
end of Stage 1.

3.1.8.2

The total indicative vegetation clearance extent associated with the Stage 1 pipeline
construction is approximately 32,000 m2, however, this is intended to reflect the maximum
potential area of disturbance. Vegetation removal is to be kept to the minimum extent
necessary to enable pipeline construction within this area.

3.1.8.3

The vegetation clearance extent for pipeline construction reported against in this EcIA
assumes best practice construction methods and environmental management procedures
will be employed, as indicated in the Construction Methodology and Earthworks, vegetation
clearance and streamworks drawing set. This considers that the effects mitigation hierarchy
will be strictly adhered to, with avoidance of vegetation disturbance and clearance enforced
to the extent practicable to enable works. Revegetation planting will be undertaken in all
works areas except the limited extents which are to be retained clear of vegetation for
ongoing park access or due to shallow pipeline depth.

Landscape enhancement
3.1.8.4

Additional clearance of maturing pine trees beyond that required for pipeline construction
works will be undertaken in two locations, in coordination with the Bothamley Parks
Landscape Masterplan. This will be undertaken as a separate enhancement activity and is
assessed under this EcIA as works are planned to coincide with clearance for the pipeline

The vegetation clearance numbers provided in this EcIA are based on the geospatial data (polygons)
provided by Te Aranga Alliance as at 8th March 2022.
1
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construction. The purpose of this is to minimise park closure to the public, and to take
advantage of plant and equipment mobilised to undertake vegetation clearance works for
the sewer.
3.1.8.5

This clearance will be staged over several years to minimise harm to the understory, and to
minimise temporal canopy habitat loss. However, the full clearance extent is considered in
this EcIA. The activity will be undertaken in association with a Staged Pine Removal and
Understory Regeneration Plan, which will direct restoration planting with indigenous
vegetation to enable regeneration and succession of the understory, which is currently
supressed by the pine canopy.

3.1.8.6

The enhancement clearance includes a total of 23,000 m2, including:
•
•

8,500 m2 at Cannons Creek Park
Approximately 14,500 m2 in the upper riparian zone of the true left bank of Kenepuru
Stream below York Place (and above the Bothamley Pathway).

3.1.9

Streamworks

3.1.9.1

The preferred route will require streamworks for three main purposes: crossing construction
for replacement pipeline installation, existing pipeline decommissioning, and stream bank
protection. These works will result in temporary elevated risk to Kenepuru Stream (no
reclamation of stream bed is proposed) and are described below 2.
1F

Activity 1. To enable stream pipeline crossing construction at two locations in works section 1b:
The downstream crossing is proposed to create a temporary piped stream crossing to
facilitate construction of the directionally drilled section beneath the stream. When this
temporary crossing is removed, a new permanent piped crossing of a branch sewer will
be constructed. The upstream crossing is required to create a permanent piped crossing
of the trunk sewer main. Both crossings will be constructed via open cut excavation. The
total approximate proposed area of stream bed disturbance is 40 m 2.
Activity 2. To enable pipeline and footings removal at 10 locations:
•

Pipeline and footings removal is proposed where the existing abandoned pipeline
crosses above the stream bed, and where the footings are within the stream channel,
are made from railway irons, or are constructed in a substrate that is not Greywacke. In
total, 230 m of abandoned pipeline is to be removed. This is intended to enhance the
stream environment by removing features which generate erosion and debris
entrapment and restoring the natural channel form and prevent partial fish passage
barriers. Where the stream bed is disturbed for removal works, it will be reinstated.
However, no dewatering or diversions will be required for these works.
Activity 3. For stream edge protection works via retaining wall and / or riprap installation at up to 17
locations as part of the Stage 1 works (including some works to the east of the Stage 1 alignment to
provide access from Niagara Street) (Figure 13):
•

•

The edge protection works are required for two purposes. First, due to the proximity of
the proposed works to the stream bank, in locations where geomorphological
assessment has identified existing erosion (mass wasting and slumping) and failing
existing erosion protection measures. The movement of heavy machinery and

The streamworks extents referenced in this EcIA are based on the geospatial data (lines) provided by
Te Aranga Alliance as at 8th March 2022.
2
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earthworks in proximity of these reaches risks exacerbation of the existing erosion
hotspots and risk of unsafe operation of heavy machinery. Without protection works,
this exacerbation of existing erosion would result in increased sedimentation to the
direct and downstream receiving environment, which would further contribute to
degradation of aquatic and estuarine habitat.
Second, Kenepuru Stream is readjusting over time to find its natural flow path. It is
strongly encouraged to allow for this natural adjustment, as this will eventually lead to
stability and reduced erodibility. This has been factored into the pipeline construction
design and the decision to pursue the chosen alignment. However, there are several
locations where this natural readjustment threatens the long-term failure of existing
and proposed pipeline infrastructure, and loss of Bothamley Park track accessway via
undercutting. Edge protection works will be required in these locations to mitigate this
threat.
In total, approximately 810 m of stream bank edge protection works are proposed
(including transitions and tie ins) (Table 9, Figure 13).

3.1.9.2

In addition, stream bank edge protection and hill slope stabilisation work to remediate an
existing slip across Bothamley Pathway on the true left bank of upper Kenepuru Stream (at
the location of SEV 4) will be undertaken in association with the Stage 1 works. This work is
required to allow for the safe passage of pedestrians and vehicles between Niagara Street
and the end of the Stage 1 alignment.

3.1.9.3

Edge protection works will primarily consist of sheet pile retaining walls and riprap
protection, which will provide the greatest resilience to hydrologic pressures in the longterm thus reducing the necessity for ongoing streamworks. Where the driving of sheet piles
is not feasible due to existing geology, H-piles with lagging are proposed as an alternative.
The sheet pile (or H-piles) will be ‘blended’ into the landscape via bankside toe protection
graded into the stream channel, and riparian planting. Additional habitat features such as
woody debris and tuna habitat may be integrated within the bank and toe protection where
appropriate. River training features such as vanes, spurs and riffles will be integrated where
suitable to support the stream to adapt to the increased bank stability, mitigating risk of
erosion migration.
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Table 9: Summary of edge protection works.
Stream bank
stabilisation works
location No.

Representative SEV reach

Indicative total edge protection
footprint (m)

1

SEV 1

43

1A

SEV 1

37

2

SEV 1

28

3

SEV 1

61

4

N/A – monitoring only

-

5

SEV 1

36

6

SEV 2

36

7

SEV 2

62

7A

SEV 2

53

8

SEV 2

129

9

SEV 3

25

9A

SEV 3

23

10

SEV 3

59

11

SEV 3

46

12

SEV 3

54

13

SEV 3

22

14

SEV 3

56

15

SEV 4

41

Total
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Figure 13. Stream edge protection works locations (figure also shows stream pipe crossings)
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4.0

Enhancement, Avoidance and Minimisation

4.1

Enhancement

4.1.1

In summary, the beneficial effects of the project (excluding effects management actions)
include:
•
•

•

2022
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Enhanced fish passage, in-stream habitat, ecosystem health, and resilience due to sewer
infrastructure removal.
Reduced stream bank erosion and sedimentation effects on the downstream and
estuarine receiving environments due to minimised erosion risk and removal of erosionexacerbating structures.
Enhancement of natural succession and terrestrial biodiversity via the removal of
maturing pine trees where associated with the pipe replacement works, and in addition
through the associated enhancement works; long-term removal of wilding pine risk.

4.1.2

The removal of failing sewer crossings and in-stream structures will result in the
enhancement of the ecosystem health and resilience of both Kenepuru Stream and the
surrounding Bothamley Park forest.

4.1.3

Specifically, the values of freshwater and terrestrial ecosystem health, indigenous
biodiversity, hydrological functioning, Māori freshwater values and amenity will all be
significantly enhanced through this project. In particular, the Whaitua values of hauora kaiao
(ecological health), te ara wairua o te wai (the pathway of the spirit of the water),
whakanaketanga tauwhiro o te whenua (sustainable development of the land) will be
enhanced through the improvement in water quality and reduced sedimentation, and
enhancement of habitat for indigenous species.

4.1.4

Avoidance

4.1.4.1

The loss of river and vegetation extent and values including the SNA values of
representativeness and rarity due to very high riparian and terrestrial habitat connectivity
have been avoided to the extent possible for this project via an extensive, collaborative
iterative design process between the Te Aranga Alliance, technical specialists, and Ngāti Toa.

4.1.4.2

The primary avoidance measure for this project is the decision to abandon an alternative
pipeline alignment option which followed the stream corridor and floodplains (see Figure
14). This alternative route stayed within Bothamley Park, and was therefore within the fasttrack consent boundary, however it would have resulted in the creation of five new stream
crossings (either via trenching or directional drilling). Due to close alignment with the path
of Kenepuru Stream, this alternative route would have resulted in significantly greater risk of
ongoing destabilisation of the stream banks, and thus would have required a greater extent
of bank protection works along both banks. It would have resulted in significant disturbance
of the high value regenerating broadleaf forest in the upper works area.

4.1.4.3

Ultimately, the alternative route would have resulted in significant residual adverse effects
on Kenepuru Stream, with potentially significant long-term effects on the downstream
environment via exacerbated sediment deposition. The decision was therefore taken to
select an alignment that ran within Champion Street for approximately 500 m between 22
Champion Street and the entrance to Bothamley Park opposite Windley Street, even though
this fell outside of the fast- track consent area. This preferred alignment will result in positive
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ecological outcomes via improved water quality and a reduction in the number of pipe
crossings over or on the bed of Kenepuru Stream.

Figure 14. Alternative route – trunk sewer and sewer main.

4.1.5

Minimisation

4.1.5.1

Whilst the overall long-term effects of these works are likely to provide a net-positive
benefit to the stream environment, Bothamley Park surrounds and associated values, the
construction works for the proposed route described in section 3.1 will result in temporary
and potentially long-term adverse environmental effects on habitat extent and ecological
values. Minimisation of adverse environmental effects which cannot be avoided was integral
to the design and implementation of the trunk sewer upgrade.

