REPORT

Downtown Ferry
Redevelopment - Stage 1
Marine Ecological Assessment
Prepared for
Auckland Transport
Prepared by
Tonkin & Taylor Ltd
Date
November 2018
Job Number
1004393.1000.v2.2

Document Control
Title: Downtown Ferry Redevelopment - Stage 1, Marine Ecological Assessment
Date

Version

Description

Prepared by:

Reviewed
by:

Authorised
by:

07/09/2018

1

First draft

S Jackson

C Sjardin
D Miller

R ReinenHamill

19/09/2018

2

Final

S Jackson

D Miller

R ReinenHamill

02/10/2018

2.1

Final - amended to update
referencing to project names

S Jackson

D Miller

R ReinenHamill

12/11/2018

2.2

Final - amended to update
Resource Consent drawings

S Jackson

D Miller

R ReinenHamill

Distribution:
Auckland Transport

Electronic

Tonkin & Taylor Ltd (FILE)

Electronic

Table of contents
1

Introduction

1

2

Proposed works
2.1 Downtown Ferry Redevelopment – Stage 1
2.2 Demolition
2.3 Construction
Assessment methods
3.1 Ecological characteristics and values
3.1.1
Benthic infauna survey
3.1.2
Analysis of benthic fauna data
3.2 Assessment of ecological effects

2
2
3
3
5
5
5
6
6

3

4

Site description and existing ecological values
4.1 Project location and general habitat description
4.2 Marine mammals
4.3 Fish
4.4 Coastal birds
4.5 Benthic fauna
4.5.1
Hard substrate encrusting fauna
4.5.2
Benthic infauna survey
4.5.3
Kaimoana species
4.5.4
Biosecurity

5

Assessment of ecological effects
16
5.1 Potential ecological effects associated with the proposed Ferry Basin Redevelopment –
Stage 1
16
5.2 Effects on marine mammals
16
5.3 Effects on fish species
18
5.4 Effects on coastal birds
18
5.5 Effects on benthic fauna
19
5.6 Effects on kaimoana species
20

6
7
8
9

Ecological mitigation and monitoring
Ecological effects summary and conclusion
Applicability
References

Appendix A :

Ferry Basin sampling locations

Appendix B :

EIANZ guidelines summary tables

Appendix C :

Marine mammals

Appendix D :

Coastal birds

Appendix E :

Benthic fauna results

Tonkin & Taylor Ltd
Downtown Ferry Redevelopment - Stage 1 - Marine Ecological AssessmentMarine Ecological Assessment
Auckland Transport

8
8
8
9
9
9
9
10
15
15

21
22
24
25

November 2018
Job No: 1004393.1000.v2.2

Executive summary
Auckland Transport proposes to relocate Piers 3 and 4 in the Ferry Basin, at Auckland’s waterfront as
part of the Downtown Ferry Redevelopment – Stage 1 project. Tonkin & Taylor Ltd (T+T) has
undertaken an assessment of ecological effects on marine ecology for the proposed relocation.
Proposed pier relocation works will involve the temporary disturbance of the seabed directly
adjacent to Queen’s Wharf west through piling and construction activities. Once relocated and
constructed, the piers will occupy an area of approximately 2,400 m2, creating shading beneath new
pontoons and gangways.
Our approach to the assessment of ecological effects has comprised a desktop review of existing
ecological data relevant to the site and a benthic infauna survey from eight locations within the
Ferry Basin. The proposed project works have been assessed using the Ecological Impact Assessment
(EcIA) guidelines (vs.1) produced by the Environmental Institute of Australia and New Zealand
(EIANZ, 2015). The guidelines ascribe an overall level of effect (from “No Ecological Effect” to “Very
High” ecological effect.) that is determined using a matrix based on ecological values and the
magnitude of effect on these values.
The coastal marine habitat of the Ferry Basin is subtidal, fringed by manmade structures including
concrete and wooden piles and floating pontoons, as well as the existing seawall. The habitat is
characterised by soft mud that is generally associated with low intrinsic values.
Our assessment of ecological effects is summarised as follows:


Effects on marine mammals – The project footprint has been assessed as low value for marine
mammals as none are likely to be present in the vicinity of the project footprint at any given
time. The magnitude of effects is considered negligible on the basis that the project footprint
is small and the proposed construction activity is temporary in nature. The level of noise
generated from piling will be minimised through the use of a dolly, following ‘soft start’
procedures, visual monitoring for marine mammals within a pre-established underwater
management zone and low power / shut down procedures if a marine mammal is identified.
The overall effect on marine mammals is therefore considered ‘Very Low’.



Effects on fish - The project footprint has been assessed as low value for fish species due to
limited habitat and feeding opportunities. The magnitude of effects is considered negligible
on the basis that the project footprint is small and the proposed construction activity is
temporary in nature. Auditory management measures that will be undertaken to minimize
effects on marine mammals will also minimise effects on fish species. The overall effect on fish
species is therefore considered ‘Very Low’.



Effects on coastal birds - The project footprint has been assessed as high value for coastal
birds due to ‘At Risk’ species identified within the footprint. The magnitude of effects is
considered negligible on the basis that there is limited roosting habitat present along the
shoreline of Ferry Basin, a high level of human disturbance and that coastal birds will avoid the
project footprint and immediate surrounds during the 12 month construction period. No
specific mitigation measures are required. The overall effect on coastal birds is therefore
considered ‘Very Low’.



Effects on benthic fauna - The project footprint has been assessed as low value for benthic
fauna on the basis that there are no ‘Threatened’ or ‘At Risk’ species present. The magnitude
of effects is considered high in the short term, on the basis that all benthic organisms within
the footprint will be lost, but communities will rapidly recover in the medium term (1 – 3
years). The overall effect on benthic fauna is therefore considered ‘Low’ in the short term and
‘Very Low’ in the long term.
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Effects on kaimoana - The project footprint has been assessed as low value for kaimoana on
the basis that Pacific oysters are the only kaimoana species known to be present in the project
footprint, and these are not readily accessible. The magnitude of effects is considered
negligible on the basis that Pacific oysters are expected to rapidly recolonise the newly
created habitat at the proposed relocation site. This species was accidentally introduced to
New Zealand, so is of no conservation concern. The overall effect on kaimoana is therefore
considered ‘Very Low’.

