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EXECUTIVE SUMMARY
Marshall Day Acoustics (MDA) has been engaged by Panuku to assess the noise and vibration effects of the
36th America’s Cup regatta (AC36). The project consists of constructing syndicate base infrastructure and
event infrastructure for the AC36, relocation of the Ferry and Fishing Industry to a new facility within the
Wynyard Quarter (FFIRF), hosting the AC36 events, and providing for legacy infrastructure.
This report assesses the potential airborne noise, underwater noise and vibration effects from construction
of the AC36 base and FFIRF. A draft Construction Noise and Vibration Management Plan (CNVMP) is
provided to support this assessment1. The AC36 events and legacy activities are addressed in a separate
report2.
In summary:
•

Airborne construction noise has been assessed using the relevant Auckland Unitary Plan rules, Regional
Coastal Plan rules and New Zealand Standard NZS 6803:1999. A proposed condition of any consent
granted provides certainty of the Project Standards. The activities are predicted to generally comply with
the proposed performance standards. However, some isolated activities, such as pile driving and
concrete cutting, are predicted to exceed the performance standards for brief periods.

•

Underwater noise effects should be managed by implementing low power or shut down procedures for
the piling works when a marine mammal or diver is identified within the TTS zones.

•

Construction vibration has been assessed using the Auckland Unitary Plan rules and German Standard
DIN 4150-3:1999. The activities are predicted to generally comply with the relevant vibration limits.
However, piles driven in close proximity to the Maritime Museum using impact and vibratory methods
have the potential to exceed the cosmetic building damage thresholds. Construction vibration is also
predicted to be perceptible in the wider Project area for brief periods.

•

Consultation with the Maritime Museum is considered critical to mitigate and manage the noise and
vibration effects on the ‘Blue Water Black Magic’ exhibition and gallery building.

•

A proposed condition of any consent granted requires the draft CNVMP to be updated and implemented
to mitigate airborne noise, vibration and underwater noise emissions as far as practicable.

1

MDA report Rp 004 20171213 CMF (AC36 CNVMP), dated January 2018

2

MDA report Rp 003 20171213 BJS (AC36 Events and Legacy Noise Assessment), dated January 2018

This document may not be reproduced in full or in part without the written consent of Marshall Day Acoustics Limited
Rp 002 r05 20171213 BL (AC36 Construction Noise and Vibration Assessment).docx

3 of 33

TABLE OF CONTENTS
1.0

INTRODUCTION .......................................................................................................................................... 5

1.1

Project Overview ........................................................................................................................................ 5

1.2

Base Infrastructure and Event Infrastructure ........................................................................................... 5

1.3

Ferry and Fishing Industry Relocation Facility .......................................................................................... 6

1.5

Noise and Vibration Assessment ............................................................................................................... 7

2.0

CONSTRUCTION METHODOLOGY ............................................................................................................. 8

3.0

EXISTING ENVIRONMENT .......................................................................................................................... 9

3.1

Noise Environment ..................................................................................................................................... 9

3.2

Noise Sensitive Receivers ......................................................................................................................... 10

3.3

Underwater Noise .................................................................................................................................... 11

4.0

PERFORMANCE STANDARDS ................................................................................................................... 13

4.1

Airborne Construction Noise ................................................................................................................... 13

4.3

Construction Vibration ............................................................................................................................. 14

4.4

Underwater Construction Noise.............................................................................................................. 15

5.0

PREDICTED LEVELS.................................................................................................................................... 17

5.1

Airborne Noise .......................................................................................................................................... 17

5.2

Vibration .................................................................................................................................................... 21

5.3

Underwater Noise .................................................................................................................................... 22

5.4

Construction Noise and Vibration Management ................................................................................... 24

6.0

CONDITIONS OF CONSENT ...................................................................................................................... 26

7.0

CONCLUSIONS........................................................................................................................................... 27

APPENDIX A GLOSSARY OF TERMINOLOGY
APPENDIX B HYDROPHONE AND RIGGING DETAILS
APPENDIX C ZONING AND NOISE RULES
APPENDIX D PREDICTED CONSTRUCTION NOISE CONTOURS

This document may not be reproduced in full or in part without the written consent of Marshall Day Acoustics Limited
Rp 002 r05 20171213 BL (AC36 Construction Noise and Vibration Assessment).docx

4 of 33

1.0

INTRODUCTION

1.1

Project Overview
This report and assessment is submitted in support of the following resource consent applications to
Auckland Council for:
1. The syndicate base infrastructure and event infrastructure for the 36th America’s Cup regatta, by
Panuku Development Auckland (Panuku).
2. The relocation of the Ferry and Fishing Industry to a new facility within the Wynyard Quarter, by
Panuku.

