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1

INTRODUCTION

1.1

Papakura to Bombay Project Background

This Report supports the application lodged by Waka Kotahi New Zealand Transport Agency (Waka Kotahi) under
the Covid 19 Recovery (Fast Track Consenting) Act 2020 (FTA) for Stage 1B1 of the Papakura to Drury South
Project, a listed project under the FTA. For clarity and by way of summary we note that:
◼

The Papakura to Drury South Project was originally part of a larger project, called the Papakura to Bombay
Project.

◼

Through the FTA, part of the Papakura to Bombay Project, being the Papakura to Drury South section, was
included as a listed project under that Act.

◼

Waka Kotahi has broken the listed Papakura to Drury South project into further stages, with this application
relating to Stage 1B1 only. Stage 1B1 is referred to as the Project throughout this document.

Further discussion of the different stages of the Papakura to Drury South Project is contained in the, Assessment of
Effects on the Environment (AEE), Design and Construction Report (Appendix C to the AEE) and legal submissions
supporting this application.

1.2

Stage 1B1 Papakura to Drury Interchange

As referred to in the AEE the geographic location of the Project is between the Papakura Interchange to south of the
Drury Interchange (Quarry Road), shown in Figure 1-1. The works will include infrastructure upgrades at the
Papakura Interchange, the Drury Interchange, and replacements of the SH1 Bremner Road Overbridge and Jesmond
Bridge (over Ngakoroa Stream). Additionally, it is also proposed to establish a shared use path (SUP) from the
Papakura Interchange to north of the Otūwairoa Bridges, and from Bremner Road to south of the Drury Interchange.
A full description of the Project works is contained in the AEE and Design and Construction Report (Appendix C to
the AEE), supporting the application for resource consents and Notices of Requirement (NOR).
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Figure 1-1 Approximate extents of P2DS. Focus of this Report is Stage 1B1. Source: Aurecon NZ Ltd

1.3

Purpose of this Report

This report on ecology forms part of a suite of technical reports prepared for the Project. Its purpose is to inform the
AEE for:
◼

Resource consents for regional plan matters in the Auckland Unitary Plan (Operative in Part) 2016 (AUP).

◼

Land use matters under the National Environmental Standard for Freshwater 2020 (NES Freshwater).

Ecology is not a matter for consideration in a NOR and so does not need to be addressed in the context of any NOR
required for the Project. This assessment is therefore restricted to an assessment of the regional plan matters relating
to ecology.
This report assesses the ecological effects resulting from the construction and operation of permanent infrastructure
in streams, the Coastal Marine Area (CMA) and any Significant Ecological Areas (SEA) located in the Project area
and recommends effects management measures to address potential adverse effects.
The purpose of this report is to:
◼

Identify the value of the terrestrial, freshwater and marine existing environment within the Project area.

◼

Assess the effects of construction and operation of Project works on those values.

◼

Recommend mitigation and management measures to address potential adverse effects.
WAKA KOTAHI NZ TRANSPORT AGENCY
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In assessing the effects on ecology, the main elements associated with the proposed works that are assessed in this
report are:
◼

During the construction phase, the effects of:
− Land and water disturbing activities on the terrestrial, freshwater and marine environments.

◼

During the operation phase, the effects of:
− The presence of permanent specified infrastructure in the terrestrial, freshwater and marine environments.
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2

EXISTING ENVIRONMENT

The following is a summary of the existing ecological environment, with a review of the existing values, magnitude
and levels of effects and recommendations for mitigation of effects contained in Appendix A.

2.1

Terrestrial Ecology

The Project environment is highly modified, consisting of the motorway (road corridor) itself, with managed grasses,
amenity and hedgerow trees, and some unmanaged exotic and native vegetation. The surrounding landscape
(beyond the Project) is also highly modified, with residential areas at the northern and eastern extents, developing
urban areas (currently ‘greenfield’ land) to the west and light industry to the south east. There is one terrestrial
Significant Ecological Area (SEA) within the Project area (SEA_T_530b) associated with the Ngakoroa Stream.
Beyond SEAs, terrestrial vegetation within the Auckland Region may be protected under the AUP, such as notable
trees, or where it occurs within a riparian margin or coastal areas
2.1.1

Vegetation and Flora

The areas of terrestrial vegetation are predominantly associated with exotic and native amenity and hedgerow trees
and plantings, which are generally maintained with periodic trimming and mowing beneath. Overall, these plantings
provide only a minor contribution to the ecological value of the greater area because they are very narrow strips (all
edge) of vegetation between highly modified land uses. There was no evidence of natural regeneration of native
species along the SH1 corridor of what are largely young planted assemblages with little resemblance to natural
compositions with very poor habitat complexity. The pattern of vegetation consists of a row of trees and shrubs,
around 2 m to 4 m wide. Such thin (and young) plantings experience edge effects on both sides and tend to perform
poorly as habitats for native flora and fauna. This edge effect would reach throughout the planted area (particularly
being at close proximity to a heavy-traffic motorway).
2.1.2

Reptiles

Potential habitat within the Project area generally consists of highly modified understory leaf litter or weedy vegetation
mats beneath planted bunds or berms alongside the existing motorway corridor. These narrow strips are of low to
marginal / negligible habitat value, particularly where such areas are fragmented by bare / unvegetated ground on
bunds, or mowed lawns. While some of these areas have some low potential to support native lizards in probably
very low abundance, their presence, if any at all, would likely support copper skinks and would not be either regionally
or locally significant. However copper skinks, as with all native lizards, are protected under the Wildlife Act 1953 and
therefore a Wildlife Authority may be required to disturb or destroy any individuals that may be present.
2.1.3

Birds

The species of birds recorded during the September to December 2019 surveys were mostly exotic species in terms
of both diversity (11 native, 13 exotic) and abundance.
Three endemic species were recorded - grey warbler, paradise shelduck and tui, all of which are considered abundant
nationally. Other native species recorded were fantail, kingfisher, pūkeko, silvereye, spur-winged plover, swamp
harrier, welcome swallow, and white-faced heron. All of these species are also abundant on a national basis. No
species were recorded that are considered 'at risk' or 'threatened' nationally and none are likely, even on an
intermittent basis. Overall, the habitat quality for the common native birds recorded was very low.
2.1.4

Bats

Vegetation within the Project area is generally young and planted, and where older trees are planted in hedge rows,
have a high level of exposure to wind as well as light and noise pollution. Such trees have marginal value as roost
habitat, particularly as maternal or colony roosts.
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The long-tailed bat survey did not record any bat passes. Given that bats were not recorded from summer surveys
and that the Project area supports trees of marginal roost quality only, and is at the periphery of Auckland’s busy
urban / industrial environment, long-tailed bats are not considered to be present, even on an intermittent basis.
2.1.5

Conclusion

As per EcIA guidelines 2018 protocols (refer Table 3 of Appendix A), the overall terrestrial ecological value of the
predominantly planted vegetation and habitats along the Project area of the Papakura-Drury motorway is Negligible.

2.2

Freshwater Ecology

In the Project area three culvert or pipe extensions are proposed, and will be brought on-line from the previously
consented Stage 1A (Culverts 14D, 14E and 14F), and one additional area of potential freshwater aquatic habitat, in
Karaka Reserve, could be directly affected by the Project. Three culvert outlets will be upgraded and provided with
erosion control (Culverts G, H, I).
Culverts 14D, 14E and 14F will be upgraded as part of Stage 1A and as such the upgraded culverts form the baseline
scenario for determination of ecological effects for Stage 1B1. At all three culverts the Project culvert extensions will
extend over the consented erosion control areas by up to 15m. The initial aquatic ecological value of the stream
habitats was assessed as Low or Very Low, but the Project culvert extensions at all three culverts will extend over
the consented rip-rap, the aquatic ecological value of each of these sites was assessed as Negligible.
The upgrading of the outlets and provision of a small length (1.5-1.8m) of rip-rap at Culverts G, H and I will provide
positive benefits on the downstream aquatic habitats, reducing the current erosion and scour at the outlets. The
aquatic ecological value of each of these sites was assessed as Low.
Recent works in the Karaka Reserve for an access track have blocked the flow path resulting in a long pond covering
approximately 750m2. The vegetation in the ponded area comprised a mix of pasture grasses, pasture weeds, and
willow weed, with the remaining vegetation outside of the pond, comprised of adventive weed species. Additional
works in 2020 by Watercare have further modified the area. The aquatic ecological value of the pond was assessed
as Low.

2.3

Estuarine Ecology

One area of estuarine habitat is present within the Project area, in the vicinity of the Jesmond bridge (over Ngakoroa
Stream). The re-construction of Bremner Road involves the demolition and replacement of Jesmond bridge , which
will result in works in the upper margin of the CMA and the southern most edge of SEA-M1-29b, and the northern
most edge of the SEA_T_530b. The habitat under and either side of the Jesmond bridge is tidal (refer to Coastal
Physical Processes Assessment Report).
The ecological values of the SEA-M1-29b are described In the AUP as: a variety of marshes, grading from mangroves
through to extensive areas of jointed rush-dominated saltmarsh, to freshwater vegetation in response to salinity
changes. This same area is a migration pathway between marine and freshwater habitats for a number of different
species of native freshwater fishes. The southern boundary of SEA-M1-29b is Jesmond Bridge and the SEA then
extends northward towards the open harbour extending over 15ha of habitat.
The coastal terrestrial vegetation to the south comprised short grass or pasture weeds and to the north comprised
either urban amenity plantings on the east bank or grass with erosion control matting on the west bank. The ecological
value of the coastal vegetation was assessed as Negligible.
The intertidal vegetation was patchy and interspersed with extensive areas of bare ground, and the vegetation
comprised patches herbaceous salt marsh, or mangrove and jointed club rush.
The intertidal habitats adjacent to the Jesmond bridge have been recently modified with the addition of a new
reclamation and a pipe bridge attached to the southern side of the existing bridge, and are largely comprised of rock
rip-rap from high tide level to low tide. Outside the rip-rap areas the intertidal habitat was very soft. With the exception
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of the tunnelling mud crab no other large intertidal macrofauna were found and there was no population of edible
shellfish (for example oysters) in the intertidal, shallow subtidal or attached on the bridge abutments.
The ecological value of the Ngakoroa Stream CMA and estuarine area immediately adjacent to the Jesmond bridge
(over Ngakoroa Stream) crossing was assessed as Moderate. Although the habitats have been modified and
recently disturbed, they contain well-established salt marsh habitat dominated by bachelor’s buttons and sea rushes,
and the area is important as the pathway for diadromous native fish transitioning between freshwater and marine
phases of their lifecycles.
The ecological report for the NOR for Drury Arterial Network, assessed the bird populations at Jesmond Bridge.
Although the extensive field investigations only recorded very common native bird and exotic bird species and there
are no other records (NZbird website) of ‘At-risk’ birds at the site, the report assessed the value for bird habitat as
High, based on the potential that some ‘At-risk' species could use the Project area of the wider Ngakoroa Stream.
As these habitats either side of the Jesmond Bridge, are a very small component of the much wider habitat, have
been recently modified for construction of the pipe bridge, and the current bridge and green space around the bridge
is a high use area for traffic and recreation when compared to the wide Ngakoroa habitats, this conclusion is not
supported in this assessment. The probability that ‘At-risk’ birds will be adversely impacted by the works at Jesmond
Bridge is unsupported and improbable, and the value of the habitats in the proposed works area for ‘At risk’ birds is
assessed as Low.
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3

ASSESSMENT OF EFFECTS

The following sections discuss the positive effects and the potential adverse impacts of the Project works on ecology.

3.1

Summary

The existing ecological values in the Project area are of negligible to low value across terrestrial and freshwater
ecosystems, and moderate in the estuarine ecosystem. Terrestrial ecology values are negligible, being almost
entirely mowed grass strips, planted areas of narrow hedgerows or small clusters of exotic trees. Freshwater values
range from negligible to low. Estuarine ecological values are moderate, mainly for connectivity.
The level of effects are assessed in this section against Ecological Impact Assessment guidelines.These effects are
then summarised in the context of the RMA (less than minor, minor).

3.2

Assessment Standards

The assessment methods generally follow the Ecological Impact Assessment Guidelines (EcIAG), published by
Environment Institute of Australia and New Zealand Inc. (EIANZ) (Roper-Lyndsay et al. 2018). The EcIAG provides
a standardised matrix framework that allows ecological effects assessments to be clear and transparent. The EcIAG
framework is generally used in impact assessments in New Zealand as good practice.
The EcIAG provides a four-step process for undertaking ecological assessments as follows:
◼

Step 1: Assess the value of the area, taking into consideration species (Table 3-1) and other attributes of
importance for flora, fauna or habitats (Table 3-2) to assign an overall value (Table 3-3).

◼

Step 2: Determine the magnitude of effect, as per Table 3-4.

◼

Step 3: Evaluate the severity of ecological effect using a matrix of the above criteria (Table 3-5).

◼

Step 4: Impact Management, using the effects hierarchy of avoid, remedy, mitigate, offset, compensate.

Fauna considered in this report include all those that are protected by the Wildlife Act 1953 including, lizards, birds
and long-tailed bat and native fish, which are not legally protected. Particular consideration was given where species
with a conservation status of nationally ‘At Risk’ or higher have the potential to be present.
Table 3-1 Factors to be considered in assigning value to species (Roper-Lyndsay et al. 2018)
Determining factors
Nationally threatened species, found in the ZOI either
permanently or seasonally

Very High

Species listed as ‘At Risk’ – declining, found in the ZOI,
either permanently or seasonally

High

Species listed as any other category of ‘At Risk’ found in
the ZOI either permanently or seasonally

Moderate

Locally (ED) uncommon or distinctive species

Moderate

Nationally and locally common indigenous species

Low

Exotic species, including pests, species having
recreational value

Negligible
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Table 3-2 Attributes to be considered when assigning ecological value or importance to a site or area of vegetation /
habitat / community (as per Table 4 of Roper-Lyndsay et al. 2018).
Matters

Attributes to be considered

Representativeness

Criteria for representative vegetation and aquatic habitats:
◼

Typical structure and composition;

◼

Indigenous species dominate;

◼

Expected species and tiers are present; and

◼

Thresholds may need to be lowered where all examples of a type are strongly modified.

Criteria for representative vegetation and aquatic habitats:

Rarity/distinctiveness

◼

Species assemblages that are typical of the habitat; and

◼

Indigenous species that occur in most of the guilds expected for the habitat type.

Criteria for rare/distinctive vegetation and habitats:
◼

Naturally uncommon or induced scarcity;

◼

Amount of habitat or vegetation remaining;

◼

Distinctive ecological features; and

◼

National Priority for Protection.

Criteria for rare/distinctive species of species assemblages:

Diversity and Pattern

Ecological context

◼

Habitat supporting nationally threatened or At Risk species, or locally uncommon species;

◼

Regional or national distribution limits of species or communities;

◼

Unusual species or assemblages; and

◼

Endemism.

◼

Level of natural diversity, abundance and distribution;

◼

Biodiversity reflecting underlying diversity;

◼

Biogeographical considerations- pattern, complexity; and

◼

Temporal considerations, considerations of lifecycles, daily or seasonal cycles of habitat
availability and utilisation.

◼

Site history and local environment conditions which have influenced the development of
habitats and communities;

◼

The essential characteristics that determine an ecosystems integrity, form, functioning
and resilience (from 'intrinsic value' as defined in RMA);

◼

Size, shape and buffering;

◼

Condition and sensitivity to change;

◼

Contribution of the site to ecological networks, linkages, pathways and the protection and
exchange of genetic material; and

◼

Species role in ecosystem functioning - high level, key species identification, habitat as
proxy.
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Table 3-3 Assigning value to areas (Roper-Lyndsay et al. 2018)
Value

Description

Very High

Area rates High for three or all of the four assessment matters listed in Table 3-2.
Likely to be nationally important and recognised as such.