We consider the marine ecological effects associated with the proposed project to be low overall. To
avoid potential adverse effects on marine mammals, we recommend that the standard auditory
management protocols detailed in the Marshall Day Downtown Ferry Terminal Acoustic Assessment
(September, 2018) report be implemented. We also recommend that a Biosecurity Management
Plan is developed and implemented prior to construction commencing to minimise risk from
introduced species during, and post, construction.
No other specific mitigation for the long-term effects on marine ecology is required.
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Introduction

The Downtown Ferry Basin Redevelopment is part of the wider Downtown Waterfront programme
of works being delivered for Americas Cup 36 (AC36). As part of the Downtown Ferry
Redevelopment project it is proposed that all existing ferry berths on Piers 3 and 4 within the Ferry
Basin are relocated to the western edge of Queens Wharf (hereafter referred to as “the Project”).
The redevelopment of the Ferry Basin is being staged, with provision for the relocation of current
Piers 3 and 4 services being undertaken as part of the first phase of redevelopment. This is because
Pier 3 is nearing the end of life and is in need of redevelopment within the next 2-3 years. The use of
the existing Ferry Basin configuration is also nearing capacity and the provision of new ferry berth
infrastructure, as part of Stage 1, will allow improved efficiencies to be delivered. This will allow for
expected service growth over the next 5 to 7 years, pending completion of Stage 2 of the
redevelopment.
Auckland Transport (AT) has commissioned Tonkin + Taylor Ltd (T+T) to prepare an assessment of
marine ecological effects for the Project. This report covers the marine ecological effects associated
with the works and is intended to accompany the resource consent applications for the Project.
The Downtown Waterfront Programme includes a number of projects as part of overall
improvements to the waterfront. In addition to the proposed relocation of Piers 3 and 4, the
Downtown Programme includes Quay Street Strengthening (an upgrade to the existing seawall), the
proposed Quay Street Waterfront Park, a proposed mooring dolphin at the end of Queens Wharf,
and proposed Quay St Enhancement and bus facilities.
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Proposed works

2.1

Downtown Ferry Redevelopment – Stage 1

The proposed Project is shown in Figure 2-1 below. Works will involve the temporary disturbance of
the seabed directly adjacent to Queens Wharf West through piling and construction activities. Once
relocated and constructed, the piers will occupy an area of approximately 2,400 m2 of the coastal
marine area (CMA) creating shading beneath new pontoons and gangways.
The proposed layout consists of a reverse sawtooth pontoon arrangement connected at each end to
Queens Wharf west by a gangway (refer to Figure 2-1). The full set of drawings for the Downtown
Ferry Redevelopment (of which the Project is a part) are presented in the Assessment of
Environmental Effects prepared by Tattico.

Figure 2-1: Proposed general arrangement for the Downtown Ferry Redevelopment (Source: T+T, 2018c),
showing the reverse sawtooth arrangement, pontoons and gangways. The dashed red lines show the existing
occupation permit area and the proposed occupation areas. Location of existing Piers 3 & 4 are shown.
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The Project includes the following components:


Pontoons: Rectangular floating components connected by steel rods and generally a
polystyrene (or similar) structure encapsulated by concrete. Depending on the location and
application used, these may have different weight distributions/buoyancies to allow for boat
wash and tidal action. There will be 6 floating pontoons, as shown in Figure 2-1.



Piles: Steel piles driven or screwed into competent rock in the sea floor generally covered by
black plastic (polyethylene) to hide the steel. The piles would be located at various points
around the floating pontoon to hold the pontoon in place and allow vertical and horizontal
movement for both tides and wave action. The piles would usually be located at the corners of
the pontoons but could also be installed independently from the floating infrastructure to act
as ‘dolphins’ (as at Pier 2b). A summary of likely pile parameters is provided in Table 2-1 based
on the current pile configuration.

Table 2-1: Pile summary for the Project
Pile Location

Pile Diameter (mm)

Type

Number

Gangway (slab)
Pontoon gangway
Pontoons

600 – 800

Steel tube with reinforced concrete core

75

Pontoon Mooring
Fender Dolphin

700 – 1000

Steel tube with reinforced concrete core

16

Fender Dolphin

350

Timber

20

Breakwater

500

Steel UC, HDPE sleeved with concrete
infill

402



Breakwater: From the northern end of Queens Wharf west a piled breakwater will be
established next to the existing wharf edge and will extend approximately 210 m towards the
Ferry Terminal. This will consist of 402 x 250 piles covered with 500 mm HDEP pipe. The
breakwater will have a concrete capping beam extending over its length. The breakwater is
proposed to provide shelter from incoming waves and to provide a calmer environment for
the safe berthing of ferries.



Gangway/Platforms: Gangways are proposed from the wharf to the pontoon and the
platforms which passengers will board from. These would be fixed on top of the pontoons.
They may be aluminium or marine grade stainless steel. A maximum gradient of these
structures is 1(V):8(H). Anti-slip flooring, handrails, lighting and shelter from the elements is
generally provided. There will be three gangways off Queens Wharf.



Hinge Connection: The gangways are proposed to be fixed to Queens Wharf.



Shelter: It is proposed to cover the gangways with a fixed shelter 52 m in length sitting 5.5 m
above Queens Wharf.

2.2

Demolition

The proposal includes the removal of piles, pontoons and gangways at Pier 3 and 4 but not
demolition of the wharf deck that is used to access the pontoons.

2.3

Construction

Downer has prepared a draft Construction Management Plan (CMP) and methodology for the
project (September, 2018). A brief summary of the methodology proposed is as follows:
Tonkin & Taylor Ltd
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The gangways, platforms and structures will be pre-fabricated off-site.



There are three methodologies proposed for the on-site construction of new berthing
pontoons for the ferry berths to allow some flexibility depending on the preferred contractor’s
plant, equipment and expertise. These are:
1.
2.
3.

Construction of, and working from, a temporary jetty at the western side of Queens
wharf;
Using a jack-up type barge to work at each location; and
Using a floating barge with dynamic positioning.



Piling will be undertaken using vibro or impact methods, or a combination of both.



On-site construction will include the shelter structure and passenger facilities and installation
of the gangways and platform structures.



An updated Construction Management Plan (CMP) will be developed to suit the preferred
contractor’s methodology.

Construction of new pile structures in the CMA and associated noise and disturbance from the
activities described above have the potential to impact marine ecology.
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Assessment methods

Our approach to the assessment of ecological effects has comprised:


Collation and a desktop review of existing ecological data relevant to the site;



Collection of benthic infauna cores from eight locations within the Project footprint; and



An assessment of effects on marine ecology (Section 5) on the basis of the ecological
information and the proposed project works. We have used the Ecological Impact Assessment
(EcIA) guidelines (vs.1) produced by the Environmental Institute of Australia and New Zealand
(EIANZ, 2015) to frame our assessment of ecological effects1.

3.1

Ecological characteristics and values

A desktop assessment was undertaken to compile information and data relating to the ecology of
the project footprint and the surrounding area. This included the following sources of information:


Auckland Council. 1999. Intertidal and subtidal biota and habitats of the central Waitematā
Harbour. Auckland Regional Council Technical Report 127;



Auckland Council. Geomaps viewer – Significant Ecological Areas layer. Accessed 10 July 2018;



Auckland Regional Authority. 1983. Ecology of the Upper Waitematā Harbour. Auckland
Regional Water Board 29 pp;



Cox, S. 2017. Ecological assessment of marine assemblages of the Halsey Street Wharf and
Viaduct Harbour. Client report prepared for Golder Associates (NZ) Ltd by NIWA;



Golder Associates. 2018. America’s Cup 36. Auckland 2021 - Assessment of Coastal
Environmental Effects associated with the development of AC 36 Facilities. For Resource
Consent Application, Wynyard Basin and Ferry and Fishing Industry relocation facility;



Marshall Day Acoustics. September 2018. Downtown Ferry Terminal Stage 1 – Construction
Noise and Vibration Management Plan. Report prepared for Auckland Transport.



Ministry for Primary Industries. 2017. Marine High Risk Site Surveillance Programme. MPI
Technical Paper Number 2017/45; and



Representative underwater photographs of species present along the Ferry Basin section of
the seawall (presented in Section 4.5.1), taken from the T+T Quay Street Seawall Upgrade
Project – Ferry Basin Section: Marine Ecological Effects Assessment (Tonkin + Taylor, 2018a).