4.1.5.2

Through an iterative and collaborative design process, the earthworks for the proposed
works have minimised impacts on the Bothamley Park environment to the extent practicable
by employing the following approaches:
•

•

•

•
•
•
4.1.5.3

Constraining the works footprint to highly modified and unvegetated or grassed areas
within the park, where feasible. This includes works within grassed historic fill areas
within sections 1B, 1D and 1G,
Constructing the pipeline along the Bothamley Park pathway to minimise vegetation
clearance and streamworks, and the risk of increased bank destabilisation over time
(noting that the section 1C construction along Champion Street and Thompson Grove
further avoids vegetation disturbance and stream crossings, however this is beyond the
scope of this EcIA).
Constructing the pipeline via directional drilling under bluffs to minimise earthworks,
vegetation clearance and streamworks and avoid fragmentation of riparian habitat. This
will mean a substantially reduced disturbance footprint (compared to the alternative
route) both in terms of freshwater and terrestrial ecology.
Retaining mature indigenous tree species within works areas where feasible,
Minimising disturbance of the wetted channel for pipe removal works; and
Minimising disturbance of the wetted channel for edge protection works.

An assessment of the potential and actual effects of the proposed activity after avoidance
and minimisation follows in Section 5.0.
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5.0

Ecological Impact Assessment

5.1

Summary

5.1.1

The potential and actual impacts associated with the proposed activity and after avoidance
and minimisation on freshwater habitat, function and fauna, terrestrial vegetation,
herpetological, avifauna, bats and the coastal receiving environment were assessed and
ranked for magnitude and level of effect before mitigation using the EIANZ Ecological
Impact Assessment Guidelines (Roper-Lindsay et al., 2018). Key criteria used are summarised
in Appendix 2. Assessment of impacts on stream ecological values follows the SEV
methodology outlined in Storey et al. 2011.

5.1.2

Following this is a description of remediation and mitigation measures, and an assessment
of the magnitude and level of effect after remediation and mitigation. Note that without
implementation of the recommended remediation measures, the impact is considered the
‘without mitigation’ level.

5.1.3

The adverse effects are primarily related to the construction of the pipeline and include:
•
•
•
•

•
•
•
•

Temporary loss of stream ecological functions and habitat due to pipeline construction,
pipeline removal and bank protection works,
Temporary disturbance of wetland habitat due to pathway constructions,
Sedimentation from earthworks,
Vegetation clearance within the riparian and forest environments to enable pipeline
construction and associated loss of ecological habitat, functions, and services in areas
to be replanted,
Disturbance of fish, herpetofauna, avifauna and bats,
Mortality of fish, herpetofauna and avifauna,
Permanent loss of exotic and indigenous vegetation; and
Permanent geomorphological and hydrological alterations to Kenepuru Stream due to
edge protection works and pipeline removal, and associated loss of stream functional
health.

5.1.4

It is considered that there will be no adverse effects resulting from the ongoing operation of
the pipeline, as the pipeline will be sub-surface, constructed to best-practice specifications,
and is being installed to address the adverse effects currently impacting the river due to the
existing failing pipeline.

5.1.5

The magnitude and level of effect before remediation and mitigation range from Low to
Very High. After remediation and mitigation (prior to offset), the magnitude and level of
effect range from Net-Positive to Very High.

5.1.6

Remediation and mitigation measures are detailed in Section 5.4 and in summary include
(following the avoidance and minimisation measures detailed in section 4.1.4 and 4.1.5):

Remediation and mitigation measures
•
•
•
•

Reinstatement and enhancement of aquatic habitat following any in-stream works,
Employment of ecological engineering and river training methods for edge protection
works,
Implementation of best-practice erosion and sediment controls,
Development and implementation of a Landscape and Planting Plan (including
monitoring and maintenance requirements) throughout the site where earthworks for
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5.1.7

pipe works / ancillary platforms and temporary accessways result in vegetation removal,
and remediation planting is proposed,
Development and implementation of Fish and Herpetofauna management plans,
Bat surveying to determine population presence / absence, and management measures
to avoid injury or mortality in the unlikely event they are present.
Surveying and works supervision where required for avifauna management.

Additional measures relating to the pine tree removal enhancement activity include:
•

5.1.8
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Development of a Pine Removal and Understory Regeneration Plan (including
monitoring and maintenance requirements) for the removal of maturing pines (via
collaboration with the Bothamley Park Landscape Plan)

Significant residual effects after remediation and mitigation may occur from the loss of
stream functional health along SEV reaches 3 and 4 due to the installation of edge
protection; and from the permanent loss of regenerating indigenous vegetation where inkind revegetation in shallow areas of the pipeline easement is not possible, or where
accessways are to be retained. Offset actions to ensure No-Net-Loss, and preferably a Net
Gain of stream and terrestrial ecological values regarding these significant residual effects, in
the case that avoidance is not possible as the detailed design is developed, are proposed in
Section 5.5 and summarised below.

Offset measures – Stream function
•

Riparian enhancement planting along lower Kenepuru Stream is recommended to a
width of 20 m buffer per bank, for 390 m stream length; or an equivalent total riparian
planting area of 15,600 m2 (totalling 95% of the indicated available area). This planting
is to include:
−
−

Planting of eco-sourced, floodplain adapted indigenous plants, with successional
infill planting of floodplain forest tree species in year 3 post-planting,
Planting of potential īnanga spawning habitat and stream banks with appropriate
eco-sourced species to enhance bank and in-stream habitat quality,

Staged removal of willow trees in association with targeted river training to manage
erosion risk,
• Plant species selection should consider the relevant reference state vegetation
composition (see Section 2.5), and existing seed bank within Bothamley Park,
• Plant survival monitoring and replacement, pest plant and animal control for 5 years, or
until canopy closure,
• Monitoring of SEV values along the stream offset reach at five (5), ten (10) and 15 (15)
year intervals after the completion of the initial enhancement action or until monitoring
shows the offset has achieved the predicted SEV values, whichever period is lesser.
Further offset will be required if the predicted SEV is not reached by year 15.
Offset measures – Vegetation
•

•

•
•

Planting of eco-sourced indigenous plants within an offset area on the true right bank
of Kenepuru Stream is recommended, with successional infill planting of forest and
floodplain species in year 3 post-planting,
Plant species selection should consider the relevant reference state vegetation
composition and existing seed bank within Bothamley Park,
Plant survival monitoring and replacement, pest plant and animal control should be
undertaken for 5 years, or until canopy closure.
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5.1.9

A review of the offset quantum proposed and recertification by Council is recommended if
the total length of edge protection works along SEV reaches 3 and 4 is less than 326 m, and
/ or if the net area of mixed regenerating vegetation loss is less than 1,200 m2.

5.1.10

Following the implementation of prescribed offset actions, the magnitude and level of effect
for the proposed works ranges from Net-Positive to Low.

5.1.11

This assessment of the magnitude and level of effect on the ecological values of Bothamley
Park within the Stage 1 works area assumes that the completion and implementation of the
works will follow design, construction, and environmental management best practice; and
that remediation works will be implemented as outlined in the Construction Methodology,
or as recommended in this EcIA.

5.1.12

Following the completion of works and the effects management measures recommended
within this report, it is concluded that the overall potential beneficial ecological effects will
be High, whilst the potential adverse ecological effects are Low, following remediation,
mitigation, and offsetting. The project will result in overall net-positive environmental
outcomes, regarding ecological values.

5.2

Magnitude and Level of Effect

Earthworks
5.2.1

Earthworks for pipeline construction will potentially result in effects on a natural wetland
within the riparian corridor (Wetland 1), on Kenepuru Stream, and on the terrestrial
environment of Bothamley Park. These effects range in magnitude before mitigation from
Low to Moderate, with levels of effect from Low to Very High (Table 10).

5.2.2

There is risk of stream bank disturbance, erosion, and sedimentation of Kenepuru Stream
due to earthworks associated with temporary bridged crossing construction.

5.2.3

The clearance of vegetation to enable earthworks poses a significant potential adverse effect
due to the loss of habitat and ecosystem functions and services, which includes the values of
riparian habitat connectivity identified in the SNA designation. There is potential for harm to
avifauna, herpetofauna and bats during clearance.

5.2.4

There is potential for a High magnitude and level of adverse effect on the coastal marine
receiving environment due to sedimentation in association with earthworks. Due to the low
energy nature of the Porirua Stream estuary, this could result in the cumulative exacerbation
of habitat degradation, with consideration to existing land use pressures.

Streamworks
5.2.5

The impacts on Kenepuru Stream due to the decommissioning of sewer main crossings,
construction of piped stream crossings, and bank edge protection works will infer potential
and actual positive and adverse effects on the stream ecosystem. These effects range in
magnitude before mitigation from Moderate to High, with Very High levels of effect (Table
10).

5.2.6

The removal of the sewer main pipeline and footings along the Stage 1 reach will provide a
range of benefits to the stream environment including restoration of natural channel form
and hydraulic regime in the effected reaches, reduced erosion generation, and reduced
water pollution.

5.2.7

Short term loss of stream habitat and ecological function during crossing construction will
occur due to coffer dam construction reducing the available habitat area in the streamworks
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areas, for the duration of works. Potential short-term harm to freshwater fish and
disturbance of aquatic habitat could occur due to movement of materials and machinery for
the crossing construction works, bank edge protection works, and abandoned pipe removal
works.
5.2.8

Alteration of stream edge associated habitat and function may occur due to the stream
edge protection works. In the lower reaches, this may be beneficial at locations where high
erosion risk and failing bank protection measures are degrading habitat values and stream
function, posing risk of ongoing sedimentation.

5.2.9

However, the installation of impervious H-pile or sheet pile retaining to enable construction
vehicle access will restrict hydrological connectivity between the stream banks and adjacent
channel during elevated flows and restrict remediation planting potential. In the upper
reaches, particularly along upper SEV 3 and mid SEV 4, there are several areas of very high
risk to the stream environment due to proposed retaining installation. In these locations, the
stream banks are very steep and high, with high instream habitat values, and maturing
indigenous riparian vegetation providing stabilising, shading and resource provision
functions. If undertaken, these works will result in significant residual adverse effects
through the hydraulic disconnection of the riparian zone from the stream channel,
permanent loss of riparian vegetation, and permanent alteration of bank associated instream habitat.

Vegetation clearance
5.2.10

Vegetation clearance within three of the vegetation types identified during surveying
(grassland, willows, and restoration plantings; maturing pine forest with mixed understory,
and regenerating forest matrix) will result in adverse effects on the terrestrial environment.
These effects range in both magnitude and level of effect before mitigation from Low to
Moderate (Table 10).

5.2.11

Effects include short term and permanent loss of habitat and food resource provision,
slowed forest succession in some areas, temporal loss of bank stabilisation, water infiltration
and carbon sequestration functions and services, and temporal erosion of top soils. Whilst
pine tree removal may allow for enhanced succession of the understory, this may also lead
to increased sunlight infiltration of the forest floor and proliferation of weed species.