1.2

Base Infrastructure and Event Infrastructure
In 2017, Emirates Team New Zealand (ETNZ) defeated Oracle Team USA 7 – 1 in the 35th America’s
Cup regatta in Bermuda. The 36th America’s Cup regatta is scheduled to be held in Auckland in 2021.
It is proposed to establish the Americas Cup bases in and around Wynyard Basin, which is located
along part of Auckland’s City Centre waterfront. This includes Hobson Wharf, the Halsey Street
Extension Wharf and Wynyard Wharf, including the surrounding waterspace.
ETNZ have indicated that up to eight syndicates will compete for the America’s Cup in Auckland. Five
of the bases will be double bases (two boats) and three of the bases will be single bases (one boat).
The bases consist of a 15m high building over approximately half of the base area and an area of
hardstand over the other half. The dimensions of the bases vary in size, with the single bases being
generally 85m x 35m and the double bases being a variety of sizes. (90m x 45m and 70m x 70m). The
base sizes and locations are identified on the plans attached to the resource consent application.
In order to facilitate five of the bases, an extension to Hobson Wharf and the Halsey Street Extension
Wharf/Western Viaduct Wharf will be required. Part of the waterspace between Wynyard Wharf
and Brigham Street will also be covered by a wharf extension (part temporary and part permanent)
in order to facilitate the other three bases. All of the base buildings will be temporary with the
exception of the Base 1, which is proposed to be located on the Hobson Wharf extension. Permanent
wharf areas ‘post event’ are anticipated to provide for a range of marine and public uses.
The resource consent for the syndicate base infrastructure and event infrastructure applications will
seek approval for activities and developments associated with enabling the AC36 Base Infrastructure.
The ‘event’ period associated with AC36 will take place over a 6-month period commencing
December 2020 culminating in May 2021. This event period will include a challenger series (such as
the Prada Cup) and supporting and complementary regatta with the AC36 races held in March 2021.
During the event additional signage, lighting, live music and supporting structures will be located
within the Viaduct and Wynyard area. Resource consent is sought for the event envelope and effects
including traffic, lighting, noise, additional structures and the management of public spaces within
the Wynyard and Viaduct areas in the immediate vicinity of the AC36 bases are addressed in the
relevant sections of the application material.
In addition to the planning Assessment of Environmental Effects, multiple technical reports have
been prepared in order to outline and assess the matters relevant to this application, this report
should be read alongside the other complementary assessments provided as part of the application
material.
The above activities will occur within the Wynyard Quarter Precinct, the Viaduct Harbour Precinct
and the City Centre/General Coastal Marine Zones. The proposal will also require various consents
under the overlays and Auckland-wide provisions of the Auckland Unitary Plan. These are outlined in
detail in the planning Assessment of Environmental Effects.
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Figure 1: Wynyard Basin Layout

1.3

Ferry and Fishing Industry Relocation Facility
The Auckland Fishing Fleet and Sanford’s (collectively termed the Fishing Industry) and Sealink
currently operate from existing facilities located on Wynyard Wharf, Halsey Street Extension wharf
and Western Viaduct Wharf. A new facility for the Fishing Industry and Sealink is proposed to be
established on the western side of Wynyard Point.
The new facility will involve the construction of a purpose-built facility on land and within the coastal
marine area adjacent to at 108 Hamer Street (referred to as the Hamer Street Yard). Resource
Consent is sought for the infrastructure and enabling works.
The FFIRF will provide for fishing vessel berthage and ‘alongside’ access to enable loading and
unloading of vessels. The landward facilities will include associated parking and servicing areas to
support this maritime use. The Sealink Facility provides for berthage and loading and unloading
facilities for three vessels, associated maritime passenger facility and vehicle queuing, and
manoeuvring areas. Access to FFIRF will be provided from Hamer Street.
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1.5