3.1.1

Benthic infauna survey

A total of eight benthic infauna samples were collected from the Ferry Basin to characterise existing
benthic infauna communities within the project footprint and surrounding area. Sample locations
are shown in Appendix A and were selected to provide adequate coverage of the works footprint
and considering health and safety and access limitations, the operational nature of the Ferry Basin
and associated risks to divers of working in this area.
Commercial divers from DiveCo were engaged to collect the benthic samples with the work
undertaken on 1 September 2018. Samples were collected using a 0.013 m2 corer pushed into the
surface sediments to a depth of approximately 15 cm. The recovered core material was then sieved
using a 0.5 mm nylon mesh bag and the remaining contents preserved in approximately 80 %
ethanol for identification. Samples were sent to Biolive Invertebrate Identification Services (Nelson)

1

Whilst these guidelines are designed for freshwater and terrestrial systems, a modified version of the guidelines is utilised
here for marine systems, and is considered useful and appropriate for the purposes of assessing the effects of the Project.
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where they were processed and all organisms present identified and counted. The Shannon Weiner
Diversity and Shannon Weiner Evenness index values were calculated and reported for each sample.

3.1.2

Analysis of benthic fauna data

The degree of “disturbance” of benthic communities in the Ferry Basin was determined using the
AZTI Marine Biotic Index (AMBI). AZTI is the Technical Institute in Spain that developed the index
(Borja et al., 2000). In summary, the AMBI system has a database of approximately 8,000 marine
benthic invertebrate taxa, each of which are rated according to their ability to live with man-made or
natural disturbance (which can be physical, such as dredging, or chemical, such as pollution).
This database is able to be adapted for use in New Zealand. Where a New Zealand species is not
found on the AMBI list, the species is reassigned where possible to the genus. Re-assigning of the
species is also undertaken using a recent study by Robertson et al. (2015) to assign the ecological
group to species based on their tolerance to increasing mud content. Ultimately, the AMBI offers a
‘disturbance or pollution classification’ of a site, representing the benthic community health (Muxika
et al., 2005).
The AMBI software package was sourced from www.ambi.azti.es to undertake the analysis. The
taxonomic list from the present study was formatted according to the requirements of the software
package, and processed through the AMBI software to give an assessment of the degree of
disturbance at each site. Results from the AMBI analysis are interpreted using Table 2-2 below.
Table 2-2 AMBI Biotic coefficient interpretation (from Muxika et al. 2005)
AMBI Biotic
coefficient

Dominating
ecological group*

Benthic community
health

Site disturbance
classification

Ecological health
status

0.0 to 0.2

I

Normal

Undisturbed

High

0.2 to 1.2

Impoverished

1.2 to 3.3

III

Unbalanced

Slightly disturbed

Good

3.3 to 4.3

IV - V

Transitional to
pollution

Moderately
disturbed

Moderate

4.3 to 5.0
5.0 to 5.5

Polluted
V

5.5 to 6.0
6.0 to 7.0

Transitional to heavy
pollution

Poor
Heavily disturbed

Heavy polluted
Azoic (No trace of
life)

Azoic

Bad
Extremely
disturbed

*The dominating ecological group refers to the grouping of species based on their sensitivity to an increasing stress
gradient: Group I species very sensitive, Group II species indifferent, Group III species intolerant, Group IV second-order
opportunistic species, and Group V first-order opportunistic species.

3.2

Assessment of ecological effects

Our assessment of ecological effects follows the EIANZ guidelines (EIANZ, 2015). Whilst these
guidelines are designed for freshwater and terrestrial systems, a modified version of the guidelines is
utilised here for marine systems, and is considered useful and appropriate for the purposes of
assessing the effects of the Project. The basis of the EIANZ assessment comprises a series of tables
that are included in Appendix B for reference.
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The EIANZ approach follows these steps:
1

2
3

4

Ecological values are assigned a level on a scale of Low, Moderate, High or Very High based on
assessing the values of species, communities, and habitats identified against criteria set out in
the EIANZ guidelines (Table B-1);
The magnitude of the effect that the project is expected to have on ecological values is
evaluated as being either No effect, Negligible, Low, Moderate, High or Very High (Table B-2);
The overall level of effect is determined using a matrix that is based on the ecological values
and the magnitude of effects on these values. Level of effect categories include No Ecological
Effect, Very Low, Low, Moderate, Moderate/High, High and Very High (Table B-3);
The overall level of effect categories are used to determine if effects management is required.
Effects assessed as being 'Moderate' or greater in Table B.3 warrant efforts to avoid, remedy
and mitigate them.
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4

Site description and existing ecological values

4.1

Project location and general habitat description

The study area is located at the Ferry Basin and Queens Wharf, which is in the downtown Auckland
Waterfront area in the Waitematā Harbour. The Ferry Basin is the hub of Auckland’s ferry network
and experiences a high volume of marine vessel traffic. It is also the site of ongoing maintenance
dredging by Ports of Auckland Ltd to permit access for deeper draft vessels.
The coastal marine habitat of the Ferry Basin area is subtidal, and the area is fringed by manmade
structures including concrete and wooden piles and floating pontoons, as well as an existing seawall
(as shown in Photograph 4-1 below).
The subtidal seabed within the Ferry Basin and surrounding Auckland Waterfront area has been
previously mapped and classified as ‘soft gloopy mud’ habitat (Auckland Council, 1999). This habitat
type is characterised by soft mud and is generally associated with low intrinsic ecological values. The
Auckland Unitary Plan – Operative in Part (AUP-OiP) does not identify any Significant Ecological
Areas (SEAs) within the Ferry Basin or in the adjacent Auckland Waterfront area.

Photograph 4-1: Section of the existing Ferry Basin seawall

4.2

Marine mammals

Marine mammal species recorded in the Hauraki Gulf have been identified by Golder Associates
(2018). These species and associated threat status are presented in Table C-1 in Appendix C. While
more than 22 species of whales and dolphins have been recorded in the Hauraki Gulf, only a small
number have been recorded within the Waitematā Harbour. Common dolphins (Delphinus delphis),
bottlenose dolphins (Tursiops truncates), orca (Orcinus orca) and New Zealand fur seals
(Actocephalus forsteri) have all been known to enter the Waitematā Harbour (Golder Associates,
2018). Additionally, two leopard seals (Hydrurga leptonyx) have been regularly sighted in
Westhaven Marina and the upper Waitematā Harbour since 2015 (Golder Associates, 2018). The
New Zealand Threat Classification lists bottlenose dolphins as Nationally Endangered, while orca are
Tonkin & Taylor Ltd
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listed as Nationally Critical. Common dolphins and the New Zealand fur seal are listed as Not
Threatened, while the leopard seal is listed as a Non-resident Native (Baker et al., 2013).
Marine mammals are unlikely to be any more than occasionally present within the wider Ferry Basin
area due to human activities (e.g. ferries operating in the area).

