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Background

Bioresearches (Babbage Consultants Limited) was engaged by Wellington International Airport
Limited (WIAL, the Airport) to prepare a marine ecological impact assessment for the Southern
Seawall Renewal Project (the Project).

WIAL intends to seek resource consents, wildlife approvals, Reserves Act approvals and
archaeological authorities for the Project under the Fastrack Approvals Act 2024 (FTAA). This
assessment has been prepared to support an application under the FTAArfthese approvals as
relevant. In particular, it addresses the assessments and requirements for resource consents (as
per the Resource Management Act 1991 (RMA)).

The Project will replace and extend the existing southern seawall (Southern Seawall) to help
safeguard the longa IJ1 G WY GWI ¢ qRYUWY nWaqd6WW RI GYl qWenNéeRUY quC
resilience to climate change, and reduce the increasing maintenane demands of the existing

seawall.

Key elements ofThe Projectthat will affect the marine environmentinclude the reconstructing the
Southern Seawall with rock and Cubipods andhe remediation of the Eastern Area with rock
protection.

Overall, theProjectis expected to increase the width of the seawall seaward by approximateR0Om,
and the total finished length of the formal seawall will increase (at the crest) by approximatel3@m
to the east.

For completeness, we note that effects on terrestriaind freshwaterecology (including avifauna) are

considered in the separate report byMichaela Scarrott and Chris WeddingBioresearches, 2025)

and effects onu Y1 Yl glWoWdRagaqiWNWAHG2 JWGUIUNaROWE! WWHY UL RT 1
Ornithology, 2025). These effects are therefore outside the scope of this report.

Assessment approach

A combination of desktop resources and field assessments were undertaken to obtain information
on the existing marine ecological values of the Southern Seawall and the zone of influence (ZOl),
being the potential impact area where the activities could diretly or indirectly impact the
environment, to assess any adverse effects on local marine biodiversity. A field assessment on
marine habitat and species occurrence was completed in April 2024 for the marine assessment of
ecological effects.

Key findings of this assessment
Most of the seabed in the vicinity of the Southern Seawall consists of rocky reefs typical of the

exposed southern Wellington coast. Mobile sediments (coarse sand and gravel) are limited to gullies
between reefs. Sediments in the remainder of the bay adominated by moderate to well sorted fine
sands.

The concentrations recorded formetals and total Polycyclic Aromatic Hydrocarbons (PAHsSh April
2024 were well below the Australian and New Zealand Environment Conservation CounéiNZECC)
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default guideline values (DGV). High energy environments such as Lyall Bay (adjacent to the
Southern Seawall) have overall coarse sediments and low concentrations of anthropogenic

contaminants.

All species encountered within the Southern Seawall are common to the rocky shores of the
Wellington South Coast. Ecklonia is the most abundant canopylike seaweed in the vicinity of the
Southern Seawall. It provides a fundamental habitat and a food source for fish and invertebrates.
Pgua and rock lobsters have benefited from the complex cave systems formed by the armour rocks
of the existing seawall. The multitude of artificial caves created by gaps under the existing seawall in
the subtidal zone have povided ideal conditions for a healthy reef ecosystem to develop.

Thevalues, magnitude of effects and overallevels of effects of the Project on marine ecology as a

result of the replacement and upgrade of the seawallwere assessed.

The assessment is

summarised in the table below (replicating Table14 of this report), which shows the specific
ecological features we assessed

Summary of the magnitude of effect and the corresponding level of effect

Ecological features

Ecological value
Criteria inTable1 & 2

Type of construction
effect

Magnitude of

effect
Criteria inTable3

Level of effect

See matrix inTable4

Southern seawalt

Highreducing to

Low toVery Low

: Low Permanent habitat loss . :
Intertidal zone Low over time over time
Permanent habitat loss High reducir)g to Moderate_ toLow
Southern seawalt Seawall Moderate Low over time over time
toe benthic communities Spreading of contaminanty  Negligible Very Low
Suspended sediment Negligible Very Low
ZOl:Seaward of seawall |Low (soft sediment)|Spreading of contaminanty  Negligible Very Low
benthic communities to High (reef) Suspended sediment Negligible Very Low
Spreading of contaminants Negligible Very Low
Plankton Low Suspended sediment Negligible Very Low
Suspended sediment Negligible Very Low
Fish and fisheries Lowto moderate Underwater noise Low Low
Artificial Lighting Low Low
Marine mammals U”‘?'?r.wate.r ngise Negl?g?ble Low
Artificial Lighting Negligible Low
: Underwater noise Negligible Low
Seabirds Artificial Lighting Nil NA

Given the proposed scale of the seawall construction footprint, the permanent loss of existing
marine habitat is likely to have a moderate magnitude of adverse effects on marine ecology as there

will be a loss of key marine elements and permanent change tmarine habitat.

However, after

construction (i.e. within 3 years), it is expected that the new seawall will be colonised by marine
species. Therefore the original loss of habitat should be mitigated by the development of new
seaweed habitat and associated ecosystems on the new seawall.
The area affected is small in comparison to the extent ahixed kelp assemblages in the southern

coast of Wellington, and colonisation of this assemblage is expected to occur over several years,
minimising the original loss. Therefore, biodiversity offsetting is not considered necessary for this

project.
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There will also be temporary impacts during construction including temporary physical disturbance
of habitats, changes in water quality through the suspension of contaminants accumulated in the
sediment, increase in suspended sediments and water turbiditynoise from drilling and milling
activities and light pollution due to the use of artificial light ahight. These effects wilgenerally be
negligible or low in magnitude.

The current construction methodology has determined that rock milling will be the only significant
underwater noise activity. Several recommendations were proposed to avoid any disturbance to
marine mammals occurring in the vicinity of the seawall during rocknilling works.
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Glossary of Abbreviations and defined terms

Term

Description

Akmon blocks

Precast elements made of mass concrete used for breakwater and seaw
armouring. They form the existing seawall and will be removed as part of
Project.

Precast elements made of mass concrete in the form of a cube used f

Cubipods breakwater and seawall armouring. They will replace the existing blocls the
seawall. See www.cubipod.com/en/
Depth at which photosynthetically available radiation (PAR, 40000 nm) is
Euphotic zone depth P P 4 y ( )

reduced to 1 % of surface values

Intertidal zone

The shore zone between thMean High-Water Springs(MHWS)and the Meatr
Low Water SpringgMLWS)

Marine Working Area

The area extends from théIHWSon the Southern Seawall south to Moa Poi
and west to the western end of Lyall Bay BreakwateFhe seabedconsists of g
rocky reef extending south of the seawall to ~100mBeyond the reef ancon
each side, the seabed consists osand and gravel.

Offshore At sea, with some distance from the shore.
The subtidal seabed zone where the seawall meets the seabed. The concr
Seawall e blocks at the base of the existing seawall are dispersed in some part
therefore the toe could extend offshore to 3 to 4 meters
Southern Seawall This includes the rear slope, wave trap, seawall facend Eastern Area

Subtidal zone

Below the intertidal zone and is continuously under water.

The Project

Wellington International Airport Southern Seawall Renewal

Zone of Influence

The area that may be affected by the biophysical changes caused by
Project and associated activities. It corresponds here to thdootprint of the
construction area. For the underwater noise effect however, the Zone
Influence may be larger dependingon the hearing sensitivity of the animg
assessed.

Abbreviation

Full term

AEE Assessment of Ecological Effects

ANZECC Australian and New Zealand Environment and Conservation Council
ANZG Australian and New ZealandGuidelines

AUD INJ Auditory Injury, which may result in a Permanent Threshold Shift
CMA Coastal Marine Area

dB Decibel

EclAG Ecological Impact Assessment guidelines

EIANZ Environmental Institute for Australia and New Zealand

GC-MS Gas Chromatography- Mass Spectrometry

GWRC Greater Wellington Regional Council

ICP-MS Inductively Coupled Plasma- Mass Spectrometry

MHWS Mean High Water Springs

MMMP Marine Mammal Management Plan

MMO Marine Mammal Observer
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Abbreviation Full term

MMOZ Marine Mammal Observation Zone

NZCPS New Zealand Coastal Policy Statement 2010
NRP Natural Resources Plan 2023or GWRC

TSS Total Suspended Solids

TTS Temporary Threshold Shift

PAH Polycyclic Aromatic Hydrocarbon

PAM Passive Acoustic Monitoring

PTS Permanent Threshold Shift

SELun | 13 LWINGL, A ¢ |Weighted cumulative sound exposure level over a 24h period
SPLI JWNLW, Ac Unweighted peak sound level

USEPA U.S. Environmental Protection Agency

ZOl Zone of Influence
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1.1 Background

The Southern Seawall at Wellington International Airport (WIAL, the Airport) has reached the end of its
functional life and requires reconstruction of its southern seawall defences The proposed Southern

Seawall Renewal Project (the Project) will help safeguard the loftgrm operation of the Airport against

Ucqgqel ¢cOWEcAcC!I Tt AWRUHI Wet WWqéWdW RI GYI qkt WI 3t RAGRIC
maintenance demands of the exising seawall.

The Projectincludes the following key elements(Figurel):

i Establishing the Miramar Golf Course and Moa Point construction yards (MGC Yard and Moa
Point Yard, respectively) and using them, along with the existing George Bolt Street
Construction Yard (George Bolt Yard), for storage and construction activities;

1 Reconstructing the Southern Seawall with rock and Cubipods;

f Creatingoftwot Y | %olorjes on the landward side of Moa Point Road (atart of the Project),
and behind the Easter Bank Remediation (once construction is completgand

1 Remediating the eroding EasterBankwith rock protection. It will provide a transition between
the main Southern Seawall and the unprotected coastline further east.

Overall, the Project is expected to take 6 to 8 years, with the seawall construction itself taking 24 to 30
months. Construction will be managed to maintainAirport operations, minimise nighttime noise, and
work around adverse weather and sea conditions. The Project must also appropriately manage
constraints arising from sourcing, transporting and stockpiling the significant volumes of rock and
Cubipods required to complete the seawall works.

This report relates to the assessment of effects on marine ecology. As the construction yards do not

include a marine component, the marine ecology assessment in this report focuses on the
reconstruction of the Southern Seawall and remediation of the erodg EasternBankin the Eastern Area

(Figurel). TheA | Y T 1J # askoh Kbidripanelddtt @f another report(Korog W§ | URq S YO YN! W= M=F

1.2 Description of the Southern Seawall construction

This sectionpresents key constructionsteps relevant to the marineenvironmentdetailed in the Project
Description of the Assessment of Environmental Effectprepared by Mitchell Daysh Limitedupdated
on 8/07/2025).

The construction process includes removing existing reno mattresses, gabion baskets, Akmons and
rock from the seawall crest area; excavating the seawall toe trench; smoothing rock pinnacles; and
breaking existing Akmons. To accommodate the construction of the new toe, the seabedck may be
milled out to a depth of at least 1.3mto up to 3mat both ends of theexisting seawall In the deeper
middle section, where the rock milling machinerycannot operate, a toefrom natural rockwill be placed.
Two layers of Cubipod armour units will be installed over the underlayer(layer of rock and reused
concrete units). Additional tasks include placing a seaward crest wall, reeonstructing the wave trap,
and replacing backslope rock armour A cross section of the engineering concepéat the middle of the
seawall is shown inFigure2.

Job Number:67104 1 Date of Issue:21 July 202!
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The EasternBank remediation will involve replacing the informal rubble with formal seawall Cubipod)

concrete armour units and rock underlayers. It is proposed that a korof habitat (Stage 2)will be

Jt qc HORt 6T WaecUTlTs¢cl T WYNWaq6WIWI YHE WG YaldH@ERY Y LWW W
Ornithology 2025).

Overall, the Projectis expected to increase the width of the seawall seaward by approximateBOm to
30m, and the total finished length of the formal seawall will increase by approximately3Dm to the east.
The footprint of the new seawall considered for this report is30m longon the seaward side of the crest

All work will be undertaken by shorebased equipment. The seawall construction is expected to take
approximately 24-30 months, operating mostly at night outside the Airport's core operating hours due
to the working height constraints (obstacle limitation surfices or OLS). Daytime works around flights
may be considered when weather conditions are calm to accelerate the construction progress.

Thezone of influence (ZOI) of the Project relates to an area occupied by habitats and species that are

adjacent to and may extend beyond the physical footprint of the Project as well. It is defined in the EIANZ
Guidelines (Roperx RUT + ¢! W qWe 0 AW=MNY b Wet WeqédWel et ol 3t Yel
changes caused by the proposed Project and asY #R¢ qq U] WéE HqR2 RqRIJt wiOWf UT RI1 L
light and vibration) generated during the Project can impact speciesutside the construction footprint.