5.2.12

The maximum temporary clearance of the following areas per. vegetation type will occur, in
association with the pipeline construction works:
•
•
•

5.2.13

Approximately 2,000 m2 of grassland, willows, and restoration plantings
Approximately 21,400 m2 of maturing pine trees with mixed understory
Approximately 2,328 m2 of regenerating forest matrix

The maximum permanent clearance of the following areas per. vegetation type will occur, in
association with the pipeline construction works:
•
•

Approximately 1,200 m2 of regenerating forest matrix
Approximately 5,300 m2 of maturing pine trees

5.2.14

As previously noted, these numbers are considered conservative, as the actual area of
vegetation clearance and disturbance will be kept to the absolute minimum required to
enable works.

5.2.15

In addition, in association with the Bothamley Park Landscape Plan, approximately 23,000 m2
of enhancement clearance of maturing pine trees will occur at York Place and Cannons
Creek Park. As an enhancement action, replanting in ecosourced native trees will be
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undertaken throughout the cleared areas, which will mitigate the temporal loss of habitat
and ecological functions associated with the clearance. Therefore, this enhancement action
is not discussed further in this section.
Avifauna
5.2.16

Potential impacts on avifauna include the short term and limited permanent loss of habitat,
displacement, and stress, potential effect on seed dispersal services, and risk of direct
mortality of eggs or juvenile birds. The magnitude and level of effect on avifauna before
mitigation are Very High (Table 10).

5.2.17

Site clearance and earthworks would also result in direct mortality of eggs and juveniles of
resident avifauna if vegetation clearance is conducted within the main breeding season. Due
to the highly mobile nature of adult birds, it is unlikely that site clearance would result in any
direct mortality of adult indigenous avifauna.

Herpetofauna
5.2.18

Clearance of thick vegetation, grassland, rock piles, fallen logs, rotting wood, leaf litter, and
ground cover debris, as well as native scrub and regenerating forest will result in both shortterm and permanent loss of habitat and will displace any resident fauna. This risks direct
injury or mortality of individual lizards from either vegetation clearance or earthworks
stages, with a Very High magnitude and level of effect before mitigation (Table 10).

5.2.19

Lizards may also enter or re-enter the site following initial clearance activities, particularly if
cut vegetation is left on site to provide refugia.

Bats
5.2.20

Due to the age of pine and willow trees to be removed and potential suitability as roosting
habitat, there will be potential long-term impacts on habitat availability due to a paucity of
mature canopy trees in Bothamley Park. The magnitude of effect is Very High, and level of
effect High before mitigation (Table 10).

Coastal receiving environment
5.2.21

Streamworks and earthworks within the stream channel and riparian environment of
Kenepuru Stream pose risk of sediment release and contamination of the downstream
Porirua Stream Estuary receiving environment. The magnitude and level of effect before
mitigation are High (Table 10).
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Table 10: Summary of Ecological Impacts and Level of Effect prior to Remediaton and Mitigation
Impact Area

Impact Details

Impact timeframe

Ecological Value

Magnitude of
Effect

Level of Effect
(without
mitigation)

Natural wetland area on the true left bank of
Kenepuru Stream – lower reaches

Minor earthworks within a natural wetland for the creation of a pedestrian boardwalk, wetland enhancement.

Short-term

Moderate

Low

Low

Kenepuru Stream – lower reaches at pipe
crossing points

Short term loss of stream habitat and function during streamworks for stream crossing construction, potential harm
to freshwater fish

Short-term

Very high

Moderate

Very High

Kenepuru Stream - 10 locations along the
Stage 1 works extent at pipe removal points

Short term degradation of stream habitat and function during pipeline removal streamworks, potential harm to
freshwater fish, potential for erosion and sedimentation.

Short-term

Very high

Moderate

Very High

Kenepuru Stream – 810 m along the Stage 1
works extent

Short term degradation of stream habitat and function during edge protection streamworks, potential harm to
freshwater fish, potential for erosion and sedimentation.

Short-term

Very high

Moderate

Very High

Kenepuru Stream – multiple locations along
the Stage 1 works extent,

Geomorphological and hydrological alterations to Kenepuru Stream due to edge protection and pipeline removal
streamworks, to reduce the risk of ongoing erosion and sedimentation and avoid ongoing scour issues.

Long-term

Very high

Moderate

Very High

Kenepuru Stream – high risk locations along
SEV 3 and 4

Geomorphological and hydrological alterations to Kenepuru Stream due to edge protection and pipeline removal
streamworks, to reduce the risk of ongoing erosion and sedimentation and avoid ongoing scour issues. Potential
loss of stream functions.

Long-term

Very high

High

Very High

Short term vegetation clearance to enable pipeline construction earthworks and edge protection streamworks,
including temporary loss of associated habitat, ecosystem functions and services.

Short-term

Low

Low

Very Low

Short term vegetation clearance to enable pipeline construction earthworks and edge protection streamworks.
Temporary loss of habitat, ecosystem functions and services will occur.

Short-term

Low

Moderate

Very Low

Permanent vegetation clearance to enable pipeline construction earthworks and edge protection streamworks.
Permanent loss of habitat, ecosystem functions and services will occur.

Long-term

Low

Moderate

Low

Short term vegetation clearance to enable pipeline construction earthworks and edge protection streamworks,
including temporary loss of associated habitat, ecosystem functions and services.

Short-term

Moderate

Moderate

Low

Permanent vegetation clearance to enable pipeline construction earthworks and edge protection streamworks,
including permanent loss of associated habitat, ecosystem functions and services

Long-term

Moderate

Moderate

Moderate

Vegetated areas throughout Stage 1 works
area

Direct mortality of eggs and juvenile birds if vegetation is cleared during breeding season.

Short-term

Very High

Very High

Very High

Vegetated areas throughout Stage 1 works
area

Direct mortality of skinks/geckos during vegetation clearance and construction

Short-term

Very High

Very High

Very High

Vegetated areas throughout Stage 1 works
area including the riparian corridor

Disturbance or direct mortality of bats during the clearance of maturing and riparian vegetation

Short-term

Moderate

Very High

High

Coastal and estuarine receiving environment

Habitat degradation due to sedimentation from earth and streamworks

Short to mid-term

Moderate to High

High

High

Lower works area – Grassland, willows, and
restoration plantings
Mid works area - Maturing pine forest with
mixed understory

Mid works area - Maturing pine forest with
mixed understory

Upper works area (riparian zone and upper
true left hillside) - Regenerating forest matrix
Upper works area (riparian zone and upper
true left hillside) - Regenerating forest matrix
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5.3

Stream Ecological Valuation (SEV)

5.3.1

The proposed stream works will result in changes to stream ecological variables and related
functions. Therefore, the predicted SEV scores for the impacted stream reaches post-works
(SEV-i) were calculated using the SEV methodology and best-practice professional
judgement, to determine whether an improvement or decline in functional health may result
(Appendix 3). A post-works recovery timeframe of 15 years has been assumed for these
predictions. See Appendix 4 for the assumptions associated with these scores.

5.3.2

It is noted that given ongoing enhancement of the riparian buffer and proposed removal of
sections of retired sewer pipe from the stream bed, there is evident potential for improved
habitat, water quality and functional health along Kenepuru Stream, which could see the
following results improve over time. The outcome will also be dependent on the uptake of
water sensitive, low impact development in the surrounding suburbs to mitigate potential
adverse water quality and altered hydrology in frequent rainfall events. However, due to
uncertainties in predicting future management outcomes beyond the project boundaries, a
‘business as usual’ lens was applied to the post-works assessment

SEV reaches 1 & 2
5.3.3

An increase in scores for SEV reaches 1 and 2 were predicted. SEV 1 increased from 0.46 to
0.54, and SEV 2 from 0.51 to 0.62. The primary reasons for increased stream functional
health include:
•
•
•

5.3.4

Improvement in connectivity for species migration due to the removal of above-bed
sewer main crossings which present a partial (hydraulic) fish passage barrier,
Improvement in stream health via the removal of raw sewage overflows and associated
water quality stressors (e.g., potentially elevated ammonia concentrations),
Growth of riparian vegetation, maturation of regenerating indigenous forest buffer –
provision of multiple benefits including instream food and habitat resources, enhanced
shading, enhanced floodplain connectivity and effectiveness and increased water
temperature control.

Whilst the removal of sewer pipeline crossings and footings will improve the natural flow
regime of the stream, this improvement in score is counterbalanced by the installation of
impermeable bank lining where stream edge protection works are required. However, these
works will also provide benefit through reducing stream erosion at erosion hotspots along
the reaches.

SEV reaches 3 & 4
5.3.5

Decreases in scores for SEV reaches 3 and 4 were predicted, from 0.72 to 0.64, and 0.56 to
0.54 respectively. The key reasons for this decline in stream functional health include:

5.3.6

A decline in natural flow regime, floodplain effectiveness, and connectivity to groundwater
functions due to the proposed installation of impermeable bank lining (retaining) in areas
with a low prevalence of erosion, good connectivity between the riparian zone and stream
channel, and steep upper banks
•
•

A decline in water temperature control and organic matter provision to the stream
ecosystem due to riparian vegetation removal along lined sections.
Reduced instream habitat quality due to bank lining installation and riprap toe
protection.
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5.3.7

Although several benefits provided to SEV reaches 1 & 2 also apply to these reaches, these
are outweighed by the high quality of instream habitat, well connected and stable banks,
and greater proportion of edge protection works proposed. Therefore, if the proposed edge
protection works are undertaken to the extent indicated in Table 9, offsetting will be
required to address these significant residual adverse effects (see Section 5.5).

5.4

Remediation and Mitigation

Earthworks
5.4.1

It is proposed to form a gravel track on the true right bank of the stream in the middle
reaches of Stage 1, to provide alternative pedestrian access in the park when other parts of
the park are closed. The track is currently unformed but is used by pedestrians and
maintenance vehicles and runs through Wetland 1.

5.4.2

The wetland crossing over Wetland 1 will be constructed via a permanent boardwalk to
minimise the area of wetland impacted and allow plants that are regularly trampled to
recover. It is noted that pipeline construction works will also occur within 100 m of the
wetland, however the impact footprint of these works is constrained to the true left of the
stream, thus will not affect the wetland, which is on the true right bank of the stream. No
drainage of the wetland will occur.

5.4.3

Stream bank disturbance, erosion and sedimentation risk will be mitigated by stream edge
protection and bridged temporary access crossing works being carried out as enabling
works, in advance of the pipeline construction.