Noise and Vibration Assessment
MDA has been engaged by Panuku to assess the noise and vibration effects of AC36. The project
consists of constructing infrastructure to support 8 team bases and the FFIRF, hosting of AC36 events,
and providing for legacy infrastructure.
Noise and vibration considerations for the project are as follows:
•

Base and FFIRF construction, such as airborne and underwater emissions from piling and other
construction activities

•

AC36 events, such as festivals, concerts and live race broadcasts

•

Legacy activities, such as the Volvo Ocean Race, annual Boat Show and FFIRF

This report assesses the potential airborne noise, underwater noise and vibration effects from the
base and FFIRF construction. A draft CNVMP has also been provided to support this assessment3. The
AC36 events and legacy activities are addressed in a separate report4.
A glossary of acoustic terminology used throughout this report is included in Appendix A.

3

MDA report Rp 004 20171213 CMF (AC36 CNVMP), dated January 2018

4

MDA report Rp 003 20171213 BJS (AC36 Events and Legacy Noise Assessment), dated January 2018
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2.0

CONSTRUCTION METHODOLOGY
Construction works are expected to be carried out over a period of 12 – 18 months between 2018
and 2019. Due to the constrained construction programme, provision is sought for works 24 hours
per day, 7 days per week.
The main construction activities are indicatively described in Table 1 below. They reflect the current
design assumptions. It is acknowledged that the construction methodology may evolve as the design
develops. Accordingly, this assessment has taken a conservative approach that will accommodate a
range of foreseen and unforeseen construction activities.
Table 1: Summary of construction activities
Activity

Description

Dredging

Material will need to be dredged using a long reach excavator on a barge

Installation of Halsey/Hobson
Wharf extension piles

The wharves would be supported on 600mm diameter precast concrete piles
driven using impact or vibratory methods. It is understood that the impact piling
method would use a wooden (preferable) or plastic dolly between the pile and the
impact hammer to reduce wear on equipment and mitigate the underwater noise
levels. The piling rate is estimated to be 1 - 5 piles per day, with 580 strikes
assumed per pile5 over a period of 15 – 60 minutes.

Ground improvements for Wynyard
Wharf and FFIRF area

The ground improvement works would include closely spaced large diameter piles
(e.g. 2m diameter). These would likely be bored using Continuous Flight Auger
(CFA) piling methods. Alternatively, stone columns would be constructed using
vibro displacement and compaction methods.

Construction of wharf structures

Placement of wharf structure using cranes, pouring of concrete etc.

Construction of team buildings

Construction of up to 8 large buildings to house each of the competing teams. It is
expected that conventional construction methods will be used

Section 4.9 of the BECA Americas Cup 36 Base Infrastructure Technical Report estimates
approximately 830 piles are required in the Wynyard Basin and 120 for the FFIRF. Appendix D of that
report provides a draft construction programme with infrastructure construction phases (wharves
and breakwaters) spanning approximately 15 months in 2018 and 2019. This includes piling works
spanning approximately 5 months for FFIRF, 10 months for Halsey Wharf, 7 months for Hobson
Wharf, and 5 months for Wynyard Wharf.

5

Caltrans Technical Guidance for Assessment and Mitigation of the Hydroacoustic Effects of Pile Driving on Fish
(November 2015), Table 2-3, Summary of Typical Strike Data
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3.0

EXISTING ENVIRONMENT

3.1

Noise Environment
The existing noise environment in the project vicinity contains a wide variety of activities, including;
marine industrial, commercial establishments such as bars and restaurants, ferry operations, offices,
retail shops, residential, commercial and recreational vessel operations, traffic movements and busy
public spaces.
The relatively high cumulative noise levels produced by these activities are anticipated in this area,
and are therefore allowed for in the relevant planning rules. For example, Wynyard Noise Area 1 has
a limit of 70 dB LAeq during the daytime, which is the same as the ‘long-term’ construction noise limit6
in suburban areas.
Construction noise, including from piling associated with wharf and berth maintenance, is a common
feature in the area. The following was noted during a recent site visit:
•