Job Number:67104 2 Date of Issue:21 July 202!
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it KORORA COLONY (STAGE 2)
. SOUTHERN SEAWALL Y

(&

KORORA COLONY (STAGE 1)

Figure1 Overview of the Project showing the proposed works sites for the seawall renewal (from u Al Y& W& GHup@ted 10/07/2025).
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Figure 2

Engineering concept at the middle of the southern seawall (from BECA LWEngineer PlansCoupdated 10/07/2025)
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1.3 Purpose and Scope

WIAL intends to seek resource consents, wildlife approvals, Reserves Act approvals and archaeological
authorities for the Project under the Fastrack Approvals Act 2024 (FTAA). This assessment has been
prepared to support an application under the FTAA fdhese approvals (as relevant). In particular, it
addresses the assessments and requirements for resource consents (as per the Resource
Management ACtRMS1991, see Section 3. There are no marine species referred to in this report that

require a wildlife approval (noting that effects on terrestrial ecology, including avifauna, antl Y1 Y1 § W¢ | L
out of scope). Therefore, this report does not address Wildlife Act matterd.also understand that this
assessment may be relied on to support Reserves Act approvals that are also being sought through the

overall FTAA application.

With that context in mind, the purpose of this report is to undertake an assessment of the effects of the
Project on marine ecology. First, this report presents the methodology for collecting ecological
information and the undertaking of the assessment oéffects on marine ecology (Sectior8). Then, the
existing marine environment (physical and biological environment) is described (Sectiond) by
combining information from both the literature and a field survey undertaken in April 2024 by
Bioresearches staff Section 5 assesses the potential effects of the construction of the seawall on
marine ecology, and Sectiorb presents recommendations to mitigate any potential adverse effects on
marine ecology as a result of the Project.

The authors of this report are Dr Laureline Meynier and Simon West. We have the qualifications and
expertise set out in Appendix8.1 and confirm that we have read the Code of Conduct for expert
witnesses contained in the Environment Court Practice Note 2023. This report has been prepared in
compliance with that code, as if it was expert evidence presented in proceedings before the
Envronment Court. Unless we state otherwise, this report is within our area of expertise, and we have
not omitted to consider material facts known to us that might alter or detract from the opinions
expressed in this report.

For completeness, we note that effects on terrestrial ecologyincluding avifauna) are considered in the

separate report byMichaela Scarrott and Chris WeddingBioresearches, 2025) and effectsom Y| Y| § Lo L
dRaaiNWHGz JWGWUNaROWe ! DWrHrRYUY RT I T WRUOWe UYqd6 1l Wt UG
are therefore outside the scope of this report.
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We have considered the following statutory framework to guide this assessment:

1 Resource Management Act 1991
1 New Zealand Coastal Policy Statemen2010
1 Wellington Natural Resources Plar2023

2.1 Resource Management Act 1991

The purpose of the RMA is to promote the sustainable management of natural and physcial resources.
Sustainable management under the RMA requires avoiding, remedying, or mitigating adverse effects of
activities on the environment. To achieve the purpose of the RMA, matters of national importance are
to be recognised and provided for, including the praction of significant indigenous vegetation and
habitats.?

2.2 New Zealand Coastal Policy Statement (NZCPS)2010

Under the NZCPS, Policy 11 provides for the protection of biodiversity. FRpecies and habitats that
meet the criteria of Policy 11(a), adverse effects are to be avoided.

Policy 11 Indigenous biological diversity (biodiversity)
To protect indigenous biological diversity in the coastal environment:
(a) avoid adverse effects of activities on:
() indigenous taxa that are listed as threatened or at risk in the New Zealand Threat
Classification System lists;
(i) taxa that are listed by the International Union for Conservation of Nature and
Natural Resources as threatened;
(iii) indigenous ecosystems and vegetation types that are threatened in the coastal
environment, or are naturally rare;
(iv) habitats of indigenous species where the species are at the limit of their natural
range, or are naturally rare;
(v) areas containing nationally significant examples of indigenous community
types; and
(vi) areas set aside for full or partial protection of indigenous biological diversity
under other legislation;

AND (b) avoid significant adverse effects and avoid, remedy or mitigate other adverse effects of
activities on:
(i) areas of predominantly indigenous vegetation in the coastal environment
(i) habitats in the coastal environment that are important during the vulnerable life
stages of indigenous species
(iii) indigenous ecosystems and habitats that are only found in the coastal
environment and are particularly vulnerable to modification, including estuaries,

1 RMA, section 5.
2RMA, section 6(c).
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lagoons, coastal wetlands, dunelands, intertidal zones, rocky reef systems,
eelgrass and saltmarsh.

(iv) habitats of indigenous species in the coastal environment that are important for
recreational, commercial, traditional or cultural purposes

(v) habitats, including areas and routes, important to migratory species

(vi) ecological corridors, and areas important for linking or maintaining biological
values identified under this policy.

In respect of marine ecology, Policy 11 is relevant to the threatened / at rigkarine species thatmay be
within the ZOl As discussed in this report, effects on those species will be carefully managed, so that
they will essentially be avoided.

Rocky reef and kelp bed habitats in the ZOI are also potentially relevant in terms of Policyld)ir these
habitats are discussed in relation to the Wellington Natural Resources Plan provisions that implement
Policy 11 of the NZCPS, below.

2.3 Wellington Natural Resources Plan (NRP)2023

The purpose of theNRP is to promote the sustainable and integrated management of land and water in
the Wellington region. Of note, the NRP implements Policy 11 of the NZCPS at a Wellington regional
level.

2.3.1 Relevant policies in the NRP

Policy 30: Biodiversity, aquatic ecosystem health and mahinga kia

Manage the adverse effects of use and development on biodiversitgquatic ecosystem health and

mahinga kai to:

Hydrology
(a) maintain or where practicable restore natural flow characteristics and hydrodynamic
processes and the natural pattern and range of water level fluctuations in rivers, lakes and
natural wetlands, and

Water quality
(b) maintain or improve water quality including to assist with achieving the objectives in Tables
3.4, 3.5, 3.6, 3.7 and 3.8 of Objective 019, and

Aquatic habitat diversity and quality
(c) maintain or where practicable restore aquatic habitat diversity and quality, including:

(i) the form, frequency and pattern of pools, runs, and riffles in rivers, and
(ii) the natural form of rivers, lakes, natural wetlands and the coastal marine area, and

(d) where practicable restore the connections between fragmented aquatic habitats, and
Natural Resources Plan for the Wellington Region

Critical habitat for indigenous aquatic species and indigenous birds
(e) maintain or where practicable restore habitats that are important to the life cycle and survival
of indigenous aquatic species and the habitats of indigenous birds in the coastal marine area,
natural wetlands and the beds of lakes and rivers and themargins that are used for breeding,
roosting, feeding, and migration, and
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Critical life cycle periods
(f) avoid, minimise or remedy adverse effects on aquatic species at times which will most affect
the breeding, spawning, and dispersal or migration of those species, including timing the
activity, or the adverse effects of the activity, to avoid times oht year when adverse effects
may be more significant, and Riparian habitats (g) maintain or where practicable restore riparian
habitats, and

Pests
(h) avoid the introduction, and restrict the spread, of aquatic pest plants and animalsl

Policy P31: Adverse effects on biodiversity, aquatic ecosystem health, and mahinga kai

Adverse effects on biodiversity, aquatic ecosystem health and mahinga kai shall be managed by:
(a) in the first instance, activities that risk causing adverse effects on the values of a Schedule F
ecosystem or habitat, other than activities carried out in accordance with a wetland restoration
management plan, shall avoid these ecosystems and habitat If the ecosystem or habitat
cannot be avoided, the adverse effects of activities shall be managed by (b) to (g) below.
(b) avoiding adverse effects where practicable, and
(c) where adverse effects cannot be avoided, minimising them where practicable, and
(d) where adverse effects cannot be minimised, they are remedied, except as provided for in (a)
to (g), and
(e) where more than minor residual adverse effects cannot be avoided, minimised, or remedied,
biodiversity offsetting is provided where possible, and
(f) if biodiversity offsetting of more than minor residual adverse effects is not possible,
biodiversity compensation is provided, and
(9) the activity itself is avoided if biodiversity compensation cannot be undertaken in a way that
is appropriate as set out in Schedule G3, including Clause 2 of that Schedule.

Policy 38: Indigenous biodiversity values within the coastal environment
To protect the indigenous biodiversity values, use and development within the coastal environment
shall:
(a) avoid adverse effects on indigenous biodiversity values that meet the criteria in Policy 11(a)
of the New Zealand Coastal Policy Statement (NZCPS) namely:
(i) indigenous taxa listed as threatened or at risk in the NZ Threat classification
system lists or as threatened by the International Union for Conservation of
Nature and Natural Resources;
(i) indigenous ecosystems and vegetation types in the coastal environment that are
threatened or are naturally rare;
(iii) habitats of indigenous species where the species are at the limit of their natural
range, or are naturally rare;
(iv) areas in the coastal environment containing nationally significant examples of
indigenous community types;
(v) areas set aside for full or partial protection of indigenous biological diversity
under other legislation; and
(b) avoid significant adverse effects, on indigenous biodiversity values that meet the criteria in
Policy 11(b) (i)r (vi) of the NZCPS, and
(c) manage nonsignificant adverse effects of activities on indigenous biodiversity values that
meet the criteria in Policy 11(b) of the NZCPS by:
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(i) avoiding adverse effects where practicable, and

(i) where adverse effects cannot be avoided, minimising them where practicable,
and

(i) where adverse effects cannot be minimised they are remedied where
practicable, and

(iv) where residual adverse effects cannot be avoided, minimised, or remedied,
biodiversity offsetting is provided where possible, and

(v) if biodiversity offsetting of residual adverse effects is not possible, the activity
itself is avoided unless the activity is Regionally Significant Infrastructure then
biodiversity compensation is provided, and

(vi) the activity itself is avoided if biodiversity compensation cannot be undertaken
in a way that is appropriate as set out in Schedule G3, including Clause 2 of that
schedule, and (d) for all other sites within the coastal environment not meeting
Policy 11(a) or (b) of the NZCPS, manage significant adverse effects on
indigenous biodiversity values using the effects management hierarchy set out
in (b) to (g) of Policy P32.

2.3.2 Relevant schedules in the NRP

Schedule F5, as referenced in Policy 31 of the NRP, is relevant to the Project.
Schedule F5: Habitats with significant indigenous biodiversity values in the coastal marine area.

Kelp beds provide three-dimensional habitat space and structuring to the environment in rocky reef
habitats. Kelp beds are known to harbour high biodiversity and are critical to food chainSchedule F5
indicates that kelp beds do not meet the criteria of NZCPS Policy 11(a). Kelp beds are adjacent to the
seawall toe and extend to the south on the rocky reef platforms.

Macrocystis beds are considered to sustain one of the most diverse, productive and dynamic
ecosystems of the planet. Kelp beds provid¢hree-dimensional habitat space and structuring in areas
of rocky reef and are critical to food chains. The beds in the Wellington region are patchily distributed
and known to vary in size and position over tim&chedule F5 indicates that nacrocystis beds meet the
criteria of NZCPS Policy 11(a\While no Macrocystis bedsare present, a few individual plants were
observed in the area defined asmarine-side construction activities (Error! Reference source not
found.).

Subtidal rocky reefs generally have high levelof species richness because of the large number of
microhabitats. This richness is frequently augmented by biogenic-8imensional habitats created by
reef species as well as high levels of biotic interactionSchedule F5 indicates that sibtidal rocky reefs
meet the criteria of NZCPS Policy 11(a). Subtidal rocky reefs withdBnensional habitats extend south
from the seawall.

In respect of marine ecologykelp beds and subtidal rocky reefsare identified as being adjacent to the
Project area and apply to the relevant schedules and policies noted aboveés discussed in this report,
only a small fringe of kelp will be impacted by the Proje¢meaning that effects on kelp are minimised)
and the rocky reef habitats are not expected to be adversely affected by the Project.
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3 EEEEE~E NW~ENc&8?8x8] 0
3.1 Describing ecological values

A combination of desktop resources and field assessments were undertaken to obtain information on
the existing ecological values of theSouthern Seawall construction footprint and the ZOl(see Error!
Reference source not found. map). Most of the desktop information was collected from reports
prepared for the resource consent applicationfor the extension of theairport runway in2016. Those
assessmentswere carried outbetween 2014-2016 and are listed below:

9 Pritchard et al. (2016): coastal hydrodynamics and diment processes in Lyall Bay.

1 MacDiarmid et al. (2016): ecological characterisation of Lyal Bay.

1 Depreeet al. (2016): contaminants in marine sediments in Lyall Bay

1 Jameset al. (2016): assessment of ecological effects compiling information from the reports
above.

In addition to these studies, the following works were added to the desktop review:

1 Wernberget al. (2019): biology and ecology of the kelgcklonia radiata

1 Bellet al. (2000): collection of recordsof fish and fisheries in Lyall Bay.

1 Burgin & Ray (2020) and McArthur (2022): summer bird surveys in the Wellington coast, GWRC.

9 ~¢RuBDUVARIIWAWI GG WUqWel=MNMAbaWl B0t Ra! WIt qREE qlt L
South Island.

1 Department of Conservation marine mammal database records from 2010 to 2020.

As habitats may have changediue to different environmental conditions such asstorms, climate
change, or invasion of norindigenous species,a field assessment on habitatand speciesoccurrence
in the intertidal and subtidal zones as well assubtidal sediment quality, was completed in April 2024.

Thefive valuesreviewed were water clarity sediment quality, intertidal and subtidal communities, the
highest marine trophic groups (fish, seabirds and marine mammals), and fisheries.

3.1.1 Water clarity ( Turbidity, light characteristics )

An important aspect when assessing the potential effects ofonstruction is the potential changesto
optical properties of thewater columni.e. the potential for increasedturbidity and suspended sediment
levels.