5.4.4

Cut material will be stockpiled locally on the site if it is suitable for reinstatement works, with
the remainder disposed of appropriately offsite. Excavation for the mud reclamation ponds
has been designed to have a cut-fill balance, so that material does not need to be exported
from site. The ponds will be reinstated to existing levels after construction. This will minimise
the risk of sediment runoff to the downstream receiving environment.

5.4.5

With the implementation of the above measures, and an appropriate erosion and sediment
control plan (ESCP) as appended to the Construction Environmental Management Plan (and
which meets Erosion and Sediment Control Guideline for Land Disturbing Activities in the
Wellington Region 2021), the ecological impact associated with earthworks is likely to be
temporary and Low to Net-Positive.

Streamworks
5.4.6

Where the stream bed is disturbed for pipe removal and installation works, it will be
reinstated, and works managed in accordance with the ESCP to avoid adverse effects on the
downstream environment. Dewatering will be undertaken applying best-practice methods to
minimise ecological effects, via, if practicable, either partial diversion with staged coffer
dams over half of the stream channel at a time; or full diversion with flume coffer dams,
which retain fish passage during works.

5.4.7

Channel remediation works will ensure the original stream bed habitat is restored where
feasible and created habitat will reflect the natural hydrology, geomorphology, and habitat
diversity of the stream, with consideration for how the works will both affect and be affected
by up-and down-stream processes. Materials for instream remediation should be sourced
from the Kenepuru catchment where supplies allow, with the addition of imported materials
minimised. This should include woody debris from cleared vegetation.
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5.4.8

It is considered that by applying appropriate ecological engineering and river training
techniques, the adverse effects of bank edge protection works along SEV reaches 1 and 2
may be negligible, or ultimately positive, due to reduced risk of ongoing erosion and
erosion management works, and habitat provision. This approach will provide lasting,
resilient, mutual benefits to both ecosystem health and infrastructure protection needs.

5.4.9

A Native Freshwater Fish Relocation Plan is recommended to be prepared prior to
undertaking any streamworks to mitigate potential adverse effects on native fish. Fish should
be excluded from the works areas prior to coffer dam installation and streamworks to
prevent re-colonisation, using fish exclusion nets placed across the upstream and
downstream extents of the reach during works to exclude fish from entering the areas.

5.4.10

Any fishing, trapping, and transferring is to be undertaken by suitably qualified and
authorised freshwater ecologists.

5.4.11

Given appropriate remediation works, the long-term ecological impact associated with
streamworks for the Stage 1 pipeline construction will provide a benefit to the Kenepuru
Stream ecosystem via enhanced stream habitat and function. Overall, the level of effect
post-mitigation will be Low to Net-Positive, with the following exception.

5.4.12

Due to the high habitat and functional values present along SEV reaches 3 and 4, and the
risk that edge protection works poses to these values, significant residual effects on
functional health will remain following the prescribed remediation and mitigation measures.
Actions to offset these remaining Very High effects are discussed in Section 5.5.1.

Vegetation clearance
5.4.13

No details of the proposed remediation planting in the areas of temporary clearance, nor replanting in the enhancement areas have been provided to Morphum to form part of this
assessment. Therefore, the following remediation measures are assumed, in accordance with
best-practice and the Bothamley Parks Landscape Masterplan direction.

5.4.14

Remediation planting for pipe construction works across the site should be implemented
from the planting season following works initiation, in accordance with a certified Landscape
and Planting Plan. This plan should be developed in collaboration with Ngāti Toa and the
local community and is to include species lists and corresponding planting numbers, maps
of the planting areas, and a monitoring and maintenance strategy. Ongoing plant
maintenance, condition monitoring, and control of pest plants and animals is to occur for a
period of five years.

5.4.15

A Pine Removal and Understory Regeneration Plan is to be developed to direct the ongoing
maturing pine removal, restoration and landscaping works whilst maintaining ecosystem
functions and services. This should be developed in collaboration with the Bothamley Park
Landscape Masterplan.

5.4.16

It is acknowledged that there will be a time lag in the realisation of benefits from the
proposed remediation plantings. Provided appropriate planting and regeneration plans are
developed and implemented, the long-term effects of vegetation clearance on indigenous
flora and associated terrestrial habitat and resource provision in the park are considered
largely positive, including limited permanent loss of low value pine habitat will have a Very
Low to Low level of effect. Long-term positive effects on ecological succession, food and
habitat provision and ecosystem services including carbon sequestration are expected
across all vegetation types as the indigenous mitigation plantings mature.
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However, the permanent loss of approximately 1,200 m2 of regenerating forest matrix
presents a Moderate level of significant residual adverse effect. Measures to offset this loss
are discussed in Section 5.5.2.

Avifauna
5.4.18

All birds are protected under the Wildlife Act (1953) except those listed in Schedule 5;
consequently, mitigation of the potential direct harm to birds is required. Vegetation
clearance should be conducted outside of the main nesting season (September to February
inclusive) where feasible. If clearance is necessitated in the months adjacent to (or within)
the breeding season, nesting bird surveys should be required prior to works. If nesting birds
or potential nesting / roosting habitat is identified, roost management, and ecological
supervision should be required during works to ensure harm is avoided and translocation is
facilitated if necessary. After mitigation, adverse effects on avifauna are considered to be
Low.

Herpetofauna
5.4.19

All native herpetofauna are protected under the Wildlife Act (1953); consequently, mitigation
of potential harm is required. Due to the presence of suitable lizard habitat across the works
area (particularly in the mid to upper Stage 1 area), and the known or potential presence of
several indigenous skinks and geckos including threatened species, the development of a
detailed herpetofauna management plan is required.

5.4.20

This plan must include a detailed habitat and population assessment of affected areas by an
authorised herpetologist prior to works commencement, and search and salvage measures
to be undertaken prior to and during vegetation clearance. Where practicable, cut materials
should be retained on site and utilised for targeted herpetofauna habitat restoration and
landscaping. Any cleared vegetation to be reused on site is to be removed from the works
extent to prevent recolonisation within the impact area (and ideally placed in its destination
immediately); remaining vegetation should be mulched and reused on site as feasible for
landscaping and weed suppression in replanted areas. Following the implementation of an
appropriate management plan, effects on herpetofauna are considered to be Low.

Bats
5.4.21

Whilst it is considered highly unlikely that bats are present, we recommend an acoustic bat
survey by a suitably qualified ecologist be undertaken prior to works commencement.

5.4.22

In the unlikely instance that bats are detected, the development of a Bat Management Plan
by a suitably qualified ecologist will be required, which will outline measures to avoid injury
and mortality to bats. Overall, adverse effects on bats are considered Low if adequate
surveying and management measures are implemented.

Coastal receiving environment
5.4.23

The implementation of best-practice erosion and sediment controls mean that the
ecological impact on the coastal receiving environment associated with earthworks is likely
to be temporary and Low to Very Low.

5.4.24

The revised levels of effect for the proposed works following remediation and mitigation are
described in Table 11 below.

Morphum Environmental Ltd

54

Ecological Impact Assessment
Prepared for Te Aranga Alliance

2022
Final

Table 11: Summary of Impacts, Recommended Effects Management Measures and Level of Effect with Remediation and Mitigation
Impact Area

Impact Details

Natural wetland area on
the true left bank of
Kenepuru Stream – lower
reaches

Minor earthworks within a natural wetland for the creation of
a pedestrian boardwalk, wetland enhancement.

Kenepuru Stream – lower
reaches at pipe crossing
points

Kenepuru Stream - 10
locations along the Stage 1
works extent at pipe
removal points

Short term loss of stream habitat and function during
streamworks for stream crossing construction, potential harm
to freshwater fish

Short term degradation of stream habitat and function during
pipeline removal streamworks, potential harm to freshwater
fish, potential for erosion and sedimentation.

Kenepuru Stream – 500 m
along the Stage 1 works
extent

Short term degradation of stream habitat and function during
edge protection streamworks, potential harm to freshwater
fish, potential for erosion and sedimentation.

Kenepuru
Stream
–
multiple locations along
the Stage 1 works extent

Geomorphological and hydrological alterations to Kenepuru
Stream due to edge protection and pipeline removal
streamworks, to reduce the risk of ongoing erosion and
sedimentation and avoid ongoing scour issues.

Kenepuru Stream – high
risk locations along SEV 3
and 4

Geomorphological and hydrological alterations to Kenepuru
Stream due to edge protection and pipeline removal
streamworks, to reduce the risk of ongoing erosion and
sedimentation and avoid ongoing scour issues. Potential loss
of stream functions.

Lower works area –
Grassland, willows, and
restoration plantings

Mid works area - Maturing
pine forest with mixed
understory

Morphum Environmental Ltd

Short term vegetation clearance to enable pipeline
construction earthworks and edge protection streamworks,
including temporary loss of associated habitat, ecosystem
functions and services.
Short term vegetation clearance to enable native regeneration
and enhancement, pipeline construction earthworks and edge
protection streamworks. Effects include alleviated understory
suppression via removal of pines and enhancement planting.
Temporary loss of habitat, ecosystem functions and services
will occur.

Impact
timeframe

Short-term

Short-term

Short-term

Short-term

Long-term

Long-term

Short-term

Short-term

Ecological
Value

Magnitude
of Effect

Level of Effect
(without
mitigation)

Moderate

Low

Low

Mitigation of impacts on wetland via creation of boardwalk and
reduced disturbance footprint

Net-Positive

Very High

Use of two-stage coffer dams or flume coffer dams for construction, if
practicable, to retain fish passage and limit adverse hydrological
effects.
Development and implementation of a Fish Management Plan by a
suitably qualified and licenced freshwater ecologist, to ensure harm or
mortality of freshwater fish is avoided. This plan should include fishing
of the dammed habitat prior to and during dewatering.
Reinstatement of stream habitat post-works.

Low

Very High

Stream habitat and fish protection measures are to be undertaken
which should include ecological supervision of works where works
within the wetted channel are necessary. These measures should be
included in the Fish Management Plan.
Appropriate earthworks and sediment controls will be implemented in
accordance with the Earthworks and Sediment Control Plan.

Net- positive

Very High

Stream habitat and fish protection measures are to be undertaken
which should include ecological supervision of works where works
within the wetted channel are necessary. These measures should be
included in the Fish Management Plan.
Appropriate earthworks and sediment controls will be implemented in
accordance with the Earthworks and Sediment Control Plan.