4.3

Fish

No survey for fish was carried out as part of this investigation. However, the diversity of fish species
frequenting the project area is likely to be similar to that recorded near the project area and in the
wider Waitematā Harbour.
Fish species likely or potentially present (based on review of existing reports) in the project area
include the Australian anchovy (Engraulis australis), yellow-eye mullet (Aldrichetta forsteri), striped
mullet (Mugil cephalus), yellow belly flounder (Rhombosolea leporina), New Zealand flounder
(Rhombosolea plebeia), snapper (Pagrus auratus), kahawai (Arripus trutta), spiny dogfish (Mustelus
lenticulatus), Spotties (Notolabrus celidotus), parore (Girella tricuspidata), jack mackerel (Trachurus
novazelandiae), eel (Anguilla australis), conger eel (Conger wilsoni), koheru (Decapterus koheru),
spotty (Notolabru celidotus) and school sharks (Galeorhinus galeus) (Auckland Regional Authority,
1983; Inglis et al., 2000).
There is no information to suggest that the Ferry Basin project area is specifically utilised by any of
these fish species to the extent that the species or local population is dependent upon the existing
habitat.

4.4

Coastal birds

A recent survey of the nearby outer Viaduct Basin (approximately 300 m from the Ferry Basin site
between Princes and Wynyard wharves) identified several coastal bird species using the area (Golder
Associates, 2018). It is likely that these species would also occasionally use the Ferry Basin area.
These species, as well as others observed in the Westhaven Marina section of the outer Viaduct
Basin are listed in Table D-1 in Appendix D.
Of the eight coastal bird species observed in the wider Viaduct Basin area, five are classified as ‘At
Risk’, while the other species are ‘Not Threatened’ (Robertson et al., 2017). The survey of the outer
Viaduct Basin (between Princes and Wynyard wharves) identified that no nesting sites were present,
and that roost sites were limited. Due to human activities in the Ferry Basin project area (e.g. foot
traffic along Quay Street and increased foot traffic along Queens Wharf) it is unlikely that any of the
listed coastal bird species would nest within the project area, or the immediate surrounding area.

4.5

Benthic fauna

As described earlier the subtidal soft habitat was classified as ‘soft gloopy mud’ habitat which is
associated with low intrinsic ecological values. Diving surveys undertaken on 1 September 2018 and
data from previous reports describe the soft sediment benthic assemblages below.
Dive surveys within the Ferry Basin (GHD, 2017; Cox, 2017) identified that the hard substrate
habitats offered by the seawalls, wharfs, pontoons and wave panels have been colonised by various
encrusting biofouling species. These two habitat types and associated flora and fauna are described
in further detail.

4.5.1

Hard substrate encrusting fauna

A dive survey of the Ferry Basin seawall for the Quay Street Strengthening (seawall) project
identified barnacles (Austrominius modestus), Mediterranean fanworm (Sabella spallanzanii), Pacific
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oysters (Magallana gigas), and Asian paddle crabs (Charybdis japonica)(Tonkin + Taylor, 2018a).
Photographs of these species are presented in Photographs 4-2a - 4-2d below.
Previous surveys undertaken in the nearby outer Viaduct basin (approximately 300 m from the Ferry
Basin site) found a total of 27 dominant biofouling organisms present on wharf piles, pontoons, walls
and wave panels (Cox, 2017). Abundant biofouling taxa present included barnacles, Pacific oyster, as
well as a range of indigenous and introduced sponge species, hydroids and bryozoans (Cox, 2017).
Mediterranean fanworm were also recorded. Other investigations have also identified the stalked
sea squirt (Styela clava) within the Auckland waterfront area (Ministry for Primary Industries, 2017).
None of the marine invertebrate species above are considered to be nationally ‘Threatened’ or ‘At
Risk’ (Freeman et al., 2014).
a

b

c

d

Photograph 4-2: (a) Barnacles within a stormwater outlet (b) Mediterranean fanworm (c) Pacific oysters (d) an
Asian paddle crab observed during dive surveys of the intertidal and sub tidal areas of the Ferry Basin and Ferry
Terminal sections of the seawall.

4.5.2

Benthic infauna survey

The results of the benthic fauna monitoring are presented in detail in Table E.1 in Appendix E. A
summary of the results is presented in Table 4.1 below. AMBI analysis of the benthic infauna data is
presented in Figure 4.1 and Figure 4.2 below.
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Table 4.1:

Summary of benthic infauna monitoring results for the samples sites

Number of
taxa

Number of
individuals

Mean
Shannon
Weiner
Diversity

Mean
Shannon
Weiner
Evenness

Mean
AMBI
score

Disturbance
Classification

Ecological
status

1

17

129

2.17

0.76

4.0

Moderately
disturbed

Moderate

2

27

342

1.79

0.54

4.9

Moderately
disturbed

Poor

3

8

125

1.43

0.69

4.6

Moderately
disturbed

Poor

4

25

207

2.15

0.67

3.7

Moderately
disturbed

Moderate

5

17

117

2.18

0.77

2.9

Slightly
disturbed

Good

6

30

444

1.75

0.51

4.8

Moderately
disturbed

Poor

7

28

348

2.21

0.66

2.8

Slightly
disturbed

Good

8

6

15

1.30

0.72

4.8

Moderately
disturbed

Poor

Site

Overall, the results show that the benthic fauna communities in the Ferry Basin are characterised by
a moderate level of species diversity, as well as high abundance of individuals. Sites ranged from
poor to good ecological status, and were either slightly or moderately disturbed.
Sites 5 and 7, located adjacent to Queens Wharf west, were the least disturbed, while Site 2,
adjacent to Pier 3, was the most disturbed. Anthropogenic impacts in the benthic substrate was
evident, with coal fragments found to be very abundant in the sample at Site 1, along with paint
flecks (common at Sites 1 to 5) and the presence of glass (also found in Site 2 sample). Sites 6, 7 and
8 appeared to be the least disturbed by anthropogenic inputs with occasional paint flecks found in
these samples.
Oligochaete worms were the most abundant species at most sites (except Site 3, 4 and 7), and are
classed as ecological group V: first-order opportunistic species, indicative of disturbed environments.
The most abundant bivalve identified was the invasive species Theora lubrica (or Asian Semele).
Theora lubrica is commonly found within the top 50 mm of sediment, and is an indicator species due
to its high mud tolerance, with an optimum sediment mud content range of between 45-50%.
Polychaete worms were abundant, with Paraonidae and Cossura consimilis the predominant species
identified. Both species prefer to live in muddy sands, tolerating a sediment mud content range of 565% and up to 70% for Cossura consimilis and Paraonidae respectively.
No nationally ‘Threatened’ or ‘At Risk’ marine invertebrate species were identified in any of the
collected samples (Freeman et al., 2013). The results are interpreted as follows:


The number of taxa at the sampled sites ranged from 6 (Site 8) to 30 (Site 6).



The number of individuals per sample at each site ranged from 15 (Site 8) to 444 (Site 6).



Mean Shannon-Weiner diversity index scores for all sites (1.29 – 2.21) indicated that the
diversity of the sampled communities was moderate (Shannon-Weiner diversity index scores
typically range from 1.5-3.5).
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Mean Shannon – Weiner evenness scores ranged from 0.51 – 0.77 (Shannon – Weiner
evenness scores range from 0 - 1), indicating that no particular species was dominant at most
sites, but certain species were more dominant at other sites (Site 2 and Site 6).