Turbidity and light characteristics in the ZOIl were not assessed specifically for theroject. Instead,
values were reported from a 2014 survey conducted by NIWA for the extension of tieport runway
(MacDiarmid et al. 2016). Itis assumedthat values taken 10 years ago would still be relevant now as
factors affecting water clarity at Lyall Bay have not changed (depth, wind, coastal use with wastewater
treatment plant, and airport operations). Direct observations by divers during theApril 2024 survey
supported theresults from 2014.

Optical moorings were installed by NIWA in spring 2014 to record optical propertieserseveral weeks.
In addition, water sampling was conducted on a regular basithroughout the same time period as the
deployment of the optical moorings.

Job Number:67104 10 Date of Issue:21 July 202!



Southern Seawall Renewal Bioresearches 'Cp

Marine Ecological Impact Assessment A Babbage Company

Light characteristic was reported by the light penetration in the water columnA convenient index of
light penetration is the euphotic zone depth (zeu), defined as the depth at which photosynthetically
available radiation (PAR, 408700 nm) is reduced to 1 % of surface valuesiater turbidity (cloudiness)
is a property of light scattering by suspended fine sediment, mainly frorthe 2-63 um diameter size
range (reported in Nephelometric Turbidity Unit or NTU). It parallels the concentration of Total
Suspended Sediments (TSS) measured in the laboratory from water samples.

3.1.2 Sediment quality

Sediment quality (grain size and contaminant levels) plays an important role in the distribution of biota
living in soft sediment. Physical properties of sediment will determine the species assemblage, and
contaminant levels can affect living organisms wherthese aretoo high. Moreover,contaminants can
disperse during construction whensediment particles are resuspended in the water column

3.1.2.1 2024 sediment sampling methodology

Satellite imagery from the Land Information New Zealand (LINZ) databasshows that the seabed
adjacent to the southern seawall consists of algae-covered reef substrate intermittent with gullies
where sandtype sediment accumulates. For each gully, a central poiniat ~100mdistance from the
seawall was sampled(Figure3).

Sediment samples were collected by SCUBA divers from a boanh the 5" of April 2024 using plastic
sediment corers to a depth of 50mm. Five cores were collected at each sampling location to produce
a single composite sample for sediment texture and chemistry analyses. Each sample was thoroughly
mixed and a subsample of approximately 00ml was retained and analysed for particle size. The
remaining sample was used for chemical analyses. All samples were kept cool after collection and
were chilled on reurn to the shore.

3.1.2.2 Analytical procedures

Sediment samples were sent to Hill Laboratories, Wellington, for sediment texture analyses by wet

F RU2RUNDUW ¢ G GO Wt W6l YenNsW=ZaawWe Ul WO, GWEIES6W RII21IIt K
BIXZ00b AW ¢UT Wt NZ0G0 AW O, (b A LB IR dnemlldd Ul ¢ L HLnG! 2 Ll b 31
fraction was dried to constant weight at 60°C and the percentage of each fraction was calculated on a

dry weight basis.

Total Recoverable Arsenic (As), Cadmium (Cd), Chromium (Cr), Copper (Cu), Lead (Pb), Mercury (Hg),
Nickel (Ni) and Zinc (Zn) were measured on the 50t sediment fraction through ICRMS® after
Nitric/Hydrochloric acid digestion following US EPA 200?2 Polycyclic Aromatic Hydrocarbons (PAHS)
were analysed through a GEMS’ following US EPA 8270

Results were compared with the ANZECC sediment quality guidelineS.he ANZECC (2000) guidelines
were updated in 2018 (ANZG 2018)The data ranges of grain size, metals and PAHs were compared
with previous records from the NIWA survey (Depreet al. 2016).

3 ICP-MS (Inductively Coupled Plasma Mass Spectrometry) allows to detect and quantify elements at very low concentrations
4U.S Environmental Protection Agency standard procedure for determining total recoverable metals in samples

5 GC-MS combines Gas Chromatography (GC) and Mass Spectrometry (MS) to identify and quantify elements in a sample
5U.S Environmental Protection Agency standard procedure for determining serablatile organic compounds in samples
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Figure 3  Locations of the April 2024 intertidal and subtidal surveys

3.1.3 Intertidal and subtidal communities

3.1.3.1 2024 Intertidal survey

Theexisting seawall comprises of large concreteboulder blocks making access to the intertidal zone

along the seawall challenging(Figure4). The survey was carried out at low tiden the 4" of April 2024,

by climbing the concrete blocks close to sea level. Species were recordedin the splash zone and at

sea level or underwater with aGoProHero 9 camera attached to a pole. A 0.25n? quadrat is usually

used to determine the density of species at reguladistance intervals. Due to the uneven terrain, the

guadrat was too large to be carried while climbingand was replaced by a ruler The recording intervals

were kept as close to a 10m distanceas possible (see intertidal track and points inFigure3). The
presence and relative abundance of species was recorded with focus on macroalgaand
macroinvertebrates. The relative abundance is determind ¢t W DR a6 Il Wmwec He UE ¢ Uqml
BAY GG Y Ukl WP EBVHYFMALGEG IR YWOC ZYHh | LGN Lda) VIEA LUGAIN LULECD | WG
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Figure4  Southern seawall during survey looking west at Lyall Bay breakwater (4™ of April 2024)

3.1.3.2 2024 Subtidal rock survey

The footprint of the proposed seawall (overlay with armour rocks) will extendapproximately 20 m
seaward from the low tide mark of the existing seawall

To assess the habitat communities seaward of the seawall, four transectaere designed to start from
the low tide mark of the existing seawall and extend seaward for a distance of 100 to 20QRigure3).
For each transect, a5m interval distance-marked sink line was placed on the seafloor from a boat to
guide divers along the transect and was secured by anchors at each end.

The transect line was followed by a diver carrying a 0.25m2 quadrat and@oPro camera. At 5m
intervals, the quadrat was laid down along the transect line at the mark, and photographs were taken of
the quadrat and the surroundings.

The swellconditions during the surveyon the 3" and 6" of April 2024 were moderate to strongwhich
impeded the boat from installing the transect line close to the seawall. The transects were shorterd
and the start position was further at sea. Thearea close to the seawall was surveyed bgontinuous
video instead of photographs, with a diverstarting at the start of transect 1, going landward, and along
the seawall toe east to west until reaching the armour units protecting the Lyall Bay breakwatésee
green dashed line in Figure3). This change of methodology from photo to video did not affect the
efficiency of recording species.

The information collected during the subtidal survey was theubstrate type feef, cobbles, pebbles or
sand), the identification of macroalgae and macroinvertebrates, and the percent cover.The numbers
and species of fsh present were also recorded. The presence of species wasnapped using the GPS
locations of the start and end of each transectand the line marks foreach quadrat. The GPSlocation
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of the features recorded in the video footage at the seawall toe was estimatedy the distance
underwater made by the diver, the dive time, and an assumed constant speed during the dive.

The findings were compared to th014 NIWA survey (Mac Diarmidet al. 2016).

3.1.3.3 2024 subtidal infauna sampling

Benthic infauna {.e. organisms living in the seabed sediments) are sampled by SCUBA divers on the
5" of April 2024 at the same sites as the sediment samplingrigure3). One sample consisting of a
stainless-steel core 130mm diameter by 150mm deep wasetrieved andsieved using a 0.5mm sieve.
The residual animals and debris were fixed in 5% glyoxal a88% ethanol. In the laboratory, samples
were rinsed after a minimum of one week of fixing in glyoxal and sorted for biotandividuals were
identified to the lowest practicable level, and enumerated, by an experienced benthic taxonomist (Rod
Asher, Biolive, Nelson).

The findings were comparedo the 2014 NIWA survey (Mac Diarmiet al. 2016).

3.1.4 Plankton

Plankton communities in the ZOI were not assessed specifically for theroject. That said values were
reported from the 2014 survey conducted by NIWA for the extension of tterport runway (MacDiarmid
et al. 2016). Surface water samples(phytoplankton) and net casts (zooplankton)were collected by

NIWA stafffrom the inner, mid and outer parts of Lyall Bafsee figures 2-3 in MacDiarmidet al. 2016)

Identification and cell enumeration for phytoplankton focused on diatoms, dinoflagellates and
flagellates.

3.1.5 Fish and fisheries

Reef fish observed duringthe 3-day survey in April 2024vere recorded. The list of fish was then
compared with previous records from MacDiarmicdet al. (2016). At the scale of the ZOl, fish occurrence
was informed from distribution estimates compiled from models by Smithet al. (2013) and Leathwick
et al. (2006) described in the NIWA repoiMacDiarmid et al. 2016).

Catch and effort data for commercial fishing activities in andaround Lyall Bay were extracted from the
information gathered by NIWA (MacDiarmiet al. 2016).

3.1.6 Marine Mammals

Records of marine mammal sightingsn the Wellington Harbour and southern coastwere compiled
from different sources including the Department of Conservation database, news articles, social
media, consultant reports and research articles.

3.1.7 Seabirds

Records of bird sightings werecompiled from the annual bird surveys along the Wellington City
coastline that were carried out between November and January every year froi2018 to 2022 (Burgin
and Ray 2020, McArthur 2022). Tise records were compared with direct observations by abird
ecologist from Bioresearches during the terrestrial surveycarried out on the 26" of July and the 11 of
September 2024 (see the Assessmentof ecological effects prepared for the Projec). Only birdsusing
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a substantial time of their life underwater(underwater foraging) wereassessed in this report with the
exception of Kororg which are addressed in another reporfu Y1 Y1 § W§ | U R.oQihgricéagdl W= M= F
birds such as waders were covered ithe assessment of effects onterrestrial ecology.

3.2 Ecological assessment report methodology

This assessment followsthe Ecological Impact Assessment guidelines for use in New Zealand (EclAG)
published by the Environmental Institute of Australia and New ZealandEIANZ (RoperLindsay et al.
2018). The EclAG provide a standardised matrix framework that allows ecological effects assessments
to be transparent and consistent.

The EcIAG provide a threstep process for undertaking ecological assessments as follows:

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

Step 2: Determine the magnitude of effect (Table3), including consideration of the timescale
and permanence of the effect.

Step 3: Evaluate the overall severity olevel of effect using a matrix Table4) which combines

the above criteria.

The methods used to undertake this assessment are consistent with the EIANZ guidelines for
undertaking ecological impact assessments (RopeiLindsay et al. 2018), including the recent
Addendum Module 1 with the consideration of marine ecosystems, previously excluded (Ropeindsay

et al. 2024). Tables 1 and 2 provide criteria for assigning ecological value to mariralues and marine
habitats for assessment purposes and Tables 3 and 4ire used to describe the magnitude and level of
effects on those values

Table 1 Factors to be considered in assigning ecological value to species

Ecological value |Characteristics
Negligible Exotic species, including pests, species having recreational value
Low Nationally and locally common indigenous species
EGUHRIt WIRt qUT Wet we 0! WY qé Wl WHEqUNY! T WYnWh aqll
Locally (ED) uncommon or distinctive species
High EGUHRIJt W Rt adédlimihg,Holifd in ¢heZOR Eithet prmanently or seasonally
_ Nationally threatened species, found in the ZOI either permanently or seasonally

Moderate
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Table 2 Factors to be considered in assigning ecological value to rocky marine habitats (Roper-
Lindsay et al. 2024)

Ecological value |Characteristics

1 Rocky/artificial substrate spase, providinglimited topographic complexity

1 Rockysubstratesmothered by sediment

1 Verylow diversty andabundance of sessdle benthic organismsfor the hahitat type

1 Verylow diversty andabundance of mohile macranvertebrates for the hahitat type

9 Ses#e andmobhile benthic orgarismscomprise ONLYnvasve, opportunisticand dsturbance-tolerant taxa,
with nosenstivetaxapresent

Negligible 1 Biogerichahitat formations (e.g., perennal algalcanopes, shelfish aggregations) absent

1 Verylow diversity andabundance of fish forthe hahitat type

1 NoThreatenedor At-Riskmarine species present

1 NoThreatenedecosysten type present

1 VeryHighhabitat modification

1 Water columncontaminantconcentrations typically at orworse than ANAVQG80%

1  Seciesprotection levelsand/or scoredas'P2 2 didarecognisedWater Quality Index (WQ))

1 Rocky/artificial substrate provides limited topograpticcomplexity

1 Highsedment cover onrockysubstrate

1 Lowdiversity andabundance of sesdle benthic orgarismsfor the hahitat type, but highcover of opportunistic
macroagaepossble

1 Lowdiversity andabundance of mohile macroinvertebrates for the hahitat type

1 Sesie andmobile benthic orgarismscomprise mostly invasve, opportunistic and dsturbance-tolerant taxa
with veryfewsenstive taxapresent