Low

Very High

Reinstatement and enhancement of stream habitat following any instream works.
Employment of ecological engineering and river training methods for
edge protection works to ‘work with the river’ and avoid adverse
effects on stream function.

Low

Very High

Reinstatement and enhancement of stream habitat following any instream works.
Employment of ecological engineering and river training methods for
edge protection works to ‘work with the river’ and avoid adverse
effects on stream function.

Very High

Very Low

Cleared vegetation should be replanted with ecosourced indigenous
species following works, in accordance with an appropriate Landscape
and Planting Plan, which considers minimum grades and planting
densities, maintenance and monitoring measures.

Very Low

Very Low

Cleared vegetation should be replanted with ecosourced indigenous
species following works, in accordance with an appropriate Landscape
and Planting Plan, which considers minimum grades and planting
densities, maintenance and monitoring measures.

Low

Very high

Very high

Very high

Very high

Very high

Low

Low

Moderate

Moderate

Moderate

Moderate

High

Low

Moderate

Recommended effects management measures

Level of Effect
(with
mitigation)
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Table 11: Summary of Impacts, Recommended Effects Management Measures and Level of Effect with Remediation and Mitigation
Impact Area

Mid works area - Maturing
pine forest with mixed
understory

Upper works area (riparian
zone and upper left
hillside) – Regenerating
forest matrix
Upper works area (riparian
zone and upper left
hillside) – Regenerating
forest matrix

Vegetated
areas
throughout Stage 1 works
area

Vegetated
areas
throughout Stage 1 works
area

Impact Details

Permanent vegetation clearance to enable native regeneration
and enhancement, pipeline construction earthworks and edge
protection streamworks. Effects include alleviated understory
suppression via removal of pines and enhancement planting.
Permanent loss of habitat, ecosystem functions and services
will occur.
Short term vegetation clearance to enable pipeline
construction earthworks and edge protection streamworks,
including temporary loss of associated habitat, ecosystem
functions and services.
Permanent vegetation clearance to enable pipeline
construction earthworks and edge protection streamworks,
including permanent loss of associated habitat, ecosystem
functions and services

Direct mortality of eggs and juvenile birds if vegetation is
cleared during breeding season.

Direct mortality of skinks/geckos during vegetation clearance
and construction

Impact
timeframe

Long-term

Short-term

Long-term

Short-term

Short-term

Ecological
Value

Low

Moderate

Moderate

Very High

Very High

Magnitude
of Effect

Moderate

Moderate

Moderate

Very High

Very High

Level of Effect
(without
mitigation)

Recommended effects management measures

Low

The extent of permanent clearance should be limited to the extent
feasible to enable works. Cut materials should be retained and reused
on site where practicable and appropriate for herpetofauna habitat
rehabilitation.

Low

Low

Cleared vegetation should be replanted with ecosourced indigenous
species following works, in accordance with a certified Landscape and
Planting Plan, which considers minimum grades and planting
densities, maintenance and monitoring measures.

Low

Moderate

The extent of permanent clearance should be limited to the extent
feasible to enable works. Cut materials should be retained and reused
on site where practicable and appropriate for herpetofauna habitat
rehabilitation.

Moderate

Very High

Vegetation clearance of nesting bird habitat should be avoided during
the nesting season (September to February inclusive).
All native birds are protected by the Wildlife Act. If any clearance is
proposed within the nesting season, nesting bird surveys will be
required prior to works commencement by a suitably qualified
ecologist.
Dependant on findings, management of roost trees may be required
to avoid harm to birds.

Low

Very High

Vegetation clearance of herpetofauna habitat should be avoided
during the hibernation season (May to September).
All native lizards are protected by the Wildlife Act. Due to the extent
of the vegetation clearance proposed, a detailed habitat and
population assessment of affected areas by an authorised
herpetologist will be required prior to works commencement.
Following this assessment, the authorised herpetologist will be
required to develop a Herpetofauna Management Plan which
addresses the trapping and relocation of lizards prior to works; and
supervision of works including salvage of lizards and habitat, if
deemed necessary.

Low

Low

Low to Very Low

Vegetated
areas
throughout Stage 1 works
area including the riparian
corridor

Disturbance or direct mortality of bats during the clearance of
maturing and riparian vegetation

Short-term

Moderate

Very High

High

All native bats are protected by the Wildlife Act. Whilst bat presence
is unlikely, due to the presence of potential roosting habitat within the
maturing pine forest, a suitably qualified ecologist will be required to
undertake a bat survey of potential roosting trees prior to works.
NOTE: If roosts/bats are detected, ecological value and level of effect
will be attributed Very High. In which case, avoidance and mitigation
is to be directed by a suitably qualified bat ecologist as required –
including the development and implementation of a Bat Management
Plan.

Coastal and estuarine
receiving environment

Habitat degradation due to sedimentation from earth and
streamworks

Short to midterm

Moderate
to High

High

High

Appropriate earthworks and sediment controls are to be implemented
which will avoid and minimise sedimentation effects.
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5.5

Offsetting

5.5.1

SEV offsetting

5.5.1.1

Stream offsetting is required due to the predicted loss in stream functional health caused by
edge protection works at reaches SEV 3 and SEV 4. The following describes proposed offset
requirements.

Offset reach (SEVm) description
5.5.1.2

The downstream reach of Kenepuru Stream (SEVm) is proposed as the offset location, to
meet best-practice offsetting principles of proximity and in-kind site selection. It holds
potential for enhancement beyond the benefits proposed in association with this project
(removal of above-bed pipeline crossings), ensuring the principle of additionality can also be
met.

5.5.1.3

This reach has sections of low-lying banks interspersed with deeply incised sections with
wide, low lying floodplain areas which are currently dominated by rank and short grass, and
perennial weeds. Woody riparian vegetation is limited, with small areas of early-stage
restoration planting along the riparian zone. Willows are the dominant canopy tree along
the stream edge and are exacerbating stream bank erosion in several locations.

5.5.1.4

Due to the proximity of this reach to the saline wedge, there is potential for īnanga
spawning habitat enhancement. Localised areas of bank undercut provide habitat for tuna.
Although the stream is poorly shaded, there is diverse instream habitat reflective of SEV 1.

5.5.1.5

There are significant erosion hotspots along the reach, particularly on the outer bends of the
stream meanders, in areas of historic fill. Active erosion of this lower reach poses risk to the
downstream receiving environment due to a short distance for sediment to settle before
reaching Porirua Stream. Small stretches of riprap bank lining evidence previous attempts to
manage erosion risk. Upstream stormwater influences are likely driving this erosion, and it is
likely that the river will continue to meander under the current flashy hydrograph.

5.5.1.6

The current SEV score for SEVm was 0.45, excluding biotic functions. This score considers the
stream condition post-pipeline works as ‘baseline’ state, therefore assumes the partial fish
passage barrier posed by the above-stream pipe crossings will be removed.

5.5.1.7

Ultimately, the reach hosts abundant enhancement potential, but recovery potential is
limited by stormwater effects associated with the high degree of imperviousness (>25%) in
the surrounding areas. Unless stormwater controls are improved in the upper catchment,
this lower reach will remain vulnerable to erosion. Thus, the potential score (SEVm-P) of 0.53
did not factor improvements in stormwater controls.

Offset requirements
5.5.1.8

Offset calculations were undertaken in accordance with the SEV methodology and ECR
formula (Storey et al., 2011). SEV scores excluded biotic functions due to the uncertainty in
predicting biotic recovery over time (Table 12).
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ECR = [(SEVi-P – SEVi-I)/(SEVm-P – SEVm-C)] x 1.5
Table 12. SEV-ECR scores for impact and offset reaches (excluding biotic functions).

SEVi-C

SEVi-I

SEVi-P

SEV 3

0.74

0.66

0.76

1.8

SEV 4

0.55

0.53

0.55

1

SEVm
5.5.1.9

SEVm-C

0.45

SEVm-P

ECR

0.53

An ECR of 1.8 was calculated for SEV 3, and 1.0 for SEV 4 (for calculations, see Appendix 5).
As a result, the enhancement of a total offset stream area of 1,356 m2, and offset stream
length of 390 m is required, to achieve No-Net-Loss in stream functional health, in
association with the proposed works.

5.5.1.10 The following offset enhancement actions and associated monitoring and maintenance
requirements are recommended. These actions are targeted towards degraded functions
along the stream reach, with the aim to restore stream functional health to the extent
feasible given ongoing stormwater influences.
•

Riparian enhancement planting within the stream offset locations identified in Figure
15, to a width of 20 m buffer per bank, for 390 m stream length; or an equivalent total
riparian planting area of 15,600 m2 (totalling 70% of the indicated available area). This
planting is to include:
−
−

•
•
•
•

Planting of eco-sourced, floodplain adapted indigenous plants, with successional
infill planting of floodplain forest tree species in year 3 post-planting,
Planting of potential īnanga spawning habitat and stream banks with appropriate
eco-sourced species to enhance bank and in-stream habitat quality,

Staged removal of willow trees in association with targeted river training to manage
erosion risk,
Plant species selection should consider the relevant reference state vegetation
composition (see Section 2.5), and existing seed bank within Bothamley Park,
Plant survival monitoring and replacement, pest plant and animal control for 5 years, or
until canopy closure,
Monitoring of SEV values along the stream offset reach at five (5), ten (10) and 15 (15)
year intervals after the completion of the initial enhancement action or until monitoring
shows the offset has achieved the predicted SEV values, whichever period is lesser.
Monitoring must be undertaken at times that avoid transient conditions such as flood
events. Further offset will be required if the predicted SEV is not reached by year 15.
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Figure 15. SEV offset riparian planting locations along SEVm (aqua polygons).

5.5.2

Biodiversity Compensation Model offsetting

5.5.2.1

Terrestrial offsetting is required to ensure No-Net-Loss of the habitat, functional and
biodiversity values associated with the approximately net 1,200 m2 of regenerating forest
matrix to be cleared (and not replanted) to enable pipeline construction works.

5.5.2.2

The proposed clearance areas are on the upper true left bank of Kenepuru Stream, above
Bothamley Pathway. Here, the matrix is primarily exotic pine, Taiwanese cherry, and
blackwood (Acacia melanoxylon) stands, interspersed with dense regenerating indigenous
forest. This hosts broadleaved scrub and forest species mahoe, rangiora, mapou (Myrsine
australis), tarata, kanono (Coprosma grandifolia), hangehange, kawakawa (Piper excelsum)
and kanuka (Kunzea robusta).