Mean AMBI scores (2.8 - 4.9) indicate that sites ranged from slightly disturbed (good
ecological status) to moderately disturbed (poor ecological status)

Previous work undertaken in the nearby outer Viaduct Basin (approximately 300 m from the Ferry
Basin site) found the dominant sediment type was soft, silty mud, with invertebrate burrow holes
the most common sign of animal life (Cox, 2017). Based on the close proximity of the outer Viaduct
Basin and Ferry Basin, underwater photographs and the similar habitat type, it is likely that data
from the outer Viaduct is also representative of the soft sediment benthic fauna present in the Ferry
Basin project area.
Benthic communities in core samples were dominated by polychaete worms (constituting 76 % of
the fauna) (Cox, 2017). The most abundant of these polychaete species was Heteromastus filiformis.
This species is widely distributed in New Zealand in the sediments of enclosed harbours, sheltered
bays and intertidal soft shores of New Zealand (Read, 1984). Bivalves comprised approximately 12 %
of fauna, with the exotic bivalve Theora lubrica representing nearly all (99 %) of the bivalves present.
These results support the findings from the benthic infauna survey carried out on 1 September and
described above.
Oligochaete worms represented approximately 6 % of fauna, while small crustaceans (amphipods,
ostracods, isopods and crabs) comprised about 4 % collectively. Nemerteans, a single ascidian and a
barnacle comprised less than 2 % collectively. Overall, the benthic assemblage was generally typical
of soft sediment inshore communities with a small amount of hard substrate.
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Figure 4.1: 2018 AMBI results for Ferry Basin Sites 1-8. Species (Ecological) groups are based on sensitivity to disturbance: Group I (Blue) species: very sensitive; Group II
(Green) species: indifferent; Group III (Yellow) species: intolerant; Group IV (Orange): second-order opportunistic species; Group V (Red): first-order opportunistic species.
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Figure 4.2: AMBI results showing disturbance for the Ferry Basin Sites 1-8. Data for each station consists of a single sample.
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4.5.3

Kaimoana species

Potential kaimoana species identified within the project area are limited to introduced Pacific
oysters which were found along the existing wharf structures and seawall (Photograph 4-2 (c)). Some
oysters were considered to be of an attractive edible size (>50 mm) (Auckland Regional Council,
1992). Overall, the kaimoana values of the site are considered low.

4.5.4

Biosecurity

The Marine Biosecurity Porthole (MBP), a web-based system, was checked to establish nonindigenous species likely to be present in the project footprint. The MBP represents the most
complete source of information on the national distribution of non-native marine species in New
Zealand. Data from the portal comes from four principal sources, including:


Port Biological Baseline Surveys;



Marine High Risk Site Surveillance;



Marine Invasive Taxonomic Service; and



Other verified observations of non-native marine species.

The Marine Biosecurity Porthole lists 60 non-indigenous species as being present within the
Waitematā Harbour (Ministry for Primary Industries, 2017), all of which could be present within the
Ferry Basin and subsequently, the Project footprint. Section 4.5.1 above names three nonindigenous species identified during dive surveys of the seawall, including the Mediterranean
fanworm, Pacific oysters and Asian paddle crabs.
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5

Assessment of ecological effects

5.1

Potential ecological effects associated with the proposed Ferry Basin
Redevelopment – Stage 1

This section provides an assessment of ecological effects for the proposed Project. The proposed
pier relocation works will involve the temporary disturbance of the seabed directly adjacent to
Queen’s Wharf west through piling and construction activities. Once relocated and constructed, the
piers will occupy an area of approximately 2,400 m2 of the CMA, creating shading beneath new
pontoons and gangways.
Actual and potential ecological effects have been identified as:


Temporary disturbance and temporary construction related effects and noise generated from
piling on marine mammals;



Temporary disturbance and temporary construction related effects on fish and coastal birds;



Potential effects from creation of new pontoons and pier structures which occupy
approximately 2,400 m2 of the CMA and would shade existing benthic habitat;



Loss of approximately 130 m2 of soft substrate habitat as a result of new piles;



Temporary disturbance from removal of existing piles, pontoons and gangways at Pier 3 and 4;



Creation of intertidal and subtidal hard substrate on piles and breakwaters (approximately 513
new piles);



Potential contamination effects from disturbance to the seabed attributed to piling activities
(refer to the Downtown Ferry Redevelopment – Stage 1 Ground Contamination Assessment,
(Tonkin + Taylor, 2018b));



Potential effects on kaimoana species; and



Potential biosecurity effects.

An assessment of each identified potential ecological effect of the project based on EIANZ (2015)
guidelines is presented below.

5.2

Effects on marine mammals

Potential adverse effects on marine mammals include:


The local and temporary disturbance of marine mammals, causing behavioural response, in
proximity to the project footprint during construction activities;



Noise generated from piling (impact or vibro piling) that may impact either temporarily
(Temporary Threshold Shift (TTS)) or permanently (Permanent Threshold Shift (PTS)) the
hearing sensitivity of marine mammals;
As detailed in the Downtown Ferry terminal Stage 1 Acoustic Assessment report (Marshall
Day, 2018) impact piling noise levels are expected to peak at 215 decibels, while vibro piling
noise levels are expected to peak at 195 decibels (primarily from construction of the wharf
extension piles).
Underwater Management Zones are shown for mid-frequency cetaceans (orca and dolphins),
otariid pinnipeds (New Zealand fur seals) and phocid pinnipeds (Leopard seals) in Appendix F
of the Acoustic Assessment report (Marshall Day, September 2018), and identify that Leopard
seals (Non-resident Native) are the marine mammal (in the Waitematā Harbour) most
sensitive to underwater piling noise.
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Common dolphins, bottlenose dolphins, orca, New Zealand fur seals and leopard seals are all known
to enter the wider Waitematā Harbour area on varying timescales (Golder Associates, 2018).
However, given the volume of boat traffic in the Ferry Basin and the small area affected by the
Project, none of these species are likely to occur within project footprint. The Central Waitematā
Harbour is not a critical habitat for feeding, breeding or migration for the species of interest.
Therefore, no nationally ‘Threatened’ or ‘At Risk’ marine mammals are likely to occur within the
project footprint or immediate surrounds. Based on above, the project footprint is considered to be
of ‘Low’ value as habitat for marine mammals and the likelihood of marine mammals being present
is low.
With reference to Table B2 (Appendix B) we consider there to be a ‘Negligible’ magnitude of effect
on marine mammals because:


Construction activities are expected to take approximately 12 months, with piling activities
constituting a shorter timeframe and occurring intermittently.



The level of noise generated from impact piling can be minimised by the use of a dolly
between the pile and the pile driver. Previous studies show that the use of a dolly will result in
a noise reduction of approximately 10 dB (Marshall Day, 2018). Phocid pinnipeds (Leopard
Seals) represent the most sensitive species that could potentially be affected. Modelling for
phocid pinnipeds shows that the PTS –cumulative exposure zone of influence (the zone in
which permanent hearing loss could occur if individuals remained within the zone and did not
move away from the noise) is relatively small (extending less than 20 m from impact piling);



The Temporary Threshold Shift (TTS) cumulative exposure zone of influence (the zone in which
temporary hearing loss could occur if individuals remained within the zone) would extend
approximately 150 m from the impact piling (modelled for phocid pinnipeds). It is expected
that in the unlikely event that any marine mammal moved into the underwater management
zone that it would show a behavioural avoidance to the noise source and actively move away
from the noise source; and



Potential impacts of noise generated from impact piling activities can be minimised by
implementing the following procedures as presented in the Marshall Day (2018) report:


Undertake visual monitoring 30 minutes prior to commencing piling operations to
ensure there are no marine mammals in the area;



Use a wooden (preferable) or plastic dolly for impact driven steel piles;



Use ‘soft starts’ (gradually increasing the intensity of piling) and minimise duty cycle;



Undertake visual monitoring during piling operations to identify any marine mammals
that enter the area; and



Implement low power or shut down procedures when a marine mammal is identified
within the TTS zones (the Marshall Day, 2018 report identifies a zone of up to 150 m for
phocid pinnipeds, 25 m for mid-frequency cetaceans and <20 m for otariid pinnipeds in
the worst-case piling location).