High

Area rates High for two of the assessment matters listed Table 3-2, Moderate and Low for the remainder,
or Area rates High for one of the assessment maters, Moderate for the remainder.
Likely to be regionally important and recognised as such.

Moderate

Area rates High for one matter listed in Table 3-2, Moderate and Low for the remainder, or area rates
Moderate for two or more assessment matters Low or Very Low for the remainder.
Likely to be important at the level of the Ecological District.

Low

Area rates Low or Very Low for majority of assessment matters and Moderate for one.
Limited ecological value other than as local habitat for tolerant native species.

Negligible

Area rates Very Low for three matters and Moderate, Low or Very Low for remainder.

Table 3-4 Criteria matrix for describing magnitude of effects (Roper-Lyndsay et al. 2018)
Magnitude

Description

Very High

Total loss of, or very major alteration, to key elements/ features of the baseline conditions such that the
post development character/ composition/ attributes will be fundamentally changed and may be lost
from the site altogether; AND/OR
Loss of a very high proportion of the known population or range of the element / feature.

High

Major loss or major alteration to key elements/ features of the existing baseline conditions such that the
post-development character, composition and/or attributes will be fundamentally changed; AND/OR
Loss of a high proportion of the known population or range of the element / feature.

Moderate

Loss or alteration to one or more key elements/features of the existing baseline conditions, such that
post-development character, composition and/or attributes will be partially changed; AND/OR
Loss of a moderate proportion of the known population or range of the element / feature.

Low

Minor shift away from baseline conditions. Change arising from the loss/alteration will be discernible,
but underlying character, composition and/or attributes of the existing baseline condition will be similar
to pre-development circumstances/patterns; AND/OR
Having a minor effect on the known population or range of the element / feature.

Negligible

Very slight change from existing baseline condition. Change barely distinguishable, approximating to
the 'no change' situation; AND/OR
Having a negligible effect on the known population or range of the element / feature.
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Table 3-5 Criteria matrix for describing level of effects (Roper-Lyndsay et al. 2018)
Ecological
Value →

Very High

High

Moderate

Low

Negligible

Very High

Very High

Very High

High

Moderate

Low

High

Very High

Very High

Moderate

Low

Very Low

Moderate

High

High

Moderate

Low

Very Low

Low

Moderate

Low

Low

Very Low

Very Low

Negligible

Low

Very Low

Very Low

Very Low

Very Low

Magnitude ↓

3.3

Terrestrial Ecology

The magnitude of the effect of removing negligible value planted, amenity and narrow hedgerow vegetation within
the Project area, which is a permitted activity (AUP), would be of Low magnitude, as per Table 3-4 (EcIA guidelines,
Roper-Lyndsay et al. 2018). That is, there would be a minor shift away from baseline conditions, given that there are
larger areas of similar and higher value vegetation in the surrounding landscape.
In considering the low magnitude of effect, it is considered that replacement of this vegetation would reduce the effect
to temporary, whereby most of the native plantings are of short stature (approximately 3- 6 m) and probably less than
15 years old. Replacement planting with suitable native species would provide opportunities to replace exotic species
with natives, increase natural diversity and reduce the potential effect to a temporary effect with medium term duration
(as per Table 9 of Roper-Lyndsay et al. 2018).
In accordance with Table 5 (EcIA guidelines), the overall level of effect of construction of the Project on terrestrial
ecological values is Very Low.
Low and Very Low effects are not normally considered to be of concern under the RMA, although normal design,
construction and operational care should be exercised to minimise adverse effects (Roper-Lyndsay et al. 2018).
Therefore, the very low level effect of construction of the Project is considered to be less than minor under the RMA.
With the exception of riparian yards and the Ngakoroa Stream SEA (where the majority of the vegetation has already
been removed), the areas of planted native and exotic vegetation that would be removed for construction of the
Project have no statutory protections under the AUP. Therefore, replacement or remediation planting with suitable
native species, while not required, would reduce the very low level effects to temporary, and provide the positive
effect of an increase in indigenous biodiversity values.
Any adverse effects of vegetation removal in the riparian yard and adjacent to Ngakoroa Stream will be short term
and will be mitigated through native riparian planting implemented though the landscape planting plan.

3.4

Freshwater Ecology

Culverts 14D, 14E and 14F (Freshwater Sites 1 – 3 detailed in Appendix A) will be upgraded as part of Stage 1A
(refer Stormwater Assessment Report) and as such the upgraded culverts form the baseline scenario for
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determination of freshwater ecological effects at these sites. At all three culverts, the Project culvert extensions will
extend over the consented erosion control areas by up to 15m, and therefore the assessment of the aquatic ecological
value of each site reflects this modified environment.
A summary of the freshwater ecological effects for Stage 1A is present in (Table 3-6), with further detail of the
attributes and criteria provided in Appendix A.
Table 3-6 Summary of Freshwater Ecological Effects
Site

Aquatic
Ecological
Value

Comment
(existing/consented works)

Magnitude of
Effect

Comment
(proposed
works)

Level of
Ecological
Effect (EIANZ,
2018)

Site 1 –
West

Negligible

Culvert extension and rip-rap
provided for under Stage 1A.

Negligible

Culvert
extension
(14.5m) over riprap provided for
under Stage 1A.
SUP bridge over
stream (over riprap). Total riprap apron 18.0m
long.

Very Low

Negligible

Culvert extension and rip-rap
provided for under Stage 1A.

Negligible

Culvert
extension
(15.0m) over riprap provided for
under Stage 1A.
SUP bridge over
stream (over riprap). Total riprap apron 15.6m
long.

Very Low

Negligible

Culvert extension and rip-rap
provided for under Stage 1A.

Negligible

Culvert
extension
(15.0m) over riprap provided for
under Stage 1A.
SUP bridge over
stream (over riprap). Total riprap apron 19.2m
long.

Very Low

Negligible

Modified stormwater drainage
system with a lined channel,
concrete pads, scruffy domed
manholes. Occasional
patches of hyrophytic
vegetation near concrete
pads.

Negligible

Diversion and
reinstatement of
swales

Very Low

Culvert
14D

Site 2 –
West
Culvert
14E

Site 3 –
West
Culvert
14F

Site 5 –
East
Inlets for
Culverts
G, H, I
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Site 5a –
West

Low

Heavily impacted open
pastoral site on 144 Park
Estate Road. Fish possible.

Negligible

SUP in pasture.
No length or
diameter
extensions,
remaining in
service, outfalls
to be repaired,
rip-rap apron
1.5m long.
Negligible
impact on
aquatic habitats.

Very Low

Low

Heavily impacted open
pastoral site on 144 Park
Estate Road.

Negligible

SUP in pasture.
No length or
diameter
extensions,
remaining in
service, outfalls
to be repaired,
rip-rap apron
1.5m long.
Negligible
impact on
aquatic habitats.

Very Low

Low

Heavily impacted open
pastoral site on 144 Park
Estate Road. Fish possible.

Negligible

SUP in pasture.
No length or
diameter
extensions,
remaining in
service, outfalls
to be repaired,
rip-rap apron
1.8m long.
Negligible
impact on
aquatic habitats

Very Low

Low

Induced pond, aquatic habitat
potentially reducing to a
wetland once recent barrier in
flow path removed and
Watercare complete current
works.

Moderate

Loss of a
moderate
proportion of the
potential aquatic
habitat.

Low

Culvert G

Site 5b –
West
Culvert H

Site 5c –
West
Culvert I

Site 11

Earthworks for the SUP and widening of the motorway and modification to the interchanges for Stage 1B1 will occur
both within the existing designation and the NOR areas. Freshwater aquatic habitats that will be lost as a result of
the works are: areas of consented (Stage 1A) rip-rap (Sites 1 – 3, Culverts 14D – 14F); and potentially the edge of
the pond area/ wetland area in Karaka Reserve (Site 11). Freshwater aquatic habitats that will be modified as a
result of the works are: additional areas of erosion control for culverts 14D – 14F; drainage swales at Site 5 east,
adjacent to the BP centre; and the edge of wetland habitats at Site 5a-c west when the culvert outlets are upgraded.
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There is the possibility that shortfin eel may move into the area of rip-rap where the culvert extensions are proposed
and/or be present in areas where new erosion control (rip-rap) is to be placed. Native fish management with native
fish recovery and relocation would mitigate potential adverse effects on native fish to negligible.
As all of the sites have low or negligible aquatic ecological values, the level of aquatic ecological effect is assessed
as low or very low at all the sites (refer Table 33, ). Therefore, the low and very low level effect of construction of
Stage 1B1 on the freshwater aquatic habitats is considered to be less than minor under the RMA.
The potential for increased erosion and sedimentation caused by work immediately adjacent to the streams can be
avoided and/or minimised by utilising strict sediment control procedures, and will be addressed in the Erosion and
Sediment Control Plan, working to best practice guidance as required by Auckland Council.
The modification of existing stormwater drains adjacent to the motorway are unlikely to result in any residual loss of
aquatic habitat value and the increase in treatment of the roadway stormwater will provide a positive benefit on the
quality of the water entering the area.
The remedial works on the existing outfall headwalls at Culverts G, H and I and the addition of rip-rap will provide
positive ecological benefits by reducing the risk of erosion and scour in the vicinity of the current outlets.
The Project is included under specified infrastructure in the National Environmental Standards for Freshwater (NES
Freshwater), and as such activities in and around aquatic ecosystems are permitted, restricted discretionary and
discretionary, (Articles 45 – 47), including reclamation of the bed of a river (Article 57).
The policies of the National Policy Statement for Freshwater Management 2020 (NPSFM) for ecology relate to
preventing the loss of wetlands, rivers (unless there is a functional need) and protecting outstanding water bodies
and habitats of indigenous freshwater species (Policies 6 to 9). As a major roading project, the Project has a
functional need as specified infrastructure for the country. The Project has been designed to minimise the impacts
on freshwater habitats, and the works will be carried out within a narrow band adjacent to the existing motorway.
There are no outstanding water bodies and aquatic habitats of indigenous freshwater species present within the
Project area.

3.5

Estuarine Ecology

The Project works are proposed directly in the estuarine ecosystem (southern most edge of SEA-M1-29b, and the
northern most edge of the SEA_T_530b) and the CMA of Ngakoroa Stream at Jesmond bridge (over Ngakoroa
Stream).
Construction effects associated with the Project that have potential to have effects on the CMA and estuarine habitats
are:
◼

Loss of salt-marsh habitat.

◼

Avoidance behaviour by migrating whitebait species during the late winter to spring period.

◼

Release of contaminants, such as dry concrete, hydrocarbons or bridge deconstruction debris into the estuarine
area.

◼

Release of sediment due to construction in/around the embankments and for the piles.

◼

Sub-surface noise generation.

The scale of the loss of habitat through construction is predicted to be very low, but will depend in part upon the
construction methodology and management of the site. A small area of intertidal flora in the local area will be
removed or damaged. Adverse effects of the construction and loss of habitat will be mitigated through the application
of construction methodology standards used on other major roading projects, limiting the construction footprint and
ensuring that all activity in the intertidal areas are limited to the footprint.
The use of construction materials that have the potential for adverse effects in the intertidal area will need to be
carefully managed. For example, dry cement powder and concrete dust is toxic to aquatic life.
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The generation of sediment during construction of the piles in the subtidal area of Ngakoroa Stream, will depend
upon the construction methodology. The potential for generation of sediment during construction is high, as the flow
through the subtidal channel is high and the areas within, above and below the construction site is comprised of soft,
easily mobilised sediments (Coastal Processes Assessment, Appendix Q to the AEE).
Underwater noise can have an adverse effect on a range of marine animals that rely on sound to communicate,
navigate, hunt and mate. Impact and vibratory piling, which potentially will be used in the Ngakoroa Stream channel,
can generate significant underwater noise. The effects of the underwater noise can be mitigated by timing of works
and/or the use of trained marine mammal observers during piling. Carrying out the piling at low tide will reduce both
the travel of the noise and the potential for marine mammals to be utilising the area in the vicinity of the works.
Alternatively, the potential for effects can be mitigated by the use of trained marine mammal observers prior to and

during piling, and management of the works so no piling occurs when marine mammals are spotted until their
departure from the works area.
Recent riparian remedial works on the north west embankment have used erosion control blankets (probably coconut
fibre blanket) with a fine plastic mesh inner. This mesh is exposed and pieces have torn free. Any works in this area
will need to ensure that none of the mesh enters or has the potential to enter the stream and estuary. The plastic
mesh will act as an uncontrolled fishing net. Stabilisation or preferably removal and replacement with blankets with
a biodegradable mesh (for example Biomac CJ450 as used on the Puhoi to Warkworth motorway project) is
recommended. In addition, any stablisation works using erosion control blankets elsewhere on the Project needs to
ensure the blankets are fully biodegradable when used in the vicinity of any waterways.
To mitigate the potential construction effects within the marine area, the following actions are recommended:
◼

Minimise the construction footprint adjacent to the CMA to a narrow corridor, to reduce the potential for habitat
damage.

◼

Minimise access in the CMA or estuary during construction.

◼

Debris from the deconstruction of the current bridge should be managed is such a way to ensure no debris
enters the stream / estuarine habitat, or is removed immediately.

◼

Erosion and sediment management to minimise inputs to the stream.

◼

Impact or vibratory piling to be a.) carried out between half tide falling and half tide rising (3 hours either side of
low tide, totalling just over 6 hours), or alternatively b.) with the use of trained marine mammal observers
working to a Marine Mammal Plan

◼

Careful management of construction materials and machinery adjacent to the CMA and estuary, with additional
specific attention and protocols to ensure the handling of cement and concrete dust does not cause toxic effects
in the marine area, and no mesh from the previous bank restoration enters the stream and estuary.

◼

When remediating the site, using substrate in the intertidal suitable for natural re-establishment of the saltmarsh vegetation.

As the estuarine habitat has moderate aquatic ecological values (for connectivity), and the magnitude of effect is
negligible, the level of aquatic ecological effect is assessed as Low (refer Table 3-6). Therefore, the low level effect
of construction of the Project on the estuarine habitats is considered to be less than minor under the RMA.
There will be no additional operational adverse effects of the bridge on the ecology of the estuary. The current bridge
will be replaced by another bridge. Operationally, the treatment of the currently untreated stormwater will have a
positive effect on the quality of the stormwater entering the estuary, and the replanting of the vegetation with native
plants (plus removal of the plastic mesh near the water) will have long term positive ecological effects on the
indigenous biodiversity. The proximity of the stormwater outlets to the saltmarsh will not adversely affect the growth
of the saltmarsh. These salt marsh habitats are within the tidal stream, which at times is entirely freshwater (low tide,
high rainfall events) and at times probably entirely salt water (high spring tides or king tides and low rainfall). Although
the discharge from the stormwater outfalls will be freshwater, at high tide (the zone where the salt marsh is present)
the dominant influence is the salt water.
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A new stormwater outfall is proposed in close vicinity to the CMA / in the CMA north of Jesmond bridge (over
Ngakoroa Stream). All other stormwater outfalls will be located outside of the CMA and have erosion protection
proposed to mitigate the effects of the flows. Stormwater will be treated in ponds, wetland, swales and/or devices
prior to discharge, which will result in an improvement of stormwater quality and attenuation of flows over the current
stormwater discharges.
The NZCPS covers the coastal environment and not only includes the CMA but also tidal estuaries, such as the
Ngakoroa Stream, coastal vegetation and landscape. Specific policies related to the ecological values of Stage 1B1
are Policy 6 which recognises the need for provision of infrastructure, Policy 10, which has regard to reclamation and
de-reclamation, and Policy 11 (Indigenous biodiversity) which recognises the need to protect indigenous biological
diversity in the coastal environment and avoid remedy or mitigate adverse effects of activities.
Potential adverse effects in the coastal environment relate to the demolition and construction of Jesmond Bridge, the
ecological effects of which were assessed as less than minor and having potential for ecological enhancement, with
the restoration of the indigenous riparian and coastal vegetation. No indigenous taxa, listed as threatened or at risk
in the New Zealand Threat Classification Lists were recorded in the immediate vicinity of the bridge, no significant
adverse effects on indigenous biological diversity were identified and the proposed recommendations will mitigate
other adverse effects on indigenous vegetation in the coastal environment, including the migratory pathway for native
freshwater fish.
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4

RECOMMENDATIONS

Based on the consideration of documentation in Section 2, and the assessment of potential adverse effects on
ecology identified in section 3, the following mitigation and management measures are recommended.