Low 1 Biogerichahitat formations (e.g., perennial algalcanopies, shdlfish aggregations) absent, but biogenic habitat

formers maybe presentinlow abundarce

1 Lowdiversity andabundance of fish forthe hahitat type

1 NoThreatenedor At-Riskmarine speciespresent

1 NoThreatenedecosystemtype present

1 Highhabitat modification

1 Water column contaminant concentrations typically between AN2WQG80%and

1 90%speciesprotection levels and/or scored asWlarginalon arecogrisedWQl

1 Rocky/artificial substrate provides moderate topographic complexity

1 Moderate sediment cover onrocky substrate

1 Moderate diversity andabundance of sessile benthic orgarismsfor the hahitat type

1 Moderate diversity andabundance of mobile macrdnvertebrates for the hahitat type

1 Seside andmobhile benthic orgarismscomprise both tolerant and senstive taxa

Moderate 1 Biogerichahitat formations (e.g., perennial algalcanoges, shelfish aggregations) havemoderate spatial

extent andmoderatepatchiness

1 Moderate diversity andabundance of fish forthe hahitat type

1 Few Threateerd or At-Riskmarine species present

1 Moderate habitat modification

1 Water column contaminant concentrations typically between ANZWQG90%and

1 95%speciesprotection levels and/or scored as'\FaNdn arecognisedWQl

T Rocky/artificial substrate aburdant, providing hightopograptic complexity

1 Lowsedment cover onrocky substrate

1 Highdiversity andabundance of sesfle benthic orgarismsfor the hahitat type

1 Highdiversity andabundance of mobile macrdnvertebrates for the hahitat type

9 Ses#e andmobile benthic orgarismscomprise many sensitive taxa. Invasive, opportunistic and/or
disturbance tolerant specieslargdy absent

High 1 Biogeric hgbitat formations (e.g., perennial algalcanofes, shdlfish aggregations) havelargespatal extent and

low patchiness

1 Highdiversity andabundance of fishfor the hahitat type

1 Threatenedor At-Riskmarine species present

1 Threatenedecosystemtype present

1 Limited hakitat modification

9 Water column contaminant concentrations typically between ANZWQG95%and

1 99%speciesprotection levelsand/or scoredas® 2 2 dv BrecogrisedWQI
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Ecological value

Table 3

Characteristics

1 Rocky/artificial substrate abundant, providing very hightopographic complexity

Very low sediment cover onrocky substrate

Very highdiversity and abundance of sessile benthic organisms for the habitat type

Veryhighdiversity and abundance of mobile macroinvertebrates for the habitat type

Sessle and mobile benthic organisms comprise many sensitive taxa. Invasive, opportunistic and/or
disturbance tolerant species largely absent orlow abundance.

Biogenic habitat formations (e.g., perennial algalcanopies, shellfish aggregations) have very largespatial
extentandvery low patchiness

Veryhighdiversity and abundance of fish for the habitat type

Threatened or At-Risk marine species present and may be abundant

Largeareas of threatened ecosystem type present

Habitat unmod ified

Water quality contaminant concentrations typically at orbetter than ANZG99% species protection level
and/or scored as fExcelleU aph arecognised WQI.

= = =4 -8 A

= =4 =4 -8 —a

Criteria matrix for describing magnitude of effects (Roper -Lindsay et al. 2018)

Magnitude

Description

Total loss of, orvery major alteration , to key elements/ features of the baseline conditions such tha
the post development character/ composition/ attributes will be fundamentally changed and may b,
lost from the site altogether; AND/OR

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

Major loss or major alteration to key elements/ features of the existing baseline conditions such th
High 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.
Loss or alteration to one or more key elements/features of the existing baseline conditions, such th
Moderate 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.
Minor shift away from baseline conditions . Change arising from the loss/alteration will b
L discernible, but underlying character, composition and/or attributes of the existing baseline conditio
will be similar to pre-development circumstances/patterns; AND/OR
Having a minor effect on the known population or range of the element / feature.
Very slight change from existing baseline condition . Change barely distinguishable, approximatin
Negligible qYUWaé WWnpUYWHR6 ¢ UNWUwU RagaecqRYU6 W ?208A
Having a negligible effect on the known population or range of the element / feature.
Table 4 Criteria matrix for describing level of effects (Roper -Lindsay et al. 2018)
ERYOYNDRHC
o - High Moderate Low Negligible
~CRNDURGqel
High Moderate Low
High Moderate Low Very Low
Moderate High High Moderate Low Very Low
Low Moderate Low Low Very Low Very Low
Negligible Low Very Low Very Low Very Low Very Low
Positive Net gain Net gain Net gain Net gain Net gain

In Table4, cells with low or very low levels of effect represent low risk to ecological values rather than
low ecological values per se. For moderate levels of effects or above, measures need to be introduced
through design, or appropriate mitigation (EIANZ 2018)lhis isconsidered in the Effects Management
hierarchy which proposes mitigation measures by avoiding, minimigng, remedying, offsetting or
compensating effects on biodiversity.
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This section provides a description of the existing marine ecologglevant to the Project area and ZOl.
An assessment of the potential effects of the Project oexisting marine ecology is set out irsection 5.

4.1 The Physical Environment

The Wellington Airport runwayforms the eastern shore ofLyall Bay Lyall Bayis a semicircular, large
open bay on the Wellington south coastThebay is very expose@nd can be subject to strong southerly
swells andlarge high energywaves(Pritchard et al. 2016)

The beach on the eastern side of thexistingsouthern seawall is artificial and was built with gravels and
cobbles from the land reclamation when theairport runway was extended in 191.

4.1.1 Background turbidity and light characteristics

During the deploymentof the NIWA optical mooringn 2014, storm events affected water clarity with a
TSS increasing from 1 mg/L in calm conditions to >15 mg/L in bad weather; amduphotic depth from
20 to 30m in calm conditions to <10m in bad weathefMac Diarmidet al. 2016) Figure5). The NIWA
time-series provides a range of conditions likely to be experiencedin Lyall Baytoday and shows a very
dynamic environment withwater clarity influenced by weather eventsOn theday of the diving survey,
there were moderate to strong southerliesand the visibilitywas to a distance of ~10m.

B3 ABA,

i

value

-

- =
.3
-
S

n

DEl-lETirT'IE

Figure5  Optical mooring results (NIWA survey) in spring 2014 at entrance of Lyall Bay. In blue,
surface measures; in black, bottom measures . Reproduced from Mac Diarmid et al .
2016
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4.1.2 Seabed sediment characteristics

Most of the seabed in the vicinity of thexisting southern seawall consists of rocky reefs typical of the
exposed southern Wellington coast Mobile sediments are limited to gullies between ree$. Each site
sampled in April 2024 is expected to give a representation of the sediment composition in the first 100m
seaward of the seawall. Samples ranged from a dominance of gravel and very coarse sand (BB1 and
BB2) (Table5 and Figure6) to a dominance of fine sand and very fine sand (BB3).

Table5 Sediment grain size data wApril 2024 (% dry weight)

Grain Size Site
(mm) Class BB1 | BB2 | BB3
32 Gravel &Granules| 67.1 | 55.5 1.3
<2-31 Very Coarse San¢ 22.1 | 20.9 | 17.9
<1-30.5 Coarse Sand 6.1 8.7 0.3

<0.5-30.25 Medium Sand 1.4 1.2 2.1
<0.25-30.125 Fine Sand 1.4 4.7 34.7
<0.125-30.063 Very Fine Sand 1 55 31.8
< 0.063 Silt & Clay 0.9 3.5 11.9

Figure 6  Photographs of sediment sites (locations in  Figure 3) wApril 2024
Surveysof sedimentsin 2014onthe easternside of LyallBay(NIWA sites 10, 11, and 12 in the ZQ8und
that the seabedin the vicinity of the proposedseawall is composed of verycoarse sand with a fine gravel
component, with sediments in the remainder of the bay dominated by moderate to well sorted fine
sands (see Figires 3-19 inMacDiarmid et al. 2016).

4.1.3 Sediment contaminants

The concentrations recorded formetals and total PAHsin April 2024 were well below theANZECC DGV
guideline values (Table6).

Heavy metals showed similar values between sites collected in April 2024 despite the variation in grain
size (Table5). The NIWA study in 2015 found a homogenous distribution of heavy metal concentrations
in Lyall Bay (Depreeet al. 2016). Sites 10, 11 and 12 of the NIWA survey gave similar values to the
present study for arsenic (4.7 to 5.3ng/kg), cadmium (<0.02 mg/kg), chromium (9.6 to 10.6hg/kg),
copper (2.9 to 3.5mg/kg), lead (7.4 to 7.71ng/kg), nickel (8.1 to 8.6mg/kg)and zinc (31 to 34ng/kg) (see
table 3-1 in Depreeet al. 2016).
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Table 6

Contaminant levels in surface sediments collected in April 2024

Tests Site ANZECC DGV
BB1 BB2 BB3 Low

Dry Matter (g/100g) 89 88 77

Total Organic Carbon (g/100g dry wy 0.28 0.28 0.28

Total Recoverable Heavy metals (mg/kg dry wt)

Arsenic 4.1 35 5.1 20

Cadmium 0.013 0.01 0.023 1.5

Chromium 8.9 6.2 8.1 80

Copper 3.1 2.3 3.3 65

Lead 6.7 6.3 12.6 50

Nickel 8.1 5.9 6.4 21

Zinc 29 25 30 200

Polycyclic Aromatic Hydrocarbons (1% TOC) (ug/kg dry wt)

Acenaphthene <7 <7 <7

Acenaphthylene 10 28 10

Anthracene <7 28 14

Fluorene <7 10 <7

Naphthalene <7 <7 <7

Phenanthrene 14 85 46

Low Molecular Weight PAHs 24 151 70

Benzo[a]anthracene 17 171 60

Benzo[a]pyrene (BAP) 28 228 82

Benzo[b]fluoranthene +

Benzo[j] fluoranthene 28 242 85

Benzole] pyrene 17 132 46

Benzo[g,h,iJperylene 21 150 60

Benzo[k]fluoranthene 10 92 32

Chrysene 17 132 53

Dibenzo[a,h]anthracene <7 28 7

Fluoranthene 28 278 135

Indeno(1,2,3-c,d)pyrene 21 157 57

Pyrene 28 310 135

Perylene 7 50 21

High Molecular Weight PAHs 222 1970 773

Total PAHS 250 2178 843 10,000

* TOC estimated from Depreeet al. 2016, as not measured in the 2024 study

PAHs are associated with the use and combustion of petroleum products, and combustion of other
fuels. Results from April 2024 gave a high variation between site§lO-fold difference) with
concentration of Total PAHs at BB2 over 200Qug/kg. The NIWA studyin 2015 found lower
concentrations ranging from 98 to 31Qug/kg at sites 10 to 14Table 33 in Depreeet al. 2016). Despite
the higher values found in April 2024, concentrations foorganic contaminants are more than 4 times
lower than the low DGV valuéTable6).

High energy environments such as Lyall Bay hawwerall coarse sediments and low concentrations of
anthropogenic contaminants.

4.2 Ecological Values

The biological resources and values of Lyall Bay and its coastline thabuld potentially be impacted by
the construction of a reclamation for an airport runway extension were described in detail in a
comprehensive report by NIWAfor the proposed runway extension(MacDiarmid et al. 2016). That
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report was based on existing information andon surveys of benthic biota, reef communities, and
plankton in 2014. The April 2024 surveyrovides an update of ths ecological characterisation by
assessing any variation irseabed species assemblages occurring during the last decade.

Natural rocky reef habitats are found all along the exposed southern Wellington coast supporting a rich
and diverse community of brown, red and green macroalga¢hat support a rich reef community
including gastropods, pjua, kina and rock lobsters (MacDiarmicaet al. 2016). The artificial coast created
by the existing southern seawall offers a multitude of surfaces,holes, and crevices for the surrounding
reef community to colonise this artificial habitat. The EasternAreahas a more natural shore low slope,
with boulders formed by natural rockin the intertidal area. Nevertheless, the intertidal and shallow
subtidal zones of both the EasternAreaand the Southern Seavall showed similar communities and
were described together.

The assessment of ecological values was divided into several zones: the intertidal zone, the subtidal
shallow area, the subtidal seawall toe, the reef seaward of the seawall, and the soft substrate seaward
of the seawall(Figure7).

H %

Ecological zones
[T Intertidal Zone
Subtidal toe Zone
Subtidal shallow zone
Subtidal rocky reef Zone
[7] Subtidal Soft substrate Zone

Figure 7  Ecological zones for the assessment of values

4.2.1 Intertidal zone - ecological value

The intertidal zone facing the eroded EasterAreaconsists of large flat boulders which extend to the
subtidal zone in a gradual slope.The upperpart of the beach shows a mixture of gravels and stones
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deprived of biota. By contrast, the intertidal zoneof the Southern Seawall has a limited amplitude due
to asteep slope formed by concrete blocks and the large gaps between thefffrigure4).

Species found during the intertidal survey were listed iTable7. Barnacles of various specieswere
abundant along the intertidal zone as well as limpes (Figure8). The small periwinkle occurred
commonly on rocks andarmour blocks with a rough surface Between rock crevices, a higher diversity
of species was presentsuch as Diloma and Lunella snails, chitons, and cushion stars The crustose
coralline algaeformed a pink paint on rocks in the lower intertidal areaA red seaweedPorphyra, was
common on the mostexposedrock surfaces in the eastern side of theseawall. The green seaweed of
the genusUlvawas seen occasionally in patches during the surveyalong with afilamentous algae like
Bangiasp. The exposed surfaces of the smooth concrete blocksvere not colonised due to the lack of
cracks which could provide water pockets during low tide. Therefore, the overall density of
invertebrates livingin the intertidal zonewas low compared to a non-artificial shore.