Following the EIANZ (2015) framework, the magnitude of effect of the project on marine mammals is
likely to be negligible based on the unsuitability of the habitat (given that it is a small area with a
high volume of marine vessel traffic), the small size of the project footprint (2,400 m2 compared to
available habitat in the wider Waitematā Harbour) and the temporary duration of effects (a
maximum of 12 months). Moreover, it is unlikely that common dolphins, bottlenose dolphins, orca,
New Zealand fur seals and leopard seals will be adversely affected by the intermittent sound of
construction activities, given the short term nature of the works and auditory management
protocols that will be put in place.
We therefore consider the overall level of effect on marine mammals to be ‘Very Low’ and no
additional mitigation is warranted over and above the management measures described above.
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5.3

Effects on fish species

Potential positive effects on fish species include the creation of 3-D structure in the water column
with piles, which are effective fish attractants (Bohnsack and Sutherland, 1985), and shaded habitat
beneath the new pontoons and gangways.
Potential adverse effects on fish species include:


The local and temporary disturbance of fish species in proximity to the project footprint
during construction activities (predominantly impact or vibro piling); and



Potential for sediment discharge (reduced water clarity) and general disturbance from
construction related activities.

The Ferry Basin provides limited habitat and foraging opportunities for fish species present in the
Waitematā Harbour. Based on this, the project footprint is considered to be of ‘Low’ value for fish
with respect to the EIANZ (2015) framework (Table B1 in Appendix B).
We consider the magnitude of effect to be ‘Negligible’ for fish species because:


The size of the project footprint is small (2,400 m2) compared to approximately 70,000 m2 of
habitat in the wider Ferry Basin;



The duration of any effect will be short as construction activities are expected to last
approximately 12 months. The EIANZ guidelines consider any effect that lasts less than five
years to be short term (EIANZ, 2015);



While fish species are likely to avoid the area during piling and construction activities, the use
of a dolly while impact piling to minimise effects on marine mammals will also minimise
effects on fish species; and



The potential for sediment discharges and disturbance will be controlled by standard
construction measures, such as sediment control (the use of silt fences around piles as
required), and appropriate controls on piling activities to prevent cement spills into the
marine environment. Further details are expected in the updated Construction Management
Plan (CMP) to be developed.
We therefore consider the overall level of effect on fish species to be ‘Very Low’ and no additional
mitigation is warranted over and above the management measures described above.

5.4

Effects on coastal birds

Potential adverse effects on coastal birds associated with the proposed Project include the local and
temporary disturbance of ‘At Risk’ birds in proximity to the project footprint during construction
activities.
The Ferry Basin provides limited habitat and foraging opportunities for coastal birds, although
several ‘At Risk’ species have been previously recorded in the wider Auckland Viaduct (between
Princes and Wynyard wharves) and Westhaven Marina areas. Based on the potential presence of ‘At
Risk’ species, the area surrounding Ferry Basin and Queens Wharf West is considered to be of ‘High’
value.
However, we consider there to be a ‘Negligible’ magnitude of effect on ‘At Risk’ birds because:


The limited roosting habitat present along the shoreline of Ferry Basin (piles, pontoons and
handrails) experiences a high level of human disturbance in the forms of foot traffic, and the
movements of ferries and other vessels; and



Coastal birds will generally avoid the project footprint and immediate surrounds during the 12
month construction period. The construction works will also be staged so that temporary
disturbance will be limited to a relatively small area at any one time.
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We therefore consider the overall level of effect of the proposed Project on coastal birds to be ‘Very
Low’ and no specific effects management measures are considered necessary.

5.5

Effects on benthic fauna

Potential adverse effects on benthic fauna in the project footprint include:


The disturbance of benthic infauna from construction and piling activities (short term effects
and long term effects), including sediment disturbance;



Introduction of invasive species that out-compete native species as a result of the Project.

We consider the benthic fauna assemblage to be of ‘Low’ ecological value because:


The habitat types present within the project footprint (Piers 3 and 4 and soft sediments
present at the relocation area), and immediate surrounds (piles, pontoons, wharfs and soft
sediments) are either manmade, or common within the immediate surrounding area and
wider Waitematā Harbour.



Benthic surveys within the project footprint identified that the benthic assemblage along
Queens Wharf west is indicative of a slightly to moderately disturbed environment. Species
present included those with high tolerance to muddy environments.



All sites surveyed were impacted by anthropogenic influences to some degree, with coal
fragments, paint flecks and glass present.



None of the benthic fauna species recorded in site specific surveys or identified in the
literature are listed as nationally ‘Threatened’ or ‘At Risk’ species (Freeman et al., 2014).



Several invasive species were identified within the project footprint and surrounding area, and
60 non-indigenous species are known to be present in the wider Waitematā Harbour.

Overall we consider the magnitude of effect on the benthic fauna to be ‘High’ in the short-term, but
‘Negligible’ in the long-term on the basis that:


All or most benthic fauna within the 130 m2 proposed piling footprints will not survive.
However, benthic fauna are expected to recolonise the newly created habitat on the piles and
new pontoons following the works within 1 to 3 years post-disturbance. Previous studies
elsewhere in New Zealand (e.g., Gardner & Wear, 2006; Sneddon et al., 2015), as well as
overseas (e.g., those studies revised by Newell et al., 1998) indicate that the type of
communities present within the project footprint would become re-established in 1 to 3 years
post-disturbance. In the case of mobile surface dwelling species (such as crabs), the duration
will be much shorter than this, i.e. within weeks.



Construction equipment being brought into the project footprint has the potential to transfer
non-indigenous species to the Ferry Basin (and wider Waitematā Harbour) from other
locations in New Zealand. A Biosecurity Management Plan should be developed that sets out
the measures to be implemented in order to identify and avoid or minimise the transfer of
unwanted/biosecurity risk species throughout construction works.



The disturbance of the seabed will potentially result in localised sediment generation from
construction and piling activities. The potential for sediment discharges will be controlled by
standard construction measures, such as silt curtains, will be used as appropriate to minimise
any sediment generated from piling activities. Further details are expected in the updated
Construction Management Plan (CMP) to be developed.