4.1

Terrestrial Ecology

Overall, the terrestrial ecological values within Stage 1B1 are negligible and the overall effect of vegetation removal
is Very Low, as per the assessment method (Roper-Lyndsay et al. 2018). In accordance with the RMA, the values
therefore are not considered significant under Section 6 (c) and the effect would be considered less than minor. Most
of the vegetation is planted and consists of amenity trees and hedge rows, and its removal is a permitted activity
(AUP).
Auckland Council’s Urban Ngahere (Forest Strategy) states that trees and vegetation provide a range of services
required for Auckland to function and thrive. These include enhanced storm water management, air pollution removal,
improved water quality, cooling to reduce the urban heat island effect, and ecological corridors to connect habitats
and improve biodiversity (Auckland Council 2019).
Therefore replacement or remediation planting with suitable native species, while not required, is recommended to
reduce the very low level effects to temporary, and achieve a no net loss outcome.
The following mitigation and management measures are recommended:
◼

Where planting is undertaken, consideration should be given to planting native trees to provide ecological
corridors and connections to improve habitat values.

◼

A Lizard Management Plan is recommended to address the requirements of the Wildlife Act 1953 whereby
native copper skinks may persist in very low quality habitats.

4.2

Freshwater Ecology

The level of aquatic ecological effect is expected to be Low or Very Low at all sites. Replacement of the dominantly
grass or weedy riparian vegetation removed with appropriate native vegetation in the riparian areas within the works
footprint, will reduce the effects to temporary, and provide the additional ecological benefits of enhancement of
indigenous biodiversity and ecological functioning of the riparian area.
The following mitigation and management measures are recommended:
◼

Preparation of a native fish recovery and relocation plan may be required at the freshwater sites affected by the
Project to ensure adverse effects on native fish are negligible.

◼

Sediment control procedures shall be implemented prior to the start of any works near freshwater ecosystems
and applied until the works are completed.

◼

Prior to any stream works a final construction methodology should be included within the relevant Site Specific
Erosion and Sediment Control Plan (SSESCP), including measures to be employed to mitigate the effects on
waterbodies, and the requirement for progressive stabilisation.

◼

Replacement of the dominantly grass or weedy riparian vegetation removed with appropriate native vegetation
in the riparian areas within the works footprint.

4.3

Estuarine Ecology

The estuarine habitat has moderate aquatic ecological values (for connectivity), and the magnitude of effect is
negligible, the level of aquatic ecological effect is assessed as Low. (As per 34 and 3, EcIA guidelines, 2018)).
Therefore, the low level effect of construction of the Project on the estuarine habitats is considered to be less than
minor under the RMA.
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To ensure the effect of the Project works remains less than minor within the estuarine environment the following
actions are recommended:
◼

Minimise the construction footprint adjacent to the stream/CMA and minimise access in the stream/CMA, to
minimise habitat damage.

◼

Ensure no debris from bridge deconstruction or other rubbish enters the stream / estuarine habitat, or is
removed immediately.

◼

Implement erosion and sediment management specific to an estuarine environment.

◼

Impact or vibratory piling to be carried out a.) at either side of low tide (between half tide falling and half tide
rising i.e. 3 hours either side of low tide) or b.) in accordance with a Marine Mammal plan with the use of trained
marine mammal observers

◼

Construction materials and machinery to be managed to ensure no toxic effects in the estuarine area, and no
mesh from the previous bank restoration enters the stream and estuary.

◼

During site remediation using appropriate substrate in the intertidal and erosion protection materials.
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5

CONCLUSION

Overall, the terrestrial ecological values within the Project are negligible and the potential adverse effects of the
proposed works on the botanic features, lizards, birds and bats are very low. Most of the vegetation is planted and
consists of amenity trees and hedge rows, and its removal is a permitted activity under the AUP.
With the exception of the riparian and coastal yards, the areas of planted native and exotic vegetation that would be
removed for construction of the Project have no statutory protections under the AUP. Therefore, the removal of this
vegetation is a permitted activity. However, while mitigation is normally not required for very low level effects,
replacement or remediation planting with suitable native species, is recommended to reduce the very low level effects
to temporary, and achieve an overall no net loss outcome.
The freshwater ecological values of the areas that will be directly affected by the proposed works were assessed as
low. With appropriate sediment control and site management the aquatic ecological effects of the proposed works
will be less than minor.
The ecological value of the Ngakoroa Stream CMA and estuarine area adjacent to the Jesmond Bridge crossing was
assessed as moderate. Well-established salt marsh habitat is present and the site is important as the pathway for
diadromous native fish transitioning between freshwater and marine phases of their lifecycles. The level of adverse
effect, in consideration of the small area involved, the mitigation measures to be utilised and the temporary natural
of the effect was assessed as less than minor.
Good construction and site management will be used to ensure that the effects of the works are less than minor.
Works in the CMA and specifically within the SEA-M1 area, north of the current bridge are covered by Section F2
Coastal – General Coastal Marine Zone of the AUP, with activities such as impact and vibratory piling and extension
of the bridge restricted discretionary or discretionary activities.
The Project will result in a number of positive ecological effects including:
◼

Improvement in the quality of stormwater entering the streams and estuary, through stormwater treatment.

◼

Improvement in the indigenous biodiversity of the riparian and estuarine edge planting, with replacement of
dominantly exotic weed vegetation by native trees and shrubs.

◼

Removal of erosion control blanket with ecologically harmful plastic mesh inner, immediately adjacent to the
estuarine area by Jesmond Bridge (over Ngakoroa Stream). This will reduce the risk of entrapment (and
mortality) of native birds and fish in the stream and SEA-M1.

Potential adverse ecological effects identified for the Project relate to:
◼

Loss of freshwater aquatic habitat within the erosion control area for culverts 14D – 14F, and the edge of the
pond area / wetland in Karaka Reserve.

◼

Loss or harm to shortfin eels.

◼

Loss of salt-marsh habitat.

◼

Avoidance behaviour by migrating whitebait species during the late winter spring.

◼

Release of contaminants, such as dry concrete, hydrocarbons or bridge deconstruction debris into the estuarine
area.

◼

Sub-surface noise generation within the estuary.

◼

Release of sediment.

These potential adverse effects can be managed by undertaking:
◼

Replacement or remediation planting with suitable native plant species.

◼

Native fish recovery and relocation.
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◼

Implementation of Erosion and Sediment Control Plan prior to the start of any works near aquatic ecosystems
including the requirement for progressive stabilisation.

◼

Minimise the construction footprint adjacent to the CMA to a narrow corridor, to reduce the potential for habitat
damage.

◼

Minimise access in the CMA or estuary during construction.

◼

Management of debris from the deconstruction of the Jesmond bridge (over Ngakoroa Stream) to ensure no
debris enters the stream / estuarine habitat, or is removed immediately.

◼

Impact or vibratory piling to be carried out either between half tide falling and half tide rising ) or in accordance
with a Marine Mammal Plan using trained marine mammal observers

◼

Management of construction materials and machinery for the construction of Jesmond bridge (over Ngakoroa
Stream) to ensure the toxicants do not enter the estuarine area, and no mesh from the previous bank
restoration enters the stream and estuary.

◼

During remediating the Jesmond bridge (over Ngakoroa Stream) site, using substrate in the intertidal suitable
for natural re-establishment of the salt-marsh vegetation.
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APPENDIX A – ECOLOGY
This Appendix describes in more detail the research and observations undertaken with respect to ecology in the
Project area. This Appendix supports the assessment of ecology and the potential effects of the Project that may
arise from the short-term construction/demolition phase.

1

ASSESSMENT REQUIREMENTS / PERFORMANCE
STANDARDS

This Appendix has been prepared to support the Ecological Assessment provided as part of the Project. It provides
further details regarding the assessment undertaken and recommendations provided.
This report was prepared in general accordance with the EcIAG, published by Environment Institute of Australia and
New Zealand Inc. (EIANZ) (Roper-Lyndsay et al. 2018). The EcIAGs provide a standardised matrix framework that
allows ecological effects assessments to be clear and consistent. The EcIAG framework is generally used in impact
assessments in New Zealand as good practice.
Herein, we provide a description and assessment of terrestrial, marine and freshwater ecological values, including
ecosystem types, species and habitats, within the Project area.

2

METHODS

2.1

Introduction

Field assessments were carried out during September to November 2019, and July 2020 and addressed terrestrial
(vegetation and flora, reptiles, birds, bats), freshwater ecology (streams and wetlands) and marine ecology (Coastal
Marine Area (CMA) and estuarine habitat) values. Maps of the assessed areas are shown in Figure 2-1 to Figure
2-4, provided below.
The EcIAG (Roper-Lyndsay et al., 2018) provides a four-step process for undertaking terrestrial and freshwater
assessments as follows:
◼

Step 1: Assess the value of the area, taking into consideration species (Table 2-1) and other attributes of
importance for vegetation or habitats (Table 2-2) to assign an overall value (Table 2-3).

◼

Step 2: Determine the magnitude of effect (Table 2-4).

◼

Step 3: Evaluate the severity of ecological effect using a matrix of the above criteria (

◼

Table 2-5).

◼

Step 4: Impact Management, using the effects hierarchy of avoid, remedy, mitigate, offset, compensate.

Fauna considered in this report include all those that are protected by the Wildlife Act 1953 including, lizards, birds
and long-tailed bats; and native fish, which are not legally protected. Particular consideration was given where
species with a conservation status of nationally ‘At Risk’ or higher have the potential to be present.
Table 2-1 Factors to be considered in assigning value to species (Roper-Lyndsay et al. 2018)
Determining factors
Nationally threatened species, found in the ZOI either permanently or seasonally
Species listed as ‘At Risk’ – declining, found in the ZOI, either permanently or seasonally
Species listed as any other category of ‘At Risk’ found in the ZOI either permanently or seasonally
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Locally (ED) uncommon or distinctive species

Moderate

Nationally and locally common indigenous species

Low

Exotic species, including pests, species having recreational value

Negligible

Table 2-2 Attributes to be considered when assigning ecological value or importance to a site or area of vegetation /
habitat / community (as per Table 4 of Roper-Lyndsay et al. 2018).
Matters

Attributes to be considered

Representativeness

Criteria for representative vegetation and aquatic habitats:
◼ Typical structure and composition
◼

Indigenous species dominate

◼

Expected species and tiers are present

◼

Thresholds may need to be lowered where all examples of a type are strongly modified.

Criteria for representative vegetation and aquatic habitats:
◼ Species assemblages that are typical of the habitat
◼

Rarity/distinctiveness

Indigenous species that occur in most of the guilds expected for the habitat type

Criteria for rare/distinctive vegetation and habitats:
◼ Naturally uncommon or induced scarcity
◼

Amount of habitat or vegetation remaining

◼

Distinctive ecological features

◼

National Priority for Protection

Criteria for rare/distinctive species of species assemblages:
◼ Habitat supporting nationally threatened or At Risk species, or locally uncommon species

Diversity and Pattern

Ecological context

◼

Regional or national distribution limits of species or communities

◼

Unusual species or assemblages

◼

Endemism

◼

Level of natural diversity, abundance and distribution

◼

Biodiversity reflecting underlying diversity

◼

Biogeographical considerations- pattern, complexity

◼

Temporal considerations, considerations of lifecycles, daily or seasonal cycles of habitat
availability and utilisation

◼

Site history and local environment conditions which have influenced the development of
habitats and communities

◼

The essential characteristics that determine an ecosystems integrity, form, functioning and
resilience (from 'intrinsic value' as defined in RMA)

◼

Size, shape and buffering

◼

Condition and sensitivity to change

◼

Contribution of the site to ecological networks, linkages, pathways and the protection and
exchange of genetic material
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◼

Species role in ecosystem functioning - high level, key species identification, habitat as proxy

Table 2-3 Assigning value to areas (Roper-Lyndsay et al. 2018)
Value

Description

Very High

Area rates High for three or all of the four assessment matters listed in Table 2-2
Likely to be nationally important and recognised as such.

High

Area rates High for two of the assessment matters listed Table 2-2, Moderate and
Low for the remainder, or Area rates High for one of the assessment maters,
Moderate for the remainder.
Likely to be regionally important and recognised as such.

Moderate

Low

Negligible

Area rates High for one matter listed in Table 2-2, Moderate and Low for the
remainder, or area rates Moderate for two or more assessment matters Low or
Very Low for the remainder
Likely to be important at the level of the Ecological District.
Area rates Low or Very Low for majority of assessment matters and Moderate for
one.
Limited ecological value other than as local habitat for tolerant native species.
Area rates Very Low for three matters and Moderate, Low or Very Low for
remainder.

Table 2-4 Criteria matrix for describing magnitude of effects (Roper-Lyndsay et al. 2018)

Magnitude

Description

Very High

Total loss of, or very major alteration, to key elements/ features of the baseline
conditions such that the post development character/ composition/ attributes will
be fundamentally changed and may be lost from the site altogether; AND/OR
Loss of a very high proportion of the known population or range of the element /
feature.

High

Major loss or major alteration to key elements/ features of the existing baseline
conditions such that the post-development character, composition and/or
attributes will be fundamentally changed; AND/OR
Loss of a high proportion of the known population or range of the element /
feature.

Moderate

Loss or alteration to one or more key elements/features of the existing baseline
conditions, such that post-development character, composition and/or attributes
will be partially changed; AND/OR
Loss of a moderate proportion of the known population or range of the element /
feature.

Low

Minor shift away from baseline conditions. Change arising from the loss/alteration
will be discernible, but underlying character, composition and/or attributes of the
existing baseline condition will be similar to pre-development
circumstances/patterns; AND/OR
Having a minor effect on the known population or range of the element / feature.

Negligible
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feature.
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Table 2-5 Criteria matrix for describing level of effects (Roper-Lyndsay et al. 2018)
Very High

High

Moderate

Low

Negligible

Very High

Very High

Very High

High

Moderate

Low

High

Very High

Very High

Moderate

Low

Very Low

Moderate

High

High

Moderate

Low

Very Low

Low

Moderate

Low

Low

Very Low

Very Low

Negligible

Low

Very Low

Very Low

Very Low

Very Low

Ecological Value →
Magnitude ↓

2.2

Vegetation and Flora

A desktop review was undertaken to determine locations and extents of protected vegetation. This informed the
preliminary site assessment.
Protected vegetation and flora in the Auckland Unitary Plan Operative in Part (AUP) includes vegetation within
riparian areas, Significant Ecological Area (SEA) overlays and coastal areas (Table E26.3.3).
A site assessment used a ‘walk-through’ method to confirm the findings of the desktop review and identify any other
significant values not recorded from the desktop review.
Vegetation composition was described with reference to Singers et al. (2017) which describes Auckland’s indigenous
ecosystem types.
Small, isolated areas of weedy, short stature vegetation were identified within some riparian areas where they were
associated with culverts. As such these areas were provided a commensurate qualitative assessment on the basis
of their botanic and fauna habitat values.