All species encountered in the intertidal zonén 2024are common to the rocky shores of New Zealand.
Therefore,the ecological value of the intertidal zone is consideredow (see Table 1 for criteria).

Figure 8 Invertebrate species found in the intertidal zone (left to right: Diloma, limpets,
periwinkle, and barnacles) wApril 2024
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Table 7 Relative occurrence of species observed in the intertidal and subtidal zone at the
seawall wApril 2024

Taxa Relative occurrence
Intertidal
Macroalgae Ulva sp Occasional
Crustose Coralline Abundant
Red algaePorphyra Occasional
Bangiasp Occasional
Crustaceans Barnacles Abundant
Molluscs Chiton (Sypharochiton pelliserpentis) Common
Limpets T several sp. Abundant
Periwinkle (Austrolittorina antipodum) Common
Spotted top snail (Diloma aethiops) Common
9 ¢ q Kt WIJLuhklststiaragda) Common
Rock snail(Haustrum haustorium) Rare
Echinoderms  Cushion star (Patiriella regularis) Occasional
Subtidal - shallow waters
Macroalgae Carpophyllum maschalocarpum Abundant
Zonaria aureomarginata Occasional
Lessonia variegata Occasional
Red seaweedPyropia sp? Common (but localised to start of transect 2)
Crustose Coralline Abundant
Turf Coralline Abundant
Molluscs Chiton (Sypharochitonpelliserpentis) Common
Echinoderms  7-branched sea star(Astrostole scabra) Common
Subtidal T seawall toe
Macroalgae Ecklonia radiata Abundant
Carpophyllum maschalocarpum Abundant
Red seaweed assemblage Common
Crustaceans Rock Lobster Jasus edwardsi) Abundant
Molluscs Black foot pgua (Haliotis iris) Abundant
Yellow foot pjua (Haliotis australis) Occasional

4.2.2 Seawall subtidal zone - ecological value

In the shallow subtidal zone in the Eastern Areathe brown seaweedCarpophyllum dominates the

habitat and, in the subcanopy;, turf coralline algae covermost of the rock surface (Figure9). Patches of
the seaweed Lessonia variegatawere visible among theCarpophyllum forest. In alignment with the
airport runway, Carpophyllum was replaced by a finebranched red seaweed MacDiarmid et al. (2016)
observed a red seaweedit that location, which was identified asPyropia The description and location
found in the NIWA study matched the observations from the April 2024 surveyGastropods are
expected to occur on thisshallow ecosystem but were not visible with the camera methodology used.

At the seawall toe, ~10m below mean low waterconcrete blocks create a labyrinth of crevices and

overhangs favourable for rock lobsters During the April 2024 survey, divers observed a high density of
juvenile lobsters (sublegal sizeplongthe entire length of the seawall, as well as an abundance of black

foot pgua (Figurel0). Concrete blocks receiing natural light were densely covered with a mix of
Ecklonia and Carpophyllum brown seaweed.
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Shallow waters in the Eastern

Figure9  Seaweed communities in shallow waters wApril 2024

Figure 10 Examples of pgua and rock lobsters living between rocks forming the seawall toe 1w
April 2024

All species encounteredat the seawall toeare common to the rocky shores othe Wellington South
Coast. Pgua (Haliotis iris) and rock lobsters(Jasus edwardsij have however benefited from the complex
cave systens formed by the armour rocks The depth at the seawall (over 10m deep) and the deep
horizontal holes under the seawall blockshave created a reservoir oflobster individuals that are
inaccessible to recreational fishermen (pers. comm. with locals). Therefore,the ecological value of
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the seawall toe is considered moderate, by considering common species living in the area but in
higher numbersthan in the surroundingsfor Pjua and rock lobsters(see Table1 and Table 2 for criteria).

4.2.3 Seaward of seawall T ZOlI- ecological values

4.2.3.1 RockyReef communities

During the diving surveyn April 2024 the substrate was defined into foutypes: reef, cobbles, pebbles,
and sand (Figure11). The transectsfor the April 2024 surveywere designed to coveras much reef
habitat as possible to represent the dominant ecosystem encountered in the ZOl.Survey sites with
cobbles and pebbles weremostly encountered at the end of transect 2 and along transect &igurel12).

cobbles

pebbles

Figure 11 Types of seabed substrate encountered during the transect survey wApril 2024
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Photographs of all transect sites are displayed in AppendB 2 (Figure A2to Figure A7). Transect 1 was
characterised by a dense cover of brown seaweed assemblage witBarpophyllum maschalocarpum
abundant in sites close to the shore, andEcklonia radiatabecame more and more dominant going
seaward. Lessonia variegatavas common but was represented by only a few individuals at a time. In
the subcanopy, finedbranch red algae were found in patches. The assemblag€arpophyllum-
Eckloniawas less dense in the other transects further west, revealing a mix of red fined branch seaweed
(Figurel13, Figure14). The giant kelpMacrocystis pyriferawas only found sporadically along transects

1 (one individual), 2 (4 individuals) and 4 (one individual). The Wellington region represents the northern
limit of its New Zealand distribution where it rarely forms kelp beds (Cornwadit al. 2023).

Transect 3

Transect 2 o
4

Subtidal survey

Substrate
® Reef
® Cobbles
© Pebbles
@ Sand

Transect 1

Seawall footprint
— seawall_toe

Figure 12 Location of substrate types in the April 2024 survey

The red algaespecies were shortand in patches which allowedthe diversto observe other epibiota
such as sponges, echinoderms(kina andsea stars) and ascidians. Pua werefound occasionally on
substrate dominated by cobbles, but their numbers were loncompared to that found at the seawall
toe.

The transects 1 and 2 surveyed in April 202&igure3) covered the same areas as transects D and E in
MacDiarmid et al. (2016), allowing a direct comparison of those subtidal communities. The
observations made during the April 2024 survey were consistent with the reef assemblages described
by MacDiarmidet al. (2016).
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All marine organisms detected are common inthe exposed shores ofthe Wellington region
nonetheless they are part of a 3D ecosystem formed by kelp beds on the reeEckloniais the most
abundant canopy-like seaweed in theZOl It providesa fundamental habitat and a food source fora
high diversity offish and invertebrates(Wernberget al. 2019). Therefore, theecological value of the
rocky reef habitat in the ZOlis consideredhigh (see Table 2 for criteria).

Job Number:67104 27 Date of Issue:21 July 202!



Southern Seawall Renewal Bioresearches *?7

Marine Ecological Impact Assessment A Babbage Company

Transect 4

P

e

Transect2 @

Subtidal survey

Seaweed cover
0-5%
5-20%

® 20-50%

® 50-80%

® 80 - 100%

Seawall footprint

— seawall_toe

Transect 1

Transect 4

Transect 2

Subtidal survey Transect 1

Dominant seaweed group
® Brown seaweed
® Red seaweed

Seawall footprint
— seawall_toe

Figure 13 Seaweed cover % (top) and dominant type (bottom) along the transects wApril 2024
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Figure 14 Examples of seaweed assemblage. Left: domination of Ecklonia on the reef; right: red
seaweed more important on lower reef in the gullies

4.2.3.2 Soft substrate communities

During the April 2024 survey, benthic biota was characterised at three sites between the transect lines
(Figure3). The occurrence of species found in the first 15cm of sediment is presented Tiable 8.

The infauna composition of the benthic samples varied greatly between each other. Site 1, close to
transect 2, contained mostly amphipods. Site 2 showed a similar diversity of species, but number of
amphipods were reduced compared to site 1. In site 3, out of the 17 infauna individuals found, 15 were
ghost shrimpsFilhollianassa filholi. This species comprised the bulk of the macranfaunal biomass in
the NIWA survey in 2014 (MacDiarmielt al. 2016).

During the NIWA survey, communities in sandy sediments were characterised by three different
techniques: seafloor imaging, epibenthic tows, and sediment coring (MacDiarmiet al. 2016). The
combined results showed that the diversity of benthic species increased with distance from the shore,
where more fine sedimentis found due toless wave action Sediment particle movements with wave
action are detrimental tosoft bodied speciessuch as polychaetes

All species encountered in the gullies between the reef areas are common to the rocky shores of New
Zealand and show a low diversity and number in theeather-exposed ZOI. Therefore, thecological
value of the soft sediment habitat in the ZOlis consideredlow (see Table2 for criteria).
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Table 8 Benthic biota counts in soft sediment wApril 2024

Taxa group |Taxa BB1 BB2 BB3
Hydrozoa Hydroid (thecate) 1
Nemertea Nemertea 1
Bivalvia Dosiniasp. @uvenilg 1
Theora lubrica 1
Polychaeta Glyceridae 5 1
Cirratulidae 1
Euchone pallida 1
Isopoda Exosphaeromasp. 2
Amphipoda Lysianassidae 3
Phoxocephalidae 5 1
Amphipoda Unid. 13 2 1
Decapoda Paguridae 1
Filhollianassa filholi 4 15
Number of taxa 7 8 3
Number of individuals 29 13 17
Grain size type (seet.1.2) Gravel/ Gravel/ Fine
coarse sand|coarse sand| sand

4.2.4 Plankton

Approximately 30 species of phytoplankton were recorded from Lyall Bayin September 2014
(MacDiarmid et al. 2016). All speciesfound, mostly from the class Bacillariophycaeae were harmless
and are common in the phytoplankton assemblage in the open coast.

Regarding zooplankton, opepods were the dominant zooplankton taxa at all sites, with the genus
Paracalanus comprising a large part of the copepod abundance The zooplankton community found
was typical of inshore coastal waters(MacDiarmid et al. 2016).

Phytoplankton and zooplankton detected in the NIWA survey did not show any unusual species
Therefore, their ecological value is consideredlow (see Table 1 for criteria).

4.2.5 Fish and fisheries

During the reef survey in April 2024, divers observezight species of fish(Table9). The primary focus
of the divers was the seabedommunities; therefore, the fish observations gave an underestimation of
the diversity of fish living close to the seawall.MacDiarmid et al. (2016) reported the same species
during the NIWA survey in 2014, with some additions such as blue moki and butterfisihesereef fish
are known to be common along the southern Wellington coast.

The occurrence of demersal and pelagic fish in Lyall Bay was estimated by NIWA surveys and habitat
preference modelling, and the results were compiled in MacDiarmiet al. (2016). Barracouta, red cod,
spiny dogfish, blue cod, gurnard, jack mackerels, leatherjacket, flounders, snapper, and warehou were
estimated to be abundant to moderately abundant (catch rates from 10 to >50 kg per hour of trawling).

Job Number:67104 30 Date of Issue:21 July 202!



Southern Seawall Renewal BioresearCheS .:r: °

Marine Ecological Impact Assessment A Babbage Company

Table 9 Fish observed by divers during the April 2024 survey

Fish Species Transect 1 | Transect2 | Transect3 | Transect 4

Scarletwrasse (Pseudolabrus miles) \% \%
Banded wrasse(Notolabrus fucicola) V

Spotty (Notolabrus celidotus) \% \% \%
Varioustriple fin (Forsterygion varium) \Y, \% Y
Blue-eyetriple fin (Notoclinops segmentatus) \% \% \% \%
Blue Cod Parapercis colias) V \%
Sweep(Scorpislineolata) \%

Marble fish (Aplodactylus etheridgij V

In Lyall Bay, ommercial fisheries activities are limitedto set netting and reef potting for reef fish and
rock lobsters respectively. Trawling fisheries occur in deeper waters in Cook Strait and are outside the
ZOl.

Recreational fishing was observed during the April 2024 survey with snorkelers fishing for rock lobsters
and pgua at the seawall, and rod and line fishermen fishing for snapper and kahawai at the Lyall
breakwater wall. During the NIWA survey 10 years earlier, similabservations were made. Bell et al.
(2000) compiled interviews from local fishermen and records of local fishing and diving clubs to assess
the recreational fishery efforts in the area Over a 12month period, blue cod was the main species
targeted in Lyall Bay and surrounding coastfollowed by tarakihi, kahawai, sea perchp§ua, rock
lobsters, butterfish and blue moki.

All fish species encountered or potentially occurring in the ZOkre common to the southern coast of
the Wellington region Therefore, theecological value of the fish species is considered low (see
Table1l for criteria). Species other than fishwith a harvesting value such as @ua, red lobster, and kina
have benefited from the complex cave systems formed by the armour rocksvhich act as a refuge with
individuals inaccessible from the fishing pressure The ecological value of the species with a high
harvested value such as gua and lobster is consideredmoderate .