5.5.2.3

Due to the highly modified nature of the impact footprint, and the relatively limited
clearance area, the Biodiversity Compensation Model (Baber et. al., 2021) was considered
appropriate to calculate offset requirements. Whilst highly aggregated, this model
acknowledges offset uncertainty and applies additional risk aversion multipliers to the offset
quantum to address this. Thus, outputs satisfy biodiversity offsetting best-practice.

5.5.2.4

Offset restoration planting within Bothamley Park is recommended as the terrestrial offset
action, to meet the offsetting best-practice principles of proximity and in-kind site selection.
This planting is to exclude areas included in other effects management measures proposed
for this project and avoid areas where prior restoration works have been undertaken, or
future works are planned via other means (e.g., areas of offset restoration planting for
nearby urban developments).

5.5.2.5

By applying a discount rate of 3% and 15-year timeframe for recovery, with impact risk and
impact uncertainty contingency scores of 2, an offset planting area totalling 3,000 m2 is
required to achieve No-Net-Loss of ecological values associated with the cleared
regenerating forest matrix (see Appendix 5 for model outputs).

5.5.2.6

An area on the true right bank of upper Kenepuru Stream has been identified as a potential
suitable offset location (Figure 16). Revegetation planting (to a minimum of 3,000 m2, half of
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the identified area) in this location will expand the footprint of the regenerating forest on
the adjacent hillslopes. This will in time improve the ecological integrity of the forest,
enhance habitat and resource provision for indigenous fauna, and enhance carbon
sequestration and overland flow runoff to Kenepuru Stream.
•
•
•

Planting of eco-sourced indigenous plants is recommended, with successional infill
planting of forest and floodplain species in year 3 post-planting,
Plant species selection should consider the relevant reference state vegetation
composition (see Section 2.5), and existing seed bank within Bothamley Park,
Plant survival monitoring and replacement, pest plant and animal control should be
undertaken for 5 years, or until canopy closure.

Figure 16. Location of proposed terrestrial offset planting (green polygon).

5.5.2.7

The revised levels of effect for the proposed works following offsetting are described in
Table 13 below.
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Table 13: Summary of Impacts, Recommended Effects Management Measures and Level of Effect for Significant Residual Adverse Effects following Offsetting
Impact Area

Impact Details

Kenepuru
Stream
–
multiple locations along
the Stage 1 works extent,
high risk locations along
SEV 3 and 4

Geomorphological and hydrological alterations
to Kenepuru Stream due to edge protection and
pipeline removal streamworks, to reduce the risk
of ongoing erosion and sedimentation and avoid
ongoing scour issues. Potential loss of stream
functions.

Upper works area (riparian
zone and upper left
hillside) – Regenerating
forest matrix

Permanent vegetation clearance to enable
pipeline construction earthworks and edge
protection streamworks, including permanent
loss of associated habitat, ecosystem functions
and services

Morphum Environmental Ltd

Ecological Value

Magnitude of
Effect

Level of Effect
(without
mitigation)

Long-term

Very high

High

Very High

Stream offset enhancement measures to ensure NoNet-Loss of stream functional health along SEV 3 and 4

Neutral

Long-term

Moderate

Moderate

Moderate

Terrestrial offset planting within Bothamley Park to
ensure No-Net-Loss of ecological functions and values
associated with the regenerating forest matrix.

Neutral

Impact
timeframe

Recommended effects management measures

Level of Effect
(with mitigation)
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5.6

Offset Quantum Review

5.6.1

The extents of vegetation removal and stream bank protection works reflect the expected
maximum envelope of works, based on the level of design development that has taken place
to date. These maximum extents have informed this assessment, and therefore the offsetting
requirements. There may be potential to further reduce the footprint of vegetation removal
and / or stream bank protection works as the detailed design is developed at each specific
location. Once detailed design is completed, a review of the offset quantum proposed is
recommended in accordance with either of the following scenarios:
•

•

If the total length of edge protection works along reaches SEV 3 and 4 is less than 326
m. It is suggested a condition of consent enables the offset quantum to be revised via
the BCM model and recertified by Council.
If the area of mixed regenerating vegetation is less than 1,200 m2. It is suggested a
condition of consent enables the offset quantum to be revised via the SEV-ECR method
and recertified by Council.
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6.0

Conclusions and Recommendations

6.1

Stage 1 of the Bothamley Park Stage 1 trunk sewer upgrade will see 2.4 km of new trunk sewer
installed to replace the existing pipeline which is degrading the Kenepuru Stream
environment. The proposed pipeline construction works include a total of 14,200 m2 of
earthworks (including for temporary bridged stream crossings and wetland boardwalk
creation), a maximum of approximately 32,000 m2 of vegetation clearance, 40 m2 of
streambed disturbance and 810 m of edge protection works. The proposed enhancement
works include a further 23,000 m2 of pine removal and replacement indigenous vegetation
planting.

6.2

With the removal of 10 failing sewer main crossings, clearance of maturing pine trees and
indigenous vegetation enhancement, installation of stream edge protection and associated
remediation, mitigation and offset works, this project will see an overall long-term
enhancement of the stream and surrounding park. This outcome strongly aligns with the Te
Awarua-o-Porirua Whatiua values and will result in the enhancement of wellbeing across both
terrestrial and freshwater ecosystems over time, whilst protecting the Porirua Stream estuary
from contamination.

6.3

The potential and actual adverse effects associated with these works include temporary loss
of stream ecological functions and habitat, disturbance of wetland habitat, vegetation
clearance and associated loss of habitat, functions, and services, and disturbance and potential
harm or mortality of terrestrial and freshwater fauna. Geomorphological and hydrological
alterations to Kenepuru Stream via bank protection works, resulting permanent loss of stream
ecological functions, and limited permanent loss of vegetation will also occur.
Recommendations to avoid, remediate, mitigate, and offset these adverse effects include the
following:
•
•
•
•

•

•
•

•

•

Finalise and implement an appropriate Erosion and Sediment Control Plan to mitigate
sediment and
contaminant-laden flows from entering the downstream receiving environment,
Develop and implement Fish and Herpetofauna Management Plans to avoid harm to
fish and herpetofauna during streamworks and vegetation clearance,
To undertake pre-clearance bat surveys of potential roosting trees, and if bats are
found, the development and implementation of a Bat Management Plan by a suitably
qualified ecologist will be required, which will outline measures to avoid injury and
mortality to bats,
Undertake vegetation clearance outside of peak bird breeding season (September to
February inclusive) where feasible to avoid adverse impacts on avifauna or undertake a
nesting bird survey if works occur within the season,
Minimise vegetation clearance to the extent necessary to enable works and retain
maturing indigenous vegetation within the works areas where feasible,
To undertake remediation planting throughout the site where vegetation removal
occurs and where permanent removal for access has not been identified, in accordance
with a certified Landscape and Planting Plan,
Employ ecological engineering and river training methods for stream edge protection
works, ensure sheet and H-piles are blended into the stream via toe protection,
planting, and habitat creation; and
Ensure channel remediation works reflect the natural composition and diversity of
habitat within the stream,
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•

To undertake offset ecological enhancement actions along lower Kenepuru Stream to
a minimum of 390 m stream length, including:
−
−
−
−

•

20 m of riparian enhancement planting per bank or an equivalent total planting
area of 15,600 m2, to ensure No-Net-Loss of stream functional health; and
staged willow removal and targeted river training to manage erosion risk
Plant survival monitoring and replacement, pest plant and animal control for 5
years, or until canopy closure,
Monitoring of SEV values along the stream offset reach at five (5), ten (10) and 15
(15) year intervals after the completion of the initial enhancement action or until
monitoring shows the offset has achieved the predicted SEV values, whichever
period is lesser. Monitoring must be undertaken at times that avoid transient
conditions such as flood events. Further offset will be required if the predicted SEV
is not reached by year 15.

To undertake offset terrestrial restoration / enhancement planting totalling 3,000 m 2
within Bothamely Park to ensure No-Net-Loss, or preferably a Net Gain in regenerating
forest habitat and associated functions and values.
−

•

2022
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Terrestrial offsetting is to include plant survival monitoring and replacement, pest
plant and animal control should be undertaken for 5 years, or until canopy closure.

A review of the offset quantum proposed and recertification by Council is
recommended if the total length of edge protection works along SEV reaches 3 and 4
is less than 326 m, and / or if the area of mixed regenerating vegetation is less than
1,200 m2.

6.4

In addition, to ensure the regeneration and succession of the indigenous understory in the
pine clearance enhancement areas, the development of a Pine Removal and Understory
Regeneration Plan is recommended, to ensure the regeneration of indigenous canopy habitat
and ecosystem services and protect the regenerating understory during clearance.

6.5

This EcIA has been prepared based on the proposed activities as they have been described in
Section 3.0. It is recommended that this EcIA is revised following any alterations to the
proposed design or construction methodology to ensure the recommendations herein remain
applicable and relevant to the proposed activities.