2.3

Reptiles

The survey aspect of this assessment was completed by Chris Wedding, a herpetologist, acting under Wildlife Act
Authority 37604-FAU to survey and handle protected lizards.
Desktop investigations involved a review of the Department of Conservation’s Amphibian and Reptile Distribution
Scheme (ARDS) database (accessed December 2018), as well as an analysis of aerial and topographic imagery for
the presence of tracks and vegetation cover to plan survey design and spatial coverage.
All vegetated areas that were identified as potentially supporting habitat for indigenous lizards, within and around the
Project area, were visited to undertake a qualitative habitat description. Where potential habitats supported logs or
other debris that could be lifted, searches of these habitats were undertaken. Survey equipment (being artificial lizard
retreats, (ARs)) was installed where potential habitats were considered to be large enough to support a population
of native lizards and stable over time (e.g. not regularly mowed).
Potential habitat for arboreal species (particularly some geckos) was considered to be absent or very low quality as
determined by the herpetologist and therefore only a targeted lizard survey focusing on terrestrial (ground-based)
species using ARs was undertaken as described below.
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2.3.1

Artificial Retreat (AR) Survey

The AR survey was undertaken in accordance with the Department of Conservation best practice (Lettink, 2012).
ARs are suitable for surveying skinks and geckos that use ground or forest floor habitats, such as vegetation mats,
clumps or logs and debris- particularly at vegetation edges where sunlight provides sunbasking opportunities or
warmth that AR covers hold over time. Four stations of eight ARs were installed (32 ARs in total) within potential
habitats at the south-bound BP rest stop and at SEA T530 at Otūwairoa Creek (Figure 2-1). All survey locations
were beyond the Project area, however were identified because they represent locations alongside State Highway 1
from Papakura to Drury with the highest potential to support native lizard habitat values. Values include dense
vegetation that provide suitable potential habitat for terrestrial skinks. ARs were left in situ to acclimatise for five
weeks to allow time for potential resident lizards to habituate to and use them. Four inspections were undertaken in
December 2019 during fine, settled weather.

2.4

Birds

2.4.1

Species Diversity and Five-minute Counts

All terrestrial species observed utilising the area were recorded during site visits from September to December 2019.
Replicated (n=5) standard five-minute counts were completed at eight locations within and around the Project
alignment (Figure 2-1). At each site, all birds seen and/or heard in a 75-100 m radius were recorded on pre-prepared,
waterproof field sheets. Before each count the air-temperature was measured using a quartz multi-thermometer;
wind speed and barometric pressure were measured with a Silva Alba ADC Summit Windwatch; general weather
conditions, duration of sun on the canopy and the noise environment were also recorded.

2.5

Bats

The bat habitat assessment and survey aspect of this study was undertaken by Chris Wedding (certified by
Department of Conservation to Class A & B for bat survey). Long-tailed bats (Chalinolobus tuberculatus) have a
conservation status of ‘Threatened- Nationally critical’. This is the highest threat category determined by the
Department of Conservation.
Some areas within the Auckland Region are known to support populations of the threatened long-tailed bat on the
mainland, with the Waitakere and Hunua Ranges supporting the best-known populations, however recent records
indicate populations occur around the Pukekohe area as well (Bioresearches 2016), approximately 12 km from the
Project area. Because the species is difficult to observe in the wild, the paucity of records around Auckland may only
reflect a lack of bat surveys in the region.
Waka Kotahi NZ Transport Agency’s bat framework (Smith et al. 2017) states that bats should be surveyed if they
have been detected within several home range spans of a project. In the current instance, bat records to the south
(near Patumahoe, 12 km) indicated that a bat survey was necessary.
Long-tailed bats are highly mobile, they regularly change roost sites (Griffiths 1996) and can fly at 60kph over very
large home ranges (up to 100km2). Median range spans for long-tailed bats in plantation forest have been recorded
at approximately 2-8 km (Borkin and Parsons 2010).
Potential foraging or commuting flight paths were surveyed for bat presence over December (2018), January and
February (2019), during the peak activity period for long-tailed bats.
2.5.1

Acoustic Survey

The bat survey involved two fixed-location Automatic Bat Monitoring (ABM) detectors. The ABMs were positioned on
the southern side of the Project area, facing Otūwairoa Creek at SEA T530 and at Jesmond Bridge which crosses
Ngakoroa Stream (Figure 2-1). These locations targeted linear landscape features that are continuous with the
Project area and were considered to provide potential flight paths into it (Figure 2-1).
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The ABMs were set to record from before sunset (1830 hrs) to after sunrise (0700 hrs) for 20 nights over November
– December (2019). This survey effort is greater than two weeks, the minimum survey period that the Department of
Conservation recommends for surveying bats with ABMs within a study area (Sedgley 2012).

Data from recorded nights were considered ‘useable’ if the temperature remained above 10°C for most of the night,
there were no strong winds, and more than half the night was rain-free. New Zealand bat research reviews (Smith
et al. 2017) indicate that monitoring should be undertaken above 5°C, although temperatures in the range of 10 17°C are considered optimal (Smith et al. 2017). Further, recent research also suggests that a full moon phase can
also reduce bat activity (Department of Conservation, Smith et al. 2017). Therefore, three nights associated with a
full moon, including one night before and after full moon, were discounted from the data.
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Figure 2-1 Fauna survey locations for lizards, birds and bats. Note each Artificial Retreat (AR) point (lizards) represent eight individual ARs
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2.6

Freshwater Ecology

2.6.1

Stream and Wetland Assessments

The proposed works area was visited on 11th September, 12th September, 8th November 2019, and 3 July 2020 by
Bioresearches’ freshwater ecologists to assess the freshwater habitats in the Project area (Figure 2-2 to Figure 2-4).
A walkover of the potential watercourses, wetlands and stream habitats was undertaken during each of the site visits.
Photographs were taken and notes were made on the extent of the aquatic habitats and their ecological quality,
including depth, substrate type, vegetation, riparian cover and habitat-limiting factors. Watercourse and wetland
extents, along with notable features, culverts, and flow paths were marked using a handheld GPS unit.
The ecological value of the freshwater environments and the corresponding level of effect of the proposed works
were determined using the Ecological Impact Assessment Guidelines (Roper-Lyndsay et al., 2018).
2.6.2

Macroinvertebrates

Macroinvertebrates (e.g. insect larvae, snails), being recognised indicators of habitat quality, were sampled from
freshwater tributaries, upper tributaries to Drury Creek, where works are proposed. The macroinvertebrates were
sampled from instream habitats to obtain semi-quantitative data in accordance with the Ministry for the Environment’s
current 'Protocols for Sampling Macroinvertebrates in Wadeable Streams' (Stark et al., 2001). Sampling was
undertaken using protocol ‘C2: soft-bottomed, semi-quantitative’ as the streams were soft bottomed. The
macroinvertebrate sample was preserved in 70% ethyl alcohol (ethanol), returned to the laboratory and sorted (using
protocol ‘P3: full count with sub-sampling option’ (Stark et al., 2001)). Macroinvertebrates were then identified to the
lowest practicable level and counted to enable biotic indices to be calculated.
Three biotic indices were calculated, namely the number of taxa, the percentage of Ephemeroptera (mayflies);
Plecoptera (stoneflies) and Trichoptera (caddisflies) (collectively known as EPT) recorded in a sample (%EPT) and
the Macroinvertebrate Community Index (MCI). EPT are three orders of insects that are generally sensitive to organic
or nutrient enrichment, but exclude Oxyethira and Paroxyethira, as these taxa are not sensitive and can proliferate
in degraded habitats. The MCI is based on the average sensitivity score for individual taxa recorded within a sample,
as follows:
◼

>120 are indicative of excellent habitat quality.

◼

100 - 119 are indicative of good habitat quality.

◼

80 – 99 are indicative of fair habitat quality.

◼

< 80 are indicative of poor habitat quality (Stark & Maxted, 2007).

2.6.3

Native Fish

The presence of native fish and potential habitat was noted at each site and electric fish and hand netting was carried
out at stream sites where either there was sufficient aquatic habitat to support fish or where native fish may
intermittently use the site. Fish were observed and when captured were identified, counted, and their size estimated
before being returned to their habitats. An Index of Biotic Integrity (IBI) was calculated for the site based on fish
species present, altitude and distance inland (Joy & Henderson, 2004).
2.6.4

Water Quality

In situ basic water quality measurements (temperature, dissolved oxygen and conductivity) were undertaken within
suitable locations using a Yellow Springs Instruments (YSI) Professional Series combined meter.
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Figure 2-2 Aquatic ecology Sites 1 – 3, north of Park Estate Road bridge
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Figure 2-3 Aquatic ecology Sites 4 – 7, north of Otūwairoa (Slippery Creek) Bridge
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Figure 2-4 Aquatic ecology Site 11, Drury Interchange; plus Marine site M2.

2.7

Estuarine Ecology

The estuarine area in the vicinity of the Jesmond Bridge (crossing over Ngakoroa Stream), and CMA habitats to the
north of the bridge were assessed in July 2020 by Bioresearches coastal and marine ecologists. Data were collected
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on the intertidal and shallow subtidal flora and fauna, including reference photographs, and assessments were made
on the quality of the estuarine habitats and transition zone to the terrestrial habitats. Searches were made for edible
shellfish resources in three tidal zones (upper intertidal, mid tidal and shallow subtidal) and replicate quarter square
metre quadrats were searched for macrofauna. The coastal vegetation was assessed and recorded.

3

EXISTING ENVIRONMENT

3.1

Overview

The Project (Figure 3-1) area follows State Highway 1 south of Pahurehure Inlet. It encompasses urban, light
industrial and rural landscapes within the Manukau Ecological District (E.D). The Manukau ED is characteristically
low lying with fertile, volcanic, free draining soils. The vegetation cover would have featured puriri forest (WF7,
Singers et al. 2017) with abundant taraire (Beilschmedia tarairi) and pūriri (Vitex lucens), as well as wetlands and
kahikatea (Dacrycarpus dacrydioides) swamp forests on alluvial terraces and flats (ARC 2004). Potential ecosystem
types help describe the probable ecosystem cover prior to vegetation removal.
The existing environment is now heavily modified and naturally occurring native vegetation is scarce. The Auckland
Council Geomaps biodiversity overlay does not identify any current natural terrestrial ecosystem types within the
Project area, and vegetation generally consists of exotic vegetation (grassland, scrub or treeland) or amenity trees.
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Figure 3-1 Overview of SH1 Upgrades: Papakura to Drury, the Project
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3.2

Terrestrial Ecology

The Project environment is highly modified, consisting of current residential areas at the northern and eastern extents,
developing urban areas (currently ‘greenfield’ land) to the west and light industry to the south east. There is one
terrestrial Significant Ecological Area (SEA, AUP) within the Project area (SEA_T_530b) associated with the
Ngakoroa Stream (Figure 3-2). Beyond SEAs, vegetation within the Auckland Region may be protected under the
AUP where it occurs within a riparian margin.

Figure 3-2 Above: SEA_T_350b boundary south of Jesmond Bridge, over the Ngakoroa Stream. Below: vegetation on both sides of
the bridge (including within the SEA overlay) has largely been removed.

3.3

Vegetation and Flora

The areas of terrestrial vegetation are predominantly associated with exotic and native amenity and hedgerow trees
and plantings. Overall, these plantings provide only a minor contribution to the ecological value of the greater area
because they are very thin areas (all edge) of vegetation between highly modified land uses. There was no evidence
of natural regeneration of native species along the SH1 corridor of what are largely young planted assemblages with
little resemblance to natural compositions with very poor habitat complexity. The pattern of vegetation follows long
and narrow strips, around 2 m to 4 m wide. Such thin (and young) plantings experience edge effects on both sides
and tend to perform poorly as habitats for native flora and fauna. This edge effect would reach throughout the planted
area (particularly being at close proximity to a heavy-traffic motorway). Published data on edge effects (in more
natural settings) suggest effects are typically measurable in the order of 40 plus metres (Norton 2002, Davies-Colley
et al 2000; Young & Mitchell 1994). From north to south, these areas of vegetation are generally described below.
3.3.1

North of Papakura Interchange

North of Papakura Interchange, on the northbound side of the existing carriageway, there is no indigenous vegetation
or potential habitats, and the terrestrial ecological values in this area are negligible.
3.3.2

Papakura Interchange and South

Immediately south of Papakura Interchange, the Southbound alignment supports native vegetation along a hedgerow
that has been planted onto a bund in parts. These plantings are generally 5-6 m tall and include flax (Phormium
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cookianum); kānuka (Kunzea robusta); black matipo (Pittosporum tenufolium); tarata (Pittosporum eugeniodes) and
karo (Pittosporum crassofolium). A few māpou (Myrsine australis) were also observed within this mix. This vegetation
has generally been planted in a single row and largely functions as a visual buffer. Two large macrocarpa trees
(Cupressus macrocarpa) stand in a lot behind the planted buffer, immediately south of Beach Road.
On the north bound side is a single row hedge of Japanese cedar (Cryptomeria japonica), with some other pines
(Pinus spp.) and woolly nightshade (Solanum mauritianum) coming through. This row of trees extends for
approximately 800 m, and many are dead or dying throughout, with most dead at the southern end. South of this, the
hedgerow is succeeded by young, 2.5 – 3 m tall) plantings of tarata for approximately 340 m to a large coral tree
(Erythrina x sykesii), an oak and a small patch of 3- 5 m tall scrubby vegetation supporting Coprosma shrubs,
cabbage tree (Cordyline australis), mānuka (Leptospermum scoparium) and exotic species at the northern side of
Park Estate Road. These trees generally only function as a visual buffer and their botanical value is negligible.
3.3.3

Drury Interchange

Vegetation immediately north of the Drury Interchange comprises maintained and rough grass and weeds, rows of
planted oaks (including one notable tree on northbound side) and willows, and this predominantly exotic vegetation
has negligible botanical value. Most of the trees at the Drury Interchange are also planted exotics, are generally
isolated on traffic islands and have negligible ecological value. A length of approximately 200 m of planted native
vegetation on an earth bund occurs on the south bound side, north of the Drury Interchange. This vegetation consists
of a planted palette, around 3-5 m tall, including flax (Phormium tenax), karo, kānuka and some ngaio (Myoporum
laetum). Vegetation south of Drury Interchange is also largely comprised of scattered individuals or short rows of
exotic trees, such as eucalypts, Japanese cedar (many of which are dead or dying, as with those on the northbound
side, south of the Papakura Interchange). These areas of vegetation have negligible botanic value.

3.4

Reptiles

Nine species of native lizard have been recorded on the Auckland mainland and seven of these have range
distributions that include the Project area (Table 3-1). Six of these species are classified as Nationally ‘'At-Risk’' by
the Department of Conservation (Hitchmough et al., 2016).
One introduced species, the plague skink (Lampropholis delicata), is classified as an 'Unwanted Organism' by the
Ministry of Agriculture and Fisheries under the Biosecurity Act (1993) and was not considered in this assessment.
Table 3-1 Threat classification of native lizards from the Auckland Region. Threat category as per Hitchmough et al., (2016).