4.2.6 Marine mammals

The diversity of marine mammals seen in the Wellington region is highable 10). The Department of
Conservation database ha recorded sightings in Lyall Bay of baleen whalehumpback whales and
southern right whales ), toothed whales (orca, common dolphins and bottlenose dolphins ), and
leopard seals (Figurel5). Fur seals were not recorded in the database but the occurrence of
individuals hauling out on the southern coast is common. Recently, social media has become an
important tool to record sightings of marine mammals. Review of social media posts indicated that
amongthese cetaceans, common dolphins and orca werehe most common species reported in Lyall
Bay. Common dolphins were seen in large pods including mothecalf pairs in the middle of the Bay.
clUHRQY!l kt W YiG6RUL LWskoL~1YLHYoUGY! nU @661 1AL ! RUDI61aGRYJI ey 1Y n We 1J H q
are concentrated in the Marine Mammal Sanctuargouth of Marlborough Sounds (Clifford and Cloudy
Bay, Figure16), approximately 4&km south-west from Lyall Bay

Marine mammal gecies occurring regularly such as fur sealscommon dolphins and orcas,are likely
using Lyall Bay for foraging and are transitory.
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Table 10 List of marine mammals present in the Wellington region *with their threatened status
: — :
Common Species name IUCN' - NZ classification Wellington region Hearng
name classification occurrence Group
Common Seasonal to year High
. Delphinus delphis Least Concern Not Threatened |round residentalong |frequency
dolphin
coast HF
Orca (killer : - Threatened- - High
Orcinus orca Data deficient ) - Regular vsitor frequency
whale) Nationally Critical HE
NZ fur seal Arctocgphalus Least Concern Not Threatened |Regular Visitor i
forsteri ow
Threatened Seasonal to year High
Bottlenose : ) .
: Tursiops truncatus | Least Concern Nationally round residentalong |frequency
dolphin
Vulnerable coast HF
Non-resident Phocid
Leopard seal| Hydrurga leptonyx | Least Concern Native Visitor PW
Migrant
¢ IJHq Y | | Cephalorhynchus Thr(_aatened- Year—rounq residentin | Very-High
dolphins hectori hectori Endangered Nationally Cook Strait, mostly frequency
Vulnerable south of Tory channel | VHF
Humpback Megapterq Endangered Non-resident Seasonal migrantin Low
novaeangliae (Oceania . . . frequency
whale . . Native Migrant Cook Strait
australis population only) LF
ThreatenedT . . Low
Southern . . Seasonal migrantin
. Eubalanea australis |Least Concern Nationally . frequency
right whale . . Cook Strait
increasing LF

Notes: IUCN classification from IUCN redlist website (2019); NZ classification fronbundquist et al. (2025); Species with rare encounters such
as beaked whales were not listedthe first three species areregularly seen in Lyall Bay.
The Wellington regiorcomprises waters up to 12 nautical miles, whichincludes part of the CookStrait.
2Hearing groupsfollow the NMFS (2024)

Marine mammals occurring regularly in Lyall Bay and by extension in the ZOlinclude orca with a
Nationally threatened status. Other species with lower occurrenceare also classified /dlationally
EUT ¢UNWI UT wWe Ul Wi ¢Thdrelote s thie@doltdieat \inlid) of ehélriialine KEMmal
species is considered Very High (see Table 1 for criteria).
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MarineMammalDOC-sightings

Southern Right Whale
Humpback Whale
Common Dolphin
Bottlenose Dolphin
Orca

Leopard seal

Hector's dolphin

Figure 15 Marine mammal sightings recorded in the Department of Conservation database from
2000to 2023. Pink area: ZOl for the seawall project
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4.2.7 Seabirds

Seabirdslisted in this report are species foraging in inshore waterwith a probable occurrencein the
Z0l. The mainmarine construction effect for seabirdsdiscussed in this reportis the underwater noise
Shore birdsforaging inthe intertidal zone close to the proposed construction site (e.g. han-diving birds
such as oystercatchers and dotterels)are not referenced in this section and any potential adverse
effects on those birdsare consideredin the assessment ofeffects on terrestrial ecology.

The seabirds likely to use watersin the ZOlwhen foragingare several species ofshags (Table 11) and

the u Y | YTérds, gulls and herons were not consideredin the assessment asthey are surface prey

catchers and do not use the water column to feed.Spotted shagshave are ¢ qRYU¢ G d! WNS I L
status, and breedsat Point Dorset(~3km east of the southern seawalllBurgin and Ray 2020, McArthur

2022).x Raqd W 6 ¢ Nt We U-RARA R kLU & @ateld kbénhdh ieUdrénte in the area.

Little shags were directly observed flying during the terrestrial survey in 2024hese species may use

the shore waters in the ZObccasionally for feeding.

u Y | ¥avejbeen recorded to the southeast and southwest ahe seawall. The assessment of effects
on this species, including the underwater noise are addressedin a separate ecological assessmenftor
the Project(KY | YOrnithology 2025, and as suchare not discussed further in thisreport.
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Table 11 List of shag species foraging in the water column and likely to be present in the ZOI
Observed |Recorded in desktop
Common . NZ . T during assessments
Species hame e Regional classification | . .
name classification fieldwork in
2024
Black Phalacrocorax | At Risk- Relict | Threatened critical 2018-2022 T potential
Shag carbo visitor to ZOI
Little Shag| Microcarbo At Risk- Relict | Threatened endangered|Y 2018-2022- common
melanoleucos
Pied Shag| Phalacrocorax | At Risk Regionally Vulnerable 2018-2022-common
varius Recovering
Spotted | Phalacrocorax | Threatened- Threatened- Vulnerable 2018-2022- common
shag punctatus Vulnerable

Notes: NZ classification fromRobertsonet al. (2021); Regional classification fromCrisp (2020); desktop assessment =Burgin
& Ray (2020)McArthur (2022).

Seabirds likely to forage underwaterin the ZOl(shags) included one species fihreatenedkand three
species h -AgR 1 Thérefore, theecological value of those seabirds is considered Very High (see
Table1 for criteria).

4.3 Ecological values under the planning and policy instruments

Speciescoveredunder the Policy 11(a)f the NZCPS 201@re those with a threatened or atrisk status
in New Zealand.In the ZOl species identified to meet these criteria are orcaand four species of shags

Regarding habitats coveredunder the NZCPS, Macroystis t IJ0 GWHIIT + We | iadipendud e | T 13T
ecosystems and vegetation types that are threatened in the coastal environmeftMacrocystis pyrifera
individuals werefound sporadically on the reefduring the surveyoutside the zone of construction there

were however nobeds.

Other habitats of dgnificance that (according to the NRP) do not meet the criteria of Policy 11(al the
NZCPS but are potentially relevant under Policy 11(b) of the NZCPS and which arevered under the
NRP 2023 schedule F5)are kelp beds and subtidal rocky reefs

Common dolphins, orca, and New Zealand fur seals are common sightings in the ZOI and could be
disturbed during the construction of the Project. Recommendations to avoid disturbance are proposed
in section 6 of the report, and detailed in a Marine Mammal M@agement Plan.
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Construction of the Southern seawall is likely to impact the environment by:

1 Permanent habitat loss following construction and temporary physical disturbance during
construction;;

1 Temporary danges in water quality throughthe suspension of contaminants accumulated in
the sediment;

1 Temporary increase in suspended sediments and water turbidityuring construction;
9 Temporary roise from drilling andmilling activities during construction; and
9 Temporary light pollutiondue to the use of artificial light at night during construction.

5.1 Habitat loss and physical disturbance

5.1.1 During construction

During construction, the overlay of Cubipods on the existing seawall will occupy an area directly
seaward of the existing seawall toe to a maximum d0 m. Theresulting habitat loss will include an
area ofthe intertidal zone, an area ofthe subtidal zone at the base of the seawallseawall toe), and a
small part of the subtidal reef communities extending seaward However, mly the loss of theintertidal
zone and thesubtidal zone at the base of the seawallthe toe)will be permanent. Moreover,the loss of
natural habitat will be limited to the seabed between the actual toe line and the proposed toe line,
forming aband no larger than20 m (Figure17) represented by a patchwork of rocky reeind gravel The
overlay of BECAinal construction plans gave a total area of habitat loss @403 n?, comprising of 3934
m2 of rocky reef, an@469 m2 of gravel The area of rocky reef expected to be lost during construction
represents < 10 % of the rocky reef extending offshore in this locatidlight green inFigure17).

Most demersal fish are likely to move away from the area to adjacent rocky habitat during construction.
Recreational fishermen will be affected but not commercial fisheries which have limited activities in
Lyall Bay.

At the southern seawall(intertidal zone and seawall toe), thepermanent loss of marine habitat has a
high magnitude of effects as there will be a major loss of key marine elements and permanent change
to the habitat in the intertidal zone and seawall toeTable 3).
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Figure 17 Natural seabed that will be lost during the seawall construction

5.1.2 After the completion of construction

After the completion of the Project, colonisation of benthic species to the new seawallstructure is

expected to take several years to fully mature to a communitghat is of asimilar scale to that removed

from the existing seawall duringconstruction. Opportunistic algae such as green and red typesre

likely to develop first. The potential forseaweedt GY |slipplyin the area is highas the dynamic rocky

shore environmentin the southern coastimplies strong currents carrying plankton along the shore
(Figure18, Wernberget al. 2019). The planktonic phase of most invertebrates will allow for a rapid
settlement in the new seawall structure. The design of theseawall overlaywill affect the degree of
recovery, and this is discussed in the recommendations section.

The ®ncrete blocks at the base of the actual seawall toe gives an example oblonisation of Ecklonia
and associated biota after several decadegAppendix8.3 Figure A8).

Examples of colonisation ofcomparable new structures in New Zealand showed that a mature rocky
system can be achieved withinthree years postconstruction. For example, in Napier, post
construction monitoring of a breakwater reclamation showedhe establishment of brown macroalgae
within 12 months afterthe completion of construction, and within 2-3 years, the substrate communities
matched the species assemblage found in the natural ones (Barter anleeley 2002). In Pauanui
Waterways, the rocky substrate at the entrancéntertidal zone, showed a maximumdiversity of species
after one year of construction withcolonisation by oysters, barnacles, top shells, Nerita shells and
chitons (Bioresearches 2020).
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Within three years after the completion of construction, it is expected that the new seawallwill be
colonised by benthic species originally present in the areathereforethe originalloss of habitat at the
intertidal zone and seawall toeshould be remedied by the development of seaweed habitat, algaeand
associated ecosystems on the new seawall Therefore,the magnitude of effect after several yearsis
expected tochangefrom a high magnitude to a low magnitude .

41°20'S

41°21'S

41°22'S

174°45'E 174°46'E 174°47'E 174°48'E 174°49'E 174°50'E

Figure 18 Extent of natural reef (bordered in red) around Lyall Bay, and ZOl for the seawall project
(pink). Modified from James et al. (2016)

5.2 Changes in water quality through suspension of contaminants

Mobile soft sediment in the gullies seaward of thexistingseawall showed low levels of metals and PAH
levels below the ANZECC guidelines Thus,any mobilisation of those sediments during construction is
not expected to result in any significant increase in sediment contaminantsor in any leves which could
harm living organisms nearby In the vicinity of the seawall toe, there were pockets ahobile sediment
(gravel and pebbles) which were not tested for contaminantsHowever, the contaminants do not leach
well on large size sediment particles, and the suspension of these sediment particles will be limited
during construction due to their weight and a rapid sedimentation.

The risk of adverse effects from spreading contaminants accumulated in the seabed during
construction is considered negligible (see criteria inTable3).

Contaminants may be released from land during earthworks byefuelling or cementing, littering of
construction waste etce  Measures to limitthe spill of contaminants into the coastal marine area CMA)
are set outin the Sediment and Erosion Control Plarfor the Project as required by the draft conditions
of consent.
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5.3 Increase in suspended sediments and water turbidity

Suspended sediments in the water and the resulting turbidity affect marine organisms by impacting
their filtering process (respiration and feeding), reducing vision, and reducing photosynthesis.

Disturbance of sediment during construction will be minimal, as discussed in the previous section, due
to the physical nature of the seabed in the vicinity of the seawall (coarse sand to graveBurther away
in the ZO| the NIWA sirvey in spring 2014showed how weather events influence the suspended
sediment in the water and consequently the visibility(Figure5). Disturbance of sediment by the
installation of temporary structures such as barges or platforms is considered minimal compared to
natural changesoccurring duringstorm events. Species living inLyall Bay are expected to be resilient
to changes in water clarity

The risk of adverse effectdrom sediment suspension during construction on seabed communities is
considered negligible (see criteria inTable3).

Sediment may be released from landluring earthworksby use of machinery, or when stabilising rock
armour units. Measures to limit spill of fine material into the CMA are expected to bget out in the
Sediment and Erosion Control Platior the Project as required by the draft conditions of consent

5.4 Noise from milling activities

The construction methodologyof the seawall renewalincludes excavating the seawall toe trencho a
depth of up to 3m to bedrock, utilising excavator mounted rock milling, excavator bucket or rock pick
techniques.

During rockmilling, the rotating drum of the rock-miller grinds and chips away at the rock surface,
turning it into smaller fragments for easy removal. Unlike percussive breaking with a chipper, rock
milling is a controlled process that produces relatively low vibration like a steady construction
machine. Milling is typically done in short bursts rather than continuously, with about-Bninute grinding
periods followed by brief pauses for repositioning and clearing material.

These techniques arehowever limited to water depths < 5m, and thereforethe excavation willoccur
only on each end of the seawall. In the central section where water depths are5 m and can reach 10
m, anatural rock toe will be placed onthe seabed(Figure?2).

5.4.1 Effects on marine mammals

5.4.1.1 Responses to underwater noise

Marine mammals rely on sound for communication, orientation, foraging and predator avoidance
There can be two types of responses when underwater noise increases due to anthropogenic activities:
behavioural (changes of diving patterns, move away, drop in vocalizations), and physiological (auditory
stress) (Nowacek 2007, Southalét al. 2007).