Morphum Environmental Ltd

64

Ecological Impact Assessment
Prepared for Te Aranga Alliance

7.0

2022
Final

References

Baber, M. et. al. (2021). A Biodiversity Compensation Model for New Zealand (V1). Tonkin & Taylor Ltd.
Begg, J.G. & Mazebgarb, C. (1996). Geology of the Wellington area. Institute of Geological and Nuclear Sciences.
Blaschke, P., Anstey, C. & Forsyth, F. (2009). Ecological restoration priorities for the Porirua Stream and its
catchment. Report for Wellington City Council, PCC and GWRC.
Bricker, M., (2020). Significant Natural Areas PDP. Accessed via https://datapcc.opendata.arcgis.com/datasets/db5932c3dae840ec928e60ecdd4c55f6_0/explore
Cieraad, E., Walker, S., Price, R. & Barringer, J. (2015). Threatened Environment Classification (2012). Accessed via
https://ourenvironment.scinfo.org.nz/maps-and-tools/app/Habitats/lenz_tec
Clapcott et al. (2015). National Rapid Habitat Assessment Protocol for Streams and Rivers. Cawthron Institute
report no. 2649. Retrieved from https://envirolink.govt.nz/assets/Envirolink/1519-NLRC174-National-RapidHabitat-Assessment-Protocol-for-Streams-and-Rivers.pdf
DOC (n.d). Long-tailed bat. Retrieved from https://www.doc.govt.nz/nature/native-animals/bats-pekapeka/longtailed-bat/
DOC, (n.d.). DOC Maps – General map viewer. Accessed via
https://maps.doc.govt.nz/externalmaps/index.html?viewer=docmap.
Environment Institute of Australia and New Zealand Inc. (EIANZ) (2015) Ecological Impact Assessment (EcIA):
EIANZ guidelines for use in New Zealand terrestrial and freshwater ecosystems. EIANZ, Melbourne, Australia
Farrant, S. (2021). Protecting the waters of your area. Te Awarua-o-Porirua Whaitua.
https://www.gw.govt.nz/environment/freshwater/protecting-the-waters-of-your-area/te-awarua-o-poriruawhaitua/
Fuller, P. (2020). Rare, native long-tailed bats detected in South Wairarapa forest. Retrieved from
https://www.stuff.co.nz/environment/120207296/rare-native-longtailed-bats-detected-in-south-wairarapa-forest
GWRC (2019). Singers Forest Classification – Historic Forest Extent. GWRC Open Data. Accessed via https://datagwrc.opendata.arcgis.com/datasets/GWRC::singers-forest-classification-historic-forest-extent/about
GWRC and Maara Roa (2013). Belmont Regional Park Cannons Creek Forest Restoration Plan. June 2013.
Hitchmough, R. Anderson, P., Barr, B., Monks, J., Lettink, M., Reardon, J., Tocher, M., Whitaker.,T. (2013)
Conservation status of New Zealand reptiles, 2012 New Zealand Threat Classification Series 2. Department of
Conservation
Joy & Death (2004). Application of the Index of Biotic Integrity Methodology to New Zealand Freshwater Fish
Communities. Environmental Management, 34, 3 (415-428). DOI: 10.1007/s00267-004-0083-0
LRIS (2012). Potential Vegetation of New Zealand. Accessed via https://lris.scinfo.org.nz/layer/48289-potentialvegetation-of-new-zealand/?nc=&c=-41.1448533117843%2C174.8759058526056&z=13&mt=OpenStreetMap
LRIS, (2012). Potential Natural Vegetation. Accessed via https://ourenvironment.scinfo.org.nz/maps-andtools/app/Habitats/lenz_potnatveg
Manaaki Whenua (2012). The threatened environment classification for New Zealand 2012: a guide for users.
Retrieved from https://www.landcareresearch.co.nz/uploads/public/Tools-And-Resources/Maps/ThreatenedEnvironment-Classification/Threatened_Environment_Classification_guide.pdf
McEwen, W.M. (1987). Ecological regions and districts of New Zealand. Booklet retrieved from
https://www.doc.govt.nz/documents/science-and-technical/ecoregions3.pdf
Ngāti Toa Rangatira (n.d.). Te Awarua-o-Porirua Whaitua Implementation Programme: Ngāti Toa Rangatira
Statement. https://www.gw.govt.nz/assets/Documents/2021/12/ngatitoataopwhaituastatement-v2.pdf
NZ Herpetological Society (2021). Native Herpetofauna Index. Retrieved from
https://www.reptiles.org.nz/herpetofauna/native/

Morphum Environmental Ltd

65

Ecological Impact Assessment
Prepared for Te Aranga Alliance

2022
Final

Robertson et al. (2016). Conservation status of New Zealand birds, 2016. Retrieved from
https://www.doc.govt.nz/documents/science-and-technical/nztcs19entire.pdf
Singers, N.J.D., Rogers, G.M (2014) A classification of New Zealand’s terrestrial ecosystems. Science for
Conservation 325 New Zealand Department of Conservation
Stark, J.D. & Maxted, J.R. (2007). A user guide for the Macroinvertebrate Community Index. Cawthron Institute
report no. 1166. Retrieved from https://environment.govt.nz/assets/Publications/Files/mci-user-guide-may07.pdfv
Te Awarua-o-Porirua Whaitua Committee, (2019). You’ve spoken, we’ve heard. Poster retrieved from
https://www.gw.govt.nz/assets/Documents/2021/12/TAoPWC-values-poster.pdf
Wildland Consutlants Ltd (2012). Management priorities for the Kenepuru Stream, Porirua. Prepared for Porirua
City Council, report no. 2762

Morphum Environmental Ltd

66

Ecological Impact Assessment
Prepared for Te Aranga Alliance

Appendix 1

2022
Final

Site and EcIA Overview Maps

Site Overview Map
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EcIA Overview Map
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Assessment of Effects Methodology

Assessment of Effects Methodology
Table 14: Assigning value to species, vegetation, and habitats (summarised from EIANZ, 2015)
Value

Species Values

Very High

Nationally
vulnerable

threatened

Vegetation/Habitat Values
–

critical

or

Supporting more than one national priority
type. Nationally threatened species found
or likely to occur there, either permanently
or occasionally.

High

Nationally at risk – declining

Supporting one national priority type or
naturally uncommon ecosystem. At risk,
declining species found or likely to occur
there, either permanently or occasionally.

Moderate - High

Nationally at risk – recovering, relict, or
naturally uncommon

Other at risk species found or likely to occur
there, either permanently or occasionally.

Moderate

Locally uncommon. Rare, not nationally
threatened or at risk

Locally rare or threatened, supporting no
threatened or at risk species

Not threatened nationally, common locally

Nationally and locally common, supporting
no threatened or at risk species

Low

Table 15: Criteria for describing magnitude of effect (summarised from EIANZ, 2015)
Magnitude

Description

Very High

Total loss of or major alteration to key features of the baseline condition causing a
fundamental change or complete loss of the character, composition, or attributes of the
site.

High

Major loss or major alteration to key features of the baseline condition causing a
fundamental change of the character, composition, or attributes of the site.

Moderate

Loss or alteration of one or more key features of the baseline condition causing a partial
change to the character, composition, or attributes of the site.

Low

Minor shift away from baseline conditions. Change may be discernible but underling
character, composition, or attributes of the site will be similar to pre-development.

Negligible

Very slight change from existing baseline condition. Change barely distinguishable.
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Table 16: Criteria for describing level of effects (from EIANZ, 2015)
Ecological Value

Very High

High

Moderate

Low

Very High

Very High

Very High

High

Moderate

High

Very High

Very High

Moderate

Low

Moderate

Very High

High

Low

Very Low

Low

Moderate

Low

Low

Very Low

Negligible

Low

Very Low

Very Low

Very Low

Magnitude

Table 17: Interpretation of effects against standard terms (modified from EIANZ, 2015)
Level of effect

Interpretation

Very High

Unacceptable
adverse effects

Extensive adverse effects that cannot be avoided, remedied, or
mitigated

High

Significant
adverse effects

An effect that is noticeable and will have a serious adverse impact
on the environment but could potentially be mitigated or
remedied

Moderate

More than minor

Adverse effects that are noticeable and may cause an adverse
impact but could be potentially mitigated or remedied

Low

Minor
effects

Adverse effects that are noticeable but that will not cause any
significant adverse impacts

Very Low

Not more than
minor
adverse
effects

Adverse effects that are discernible day to day effects but too
small to adversely affect the environment or other persons

Nil

Nil effects

No effects at all
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Summary of current (-C), predicted 15-year post-impact and recovery (-I) and potential (-P) SEV values for Stage 1
SEV reaches and offset reach (SEVm).

SEV Results
Table 18. Summary of current (-C), predicted 15-year post-impact and recovery (-I) and potential (-P) SEV values for Stage 1 SEV reaches and offset reach (SEVm).
SEV 1 - C
(08/07/21)

SEV 1 - i

SEV 2 - C
(07/07/21)

SEV 2 - i

SEV 3 - C
(23/02/22)

SEV 3 - i

SEV 3 - P

SEV 4 – C
(22/02/22)

SEV 4 - i

SEV 4 - P

SEVm – C
(08/07/21)

SEVm - P

Natural flow regime

0.22

0.22

0.28

0.28

0.98

0.82

0.98

0.26

0.25

0.26

0.19

0.19

Floodplain effectiveness

0.09

0.11

0.18

0.19

0.56

0.42

0.58

0.11

0.10

0.11

0.19

0.27

Connectivity for
species migrations

0.30

1

0.30

1.0

0.30

0.30

0.30

0.30

0.30

0.30

1.00

1.00

0.83

0.83

0.65

0.88

0.99

0.83

0.99

0.91

0.85

0.91

0.77

0.77

0.36

0.54

0.35

0.59

0.71

0.60

0.72

0.40

0.37

0.40

0.54

0.56

Water temperature control

0.40

0.42

0.46

0.48

0.7

0.62

0.82

0.58

0.54

0.58

0.14

0.28

Dissolved oxygen levels

0.68

0.68

0.68

1.0

1

1.00

1.00

1

1.00

1.00

0.68

1.00

Organic matter input

0.25

0.28

0.54

0.56

0.63

0.58

0.63

0.79

0.78

0.79

0.17

0.35

In-stream particle retention

0.70

0.74

0.91

0.91

0.99

0.87

0.99

0.94

0.90

0.94

0.70

0.70

Decontamination
pollutants

0.62

0.66

0.63

0.77

0.79

0.77

0.81

0.56

0.56

0.56

0.54

0.62

0.53

0.55

0.64

0.74

0.82

0.77

0.85

0.77

0.75

0.77

0.45

0.59

Fish spawning habitat

0.54

0.54

0.61

0.61

0.58

0.57

0.58

0.16

0.16

0.16

0.50

0.61

Habitat for aquatic fauna

0.54

0.61

0.66

0.76

0.76

0.73

0.78

0.64

0.62

0.64

0.48

0.57

Mean score

0.54

0.58

0.64

0.68

0.67

0.65

0.68

0.40

0.39

0.40

0.49

0.59

Invertebrate Fauna Intact

0.41

0.41

0.28

0.28

0.25

0.25

-

0.38

0.38

-

-

-

Fish Fauna Intact

0.83

0.83

0.83

0.83

0.83

0.83

-

0.83

0.83

-

-

-

Riparian vegetation intact

0.06

0.07

0.13

0.13

0.65

0.41

0.66

0.36

0.32

0.36

0.05

0.07

Mean score

0.43

0.44

0.41

0.42

0.58

0.50

0.66

0.53

0.51

0.36

0.05

0.07

SEV value

0.46

0.54

0.51

0.62

0.72

0.64

-

0.56

0.54

-

-

-

SEV – ECR value

-

-

-

-

-

0.66

0.76

-

0.53

0.50

0.45

0.53

Ecological functions
Hydraulic

natural

Natural
connectivity
groundwater

to

Mean score
Biogeochemical

of

Mean score
Habitat provision

Biodiversity provision

Green indicates an increase in SEV scores post-impact and recovery, orange indicates a decline.
SEV – i and SEV – P scores are only calculated for SEV 3 and SEV 4, as no offset is required for SEV 1 & 2.
Invertebrate and fish fauna intact scores are excluded for impact, potential, and offset reach (SEVm) calculations due to uncertainty in predicting biotic recovery within 15 years.
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SEV Assumptions

SEV Assumptions
Table 19: SEV scoring assumptions
Ecological
functions

SEV 1-I assumptions

SEV 2-I assumptions

SEV 3-I assumptions

SEV 4-I assumptions

Negligible change due to removal
of sewer main pipeline crossings
and footings, installation of bank
lining.