Species

Threat Category

Threat Status

Likelihood of presence
in the Project area

Copper skink (Oligosoma aeneum)

Not Threatened

-

High

Ornate skink (Oligosoma ornatum)

At Risk

Declining

Low

Moko skink (Oligosoma moco)

At Risk

Relict

Very Low

Striped skink (Oligosoma striatum)

At Risk

Relict

Very low

Forest gecko (Mokopirirakau granulatus)

At Risk

Declining

Very low

Pacific gecko (Dactylocnemis pacificus)

At Risk

Relict

Very Low

Green gecko (Naultinus elegans)

At Risk

Declining

Very low

WAKA KOTAHI NZ TRANSPORT AGENCY

FILE 506207-0490-REP-NN-0061.DOCX | 10/06/2021 | REVISION C | PAGE 35

A review of ARDS and Auckland Council’s herpetofauna databases indicate that the nearest native lizard records
occur in hilly, vegetated areas to the east of the Project area. Species include native copper skinks, approximately 3
km to the east of the site, and green gecko approximately 5 km to the east.
Potential habitat within the Project area generally consists of highly modified understory leaf litter or weedy vegetation
mats beneath planted bunds or berms alongside the existing motorway corridor. The canopy vegetation consists of
single rows of planted native and exotic trees, often providing a 2-3 m wide strip below which leaf litter, rough grasses
or rubbish debris may provide refuge for native skinks. These narrow strips are of low to marginal / negligible habitat
value, particularly where such areas are fragmented by bare / unvegetated ground on bunds, or mowed lawns. While
some of these areas have some low potential to support native lizards in probably very low abundance, their
presence, if any at all, would likely only support common copper skinks and would not be either regionally or locally
significant. It is noted that extensive pre-clearance surveys and destructive searches along similar adjacent areas for
the Southern Corridor Project, including planted bunds and below hedge rows, did not identify any native lizards
(Bioresearches 2016 a, b, c).
More stable areas of potential ground habitats between Park Estate Road and Drury Interchange occur at SEA 530
(north-bound, southern bank of Otūwairoa Creek) and the BP service station (south-bound) and these areas (Figure
1-1) are all outside the Project area. SEA 530 provides a deep leaf litter and good habitat contiguity through rough
scrub along the banks of Otūwairoa Creek and its southern tributary which passes under Bremner Road). Mature
plantings with a deep leaf litter, some naturally regenerating native vegetation and large flax bushes provide moderate
value ground habitat for native skinks. However, surveys of these areas did not identify any native lizards. While
structurally of potentially moderate-value lizard habitat, such environments at the BP service Station has no
connectivity with other vegetated areas that may provide lizard habitat.

3.5

Birds

A review of various databases (DOC fauna, inaturalist, New Zealand eBird, accessed 8 June 2020) indicates
presence of a suite of common native birds throughout the surrounding Papakura, Rosehill, Ōpaheke and Drury
areas. Several ‘At Risk’ species have been recorded, however these are generally associated with marine or
freshwater habitats, such as pied shag (Phalacrocorax varius); black shag (Phalacrocorax carbo) and New Zealand
dabchick (Poliocephalus rufopectus). Potential habitats for these species are not present within the Project area,
including on both sides of Jesmond Bridge where terrestrial vegetation has been removed. Of note, ‘At Risk’ kaka
(Nestor meridionalis) and brown teal (Anas chloris) have been recorded at the nearby Auckland Botanic Gardens,
some 6 km north, but at this location, large open areas (brown teal) and mature forest (kaka), which are not present
within the Project area, would support intermittent habitat for these species. Similar to the aquatic bird species, both
kaka and brown teal are habitat specialists, with kaka preferring large, mature trees in forest or tree land. Brown teal
may potentially utilise open agricultural environments around Drury and Otūwairoa Creeks beyond the Project area,
although such use is probably intermittent only.
The species of birds recorded during the September to December 2019 surveys were dominated by exotic species
in terms of diversity (11 native, 13 exotic) and abundance.
Three endemic species were recorded - grey warbler, paradise shelduck and tui, all of which are considered abundant
nationally (Heather & Robertson, 2015). Other native species recorded were fantail, kingfisher, pūkeko, silvereye,
spur-winged plover, swamp harrier, welcome swallow, and white-faced heron. All of these species are also abundant
on a national basis (Heather & Robertson, 2015). No species were recorded that are considered '’at risk’' or
‘'threatened’' nationally (Robertson et al., 2017) and none are likely, even on an intermittent basis.
As detailed in Table 3-2 below, in total 24 species were recorded: 13 introduced (55%) and 11 endemic/native (45%).
The site conditions during the five-minute counts included intermittent noise (vehicles on SH1 and earthmoving
machinery), but were reasonable to enable a representative assessment.
Overall, the habitat quality for the common native birds recorded was low, due largely to the high level of edge effects
that are likely experienced within narrow bands of vegetation, particularly alongside a high-traffic motorway. Some
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nesting or roosting may occur where planted trees are also protected on one side by solid fences that mark property
boundaries. However overall, habitat quality within the Project area for native birds is very low.
Table 3-2 Bird counts: average bird counts from 8 five-minute bird counts along the Southern Motorway (September – December
2019).

Common Name

Species Name

Station average count from five replicates
1

2

3

4

5

6

7

8

Blackbird

Turdus merula

2

0.6

1.2

1.4

1.2

0

1

1.6

Eastern rosella

Platycercus eximius

0

0

0.4

0

0.4

0

0.4

0.6

Fantail

Rhipidura fulginosa

1.2

0

1

0.2

1.2

0

1.2

0.8

Greenfinch

Carduelis chloris

0.4

0

0.4

0.6

0

0.4

0

0

Grey warbler

Gerygone igata

1.2

0

0

0

0.6

0

1.2

0

Harrier hawk

Circus approximans

0

0

0

0

0

0.4

0

0

House sparrow

Passer domesticus

10

5.2

3.4

4

3.4

1.4

1.8

3.2

Mallard

Anas platyrhynchos

0.4

0

0

0

0

0

1.2

0.2

Magpie

Gymnorhina tibicen

0.4

0

0.8

1

1.2

0.4

0.2

1.4

Myna

Acridotheres tristis

1.4

0.8

1

1

1

0

0.4

1.2

NZ kingfisher

Todiramphus sanctus

0.4

0

0.2

0.4

0

0

1

0.8

Paradise Shelduck

Tardorna Variegata

0

0

1.2

0.8

0

0.8

0

1.2

Pheasant

Phasianus colchicus

0

0

0

0.2

0

0

0

0

Pied Stilt

Himantopus leucocephalus

0

0

0

0

0

0

1

0

Pukeko

Porphyrio melanotus

1.6

0

1.8

0

1.4

1.2

2.4

2.2

Rock pigeon

Columbalivia

2.4

0

0.8

2.6

0

0

0

0

Silvereye

Zosterops lateralis

1.4

0.6

1.2

0.4

1.2

0

1

1.2

Skylark

Alauda arvensis

0

0

0.8

0.8

0

0.8

0.4

0.2

Song thrush

Turdus philomelos

1.6

1.2

1.2

1.8

1.2

0

1.6

1.4

Spotted dove

Streptopelia chinensis

1.4

0.4

0.4

0.8

0

0

0

0.6

Spurwinged plover

Vanellus miles

1.4

0

0

0.4

0

0.8

0

0

WAKA KOTAHI NZ TRANSPORT AGENCY

FILE 506207-0490-REP-NN-0061.DOCX | 10/06/2021 | REVISION C | PAGE 37

Starling

Sturnus vulgaris

2

1.6

1.4

1.6

1.2

1

1.8

1.2

Tui

Prosthemagera novaeseelandiae

0.4

0.4

0.6

0.6

0.6

0

0

0.4

White faced heron

Egretta novaehollandiae

0

0

0

0.2

0.2

0.8

0.6

1

Total Native species

7

2

6

7

7

5

7

7

Total Introduced species

10

6

11

11

10

5

9

10

3.6

Bats

Vegetation within the Project is generally young and planted, and where older trees are planted in hedge rows, have
a high level of exposure to wind as well as light and noise pollution. Such trees have marginal value as roost habitat,
particularly as maternal or colony roosts.
The long-tailed bat survey ran for 20 nights. Three nights, associated with a full moon on 12 December 2019, were
reviewed but discounted from the dataset. The temperature generally remained above 10°C throughout the survey
period, dropping as low as 9.65 °C for brief periods on two nights. No bat passes were recorded over the 17
effective survey nights.
The closest confirmed record of a long-tailed bat to the Project area is from the Pukekohe area (Bioresearches
2016), approximately 12 km from the Otūwairoa Creek Bridge. Given that bats were not recorded from summer
surveys and that the Project area supports trees of marginal roost quality only, and is at the periphery of Auckland’s
busy urban / industrial environment, long-tailed bats are not considered to be present, even on an intermittent
basis.

3.7

Summary of Terrestrial Ecology Values

3.7.1

Representativeness

The vegetation and habitats along the Project area of SH1 are young, highly modified and generally based on planted
compositions, almost all of which provide amenity value only. While indigenous species generally dominate within
some compositions, there are also ranges of exotic and pest species- some hedgerows are entirely exotic. The
planted compositions bear little resemblance to a natural ecosystem, such as regenerating broadleaved species
scrub (Singers et al. 2017) and less so its historic type (pūriri forest, WF7, AUP). The native plant and fauna diversity
(species richness) represent a very limited, planted composition (occasionally monocultures) of common species. A
number of common plant species expected of a natural system are not present or were not recorded (e.g.
Leucopogon fasciculatus, Geniostoma ligustrifolium, Coprosma rhamnoides, Melicytus ramiflorus, any native canopy
trees). Similarly, some common bird species (e.g. Hemiphaga novaeseelandiae) or any native lizards were not
recorded and unlikely to be present in the form of permanent populations. Structurally (with respect to the vegetation),
natural regeneration of native species was limited or absent, and typical forest tiers, such as subcanopy and native
ground cover (ferns, grasses, epiphytes) were absent or deficient. Overall, representativeness is Very Low.
3.7.2

Rarity / Distinctiveness

No naturally uncommon or rare species were recorded, however kānuka and mānuka trees (‘Threatened- Nationally
Vulnerable’ (de Lange et al. 2018) form part of the planting mixtures and have higher value because of their
conservation status (Roper-Lindsay et al., 2018). Despite this precautionary (de Lange et al. 2018) disease-driven
threat status, kānuka and mānuka were assessed as ‘Not Threatened’ prior to 2018 (de Lange 2013) because they
were, and still are, widespread within their natural ranges and commonly occur in planting mixtures throughout the
Auckland Region and the species natural ranges. Therefore, we consider that there are no rare species in the
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plantings, and there are no distinctive ecological features or unusual species or assemblages. The rarity and
distinctiveness criterion is considered Negligible.
3.7.3

Diversity and pattern

As with representativeness, the diversity and the pattern of the largely planted rows is considered atypical and, being
entirely ‘edge’, the vegetation does not exhibit any environmental gradient assemblage responses or other patterns
related to natural processes. As mentioned, the diversity of plant, and animal species and habitat types is limited and
has no potential to substantially increase over time. The diversity and pattern criterion is Negligible.
3.7.4

Ecological context

In terms of size and shape and ecological context the vegetation and habitats along the Project form narrow strips
along the existing carriageway. While they were probably planted to provide amenity, visual buffer, this vegetation
may provide some (but limited) connectivity in the Pahurehure – Papakura - Drury area. The fragmented areas of
planted vegetation and habitats along the motorway edge, particularly dead and dying exotic hedgerows, are subject
to edge effects which reduce habitat quality. These areas of young, thin, small, limited buffer, limited connectivity
function areas are considered to have only a low contextual value, possibly lower even than vegetation in the
residential surrounds (given proximity to a heavy traffic motorway) and is of Low ecological value.
3.7.5

Conclusion

As per Table 3-1 to Table 3-5 (EcIA guidelines 2018) protocol, the overall terrestrial ecological value of the
predominantly planted vegetation and habitats along the Project area of the Papakura-Drury motorway is Negligible.

4

FRESHWATER ECOLOGY

4.1

Overview

The streams and freshwater aquatic habitats within the Project area are described from north (Papakura) to south
(Drury) on SH1 – from the northern extent of the Project area, Papakura interchange, to the southern extent of the
Project area, south of the Drury interchange (Figure 2-2 to Figure 2-4).
For the Project four culvert or pipe extensions or modifications are proposed, or are being brought on-line from the
previously consented Stage 1A (Sites 1 – 3, Figure 2-2; and Site 5b, Figure 2-3) and one additional area of
freshwater aquatic habitat will be affected by the Project (Site 11, Figure 2-4).
These sites are labelled from 1 to 11 from north to south along the extent of the Project area. Habitats adjacent to
the northbound lanes are referred to as West. Sites 6 – 10 are not included in the Project assessment, as they form
part of the future Stage 1B2 consent package and will not be discussed in this report.
Data from the assessments for water quality, macroinvertebrates, native fish and general habitat information are
summarised Table 4-1 and Table 4-2.
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Table 4-1 Freshwater Aquatic Sites and Summary Data
Location

Site 1

Site 2

Site 3

Site 5

Site 5a

Site 5b

Site 5c

Site 11

Aquatic habitat type

Stream

Stream

Stream

Swales & outlet

Stream & wetland

Wetland

Stream

Pond *

1771610

1771737

1771971

1772355

1772274

1772317

1772376

1773026

5894715

5894457

5894084

5893579

5893594

5893523

5893427

5891389

14D

14E

14F

NA

14G

14H

14I

NA

10560

10840

11300

11840-12040

11860

11940

12040

Width (m) at boundary /
outlet

1.8

2.8

2.5

Swales

1.0

-

0.25

750m2

Average depth (m)

0.25

0.32

0.4

-

0.1

-

0.15

0..25

Max depth (m)

0.66

1.2

>0.6

-

0.3

-

0.2

0.4

Dominant Substrate Types

Gavel and silt

Fine gravel & silt

Gravel

-

Silt and clay

Silt and clay

Silt and clay

Silt

Aquatic Plants

Willow weed,
watercress,
starwort

nil

nil

Water celery,
Persicaria,
Juncus

Soft rush,
starwort

soft rush,
grasses,
mercer
grass

soft rush,
starwort

Willow weed,

Riparian Vegetation

Grass, thistle

Grass, ivy, privet,

Persicaria,
watercress.

Terrestrial
grasses

Pasture

Pasture

Pasture

Weedy long grass,
willow

11/09/2019

11/09/2019

11/09/2019

8/11/2019

12/09/2019

12/09/2019

12/09/2019

3/07/20

Map reference
(NZTM)

Culvert Number (if
applicable)
Chainage (from GA plans)
Habitat Features

Water Quality
Date
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Time of Sampling (NZST
hours)

9:10

10:20

12:15

11:00

9:40

10:15

10:25

12:00

Temperature (oC)

15.2

15.2

15.3

16.8

13.1

-

-

-

Oxygen saturation (%)

74.6

86.4

91.7

46

86

-

-

-

Dissolved oxygen (mg/L)

7.49

8.66

9.17

4.5

8.99

-

-

-

Conductivity (µS/cm)

114.3

105

107.8

222.5

127.9

-

-

-

Salinity (ppt)

0.07

0.06

0.06

0.13

0.08

-

-

-

Clarity

clear

clear

clear

Clear

Clear

-

-

-

SB

SB

SB

SB

SB

-

-

-

4

8

2

12

6

-

-

-

Dominant taxon

Oligochaete worms

Oligochaete worms

Oligochaete worms

Ostracoda

Freshwater Snail

-

-

-

No. of EPT taxa

0

0

0

0

0

-

-

-

% EPT

0

0

0

0

0

-

-

-

50 'Poor'

49 'Poor'

59 'Poor'

68 'Poor'

68 'Poor'

-

-

-

Total fish recorded

56

10

17

2

1

-

-

-

Length fished

60

10

7

5

10

-

-

-

shortfin eel

shortfin eel

shortfin eel

-

banded kōkopu

-

-

-

Macroinvertebrates
Sampling protocol
No. of taxa

MCI
Fish

Species recorded:
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Size / range (mm)
Fish IBI

170 - 500

160 - 400

230 - 500

14 ‘Very Poor’

14 ‘Very Poor’

14 ‘Very Poor’

0.31

0.32

0.25

-

41

-

-

-

22 ’Poor’

Stream Ecological
Valuation
SEV score1

* Although the site was a large pond at the time of the assessment, once the works by Watercare have been completed it is likely that barrier will be removed
and the lowest point in the area will form a wetland dominated by willow weed.