Routine piling works are carried out for maintenance of the berths and wharfs (Hobson Wharf is
currently undergoing significant refurbishment and piling works are being undertaken in the
Outer Viaduct Harbour)

•

Maintenance and repairs on berthed commercial and recreational vessels in the area

•

Large commercial and residential developments are under construction in the general Wynyard
area

A series of noise measurements have been undertaken in the area around the proposed village that
are considered representative of the existing ambient noise environment. The daytime
measurements were undertaken between 3pm and 5pm on Thursday 30 November 2017 and
between 12pm and 2pm on Wednesday 13 December 2017. Evening measurements were
undertaken between 9:30pm and 11pm on Saturday 9 December 2017.
Table 2 summarises the measurement results. The measurement locations are shown in Figure 2.
Table 2: Summary of environmental noise level measurements

Day

Period

Measurement position

Noise levels (dB)
LAmax

LAeq

LA90

Noise sources and comments

1

Silo Park

75

55

50

Trucks, marine construction/maintenance,
music from boat area, pedestrians, birds

2

Market Square

72

60

58

Pedestrians, restaurant patrons, boats

3

Princes Wharf – South end

73

62

59

Road traffic, pedestrians, restaurant patrons

4

Princes Wharf – Midway

65

54

51

Boats, pedestrians, restaurant set up, cars in
carpark, birds

5

Viaduct Events Centre

76

67

64

Crane unloading boat, refrigerator truck,
construction noise from east of dock, vehicles

6

North Wharf restaurants

75

62

58

Restaurant patrons, music, sea plane,
helicopter and vehicle movements

6

In New Zealand Standard NZS 6803: 1999 “Acoustics - Construction Noise”, the limit for construction works with a
duration longer than 20 weeks is 70 dB LAeq.
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Evening

Period

3.2

Measurement position

Noise levels (dB)
LAmax

LAeq

LA90

Noise sources and comments

2

Market Square

86

71

69

Restaurants/bars, pedestrians

4

Hobson Wharf – South end

72

55

52

Restaurants, pedestrians

7

Waitemata Plaza

55

57

69

Restaurants/bars, pedestrians, cars

Noise Sensitive Receivers
The following receivers are the most affected by construction noise:
•

Viaduct Events Centre

•

Princes Wharf Hotel/Apartments/Restaurants

•

New Zealand Maritime Museum

•

North Wharf Restaurants

These receivers are identified in Figure 2 below.
There are no identified noise sensitive receivers at the Bulk Storage Depot on Brigham Street.
Figure 2: Noise sensitive receivers and monitoring locations

2
Hilton Hotel/
Princes Wharf

5
6

Viaduct
Events Centre

4

Maritime
Museum

North Wharf Restaurants
Wynyard Noise Area 1

Wynyard Noise Area 2

3

Park Hyatt
Hotel
7

1
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3.3

Underwater Noise
Underwater noise levels were measured at the three locations shown on Figure 4 for a period of two
weeks (17 November – 1 December 2017). The locations are considered representative of the
receiving environment in the project vicinity. Appendix B contains details on the hydrophones used
and rigging setup.
Figure 3: Aerial map of underwater measurement locations

MP2

MP3

MP1

The existing underwater noise environment is elevated, but typical of a commercial harbour area. It
is generally controlled by vessel movements during the daytime. The measurements were also
affected by tidal movements at low frequency (63Hz and below) at MP3 (by the harbour bridge) and
MP2 (near Bayswater Marina).
Figure 4 presents a spectrogram of a typical day at MP1, which is the closest monitoring location to
the main construction works in the Wynyard Basin. The controlling noise sources labelled.
Figure 4: Spectrogram of a typical day at MP1 (dB re. 1 μPa rms (1sec) in 1/3 octave bands)

Vessel
movements
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Figure 5 presents the measured RMS levels in 15 minute periods over the survey period, and Figure 6
presents the same results with noise below 63Hz excluded (i.e. tidal flow noise excluded). The
average levels are summarised in Table 3.
Figure 5: Measured noise levels over survey period (dB re. 1 μPa rms(15 min))

Figure 6: Measured noise levels over survey period – 63Hz and below excluded (dB re. 1 μPa rms(15 min))