Negligible change due to removal of
sewer main pipeline crossings and
footings, installation of bank lining.

Reduction due to potential bank
widening for retaining installation,
lining of true left bank in riprap.

Reduction due to potential bank
widening for retaining installation,
lining of true left bank in riprap.

Floodplain
effectiveness

Minor increase due to riparian
enhancement
and
mitigation
plantings,
maturation
of
regenerating forest buffer.

Minor increase due to riparian
enhancement
and
mitigation
plantings,
maturation
of
regenerating forest buffer.

Reduction due to disconnection of
true left bank from stream channel.

Reduction due to disconnection of
true left bank from stream channel.

Connectivity for
natural species
migrations

Improvement in Vbarr due to
removal of partial barrier (sewer
main crossing)

Improvement in Vbarr due to
removal of partial barrier (sewer
main crossing)

No change.

Natural
connectivity
groundwater

Negligible reduction in Vlining due
to sheet or H-pile bank lining for
erosion remediation and protection
is proposed along the true right
bank – approximately 15% of the
total reach bank length. Lining will
be graded and integrated with the
stream in-stream and riparian
habitat enhancement.

Reduction in Vlining due to sheet or
H-pile bank lining for erosion
remediation and protection is
proposed along the true right bank –
approximately 30% of the total reach
bank length. Lining will be graded
and integrated with the stream instream
and
riparian
habitat
enhancement.

Reduction due to sheet, H-pile or
riprap bank lining installation for
edge protection – will result in
disconnection of true left bank from
stream channel. Difficult locations to
grade in and minimise retaining
height due to high, steep stream
banks.

Reduction due to sheet, H-pile or
riprap bank lining installation for
edge protection – will result in
disconnection of true left bank from
stream channel. Difficult location to
grade in and minimise retaining
height due to high, steep stream
banks.

Water
temperature
control

Slight increase to low and very low
shaded reaches due to growth of
enhancement
and
mitigation
plantings.

Increase to low shaded reaches due
to growth of enhancement and
mitigation plantings, maturation of
regenerating forest buffer.

Minor reduction due to potential
change in vegetation stature along
the true left bank.

Dissolved
oxygen levels

No significant change due to width
of channel and retention of grassed
areas.

Improvement due to increased
shading, growth of enhancement
and mitigation plantings, maturation
of regenerating forest buffer.

SEV3 & 4 – P assumptions

SEVm – P assumptions

Hydraulic
Natural
regime

flow

to

No change.
No change.
No change.

No change.

Increase due to proposed riparian
enhancement
and
willow
management.

No change.

No change.

No change.

No change.

Minor reduction due to potential
change in vegetation stature along
the true left bank.

Increased shading as riparian forest
matures along true right bank of SEV
3; no change from SEV-C for SEV 4
due to retention of mature pine
forest.

Increase due to 15-year growth of
proposed riparian enhancement
providing improved shading along
the stream.

No change.

No change.

No change.

Improvement due to enhanced
shading and upstream forest
succession.

Minor increase due to growth of
enhancement
and
mitigation
plantings, removal of willows where
required for works.

Minor increase due to growth of
enhancement
and
mitigation
plantings.
Scoring
considers
condition post-clearance of all
maturing pine trees below York Place
and
Cannons
Creek,
and
replacement
with
indigenous
species.

Reduction due to limited permanent
loss of riparian vegetation within the
20 m riparian buffer.

Reduction due to limited permanent
loss of riparian vegetation within the
20 m riparian buffer.

No significant change.

Increase due to 15-year growth of
proposed riparian enhancement
providing improved organic matter
input along the stream.

No change.

No change.

No significant change.

No change.

No change.

No change.

Mean score
Biogeochemical

Organic
input

matter

In-stream
particle retention
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Ecological
functions

SEV 1-I assumptions

SEV 2-I assumptions

SEV 3-I assumptions

Decontamination
of pollutants

Minor increase due to growth of
enhancement
and
mitigation
plantings
improving
riparian
filtration function.

Minor increase due to growth of
enhancement
and
mitigation
plantings,
maturation
of
regenerating forest buffer improving
riparian filtration function.

SEV 4-I assumptions

SEV3 & 4 – P assumptions

SEVm – P assumptions

Minor decrease due to limited
permanent
loss
of
riparian
vegetation within the 20 m riparian
buffer.

No change.

Increased as riparian forest matures
along true right bank of SEV 3; no
change from SEV-C for SEV 4 due to
retention of mature pine forest.

Increase due to 15-year growth of
proposed riparian enhancement
providing improved runoff filtration
along the stream.

There will be increased roughness –
riprap, however, this leads to a falsepositive increase in functional health
due to increasing Vgobspwn,
masking the greater adverse effect of
bank retaining and hydraulic
disconnectivity. Vsurf is retained at
baseline condition for all impact and
predicted SEV scores.

There will be increased roughness –
riprap, however, this leads to a falsepositive increase in functional health
due to increasing Vgobspwn,
masking the greater adverse effect of
bank retaining and hydraulic
disconnectivity. Vsurf is retained at
baseline condition for all impact and
predicted SEV scores.

Improvement
in
Galaxiidae
spawning habitat due to targeted
habitat creation / enhancement.

Mean score
Habitat
provision

Fish
spawning
habitat

Negligible change.

Negligible change.

There will be increased roughness –
riprap, however, this leads to a falsepositive increase in functional health
due to increasing Vgobspwn,
masking the greater adverse effect of
bank retaining and hydraulic
disconnectivity. Vsurf is retained at
baseline condition for all impact and
predicted SEV scores.

Habitat
for
aquatic fauna

Minor increase due to increased
woody debris and leaf litter inputs
as enhancement and mitigation
plantings, and riparian forest
matures. Improvement due to
woody debris installation during
streamworks.

Minor increase due to increased
woody debris and leaf litter inputs as
enhancement
and
mitigation
plantings, and riparian forest
matures. Improvement due to woody
debris
installation
during
streamworks.

Decrease
due
to
vegetation
disturbance, installation of retaining
wall.

Decrease
due
to
vegetation
disturbance, installation of retaining
wall.

Increased as riparian forest matures
along true right bank of SEV 3; no
change from SEV-C for SEV 4 due to
retention of mature pine forest.

Increased due to stream bank and
riparian planting improving instream
habitat and resource provision.

Invertebrate
Fauna Intact

No change.

No change.

-

-

-

-

Fish Fauna Intact

No change.

No change.

-

-

-

-

Riparian
vegetation intact

Assume 10% increase in riparian
vegetation cover due to restoration
and enhancement plantings in
currently grassed areas of lower
reaches.
Growth
of
existing
restoration
plantings
and
regenerating bush.

Improvement due to maturation of
currently regenerating broadleaf
forest, growth of enhancement and
mitigation plantings, and the
replacement of maturing pine trees
with indigenous vegetation.

Decrease due to minor loss of
vegetation within the riparian buffer,
and due to the disconnection of the
stream channel from the riparian
zone along the proposed lined
extent of the true left bank.

Decrease due the disconnection of
the stream channel from the riparian
zone along the proposed lined
extent of the true left bank.

Increased as riparian forest matures
along true right bank of SEV 3; no
change from SEV-C for SEV 4 due to
retention of mature pine forest.

Increased score due to growth of
riparian planting improving riparian
condition.

Mean score
Biodiversity
provision
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Offset Calculations

ECR offset calculations
Table 20: SEV offset calculations
SEVi-C

SEVi-I

SEVi-P

SEVm-C

SEV 3

0.74

0.66

0.76

1.8

SEV 4

0.55

0.53

0.55

0.4

SEVm

0.45

SEV 3 OFFSET

SEV 4 OFFSET

Total

Impact
length (m)

285

41

326

Average
width (m)

2.5

2

Impact area
(m2)

712.5

82

795

Offset area
(m2)

1283

82

1365

Offset stream area % of
available stream area
Available
offset
length (m)

1450

Average
width (m)

3.5

Available
offset
stream area
(m2)

5075

Morphum Environmental Ltd

27 %

Offset length
(m)

390 m

required

Riparian
buffer –
40 m x
390 m

Available
planting
area

Offset %
of
available
planting
area

15,600
m2

22,122 m2

70%

SEVm-P

ECR

0.53
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BCM model calculations
Table 21. BCM model calculations

Model Inputs
Input descriptors
Project/reference name

Input data

Assumptions / Justification

Bothamley Park Stage 1

Biodiversity type

Regenerating forest matrix

Technical expert(s) input

C. Price, M. Lowe, S. Farrant

Benchmark

5

How many habitat types OR sites are impacted

1

Number of proposed compensation actions

1

Set reference score.

Net gain target

Habitat/Site Impact(s)

Complete removal of mixed regenerating forest - pipeline
works

Impact risk contingency:

2

Impact uncertainty contingency:

2

Areal extent of impact (ha):

0.12

Value score prior to impact:

2

Value score after impact:

Compensation Action(s)
Discount rate:

0.001
Offset restoration planting
3.0%

Finite end point (years):

15

Compensation confidence contingency:

2

Areal extent (ha) of compensation type:

0.3

Value score prior to compensation:

1

Value score after compensation:

3

In accordance with BCM methodology – aligns with Ecological Valuation (Moderate).
Permanent clearance of forest.
Recommended rate per. methodology.
Alignment with SEV offset – reasonable window for prediction of recovery progress and management outcomes.

Due to presence of limited vegetation (rank & short grass, sparse exotic trees) in offset area)
Conservative score given relatively short time frame for succession, restoration risk & uncertainty.

Model outputs
Total impact score

Impact score

-0.05541
Total compensation score

Compensation score
Net gain outcome

Morphum Environmental Ltd

Complete removal of mixed regenerating forest - pipeline works

0.06354

-0.05541
Offset restoration planting
0.06354

14.7%

75