Table 4-2 Freshwater macroinvertebrate data

Reid, C and Chaffe, A (2019). Stream Ecological Valuation (SEV) State Highway 1 – Papakura to Drury Interchanges. AECOM report for NZ Transport Agency.
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4.2

Site 1 Stream 1 – Permanent stream adjacent to Karaka Bloodstock

The northern most stream in the Project area was a permanent watercourse with good flow at the time of the site
visit in September 2019. The stream discharged into the motorway reserve from a culvert on the west side of SH1
(Chainage 10570) and then immediately to 72 Hinau Road at the northern boundary with the Karaka Bloodstock
grounds. The stream was piped above this culvert and there was no aquatic habitat associated with the stream on
the east side of SH1.
Immediately downstream of the SH1 culvert the stream formed a large scour pool either side of the boundary fence
and then reverted to a narrower flow-path approximately 6m downstream of the boundary fence (Figure 4-1 and
Figure 4-2). As part of the Stage 1A works the scour pool and upper section of the watercourse were consented as
a culvert with approximately 20m of erosion and scour protection works.

Figure 4-1 Permanent watercourse at Site 1

Figure 4-2 Site 1 – downstream on 72 Hinau Road

The riparian area downstream of the proposed culvert outlet had been cleared to the boundary to the boundary fence
with 72 Hinau Road (Figure 4-2).
The watercourse was clear with a gravelly bottom in the upper sections and softer substrates downstream. Willow
weed (Persicaria maculosa) and watercress (Nasturtium officinale) were present in the upper watercourse.
The water quality was good, with moderated dissolved oxygen concentrations (75% and 7.49 mg/L) and moderate
conductivity (114 µS/cm). The macroinvertebrate diversity and density was very poor with only 4 taxa recorded and
the site dominated by oligochaete worms. This was reflected in the very poor MCI value of 50, well below the AUP
recommended guideline for urban areas of 68.
Electric fishing of the pool and the reach immediately below the pool showed the watercourse was well populated
with juvenile shortfin eel (Anguilla australis) with 56 eels ranging between 170 - 500mm long caught in a 50m reach.
The aquatic ecological values of this habitat below the proposed consented culvert is assessed as Very Low, with
Very Low potential, but as the watercourse descends through 72 Hinau Road away from the consented works area,
the value is assessed as Low, due to the presence of native eels and some potential for habitat restoration.

4.3

Site 2 Stream 2 – Southern boundary of 72 Hinau Road

Site 2 is the permanent stream which is piped under the motorway to discharge adjacent to the southern boundary
of 72 Hinau Road. This culvert will be upgraded as part of Stage 1A and as such the upgraded culvert forms the
baseline for the Project
On the western side of SH1, the stream formed a well-defined wide channel initially within pasture.
The current culvert outlet was located downstream of the motorway reserve, just within the boundary of 72 Hinau
Road. Within the first five metres of the culvert outlet the substrate holds a high proportion of gravel and leaf litter.
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The channel immediately downstream of the outlet was 2.8m wide, with a uniform profile and an average depth of
0.3m. After 5m downstream the sediment was much softer, anaerobic and quickly became deeper exceeding 1.2m
(Figure 4-3 and Figure 4-4).
Downstream, below the Stage 1A consented culvert, the riparian vegetation comprised rank grass, with no trees or
shrubs.
In situ water quality measurements showed the water to be clear, with a temperature of 15.2oC, good dissolved
oxygen concentration, 86%, 8.7 mg/L, and moderate conductivity 105 µS/cm. The aquatic habitat abundance and
diversity was low which was reflected in the poor MCI and SQMCI scores of 49 and 1.8, respectively and the
dominance of the sample by oligochaete worms (61%).
Electric fishing of the pool and to 10m downstream of culvert returned ten juvenile shortfin eels ranging between 160
-400mm in length. Electric fishing further downstream was not possible as the water was no longer of wadeable depth
and sediment too soft. The fish IBI score for the site was 14 ‘Very Poor’.
The aquatic ecological value of this section of stream immediately below the piped network and SH1 was assessed
as Low, with Low potential, due it highly modified channel (straightened and deepened) and poor upstream
connectivity.

Figure 4-3 Site 2 – West culvert outlet

4.4

Figure 4-4 Site 2 – West low aquatic habitat

Site 3 Stream 3 – 115 Park Estate Road

Site 3 is at the boundary of 115 Park Estate Road at approximate Chainage 11300. The current culvert will be
upgraded as part of Stage 1A and as such the upgraded culvert forms the baseline for the Project.
The riparian vegetation at the site was dominantly mown grass, with tarata present in a narrow row as a continuation
of the hedge between the motorway and the adjacent properties, an occasional amenity trees in the pasture.
The water quality of the stream was good with temperatures of 15.3oC, good dissolved oxygen levels, 92%, 9.2 mg/L,
and moderate to low conductivity, 108µS/cm.
The proportion and diversity of habitat for aquatic macroinvertebrates was low. No EPT taxa were recorded, no
sensitive taxa and oligochaete worms comprised 92% of the sample, which was reflected in the very poor MCI and
SQMI scores of 59 and 1.1.
Seventeen juvenile shortfin eels ranging between 230 - 500mm in length, were caught during the electric fishing of
the pool between the culvert and the boundary fence, but because of the lack of other less robust species the fish
IBI score for the site was 14 ‘Very Poor’.
The aquatic ecological value of this section of stream was assessed as Low, with Low potential.
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The aquatic habitat downstream of the motorway reserve and within 115 Park Road was wide and shallow (Figure
4-5 and Figure 4-6), and was used as amenity with a small bridge and seating.

Figure 4-5 Site 3 aquatic habitat at boundary fence

Figure 4-6 Site 3 continuation of the aquatic habitat on
115 Park Road

4.5

Site 5 – BP Service Centre and 144 Park Estate Road

4.5.1

EAST

A shallow gully system is present on the eastern side of SH1 adjacent to the BP motorway Service Centre. The base
of the gully is primarily a rank grass swale and comprises part of the stormwater treatment train for the motorway,
service centre and adjacent properties (Figure 4-7). A constructed, partially lined (flexible black material) shallow
channel runs approximately 50m from the northern entrance into the gully (Figure 4-8), three concrete pads with
scruffy domes over vertical manholes area present at regular intervals in the base of a gully (Figure 4-9), and a pipe
outlet with an apron and wing walls is present at the southern end of the gully (Figure 4-10).
As part of the Stage 1A works the existing swales will be modified to form new swales.
The value of the aquatic habitat in this area was assessed as Negligible, with Negligible potential.
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Figure 4-7 Site 5 East grassy gully

Figure 4-8 Lined northern channel

Figure 4-9 Central concrete pad and manhole

Figure 4-10 Culvert outlet (left) and scruffy dome

4.5.2

WEST

Three stormwater pipes drain west from the BP Service Centre motorway swale to 144 Park Estate Road. The
outlets are labelled from north to south 5a, 5b and 5c.
4.5.2.1

5a Northern most western outlet - Chainage 11860

A small culvert discharges into 144 Park Estate Road (Figure 4-11) carrying stormwater from the northern most of
the three scruffy domed manholes from the swales adjacent to the BP Service Centre.
The culvert discharges to a wetland area dominated by starwort and soft rush (Juncus effusus). The open area of
water directly downstream of the culvert is approximately 1m wide and 0.3m deep. Within a metre of the culvert
outlet the water depth had reduced to 0.1m and the aquatic habitat formed a linear wetland approximately 1.5m wide,
occasionally up to 2.5m wide, with a channel (Figure 4-12).
The wetland was surrounded by pasture, with occasional patches of gorse.
The water quality adjacent to the culvert was good, with a temperature of 13.1ºC, dissolved oxygen concentration of
86%, 9.0 mg/L, and a conductivity of 130µS/cm. Iron flocc was present, forming a sheen on the water surface.
One post- whitebait banded kōkopu (Galaxias fasciatus) was caught while electric fishing the wetland and shallow
channel. No eels or signs of movement indicative of the presence of other fish were observed. The fish IBI score for
the site was ‘Poor’.

WAKA KOTAHI NZ TRANSPORT AGENCY

FILE 506207-0490-REP-NN-0061.DOCX | 10/06/2021 | REVISION C | PAGE 47

Figure 4-11 West Site 5a culvert outlet

4.5.2.2

Figure 4-12 West Site 5a wetland and channel

5b Central most western outlet - Chainage 11940

A small wetland area is present at the outlet and around the concrete culvert headwall (Figure 4-13) for stormwater
discharge from the central scruffy domed manhole adjacent to the BP Service Centre.
The wetland is dominated by pasture grass, mercer grass and soft rush with occasional Isolepis and startwort (Figure
4-14).
A bacterial sheen was present of the surface of the water and iron flocc was evident (Figure 4-13).

Figure 4-13 West Site 5b culvert outlet

4.5.2.3

Figure 4-14 West Site 5b exotic wetland

5c Southern most western outlet - Chainage 12050

The southern most scruffy dome in the BP Service Centre stormwater swale discharged west of SH1 on 144 Park
Estate Road, approximately 13m west of the motorway reserve. The outlet was a small culvert, internal diameter
0.34m, with broken wing wall into a 0.5m long by 0.5m wide scour pool (Figure 4-15). From the small scour pool the
flow formed a short narrow soft bottomed stream 0.1 - 0.4m wide and 0.15m deep (Figure 4-16).
The stream discharged to a wider wetland system, initially dominated by watercress and blunt pond weed which
formed a narrow band approximately 10m² where the stream transitioned to the wider wetland, which was dominated
by water celery where other flow paths combined.

WAKA KOTAHI NZ TRANSPORT AGENCY

FILE 506207-0490-REP-NN-0061.DOCX | 10/06/2021 | REVISION C | PAGE 48

The riparian area comprised pasture and gorse on the edge of stream with occasional soft rush, starwort, mercer
grass, watercress and rare patches of Isolepis.

Figure 4-15 West Site 5c culvert outlet

4.6

Figure 4-16 West Site 5c upper stream section

Site 11 Karaka Reserve, Drury Interchange – Pond

The Karaka Reserve is located adjacent to south eastern quadrant of the Drury Interchange, between the Great
South Road onramp southbound and the railway line. Works in the flow path, immediately prior to the July 2020 field
survey from the reserve to the Hingaia Stream for an access track blocked the flowpath resulting in a 70m long pond,
approximately 12m wide and covering 750m². Although there is a culvert under the access track, it is elevated and
the flow path immediately upstream of the culvert has been filled with scoria, blocking flow from the reserve (Figure
4-17 and Figure 4-18).

Figure 4-17 Access track and forming barrier in Karaka
Reserve

Figure 4-18 Ponded water in Karaka Reserve

The vegetation in the ponded area comprised a mix of terrestrial vegetation, pasture grasses, dock (Rumex
obtusifolius), blackberry (Rubus fruticosus agg), plantain and thistles, indicating recent ponding, and winter die-off
remains of willow weed, indicating the presence of historic damp habitats (Figure 4-19 and Figure 4-20).
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Figure 4-20 Decaying thistle and willow weed (winter dieback) in pond

Figure 4-19 Grass and dock under water

The remaining vegetation around the pond comprised adventive species indicative of fallow pasture, grasses,
plantains, thistles, grey willow, dock, soft rush (Juncus effusus), blackberry, woolly nightshade, nightshade (Solanum
nigrum). The ecological value of this vegetation within the reserve was Negligible.
A more recent drive-by of the site in October 2020, confirmed additional works throughout the area were being carried
out on behalf of Watercare, for the Drury South wastewater servicing (Figure 4-21 and Figure 4-22).
Once the works have been completed it is likely that the barrier will be removed and the lowest point in the ponded
area will have some wetland characteristics, dominated by the willow weed.

Figure 4-21 Karaka Reserve works, view from Flanagan
Road

5

Figure 4-22 Karaka Reserve works, view from Great South
Rd

ESTUARINE ECOLOGY

One area of estuarine habitat is present within the Project area, in the vicinity of the Jesmond Bridge over the
Ngakoroa Stream.
Although estuarine habitat is present either side of and under the bridge, the boundary of the CMA is designated as
the northern side of the bridge (AUP, Appendix 7) and this area of CMA is designated SEA Marine 1 (SEA-M1-29b,
Figure 5-1). The re-construction of Bremner Road involves the demolition and replacement of the bridge over the
Ngakoroa Stream for the Project (Jesmond Bridge), which will result in works in the CMA, SEA-M1-29b and the
northern most edge of the SEA_T_530b.
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The values of the SEA marine (SEA-M1-29b) are described in Schedule 4 of the AUP as:
29b Upper reaches Drury Creek SEA-M1
Within the upper tidal reaches of Drury Creek there are a variety of marshes, grading from mangroves
through to extensive areas of jointed rush-dominated saltmarsh, to freshwater vegetation in response to
salinity changes. This same area is a migration pathway between marine and freshwater habitats for a
number of different species of native freshwater fishes.
The southern boundary of SEA-M1-29b is Jesmond Bridge and the SEA then extends northward extending over
15ha of habitat.
The habitat under and either side of the bridge is tidal (refer to Coastal Physical Processes Assessment Report). The
channel is dominated by very soft sediment, mud and clay, with occasional areas of gravel and areas of rock, placed
around the existing bridge abutments. The intertidal habitat is very limited as the slope into the water is steep (Figure
5-2 and Figure 5-3) resulting in an embankment with 2 – 5m of intertidal habitat under low flow conditions.
Either side of the bridge the intertidal habitat was very soft with significantly less hard substrate and the hard substrate
that was present was covered by very soft sediment (upstream) or salt marsh (downstream).
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Figure 5-1 Boundary of Coastal Marine Area and SEAs near Jesmond Bridge crossing Ngakoroa Stream (source
Auckland Council GeoMaps).

The intertidal habitat adjacent to the southern side of the bridge (within the SEA_T_530b) has been recently modified
with the addition of a new pipe bridge and shared path on the southern side of the bridge. The intertidal comprised
rock rip-rap from high tide level to low tide (Figure 5-2 and Figure 5-3).
Under the road bridge the substrate comprises mud, gravel and rock. The coastal terrestrial vegetation on the
southern embankment (both east and west banks) comprised grass and early successional weed species dominated
by thistle and wild radish, establishing after recent clearance for the new pipe bridge and shared path (Figure 5-4
and Figure 5-5). A solitary tōtara approximately 15m upstream on the eastern bank was the only native tree in the
riparian area near the bridge. Although close, this tree is outside of the proposed works area.
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Figure 5-2 Rock under new pipe bridge

Figure 5-3 Intertidal substrate at south-west abutment

Figure 5-4 Riparian vegetation SE bank

Figure 5-5 Riparian vegetation SW bank

The coastal terrestrial vegetation on the northern embankments comprised a steep, narrow band of urban amenity
planting on the eastern embankment (monkey apple Syzygium smithii, black matipo, Japanese honeysuckle Lonicera
japonica, Agapanthus, onion weed Allium triquetum; Figure 5-6) and grass with shade cloth and matting on the
western embankment (Figure 5-7).