We therefore consider the overall level of effect on benthic fauna to be ‘Low’ in the short-term
(based on that no ‘Threatened’ or ‘At Risk’ species were identified and that a number of the species
present are invasive), and ‘Very Low’ in the long-term (based on the expected re-colonisation of the
proposed piles by benthic fauna).
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5.6

Effects on kaimoana species

A large number of Pacific oysters are present in the project footprint and the surrounding area. This
species was accidentally introduced to New Zealand, so is of no conservation concern. Additionally
the location of the Pacific oysters (within the Ferry Basin where human access is very difficult) does
not make them attractive for collection or human consumption. Therefore, we consider the values of
the kaimoana resources within the project footprint to be ‘Low’.
We consider the magnitude of effect on kaimoana to be ‘Negligible’ on the basis that while Pacific
oysters covering the existing Piers 3 and 4 will not survive the decommissioning process, they are
expected to recolonise the newly created habitat along the proposed piles and pontoons.
Overall, we consider there to be a ‘Very Low’ level of effect on kaimoana species and no specific
effect management is needed.
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6

Ecological mitigation and monitoring

This section summarises the mitigation measures proposed and/or recommended in Section 5.
Due to the relatively small area affected by the project footprint compared with the Auckland
waterfront area and the wider Waitematā Harbour, and the fact that new proposed hard structures
within the project footprint will be re-colonised, we consider that no specific mitigation for the longterm effects on marine ecology is required.
Short-term, construction related effects on water quality will be managed by standard construction
management techniques, such as sediment control (such as the use of silt fences around piles as
required), and appropriate controls on piling activities to prevent cement spills into the marine
environment. Further details are expected in the updated Construction Management Plan (CMP) to
be developed, including piling controls.
As detailed in Section 5.2 above the potential effects of noise generated from impact piling activities
can be minimised by implementing the following procedures as presented in the Marshall Day, 2018
report:


Undertake visual monitoring 30 minutes prior to commencing piling operations to ensure
there are no marine mammals in the area;



Use a wooden (preferable) or plastic dolly for impact driven steel piles;



Use ‘soft starts’ (gradually increasing the intensity of piling) and minimise duty cycle, when
practicable;



Undertake visual monitoring during piling operations to identify any marine mammals that
enter the area; and



Implement low power or shut down procedures when a marine mammal is identified within
the TTS zones (the Marshall Day, 2018 report identifies a zone of up to 150 m).

Further details are presented in the Downtown Ferry Terminal Assessment of Acoustic Effects report
(Marshall Day, September 2018).
As detailed in Section 5.5, the potential effects from biosecurity risk can be minimised by developing
and implementing a Biosecurity Management Plan prior to construction work commencing.

Tonkin & Taylor Ltd
Downtown Ferry Redevelopment - Stage 1 - Marine Ecological AssessmentMarine Ecological Assessment
Auckland Transport

November 2018
Job No: 1004393.1000.v2.2

22

7

Ecological effects summary and conclusion

Our ecological effects summary is set out in Table 7.1 below:
Table 7.1:

Summary of ecological effects

Ecological values within the
project footprint

Magnitude of effect with actions
to reduce the effect

Potential EIANZ overall level of
effect

Marine mammals – Low on the
basis that no Nationally
‘Threatened’ or ‘At Risk’ species
are likely to be present in the
project footprint.

Negligible on the basis that the
project footprint is small and the
proposed construction activity is
temporary in nature. The level of
noise generated from piling will
be minimised and protocols
adopted that involve visual
monitoring for marine mammals
within a pre-established
underwater management zone.

Very Low

Fish species – Low on the basis
the Project footprint has limited
habitat and feeding opportunities.

Negligible on the basis that the
project footprint is small and the
proposed construction activity is
temporary in nature. Auditory
management measures that will
be undertaken to minimize
effects on marine mammals will
also minimise effects on fish
species.

Very Low

Coastal birds - High on the basis
that ‘At Risk’ species present
within the footprint.

Negligible on the basis that there
is limited roosting habitat present
along the shoreline of the Ferry
Basin, an existing high level of
human disturbance and that
Coastal Birds will likely avoid the
project footprint and immediate
surrounds during 12 month
construction period. No specific
mitigation measures required.

Very Low

Benthic fauna – Low on the basis
that there are No ‘Threatened’ or
‘At Risk’ species present.

Short term - High on the basis
that all benthic organisms within
the footprint will be lost. Long
term – Negligible as communities
will rapidly recover in the short
term (1 – 3 years).
Implementation of a Biosecurity
Management Plan will minimise
risk from introduced species
during construction.

Short term: Low.
Long term: Very Low, with
possible net benefit after
construction.

Kaimoana – Low on the basis that
Pacific oysters present the only
kaimoana species known to be
present in the project footprint.
The location of the Pacific oysters
(within the Ferry Basin) does not

Negligible on the basis Pacific
oysters expected to recolonise
the newly created habitat along
the proposed piles and piers. This
species was accidentally
introduced to New Zealand, so is
of no conservation concern. No

Very Low
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Ecological values within the
project footprint

Magnitude of effect with actions
to reduce the effect

make them accessible for human
consumption

specific mitigation measures
required.

Potential EIANZ overall level of
effect

In conclusion, we consider the marine ecological effects associated with the proposed Project to
have an overall ‘Low’ adverse ecological effect.
However, to avoid potential adverse effects on marine mammals, we recommend that the standard
auditory management protocols detailed in the Downtown Ferry Terminal – Stage 1 Acoustic
Assessment (Marshall Day, 2018) be implemented.
We also recommend that a Biosecurity Management Plan is developed and implemented prior to
construction commencing to minimise risk from introduced species during, and post, construction.
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8
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Ferry Basin sampling locations
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Appendix B :

EIANZ guidelines summary tables

Table B-1: Assignment of values to species, vegetation and habitats
Value

Species Values

Vegetation/Habitat Values

Very High

Nationally Threatened - Endangered,
Critical or Vulnerable, or a resource which
is of national commercial importance.

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

High

Nationally At Risk - Declining, or a
resource which is of regional commercial
importance.

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

Moderate-high

Nationally At Risk - Recovering, Relict or
Naturally Uncommon, or a resource
which is of local commercial importance.

N/A

Moderate

Not Nationally Threatened or At Risk, but
locally uncommon or rare

Locally rare or threatened, supporting
No Threatened or At Risk species.

Low

Not Threatened Nationally, common
locally

Nationally or locally common,
supporting no Threatened or At Risk
species.

Table B-2: Summary of the criteria for describing the magnitude of effect
Magnitude

Description

Very High

Total loss or major alteration to one or more key elements or features of the existing
baseline conditions;
Loss of high proportion of the known population or range of the element / feature.

High

Major loss or alteration to one or more key elements of existing baseline conditions;
Loss of high proportion of the known population or range of the element / feature.

Moderate

Loss or alteration to one or more key elements of existing baseline conditions;
Loss of a moderate proportion of the known population or range of the element /
feature.

Low

Noticeable shift away from existing baseline conditions; Change arising from the
loss/alteration will be discernible, but underlying character, composition and/or
attributes of the existing baseline condition will be similar to pre-development;
Plus effect on the known population or range of the element / feature.

Negligible

Very slight change from the existing baseline physical or chemical conditions; change
barely distinguishable from the 'no change' scenario;
No measurable effect on the known population or range of the element / feature.

No effect

No detectable change in physical, chemical or biological parameters.
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Table B-3: Criteria for describing overall levels of ecological effects
Ecological Value

Magnitude of
effect

Very high

High

Moderate or
Moderate-High

Low

Very high

Very high

Very high

High

Moderate

High

Very high

Very high

Moderate-High*

Low

Moderate

Very high

High

Low

Very low

Low

Moderate

Low

Low

Very low

Negligible

Low

Very low

Very low

Very low

No effect

No ecological
effect

No ecological
effect

No ecological effect

No ecological effect

*Overall ecological effect is considered to be “High” if ecological value is considered to be “Moderate-high” in Table 5-1 of
the EIANZ guidelines, otherwise overall ecological effect is considered to be “Moderate”.