Behavioural responses in marine mammals can be the avoidance of the noise source, disorientation,
reduced communication, change in diving and breathing, or change of the timings of vocalisations. Part
YnWaqd Wt JWAHWGEE2RY 2l ¢aWl It Gy miUHaIYIa M D R B &l LYga UTLLE bl
mammals by man-made noise. There are numerous examples in the literature of offshore wind farm
HYUt ql eAqRYUt WRUW@6WIW YI q6 WEW¢ We UT Wa 6 1J Weté@lc201n,1J WR U W
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Dahne et al. 2017). Physiological responses involve the damage of the hearing function, which can be
temporary or, in the worst case, permanent NMFS (2024) providegstimates of noise thresholds when
the hearing function is predicted to be impaired Thesethresholds are used in thecalculation of the
onset distances for the Temporary Threshold Shift((TTS and the auditory injury (hich includes
Permanent Threshold ShifPTSg

5.4.1.2 Zones of impact

The distance with the source of anthropogenic noise will determinéhe level of damage to the animal
Guidelines of underwater noise from the Australian government (DPTI 2012) describes these stages or
BAYUDY WYNWRGGEHgwWet WnYOoaYst all
9 Zone of audibility T Area within which marine mammals might hear the source noise but not
show any significant behavioural response

9 Zone of responsivenesst Area within which the considered marine mammals might react
behaviourally to the noise source.

1 Zone of hearing injuryr Area closest to the noise source where the noise levels may be high
enough to cause a physiological impact such as TTS AUD INJ

The zones of impact define the likely environmental footprint of a noise source and indicate how far
away a noise source is expected to have an impact on a marine mammal species, either behaviourally
or physiologically. In general, the assessment of potential noise impact on marine mammals relies on
the zone of hearing injuryat the TTS distane)to determine the management of effects. However, in the
case oflong-term projects, the zone of responsiveness my be considered as the proximity of marine
mammals to the noise source may cause them to reacbehaviorally. Thiscould have a detrimental
effect on marine mammals if suitable habitat for marine mammal populations is not available
elsewhere outside of the ZOI.

5.4.1.3 Thresholdshift levels

The US Department of Commerce National Oceanic and Atmospheric AdministratioNOAA)has
provided guidance for assessing the physiological impacts of anthropogenic sound on marine
mammals (NMFS 2018 NMFS 2023. The NOAA Guidelines identify the received levels above which
individual marine mammals are predicted to experience changes in hearing sensitivity (TTSAWD INJ
caused from peak exposure (higHevel impulsive events such as pile strikes) or from cumulative
exposure or norrimpulsive noise (lower noise levels over an extended period such as vibiling, sonar,
vessels, continuous running machinery)Table12).

Behavioural sound thresholdsset a level at which disruption to normal marine mammal activity might
occur (feeding, breathing, nursing, vocalisation). It is likely that the simplest response to loud noise
may result in a change of directiorto move away from the noise source. The current recommended
guidance threshold for behavioural response for the most sensitive hearing groufused to allow a
conservative approach in noise estimation)s 120 dB re. 1pPa rms for continuous sources (vibratory
piling) and160 dB re. 1 pPa rms for impulsive source?NMFS 2018. These thresholds werestimated
from research onharbour porpoise (Lucke et al2009, Kastelein et al2012, Wood et al. 2012).

Job Number:67104 40 Date of Issue:21 July 202!



Southern Seawall Renewal Bioresearches 'Cp

Marine Ecological Impact Assessment A Babbage Company

Table12 Temporary Threshold Shifts (TTS in blue) andAuditory Injury (AUD INJin orange) for
marine mammals and comparison with source noise level from the seawall project.

TTS thresholds (NMFS 2@4) Source noise levels
. Zones of
AUD INJ (estimated from impact
Hearing group Impulsive (Impact) | Non-impulsive Tonkin & Taylor) .
SPLre 1 | SElumre 1
Ae A SEleum | 13 LLINY
Low-frequency cetaceansTLF 216d8 168dE Lrrds
q y 222dB 183dB 197dB
High-frequency cetaceansT 224dB 178dB 181dB
HF 230dB 193dB 201dB
Very-High-frequency 196dB 144dB 161dB
140dBl IJWN W] 20mfor TTS
cetaceans TVHF 202dB 159dB 181dB N mor
Phocid pinnipedst PW 217d8 168d8 L75dB
pinnip 223dB | 183dB 19508
224dB 170dB 179dB
G W
Otariid pinnipeds 1O 230dB 185dB 199dB

Note: The hearing groups were updated in Southall et al. 2019 from 3 to 5 for cetaceamsl adopted in the new guideline MFS
(2024).

Tonkin and Taylor (T&TR025) presented an underwater noise assessment based on noise propagation
modelling (sBSea software). A potential source of underwater noisefor the Projectis rock milling
around the toe of the seawall. Rock milling sound was not measured -gitu and levels were not
available in the literature for similar situations. Therefore,&Testimated the sound levels from onland
measurements of an excavator mounted rock miller milling basalt rock. The underwater source level

at 1 mwas estimated atN ® MLUT 7 Limkwhbindocldngilliig occurs. At 20 m and when weighted to
take into account the most noise sensitive group\c [ W1 Wec DHEqY! Kkt WI YOGG6RUt b AL
Jt qRG ¢ qIT WE q WN NiMéqlivalent tekhe N TS folE RatitiNctinRutatile noise from impact,

but is still under the TTS foHF when continuous noise occurs (61 dB, Table 12). This estimation
represents the worse case ndse scenario as it implies a continuous noise, while rock milling produces
noise bursts of several minutes and pausesThe zone of responsiveness (reaching behavioral threshold
YnWNZMI 7 W JWNLW Ac¢ W & 1T&MORS. Adidohstapdian evarkd willdé lopliés @ dAliid LU b
weather conditions, wave actions on the shore are unlikely to mask the noise produced by rock drilling.

The most sensitive hearing groupyHF, comprisesc IJH q Y | Kk | LThi¥ shpegiéspoecturs@inly rarely
in the southern coast of Wellington, but the application of thevHF thresholds to the rest of marine
mammal groups allows a conservative approach covering potential errors in noise estimation.
According to the estimation by T&T, the TTS zone will be limited to 20 m ¥btF, then < 20 m for the
other hearing groups such as theéHF (orca, common dolphin) and OW (fur seals), which are observed
regularly in Lyall Bay.

The zone of responsivenessestimated at a maximum of 250 mis confined well inside Lyall Bay in front
of the seawall(Figure19). Lyall Bay does not constitute a critical habitat for marine mammals and most
of the cetacean sightings report a foraging behaviouif the availability of prey is impacted by the drilling
noise, marine mammals are likely to move away and forage where prey are availabl@rca, common
dolphins and fur seals are known to be opportunistic feeders (Visseast al. 2000, Meynieret al. 2008,
Meynier and Baird 2019).
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Rock milling was not estimated to be a significant noise sourcenhait will have any auditory threshold
shifts on marine mammals. However, the noise source ifikely to be significant enough to exceed
behavioural thresholds. Marine mammals occurring in Lyall Bay are using the area for foraging (fur
seals, orca and common dolphins). They are opportunistic feeders and will forage where prey is
available. As preyare likely to move away during construction activitiesthe magnitude of effect s from
underwater noise on marine mammals generated by theProjectis considerednegligible (see criteria

in Table3). The implementation of an observation zone corresponding to the conservative TTS zone, and
of management measures developed in the Marine Mammal Management Plare best practise
measures to ensure the effects will be no more thamegligible.
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position is marked by the he xagon.

5.4.2 Effects on seabirds

Unlike marine mammals, TTS andUD INXhresholds for seabirds are not available Most researchon

auditory thresholds and noise impacts had focused on marine mammalsSgrensenand colleagues

(2020) exposed Gentoo penguins to underwater sound levels and established reasonable thresholds

for behavioural effects. Behavioural responses were observedat approximately 116N = MLWIT 7 WI 1J WN L
rmsor 10-= MT 7 LI ldnb Mddye Arabidnt levels in the 200 to 6,000 Hz frequency bandrecently,
behavioural responses to this frequency band have also e confirmed in relation to little penguin(Wei

and Erbe 2024) The behavioural threshold for penguinswas extended to theshag species foraging in

the ZOI asit is the only reference available for seabirds

N6 W Ye Ul WGl YGeNEeqRYUWT Rt q¢ U WbIe Us JRNSE T b Wn Y1 WU
estimated at 3100m (T&T 202%. Tha zone of responsiveness corresponds td.yall Bay and offshoreto
approximately the 30 m depth contour (Figure19).

Among he seabirds foragingunderwater in the area, only shag speciespend most of their time
submergedwhen at sea and willlikely be impacted byany rock milling noise during the day(noting the
majority of works will occur at night) Shags do not breed in the estimated 3100 m zone of
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responsiveness and their foraging zoneswill likely be away from Lyall Baywhere fish are available
Shagsforage duringdaytime whereas construction works will be largelyoccurring at nighttime, due to
the height limitations when the airport runway is operating As such, themagnitude of effect s from
underwater noise on seabirds (exduding penguinsand shore birdsaddressed in separate reports)s
considered negligible (see criteria inTable 3).

5.4.3 Effects on fish

In comparison to marine mammals, fish are more sensitive to noise at lower frequencies and generally
have a reduced range of hearing than marine mammals. There is a wide diversity in hearing structures
in fish which leads to different auditory capabilitiesacross species. The difference in hearing sensitivity

in fish depends on the presence of a swim bladder, andf the swim bladder is present, on its proximity

to the inner ear (Popper and Hawkins 2019)Popper and colleaguesstudied fish in tanks to detemine

the PTShresholds (Table13).

Particle motion rather than sound pressure is considered to potentialljpave greateradverseeffects on
fish without swim bladders (Nedelecet al. 2021). Acoustic particle motion in the water and seabed, for
example, has been shown to induce behavioural reactions in sole (Mueld@lenkle et al. 2010).
However, there is no published literature on the levels of particle motion generated duringhderwater
construction activities such as those required for the Projectand the distance at which they can be
detected. The underwater noise assessmentherein is, therefore, based on the latest available
evidence and focused on the effects of sound pressure.

Hawkins and colleagues (2014) studied the behavioural responses of schools of wild sprat and
mackerel to playbacks of pile driving. At a singkpulse peakto-GlJ ¢ t WUE A x WY WNX OLWT 7 Wl 13 LW
sprat and mackerel were observed to disperse or change depth. In the absence of similar data &ther

pelagic species, this threshold has been applied for all fish specieswith a swim bladder. Bottom

dwelling fish, which do not have a swim bladdewere studied by Kim and colleagues in a recent study

(2024), who foundbehavioural changesresulting from construction noise at 138dB SPL.

Table 13  Noise threshold shifts for fish

Fish Hearing group Hearing system Fish involved PTS Behavioural
threshold

No swim bladder | Particle motion detection rays, sharks, > 219dBSELym >138dB SEL

bottom-dwelling >213dB L
fish

Swim bladder Particle motion detection | Most pelagic fish 210dB SEleym >163dB SEL
not close to ear > 207dBSPL

Swim bladder Pressure detection pilchards, sprats, 207dB SEleym >163dB SEL
close to ear with swim bladder anchovies > 207dBSPL

Notes: PTS from Popper and Hawkin@019), behavioural ones from Hawkinset al. (2014)and Kimet al. (2024)

Underwater noise from rockmilling estimated by Tonkin & Taylor (N ® MLWT 7 W 1J)lsNniikh Bwekll | G
than the PTSthreshold reported for the threefish hearing groups but is higher thanthe behavioral
thresholds (Table13). Consequently, fish are likely toflee the ZOland take refuge in surrounding rocky
areas. Somebottom dwelling species, which are territioral and dependent tdocal refuges, are likely to

be impacted by thelack of food resources during theconstruction of the seawall. However, all fish
present at the seawallare common andany adverseeffects on bottom-dwelling speciesrepresent a
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small portion of their populations distributed along the Wellington southern shore As such, the
magnitude of effect s from underwater noise on fish is consideredlow (see criteria inTable3).

5.5 Atrtificial Lighting during construction at night

Artificial light at night (ALAN) will be used along theeawall area to support construction works. Mobile
light towerswill be used in conjunction with lighting fixed to mobile plants and vehiclesALAN has been
shown to disturb the behaviaur of biota (e.g. Heswall et al. 2022). The scope of this report is to address
effects of ALAN underwater The effects on the coastal environmentre discussed in the terrestrial
report by Chris Wedding and Michaela Scarrott.

The subtidal area affected by lightwill be limited to the vicinity of the seawall where machinery will
operate. Marine mammalssuch as common dolphins, orca and fur sealswill unlikely use that zone to
forage or rest (in the case of fur seals)therefore the magnitude of effects from ALAN on marine
mammals is considered negligible .

Shagsforagingunderwater in the areaare diurnal feeders and will not be affected by ALAN.