Figure 5-6 Riparian vegetation NE bank

Figure 5-7 Riparian vegetation NW bank

The intertidal flora under the bridge was depauperate, as most the substrate was rip-rap. Under the road bridge on
the eastern bank occasional very small patches of māakoako or sea primrose (Samolus repens) were present
(Figure 5-8).
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Figure 5-8 Patchy Samolus under bridge

Figure 5-9 Samolus, Cotula, Apium and Potamopyrgus
(centre)

The intertidal flora immediately to the sides of the bridge comprised patchy areas of herbaceous salt marsh,
dominated by bachelor’s buttons, with māakoako and sea celery (Apium prostratum) (Figure 5-9). The herbaceous
salt-mash band was present in separated patches and ranged between 0.5 - 4m wide in the upper intertidal area
near all four corners of the bridge. Lower in the intertidal mangroves (Avicennia marina subsp. australasica) were
occasionally present north of the bridge with six mature individuals present at the north west abutment. Rush marsh,
dominated by oioi, jointed club rush, was present adjacent to the north west abutment in a clear dense band 2 – 5m
wide in the upper intertidal, extending to a 50m wide band 20m downstream of the bridge (Figure 5-10 and Figure
5-11).

Figure 5-10 Intertidal salt marsh NW abutment

Figure 5-11 Intertidal salt marsh and cloth matting NW
abutment

Under bridge abutments the upper intertidal the fauna was depauperate, with occasional patches of the small
freshwater gastropod, Potamopyrgus antipodarum/estuarinus. Hand searching for larger fauna, specifically edible
shellfish species, within the rocky substrate resulted in a zero count. Replicate 0.25m² quadrats within the soft
intertidal sediments were searched, also returning a zero count for larger macrofauna. Burrows from the tunnelling
mudcrab (Austrohelice crassa) were common in the upper intertidal. Although dead shell from the brackish water
mussel Xenostrobus secures were present, no live mussels were found and no other macrofauna, aside from the
Potamopyrgus were event (Figure 5-12 and Figure 5-13).

WAKA KOTAHI NZ TRANSPORT AGENCY

FILE 506207-0490-REP-NN-0061.DOCX | 10/06/2021 | REVISION C | PAGE 54

Figure 5-12 Tunnelling mud crab holes

Figure 5-13 Intertidal quadrat with Potamopyrgus and
mussel shell (dead)

With the exception of the tunnelling mud crab no other large macrofauna were found in the midtidal and shallow
subtidal quadrats under the bridge. There was no population of oysters in the intertidal, shallow subtidal or attached
on the bridge abutments.
Mid-tidal and shallow subtidal quadrats within the batchelor’s button meadow showed similar results with tunnelling
mudcrab occasionally present but no edible shellfish resources.
The area under the bridge and immediately upstream of the bridge is a transition zone between marine and
freshwater habitats and a pathway for migratory fish, i.e. eels and whitebait. The presence of saltmarsh plants either
side of the bridge would exclude the area for inanga (Galaxias maculatus) spawning habitat. Inanga spawning areas
will be upstream of the bridge at the top of the high spring tide wedge. Inanga have been observed 6km upstream
from where the stream discharges into Drury Creek and inanga spawning areas have been identified to be
immediately downstream of the Great South Road Bridge, 600m upstream of Jesmond Bridge across the Ngakoroa
Stream2.
The ecological value of the Ngakoroa Stream CMA and estuarine area adjacent to Jesmond Bridge crossing within
the Project area was assessed as Moderate. Although the habitats have been modified and recently disturbed, there
are well-established salt marsh habitat dominated by bachelor’s buttons and sea rushes, and the area is important
as the pathway for diadromous native fish transitioning between freshwater and marine phases of their lifecycles.

6

ASSESSMENT OF EFFECTS

6.1

Introduction

The existing ecological values in the Project area are of negligible to moderate value across terrestrial, estuarine and
freshwater ecosystems. Terrestrial ecology values are negligible, being almost entirely planted areas of narrow
hedgerows, mowed grass strips or small clusters of exotic trees. Estuarine ecological values are moderate, mainly
for connectivity reasons. Freshwater values range from negligible to low. Where values are negligible, adverse
effects are not greater than ‘Very Low’ (
Table 2-5)
The level of effects are assessed in this section against the EcIA guidelines (Roper-Lyndsay et al. 2018) as described
in Section 1 of this Appendix and Table 2-1 to
Table 2-5. These effects are then summarised in the context of the RMA (less than minor, minor).

2

Morphum Environmental Limited (2018). Ngakoroa Watercourse Assessment Report, prepared for Auckland Council. 114pp.
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6.2

Terrestrial Ecology

North of Papakura Interchange, on the northbound side of the existing carriageway, there is no indigenous vegetation
or potentially important fauna habitat (lizards, birds, bats), and the terrestrial ecological values in this area are
negligible. A shared user path is proposed on the north bound side, north of Papakura Interchange. The works are
minimal in this area and the magnitude of effect of construction and operation of this is negligible. Overall the level
of effect is Very Low.
Approximately 500 m of negligible value planted native ‘hedgerow’ vegetation, including two large macrocapa trees
would be removed from along the southbound side of the motorway, where an onramp and merge lane is proposed.
On the north bound side, the negligible value Japanese cedar hedgerow (including many dead and dying trees),
small patch of regenerating vegetation (with some common natives) north of Parkview Road, oak and eucalyptus
trees around Drury Interchange would be removed to construct a new shared-user path. A further 200 m of negligible
value native hedgerow plantings and oak trees around the Drury Interchange on the southbound side, north of the
Drury Interchange would also be removed to construct an off-ramp.
While naturally occurring native terrestrial vegetation and habitats in the surrounding landscape are generally sparse
given the landuse and high level of modification (Auckland Council 2019), some natural and functionally more
important vegetation occurs around Drury Creek to the west, Otūwairoa Creek and Ngakoroa Stream to the south.
These areas are generally also linear and narrow (riparian), however are cumulatively much larger than the small
areas of planted hedgerows within the Project, of which there is approximately 700 m of young (3-5 m tall) planted
native compositions, and scattered larger exotic trees. Of note is Kirk’s Bush, approximately 750 m east of the Project
area, which supports some 7 ha of taraire, tawa, podocarp forest of substantially greater ecological value. Therefore
the magnitude of the effect of removal of negligible value planted, amenity and narrow hedgerow vegetation within
the Project , which is a permitted activity (AUP), would be of Low magnitude, as per Table 2-4 (EcIA guidelines,
2018). That is, there would be a minor shift away from baseline conditions, given that there are larger areas of similar
and higher value vegetation in the surrounding landscape.
In considering the low magnitude of effect, it is considered that replacement of this vegetation would reduce the effect
to temporary, whereby most of the native plantings are of short stature (approximately 3- 6 m) and probably less than
15 years old. Replacement planting with suitable native species would provide opportunities to replace exotic species
with natives, increase natural diversity and reduce the potential effect to a temporary effect with medium term duration
(as per Table 9 of Roper-Lyndsay et al. 2018).
In accordance with
Table 2-5, the overall level of effect of construction of the Project on terrestrial ecological values is Very Low.

6.3

Evaluation of terrestrial effects under RMA and AUP

Low and Very Low effects are not normally considered to be of concern under the RMA (1991), although normal
design, construction and operational care should be exercised to minimise adverse effects (Roper-Lyndsay et al.
2018). Therefore, the very low level effect of construction of the Project is considered to be less than minor under
the RMA.
With the exception of riparian yards and the Ngakoroa Stream SEA (where the majority of the terrestrial vegetation
has already been removed, see Figure 5-1 to Figure 5-13), the areas of planted native and exotic vegetation that
would be removed for construction of the Project have no statutory protections under the AUP.
Therefore, replacement or remediation planting with suitable native species, while not required, would reduce the
very low level effects to temporary, and provide the positive effect of an increase in indigenous biodiversity values.
Any adverse effects of vegetation removal in the riparian yard and adjacent to Ngakoroa Stream will be short term
and will be mitigated through native riparian planting implemented though the landscape planting plan.
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6.4

Freshwater Ecology

Culverts 14D, 14E and 14F (Sites 1 – 3) will be upgraded as part of Stage 1A (refer Stormwater Assessment Report)
and as such the upgraded culverts form the baseline scenario for determination of ecological effects for the Project .
At all three culverts the Project culvert extensions will extend over the consented erosion control areas by up to 15m
(refer Table 11: Proposed culvert 14D, 14E and F extensions, Appendix D.3 Stormwater and Hydrology) and
therefore the assessment of the aquatic ecological value of each site reflects this modified environment (refer Table
12: Proposed culvert works, Appendix D.3 Stormwater and Hydrology).
A summary of the freshwater ecological effects for the Project is present in (Table 6-1), with further detail of the
attributes and criteria provided in Table 2-1 to
Table 2-5.
Table 6-1 Summary of Freshwater Ecological Effects
Site

Aquatic
Ecological
Value

Comment
(existing/consented
works)

Magnitude of
Effect

Comment (proposed
works)

Level of
Ecological
Effect (EIANZ,
2018)

Site 1 – West
Culvert 14D

Negligible

Culvert extension and riprap provided for under
Stage 1A.

Negligible

Culvert extension (14.5m)
over rip-rap provided for
under Stage 1A. Shared
use path bridge over
stream (over rip-rap).
Total rip-rap apron 18.0m
long.

Very Low

Site 2 – West
Culvert 14E

Negligible

Culvert extension and riprap provided for under
Stage 1A.

Negligible

Culvert extension (15.0m)
over rip-rap provided for
under Stage 1A. Shared
use path bridge over
stream (over rip-rap).
Total rip-rap apron 15.6m
long.

Very Low

Site 3 – West
Culvert 14F

Negligible

Culvert extension and riprap provided for under
Stage 1A.

Negligible

Culvert extension (15.0m)
over rip-rap provided for
under Stage 1A. Shared
use path bridge over
stream (over rip-rap).
Total rip-rap apron 19.2m
long.

Very Low

Site 5 – East
Inlets for
Culverts G,H, I

Negligible

Modified stormwater
drainage system with a
lined channel, concrete
pads, scruffy domed
manholes. Occasional
patches of hyrophytic
vegetation near concrete
pads.

Negligible

Diversion and
reinstatement of swales

Very Low

Site 5a – West
Culvert G

Low

Heavily impacted open
pastoral site on 144 Park
Estate Road. Fish possible

Negligible

Shared use path in
pasture. No length or
diameter extensions,
remaining in service,
outfalls to be repaired, riprap apron 1.5m long.
Negligible impact on
aquatic habitats.

Very Low
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Site 5b – West
Culvert H

Low

Heavily impacted open
pastoral site on 144 Park
Estate Road.

Negligible

Shared use path in
pasture. No length or
diameter extensions,
remaining in service,
outfalls to be repaired, riprap apron 1.5m long.
Negligible impact on
aquatic habitats.

Very Low

Site 5c – West
Culvert I

Low

Heavily impacted open
pastoral site on 144 Park
Estate Road. Fish
possible.

Negligible

Shared use path in
pasture. No length or
diameter extensions,
remaining in service,
outfalls to be repaired, riprap apron 1.8m long.
Negligible impact on
aquatic habitats.

Very Low

Site 11

Low

Induced pond, aquatic
habitat potentially reducing
to a wetland once recent
barrier in flow path removed
and Watercare complete
current works.

Moderate

Loss of a moderate
proportion of the potential
aquatic habitat

Low

Earthworks for the shared path and widening of the motorway and modification to the interchanges for the Project
will occur both within the existing designation and the NOR areas. Freshwater aquatic habitats that will be lost as a
result of the works are: areas of consented (Stage 1A) rip-rap (Sites 1 – 3, Culverts 14D – 14F); and potentially the
edge of the pond area / potential wetland area in Karaka Reserve (Site 11). Freshwater aquatic habitats that will be
modified as a result of the works are: additional areas of erosion control for culverts 14D – 14F; drainage swales at
Site 5 east, adjacent to the BP centre; and the edge of wetland habitats at Site 5a-c west when the culvert outlets
are upgraded.
There is the possibility that shortfin eel may move into the area of rip-rap where the culvert extensions are proposed
and/or be present in areas where new erosion control (rip-rap) is to be placed. Native fish management with native
fish recovery and relocation would mitigate potential adverse effects on native fish to negligible.
As all of the sites have low or negligible aquatic ecological values, the level of aquatic ecological effect is assessed
as low or very low at all the sites.
During construction, the potential for increased erosion and sedimentation from the works into the freshwater
environments and the adjoining CMA/estuarine environments, can be avoided and/or minimised by utilising strict
sediment control procedures, and will be addressed in the Erosion and Sediment Control Plan, working to best
practice guidance as required by Auckland Council.
Any adverse effects of vegetation removal in the riparian yards will be short term and will be mitigated through native
riparian planting implemented though the landscape planting plan.
The modification of existing stormwater swales adjacent to the motorway are unlikely to result in any residual loss of
aquatic habitat value and the increase in treatment of the roadway stormwater will provide a positive benefit on the
quality of the water entering the area.
The remedial works on the existing outfall headwalls at Culverts G, H and I and the addition of rip-rap will provide
positive ecological benefits by reducing the risk of erosion and scour in the vicinity of the current outlets.
The cumulative effect of the small extensions (15m or less) of culverts 14D, 14E and 14F is negligible. The entire
stream catchment to the east of State Highway 1 is piped. Water flowing through the existing pipes beneath the
State Highway is from an existing extensive urban development and untreated. The additional piped areas, Culverts
14D, E and F, which were consented during 1A, now require a short length of extension over what are already
consented rip-rap areas, with additional rip-rap to accommodate the extended pipes. Taking into consideration the
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low ecological value of these watercourses, the complete lack of upstream ecological connectivity and low potential
of these areas, the cumulative effects are not considered significant, and are negligible over and above the existing
situation.

6.5

Estuarine Ecology

The Project works are proposed directly in the estuarine ecosystems and the CMA of Ngakoroa Stream, at Jesmond
Bridge (Bremner Road crossing Ngakoroa Stream).
Construction and operational effects associated with the Project that have potential to have effects on the CMA and
estuarine habitats are:
◼

Loss of salt-marsh habitat.

◼

Avoidance behaviour by migrating whitebait species during the late winter spring.

◼

Release of contaminants, such as dry concrete, hydrocarbons or bridge deconstruction debris into the estuarine
area.

◼

Release of sediment.

◼

Sub-surface noise generation.

The scale of the loss of habitat through construction will depend upon the construction methodology and management
of the site. Works could either be carried out from the land, with access from the south through the road reserve and
recently modified and grassed embankments, from the north with access from the new reclamation and esplanade
reserves, or via a barge. In both circumstances (land or barge) intertidal flora in the local area will be crushed or
damaged. Adverse effects of the construction and loss of habitat can be mitigated through the construction
methodology limiting the construction footprint and ensuring that all activity in the intertidal is limited to the footprint.
The use of construction materials that have the potential for adverse effects in the intertidal will need to be carefully
managed. For example, dry cement powder and concrete dust is toxic to aquatic life. The lime which is a major
component of cement and concrete dissolves easily in water and drastically increases the pH, immediately killing fish
and other aquatic life.
The generation of sediment during construction of the piles in the subtidal area of Ngakoroa Stream, will depend
upon the construction methodology. The potential for generation of sediment during construction is high, as the flow
through the subtidal channel is high and the areas within, above and below the construction site is comprised of soft,
easily mobilised sediments (Coastal Physical Processes Assessment Report).
Underwater noise can have an adverse effect on a range of marine animals that rely on sound to communicate,
navigate, hunt and mate. Impact and vibratory piling, as will potentially be used in the Ngakoroa Stream channel, can
generate significant underwater noise. The effects of the underwater noise can be mitigated by timing of the works
and/or the use of trained marine mammal observers during piling Carrying out the piling at low tide will reduce both
the travel of the noise and the potential for marine mammals to be utilising the area in the vicinity of the works.
Alternatively, the potential for effects can be mitigated by.the use of trained marine mammal observers prior to and
during piling, and management of the works so no piling occurs when marine mammals are spotted until their
departure from the works area.
Recent riparian remedial works on the north west embankment have used erosion control blankets (probably coconut
fiber blanket) with a fine plastic mesh inner (Figure 6-1 and Figure 6-2). This mesh is exposed and pieces have torn
free. Any works in this area will need to ensure that none of the mesh enters or has the potential to enter the stream
and estuary. The plastic mesh will act as an uncontrolled fishing net. Stabilisation or preferably removal and
replacement with blankets with a biodegradable mesh (for example Biomac CJ450 as used on the Puhoi to
Warkworth motorway project) is recommended. In addition, any stablisation works using erosion control blankets
elsewhere on the project needs to ensure the blankets are fully biodegradable when used in the vicinity of any
waterways.
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Figure 6-1 Exposed inner mesh of erosion blanket3

Figure 6-2 Closer view of plastic mesh

To mitigate the potential effects within the marine area, the following actions are recommended:
◼

Minimise the construction footprint adjacent to the CMA to a narrow corridor, to reduce the potential for habitat
damage.