Appendix C:

Marine mammals

Table C-1: Marine mammals listed as present in the wider Hauraki Gulf and whether they have
been observed in the Waitematā Harbour (Golder Associates, 2018)
Common Name

Scientific name

Threat status

Observed in
Waitematā Harbour?

Arnoux’s beaked whale

Berardius arnouxi

NZ native – Migrant

-

Gray’s beaked whale

Mesoplodon grayi

NZ native – Not Threatened

-

Common dolphin

Delphinus delphis

NZ native and resident,
evaluated – Not Threatened

Yes

Bottlenose dolphin

Tursiops truncates

NZ native and resident,
evaluated – Nationally
endangered

Yes

Dusky dolphin

Lagenorthynchus obscurus

Non-resident native – Not
Threatend

-

Hector’s dolphin

Cephalorhynchus hectori

NZ native and resident,
evaluated – Nationally
endangered

-

False killer whale

Pseudorca crassidens

NZ native and resident,
evaluated – Not Threatened

-

Killer whale

Orcinus orca

NZ native and resident,
Threatened – Nationally critical

Yes

Pilot Whale

Globicephala sp.

Non-resident native – Migrant

-

Pygmy sperm whale

Kogia breviceps

NZ native and resident, not
evaluated – Data Deficient

-

Sperm whale

Physeter macrocephalus

NZ native – Not Threatened

-

Humpback whale

Megaptera novaeangliae

NZ native, evaluated – Migrant

-

Southern right whale

Eubalaena australis

NZ native and resident,
Threatened – Nationally
vulnerable

-

Minke whale

Balaenoptera sp.

Non-resident native – Migrant

-

Bryde’s whale

Balaenoptera eden/brydei
sp.

NZ native and resident,
Threatened – Nationally critical

-

Fin whale

Balaenoptera physalus

NZ native – Migrant

-

Sei whale

Balaenoptera borealis

NZ native – Migrant

-

Blue whale

Balaenoptera musculus
sp.

NZ native – Migrant

-

New Zealand fur seal

Actocephalus forsteri

NZ native and resident,
evaluated – Not Threatened

Yes

Leopard seal

Hydrurga leptonyx

Non-resident native – Vagrant

Yes

Appendix D:

Coastal birds

Table D-1: Coastal bird species observed in the outer Viaduct Basin near the Ferry Basin (Golder
Associates, 2018)
Common Name

Species name

Threat status

White-fronted tern

Sterna striata

At Risk – declining

Pied shag

Phalacrocorax varius

At Risk – recovering

Little shag

Phalacrocorax melanoleucos
brevirostris

Not threatened

Black-backed gull

Larus dominicanus

Not threatened

Red-billed gull

Larus novaeholandiae

At Risk – declining

Australasian gannet

Sula serrator

Not threatened

Variable oystercatcher

Haematopus unicolor

At Risk – recovering

New Zealand dotterel

Charadrius obscurus aquilonius

At Risk – recovering

Appendix E:

Hydrozoa
Nemertea
Gastropoda

Hydroida
(athecate)
Nemertea

Hydroid athecate
Proboscis worms

Rissoidae
Nassarius
burchardi
Philine auriformis

Rissoidae (family)

Small bivalve

Bivalvia

Arthritica bifurca
Nucula
hartvigiana
Theora lubrica

Oligochaeta

Oligochaeta

Gastropoda
Opisthobranchia
Bivalvia
Bivalvia

Polychaeta:
Nereididae
Polychaeta:
Orbiniidae
Polychaeta:
Paraonidae
Polychaeta:
Cossuridae
Polychaeta:
Spionidae
Polychaeta:
Spionidae
Polychaeta:
Spionidae
Polychaeta:
Capitellidae
Polychaeta:
Capitellidae
Polychaeta:
Opheliidae
Polychaeta:
Sigalionidae
Polychaeta:
Hesionidae
Polychaeta:
Syllidae
Polychaeta:
Nereidae
Polychaeta:
Glyceridae
Polychaeta:
Dorvilleidae
Polychaeta:
Cirratulidae

3

White Slug

Rag worm

Orbinia papillosa

Polychaete worm

Paraonidae

Polychaete worm

Cossura
consimilis

Polychaete worm

Boccardia sp.

Polychaete worm

Prionospio
aucklandica

Polychaete worm

Prionospio yuriel

Polychaete worm

Capitella capitata

Polychaete worm
Polychaete worm

Polychaete worm

Hesionidae

Polychaete Worm

Sphaerosyllis sp.

Polychaete worm

Nereidae
(juvenile)

Rag worms

Glyceridae

Polychaete worm

Dorvilleidae

Polychaete worm

Cirratulidae

Polychaete worm

3

1

2

1

1
2

10

36

206

23

1

1

1

1
1

1

3

7

2

3

1

8

3

17

22

57

12

5

1

6

1

6

2

1

8

17

12

48

2

58

28

253

79

9

65

4

19

10

21

27

48

86

1

1

8

1

1

7

4

7

1

5

25

21

Polychaete worm

Sigalionidae

1

1

Nut Shell
Window shell
Oligochaete
worms

1

2

1

Dog whelk

Nereis falcaria

Heteromastus
filiformis
Armandia
maculata

1
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Sponge Unid.
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9

1
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2
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5

5

1

1

6

2

3

3

4

3

1
7

6

11

2

1

1

2

2

6

10

2

1

1

1

1

Nebalia sp.

Small crustacean

Cumacea

Cumacea

Cumaceans

Tanaidacea

Tanaid sp.

Amphipoda

Lysianassidae

Amphipoda

Phoxocephalidae

Amphipoda

Amphipoda Unid.

Tanaid Shrimp
Amphipod
(family)
Amphipod
(family)
Amphipod

Decapoda

Alpheus sp.

Decapoda

Hemiplax hirtipes

Decapoda
Ostracoda
Ostracoda
Ostracoda
Ostracoda

Decapoda
(Juvenile)
Cypridinoides
reticulata
Diasterope grisea
Parasterope
quadrata
Scleroconcha
arcuata

1

2
1

1
2

2

2

2

2
1
1

14

Snapping shrimp
Stalk-eyed Mud
Crab

12

2

2

2

2

3
3

1
1

2

Crab juvenile

4

Ostracod

2

2

Ostracod

Phoronida

Phoronus sp.

Bryozoa

Bryozoa (bushy)

Horseshoe
worms
Bryozoan

Hemichordata

Hemichordata

Acorn worm

Ophiuroidea

Ophiuroidea

Brittle stars

Chaetognatha

Chaetognatha

Arrow Worm

1
2

Ostracod

Ostracod

Site 8

Polychaete worm

6

Site 7

Terebellidae

3

Site 6

Polychaete worm

Site 5

Pectinaria
australis

Site 4

Polychaeta:
Pectinariidae
Polychaeta:
Terebellidae
Crustacea

Site 3

Common Name

Site 2

Taxa

Site 1

General Group

4
1

3

3

6

14

13

58

1

1

1

1

1

1

1

2

1

1

4
1

Count: No of Individuals

129

342

125

207

117

444

348

15

Count: No of Taxa

17

27

8

25

17

30

28

6

SW_Diversity

2.17
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SW_Evenness

0.76
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Glass present

*

*

Paint Flecks

C

C

C

C

C

O
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A

A
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