Demersal fish arezct RUNWaq6 WWma ¢l RUDWYE RT WWHY Utrestl andHiodRéfudell ¢ H a R
Some small bottom dwelling fish will use the seawall areafor most part of their life cycle and will be
significantly affected by the ALANduring construction works through physiological (synthesis of
melatonin, metabolic rate, stress leve), reproductive and behavioural (attraction/repulsion) changes

(Bassiet al. 2022, Fobertet al. 2023). However, allbottom-dwelling speciespresent at the seawallare

common and represent a small portion of their populations distributed along the Wellington southern

shore. As such, themagnitude of effect s from ALANon fish is consideredlow (see criteria inTable3).
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5.6 Summary of the level of effects

The leves of effects of the Project on marine ecologyas a result of the replacement and upgrade of the
seawall are summarised for each ecological feature ifTable14. Most of the levels ofadverse effects
assessed for the construction of the seawall are expected to be Vebyw to Low.

Table 14 Summary of the magnitude of effect and the corresponding level of effect

Ecological features

Ecological value
Criteria inTable1 & 2

Type of construction
effect

Magnitude of

effect
Criteria inTable3

Level of effect

See matrix inTable4

Southern seawalt

Highreducing to

Low toVery Low

. Low Permanent habitat loss . )

Intertidal zone Low overtime overtime
Permanent habitat loss High reducipg to Moderatg toLow

Southern seawalt Seawall Moderate Low overtime overtime
toe benthic communities Spreading of contaminanty ~ Negligible Very Low
Suspended sediment Negligible Very Low
ZOl:Seaward of seawall | Low (soft sediment)|Spreading of contaminanty  Negligible Very Low
benthic communities to High (reef) Suspended sediment Negligible Very Low
Spreading of contaminanty ~ Negligible Very Low
Plankton Low Suspended sediment Negligible Very Low
Suspended sediment Negligible Very Low

Fish and fisheries Lowto moderate Underwater noise Low Low

Artificial Lighting Low Low

Marine mammals Unggryvatgr n(_)ise Negl?g?ble Low

Artificial Lighting Negligible Low

. Underwater noise Negligible Low

Seabirds Artificial Lighting Nil NA

Permanent habitat lossin the intertidal zone and seawall t@ is expected to have a high magnitude of
effects during and as a result of constructionbut the levelof adverse effects on the intertidal zone is
still expected to beLow. The level of effects on the seawall toe however has resulted in a Moderate
level due tothe combination of a moderate ecological value and a high magnitude of effect.

This moderate level ofadverseeffects on benthic communities due to the loss of habitais expected to
lessenwith time. After colonisation of species to the new seawall, the magnitude aidverseeffects is
expected to be lessened toLow. Therefore, if the new seawaknables such colonisation, the adverse
effects would be remedied over several years.

The area affected by the adverse effects of construction (habitat loss) is small in comparison to the
extent of mixed kelp assemblages in the southern coast of Wellington, and colonisation of this
assemblage is expected to occur over several years, mininigg the original loss. Therefore, biodiversity

offsetting is not considered necessary for this project.

Although biodiversity offsetting could be provided in theform of measuresto increase biodiversity
where it is low to start with for example, seeBull and De Luca 202Q)the southern coasthas a high
diversity of habitats along the rocky shores, and the new seawall wpkovide numerous crevasses and
gaps of different sizes between theCubipods. Therefore, the proposed design offers aufficiently
complex substrate to enhance the biodiversity when colonised by adjacent biotawithout specific

offsetting.
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5.7 Effects on species covered under statutory legislation

Among species occurring in the ZOlprca and several species of shags are indigenous taxa listed
threatened or atrisk in the New Zealand Threat Classification System list Adverse effectson these
species are to be avoided to comply with Policy 11(a) of the NBS.The ZOl is not a critical habitat for
orca and shagsoccurring in the area.Orca will approach the seawall in pursuit of prey Similarly, shags
will dive next to the seawallto forage on small fish. As fish species arelikely to move away duing
construction activities, the magnitude of effect from underwater noise on orca and shags is
considered negligible. Moreover, shag species are foraging during the day while construction activities
will mostly happen at night. Thereforethe magnitude of effects on shags for most of the construction
of the seawallwill be nil.

Kelp beds and subtidal rocky reefs are considered habitats of significant bialiversity values under the
NRP(and potentially Policy 11(b) of the NZCPSKelp beds are adjacent to the seawall toe and extend
to the south on the rocky reef platforms. Only a small fringe of kelp close to the existing seawall will be
impacted by the installation ofthe Cubipods into the seawall footprint (estimated at 3934 n¥; Figure
17). The kelp formed mostly by Ecklonia macroalgaes expected to colonise the new seawall andjrow

to mature individuals after three years.Rocky reef habitats further southare not expected to be
adversely affected by the Project.
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Thefinal construction plans for the seawallare the result ofa multi-year options assessmentfor which
engineering performance durability, cost, constructability , material source, but also environmental
effects were considered (refer to the Southern Seawall Options Assessment by BECA)

6.1 Avoid

The final design for the seawall will be an overlayoption with Cubipods. One factor taken into
consideration was the limitedfootprint on the coastal marine area with aninimal loss of reef habitat in
front of the actual seawall (p to 20 m fringe)

The construction machinery will be limited toland-based activities avoiding disruption on the seabed
in the construction activities zone in front of the seawall.

Micro-piling activities will be limited to land, above theMHWS.

6.2 Minimise

6.2.1 Enhancing colonisation of biota

The level of effects on the seawall todés estimated to be moderatefollowing the construction of the
Project but will lessen with time to low. To enhance colonisation and ensurehat a diverse habitat
develops on the new seawall, several recommendations on the design of theeawall overlay are
included below:

1 Surface complexity is an important factor to increase habitat availability and diversity.
Physically complex structures offer increased opportunities for organismgo shelter and more
area for colonisation, resulting in greater species diversity and abundance (OEH 2012).

1 No cementing betweenCubipods. This will provide crevices that can protect intertidal species.

The multitude of artificial caves created by gaps between Akmon blocks under the seawall in the
subtidal zone have provided ideal conditions for a healthy reef ecosystem to develop.The apparent
MmO I WY n Wa 6 1 W B dctédias HilNus RrafiReYsiivt Clilbfpods will be installed in a way
that gaps will be present between the unitsTheprotrusions on all six facesof a Cubipod help the blocks
interlock while preventing them from selfassembling (Figure 20).

Rougheningthe surface of the Cubipods was discussed with BECAThe Cubipods are designedto
achieve a robust gructure and minimise maintenance and associated disturbance during the next 50
years. Changing the surfacewill diminish their durability, therefore it was not considered a possible
option. Construction engineers advise against modifying the structure of the Cubipods as the seawall
will be exposed to harsh weather conditions.

In the subtidal zone, artificial structures, other than theCubipods, are not considered to be necessary

to enhance biodiversity, as long as those blocks are positioned in a way that maintains gaps. Small

holes that provide for the establishment of juvenile rock lobsters while potentially beneficial, may not

be necessaryas video footage of the seawall toe in April 2024 showed that lobsters were using most of

the crevices irrespective of sizerbx R2 RUND WY e s ¢ttt mWe UT W 1J¢ 5 cdirdcdGY Y Gt L
seawall projects in New Zealande.g. Te Ara Tapu8hared Path Eastern BaysShared Pathwayyshowed
enhancement of biodiversity for concrete flatsurfaced seawallsin the Wellington Harbour Here, the

TWtRDUWYnWag6 W WescdaWet RUNDWI9 2 HRGYT + WRUq! YT 2 #HIJt WR
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b J¢es et wtoHHdGnall eldhmncémars structures are not considered necessary for the
Southern seawall construction.

Figure 20 Example of a new seawall built with Cubipods. From www.cubipods.com

6.2.2 Minimising noise effects

The current construction methodology has determined that rock milling will be the only significant
underwater noise activity. The @nkin & Taylor Construction Noise and Vibration Assessment (2025)
estimated the TTSimpact zone for the highest sensitive marine mammal group to be a 20 m distance
from the noise source.

It is recommended that noise levels be measuredduring the initial phase of therock milling worksto
validate the estimated noise levels. The 20m zone will be adjustedif appropriate / necessary
considering thenew noise propagation nodel outputs.

The adjusted impactzonewithin the CMAshould be identified as a shutdown zoneif a marine mammal
is within the zone Thepresence ofmarine mammals must be checkedbefore starting rock milling(e.g.
using torches in conjunction with a thermal monocular to limit light pollution). New Zealand fur seals
are the only marine mammalspecies likely to use this area forresting. However, thenoise generated
during the installation of the rock milling machineryis likely to deter any animals that might be present

In the presence of marine mammals in theshut-down zone, rock milling worksshould stop. In addition,

ClWmnt Yngqlt qc¢l qullGl YHUDT 21 DWRY WGl YGYtH T WH! WeNRgeqRUN
sea rock. It would give time to any cetacean to leave the critical impact zone if not detected during the
observer scan.

Themeasures to be appliedregarding marine mammals are presented in more detail in théraft Marine
Mammal Management Plarprovided with the application.
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6.3 Monitoring biota growth

To assess the rate of recolonisation of the seawalla monitoring survey is proposed after two years
assessing the diversity and coverage of the new seawall. The results will be detailed in a report which
will contribute to our understanding of biota colonisation on artificial structures. The report will assess

if a follow-up monitoring is required. Thesuccess of biota colonisation will be assessed by the diversity
of biota and the seaweed growth to form 3D habitats.
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8.1 Appendix 1. Expertise of Bioresearches staff

8.1.1 Simon West, Technical Director, Marine Ecology (BSc, MSc Hons)

Simon West is a senior marine ecologist, with over 30 years of experience. His skills include taxonomic
investigations, peer review and he has appeared as an expert witness in Local and Environment courts

in New Zealand. Simon has worked with a range of daostries, including sand mining, marine
construction, marine dredging, sediment disposal, wastewater disposal, industrial waste discharges,

roads of national significance and the local and national government sectors, overseeing and reviewing
environmental performance and compliance with relevant consents, and providing strategic technical

advice for consent applications with both regional and national authorities. He has also successfully
GecUcecnNUT WicU! WIHYTGYNRHC O WG YT 1JH qkad addRudlrhénedririg &tBle ¢ a) 1J |
Zealand Steel, construction and post construction monitoring at Pauanui Waterways, Whitianga
Waterways and Marsden Cove Waterways, Regional Seafood Resource survey for Auckland Council.

8.1.2 Laureline Meynier, Senior Marine Ecology (BSc, MSc, PhD)

Laureline Meynier has 18 years of experience in research and science writing that she developed
through her academic career at Massey University, an@ years of experience in environmental
consulting at Bioresearches. Laureline has worked in a diverse range of marine projects including the
assessment of effects of underwater noise from piling activities to fish and marine mammals, loraggrm
ecological monitoring around outfalls in estuary and marine environments, and coastal ecological
characterisations for new structures on the shore and dredging activities. She has experience in marine
ecological surveys, and environmental impact assessments. Laurelinesia technical advisor to the
Ministry of Primary Industries on New Zealand fur seal conservation and management, and is a member
of the New Zealand sea lion and fur seal capability team managed by the Department of Conservation.
She is also a marine mammakxpert for the National Wildlife Oil Spill Response managed by Massey
OUR2 It Rq! Kkt WsRGT GRNWIWI WE¢cHRIRgcecqRYUWHIIUq! 1JOW

8.1.3 Key marine projects managed by Bioresearches staff

Wastewater treatment plant discharge monitoring
1 Manukau Harbour monitoring programme (199%8resent) for the Mangere wastewater
treatment plant. Quantitative assessment of the northeastern Manukau Harbour water quality,
shellfish quality, sediment quality, benthic biota and benthic macroalgae.
1 Whangaparaoa monitoring programme (2020Present)for the Army Bay wastewater treatment
plant. Quantitative assessment of sediment quality, benthic biota, and shellfish including video
transects of horse mussel beds.

1 Hawke Bay monitoring programme (2022023)for the Clive wastewater treatment plant.
Quantitative assessment of sediment quality, benthic biota, and fish quality.
Coastal development monitoring

1 Whitianga Waterways (2004present). Baseline and postconstruction water quality, sediment
quality, shellfish quality and intertidal ecology surveys of the Whitianga Estuary.
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1 Pine Harbour Marina (199+resent). Assessment of intertidal shellfish and sediment quality
relating to stormwater discharges. Assessment of effects to subtidal benthic biota associated
with the dredging and disposal of dredge material in the near shore environment.

1 Waitemata Harbour marina upgrades (2019)Assessment of Underwater Noise Effects on Fish
and Marine Mammals from piling activities. Management recommendations to minimise
disturbance to critical cetacean species occurring in the Hauraki Gulf.

Pre-dredging surveys
9 Outer Gulf Disposal Area (201épresent). Advice on ecological assessments for a deeysea
marine sediment disposal site consent application, and assessment of impacts on benthic
ecology and sediment quality at the disposal site.

1 Predredging Sediment and Biosecurity Characterisation (20Xpresent). Design and
implementation of sampling programs to the Environmental Protection Agency standards for
the assessment of suitability for disposal of dredged sediments.
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8.2 Appendix 2. Photographs along the subtidal transects

For each site, a photo of the quadrat and a photo of the surroundings were displayed.

Transect 4

Transect 3

Transect 2

Figure A1 Position of sites for each transect
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Figure A2 Transect 1 subtidal photographs upart 1
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Figure A3 Transect 1 subtidal photographs upart 2
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Figure A4 Transect 2 subtidal photographs uwpart 1
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