◼

Minimise access in the CMA or estuary during construction.

◼

Debris from the deconstruction of the current bridge should be managed is such a way to ensure no debris
enters the stream / estuarine habitat, or is removed immediately.

◼

Erosion and sediment management to minimise inputs to the stream.

◼

Impact or vibratory piling to be a.) carried out between half tide falling and half tide rising (3 hours either side of
low tide, totalling just over 6 hours) or alternatively b.) with the use of trained marine mammal observers working
to a Marine Mammal Plan.

◼

Careful management of construction materials and machinery adjacent to the CMA and estuary, with additional
specific attention and protocols to ensure the handling of cement and concrete dust does not cause toxic effects
in the marine area, and no mesh from the previous bank restoration enters the stream and estuary.

◼

When remediating the site, using substrate in the intertidal suitable for natural re-establishment of the saltmarsh vegetation.

A new stormwater outfall is proposed in close vicinity to the CMA / in the CMA north of Jesmond Bridge. All other
stormwater outfalls will be located outside of the CMA and have erosion protection proposed to mitigate the effects
of the flows. Stormwater will be treated in ponds, wetland, swales and/or devices prior to discharge, which will result
in an improvement of stormwater quality and attenuation of flows over the current stormwater discharges.
The proximity of the stormwater outlets to the saltmarsh will not adversely affect the growth of the saltmarsh. These
salt marsh habitats are within the tidal stream, which at times is entirely freshwater (low tide, high rainfall events) and
at times entirely salt water (high spring tides or king tides and low rainfall). Although the discharge from the
stormwater outfalls will be freshwater, at high tide (the zone where the salt marsh is present) the dominant influence
is the salt water.

3

unknown whether dead bird was tangled or died from other causes e.g. vehicle strike
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7

AUCKLAND UNITARY PLAN AND NATIONAL POLICY
STATEMENTS

The section provides an overview of the AUP standards that apply to the Project. Chapter E3 of the AUP relates to
Lakes, rivers, streams and wetlands, Chapter E26 is relevant to Vegetation Management and Biodiversity, and
Chapter F2, relates to the General Coastal Marine Zone.
The New Zealand Coastal Policy Statement (CPS), the National Policy Statement for Freshwater Management
(NPSFM) and National Environmental Standards for Freshwater (NES Freshwater), policies and standards also
apply.
At Jesmond Bridge (over Ngakoroa Stream), the CMA ends just off the northern (seaward) side of the bridge (Figure
5-1). Consequently AUP Chapter F2 (General Coastal Marine Zone) only applies to works in the CMA, north of the
current bridge structure, whereas the CPS applies to the CMA and estuarine areas (both north and south of the
bridge).
Each is addressed in turn below.

7.1

Auckland Unitary Plan

7.1.1

AUP Chapter E3: Lakes, rivers, streams and wetlands

In regards to freshwater ecology, the following rules in the AUP apply to activities within the Project area:
◼

E3.4.1 (A16) Mangrove removal of up to 200m² immediately adjacent to existing lawful structures, infrastructure
or drainage systems to enable their operation, use, maintenance, repair, and functioning complying with the
standards in E3.6.1.9 is a permitted activity.

◼

E3.4.1 (A24) Demolition or removal of existing structures complying with standards in E3.6.1.13, is a permitted
activity.

◼

E3.4.1 (A29) Bridges or pipe bridges complying the standards in E3.61.16. are permitted activities outside of
overlays, and discretionary activities within overlays.

◼

E3.4.1 (A34) Erosion control structure less than 30m in length when measured parallel to the direction of water
flow complying with the standards in E3.6.1.14 are permitted activities outside of overlays, and discretionary
activities within overlays

◼

E3.4.1 (A39) Stormwater or wastewater outfall complying with the standards in E3.6.1.14 is a permitted activity
permitted outside of overlays, and a discretionary activity within overlays.

◼

E3.4.1 (A49) New reclamation or drainage, including filling over a piped stream, is a non-complying activity.

These AUP activities apply to the demolition and reconstruction of the Jesmond Bridge, which is currently outside of
both the SEA-T and SEA-M, but construction works upstream of the bridge will be within the edge of the SEA-T; the
extension or replacement of existing culverts; and the improvements to existing stormwater outfalls. Within the
Project areas the level of ecological effect for all of these activities was assessed as low or very low.
7.1.2

AUP Chapter E26 Infrastructure

In regards to vegetation management, the objectives and policies for vegetation management are as stated in
chapters D9 and E15 and the following AUP rules apply.
7.1.2.1
◼

Table E26.3.3.1 Activity table – Network utilities and electricity generation - Vegetation
management

(A76) Vegetation alteration or removal is a permitted activity in coastal areas, riparian areas and SEAs.
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◼

(A77) Vegetation alteration or removal that does not comply with Standards E26.3.5.1 to E26.3.5.4 is a
restricted discretionary activity in coastal areas, riparian areas and SEAs.
− 26.3.5.1 (1) Must not include trees over 6m in height, or 600mm in girth unless their removal is otherwise
permitted by a rule in this Plan.
− 26.3.5.1 (3) Must not result in the removal of more than 50m² of vegetation within a coastal area or riparian
area not identified as a significant ecological area.
− 26.3.5.1 (7) Vegetation alteration or removal from a significant ecological area must be for the purpose of:
◼

(a) the operation, maintenance, renewal, repair or removal of network utilities or electricity generation
facilities or minor infrastructure upgrading and not result in the removal of more than 20m² of vegetation,
except within the formation width of the road.

These AUP activities apply to the vegetation removal associated with the extension or replacement of existing
culverts, construction of stormwater outfalls within the riparian areas, and the demolition and construction works
associated with Jesmond Bridge. Within the works areas, there are no trees over 6 m in height, or 600 mm in girth
within the coastal or riparian areas, or the Significant Ecological Areas Overlay. There would be no more than 50 m²
of vegetation removal within coastal or riparian areas, or more than 20m² within the Significant Ecological Areas
Overlay. In addition, with the exception of some small areas of salt marsh near the abutments of Jesmond Bridge,
the value of riparian and coastal vegetation was low to negligible, and the proposed replacement plantings with native
trees and shrubs will mitigate the temporary adverse effects of vegetation removal.
7.1.3

AUP Chapter F2 General Coastal Marine Zone

In regards to marine ecology and works in the CMA (north of Jesmond Bridge), the following AUP rules apply.
7.1.3.1

Table F2.19.1 Activity table – Drainage, reclamation and declamation

◼

F2.19.1 (A3) Minor reclamation for the purpose of maintaining, repairing or upgrading a lawful reclamation is
restricted discretionary in the GCM Zone, and discretionary within SEA-M1.

◼

F2.19.1 (A4) Reclamation or drainage for safe and efficient operation or construction of infrastructure is
discretionary in the GCM Zone, and non-complying within SEA-M1.

◼

F2.19.1 (A6) Declamation is discretionary in the GCM Zone, and non-complying within SEA-M1.

7.1.3.2

Table F2.19.4 Activity table – Coastal marine area disturbance, and Table F2.19.8 Activity table Use and activities

Do not apply to structures addressed by Table F2.19.10.
7.1.3.3

F2.19.10 Activity table – Structures

◼

(A124) Extension or alteration of existing lawful coastal marine area structures or buildings that are a
component of infrastructure (other than as provided for as minor infrastructure upgrading of network utilities) is
restricted discretionary in the GCM Zone, and discretionary within SEA-M1.

◼

(A125) Demolition or removal of any buildings or coastal marine area structures is permitted in the GCM Zone,
and C within SEA-M1.

◼

(A134) Occupation of the common marine and coastal area by infrastructure structures, that form part of a
network operated or managed by a network utility operator, and were lawfully existing at 23 October 2001, and
any subsequent upgrade to such a structure is permitted.

These AUP activities apply to the demolition and construction of the Jesmond Bridge. With the mitigation measures
recommended within Section 6 of this report the adverse effects of the demolition and construction will be temporary
and can be mitigated to less than minor.
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7.2

National Policy Statement for Freshwater Management 2020 (NPSFM)
and National Environmental Standards for Freshwater (NES
Freshwater)

The National Policy Statement for Freshwater Management 2020 provides direction under the RMA, to local
authorities on managing activities that affect the health of freshwater. The functional need for specified infrastructure,
such as this project, is specifically recognised in the NPSFM, with the effects of the activity managed through applying
the effects management hierarchy.
The Policies of the National Policy Statement for Freshwater Management 2020 (NPSFM) for ecology relate to
preventing the loss of wetlands, rivers (unless there is a functional need) and protecting outstanding water bodies
and habitats of indigenous freshwater species (Policies 5 to 9).
Policy 5 states:
Freshwater is managed through a National Objectives Framework to ensure that the health and well-being of
degraded water bodies and freshwater ecosystems is improved, and the health and well-being of all other water
bodies and freshwater ecosystems is maintained and (if communities choose) improved.
The treatment of stormwater (refer to the Stormwater and Hydrology report), will result in treatment of water from the
project area over and above what is currently provided, and will result in an improvement in the quality of the water
entering the receiving waterbodies.
Policy 6 states:
There is no further loss of extent of natural inland wetlands, their values are protected, and their restoration is
promoted.
Although wetland habitats are present on the western side of the current motorway on 144 Park Estate Road, west
of the BP service centre, the effects of the project will be limited to reconstruction of the existing culvert outlets (refer
to the Stormwater Report). The upgrading of the outlets and erosion control measures will not result in any drainage
to the downstream wetlands. As there is functional need for these outfalls to be upgraded as part of the specified
infrastructure, these works are not inconsistent with the NPSFM.
At Site 11, Karaka Reserve, once the works by Watercare are completed, the ponded area is likely to reduce to an
area of habitat that would meet the criteria for a wetland. Part of this area will be included under the carriageway
and new on-ramps (south) for the Drury Interchange. As there is a functional need for the State Highway 1
carriageway and on-ramp, as part of the specified infrastructure, these works are not inconsistent with the NPSFM.

Policy 7 states:
The loss of river extent and values is avoided to the extent practicable.
The Project area, and works within rivers / streams, is limited to the existing designation and the NOR areas, which
is a very limited area adjacent to the current motorway, thereby limiting the extent of works within streams as far as
practicable.
Policy 8 states:
The significant values of outstanding water bodies are protected.
There are no outstanding fresh water bodies, or significant freshwater values within the project area.
Policy 9 states:
The habitats of indigenous freshwater species are protected.
There are minimal freshwater habitats within the project area that support indigenous freshwater species. Shortfin
eels are likely to intermittently utilise the areas near the culvert outlets during periods where sustained water is
present, but shortfin eels are present in almost all, even highly degraded habitats, throughout the region. There are
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no habitats within the project area that support a diversity of indigenous freshwater fauna or sensitive or ‘at-risk’
species.
The Project is specifically included under specified infrastructure in the NES Freshwater (as defined in the
NPSNPSFM), and as such activities in and around aquatic ecosystems are permitted, restricted discretionary and
discretionary, (Articles 45 – 47), including reclamation of the bed of a river (Article 57).
The adverse effects of the Project on freshwater aquatic ecosystems were assessed as minor as or less than minor.

7.3

The New Zealand Coastal Policy Statement 2010 (CPS)

The CPS covers the coastal environment and not only includes the CMA but also tidal estuaries, such as the
Ngakoroa Stream, coastal vegetation and landscape. Specific policies related to the ecological values of the Project
are:
Policy 6: Activities in the coastal environment, which recognises the need for provision of infrastructure as one
of the activities important to the social, economic and cultural well-being of people and communities.
Policy 10: Reclamation and de-reclamation, which has particular regard to the extent to which the reclamation
and intended purpose would provide for the efficient operation of infrastructure, including coastal roads.
Policy 11: Indigenous biological diversity (biodiversity), which recognises the need to protect the indigenous
biological diversity (indigenous ecosystems, rare or threatened vegetation, fauna and communities) in the coastal
environment and avoid, remedy or mitigate adverse effects of activities on indigenous biodiversity.
Potential adverse effects in the coastal environment relate to the demolition and construction of Jesmond Bridge, the
ecological effects of which were assessed as less than minor and have potential for ecological enhancement, with
the restoration of the indigenous riparian and coastal vegetation
No indigenous taxa, listed as threatened or at risk in the New Zealand Threat Classification Lists were recorded in
the immediate vicinity of the bridge, no significant adverse effects on indigenous biological diversity were identified
and the proposed recommendations will mitigate other adverse effects on indigenous vegetation in the coastal
environment, including the migratory pathway for native freshwater fish.
The works are not inconsistent with the New Zealand Coastal Policy Statement 2010 (CPS).

8

CONCLUSION

The Project will result in a number of positive ecological effects including:
◼

Improvement in the quality of stormwater entering the streams and estuary, through stormwater treatment.

◼

Improvement in the indigenous biodiversity of the riparian and estuarine edge planting, with replacement of
dominantly exotic weed vegetation by native trees and shrubs.

◼

Removal of erosion control blanket with ecologically harmful plastic mesh inner, immediately adjacent to the
estuarine area by Jesmond Bridge (over Ngakoroa Stream). This will reduce the risk of entrapment (and
mortality) of native birds and fish in the stream and SEA-M1.

Potential adverse ecological effects identified for the Project relate to:
◼

Loss of freshwater aquatic habitat within the erosion control area for culverts 14D – 14F, and the edge of the
pond area in Karaka Reserve.

◼

Loss or harm to shortfin eels.

◼

Loss of salt-marsh habitat.

◼

Avoidance behaviour by migrating whitebait species during the late winter spring.
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◼

Release of contaminants, such as dry concrete, hydrocarbons or bridge deconstruction debris into the estuarine
area.

◼

Sub-surface noise generation within the estuary.

◼

Release of sediment.

These potential adverse effects can be managed by undertaking:
◼

Replacement or remediation planting with suitable native species.

◼

Native fish recovery and relocation.

◼

Implementation of Erosion and Sediment Control Plan prior to the start of any works near aquatic ecosystems
including the requirement for progressive stabilisation.

◼

Minimise the construction footprint adjacent to the CMA to a narrow corridor, to reduce the potential for habitat
damage.

◼

Minimise access in the CMA or estuary during construction.

◼

Management of debris from the deconstruction of the Jesmond bridge (over Ngakoroa Stream) to ensure no
debris enters the stream / estuarine habitat, or is removed immediately.

◼

Impact or vibratory piling to be carried out either between half tide falling and half tide rising (or in accordance
with a Marine Mammal Plan using trained marine mammal observers.

◼

Management of construction materials and machinery for the construction of Jesmond bridge (over Ngakoroa
Stream) to ensure the toxicants do not enter the estuarine area, and no mesh from the previous bank
restoration enters the stream and estuary.

◼

During remediating the Jesmond bridge (over Ngakoroa Stream) site, using substrate in the intertidal suitable
for natural re-establishment of the salt-marsh vegetation.
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