Table 3: Summary of measured underwater noise levels
Position

MP1

MP2

MP3

Period

Measured Levels (dB re. 1 μPa)
RMS (15 min)
(10 Hz – 24 kHz)

RMS (15 min)
(63 Hz – 24 kHz)

Lpeak (1 sec)

Day (0700 – 2200)

125

124

173

Night (2200 – 0700)

123

123

174

Day (0700 – 2200)

124

119

166

Night (2200 – 0700)

124

118

168

Day (0700 – 2200)

129

122

162

Night (2200 – 0700)

127

116

163
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4.0

PERFORMANCE STANDARDS

4.1

Airborne Construction Noise
A map showing the relevant Auckland Unitary Plan – Operative in Part (AUP OIP) zones and
precincts, as well as a table with full details of the relevant rules, is included in Appendix C. The works
are proposed in the Wynyard and Viaduct Harbour Precincts. The area is primarily zoned Business
City Centre, however, Hobson, Halsey and Princes Wharves are in the Coastal Marine Area (CMA).
AUP OIP rule E25.6.28 applies to construction activities in the Business City Centre Zone. The noise
limits in rule E25.6.28 are relatively lenient, but are appropriate for consistently high noise
environments such as the downtown area.
The Regional Coastal Plan (RCP) is still operative in the CMA. The construction noise limits in RCP rule
35.5.5 align with AUP OIP rule E25.6.28, although the AUP OIP replaces the LA10 measurement
descriptor with LAeq in accordance with the current version of the Construction Noise Standard NZS
6803:1999. However, AUP OIP applies rule E25.6.27 in the CMA once operative. The noise limits in
rule E25.6.27 are more stringent than those currently applying in the Business City Centre Zone and
the RCP, and are more appropriate for lower noise environments such as suburban and rural areas.
With reference to Section 3.1, the existing noise environment in the Hobson, Halsey and Princes
Wharves area is coupled and aligned with the Business City Centre Zone. The apartments and hotel
on Princes Wharf in the CMA (being sensitive receptors) as effectively the same activity as the hotels
and apartments on land in and around the Viaduct Harbour. They are all part of the CBD, and
therefore, for consistency they are best all regarded as sensitive receptors in the Business-City Centre
zone (with its more lenient approach) and treated as such. Therefore, it is considered reasonable and
appropriate to extend rule E25.6.28 to AC36 activities and noise sensitive receivers in the CMA.
The relevant construction noise limits from AUP OIP Rule E25.6.28 are summarised in Table 4. To
provide certainty, they are proposed as the Project Standards in a condition of any consent granted
in Section 6.0. The Project Standards apply at 1m from the façade of any building that is occupied
during the construction work.
Table 4: Project Standards –Construction Noise
Day

Time

LAeq (30min)

LAFmax

Monday to Friday

0630 – 1030

75

90

Saturday

0700 – 2300

80

90

4.1.1

Sunday

0900 – 1900

65

85

4.1.2

All other times (night-time)

60

75
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4.3

Construction Vibration

4.3.1 Cosmetic Building Damage
AUP OIP rule E25.6.30 (1)(a) requires construction vibration to be measured and assessed in
accordance with German Standard DIN 4150-3:1999 “Structural vibration – Part 3: Effects of
vibration on structures”. The short-term (transient)7 vibration limits in Figure 7 apply at building
foundations in any axis. The vibration limits in all other cases are summarised in Table 5.
Table 5: Vibration at horizontal plane of highest floor (DIN 4150-3 1999: Tables 1 and 3)
Structure Type

Peak Particle Velocity Vibration Level (mm/s)
Short-term (transient)1

Long-term (continuous)8, 9

Line 1. Commercial or Industrial buildings

40

10

Line 2. Residential buildings

15

5

Line 3. Historic or Sensitive Structures

8

2.5

The criteria relate to the avoidance of cosmetic building damage, such as cracking in paint or
plasterwork. Cosmetic building damage effects are deemed ‘minor damage’ in the Standard and can
generally be easily repaired. The cosmetic building damage thresholds are much lower than those
that would result in structural damage. The Standard states: "Experience has shown that if these
values are complied with, damage that reduces the serviceability of the building will not occur”.
Figure 7: Short-term (transient)1 vibration at building foundations (DIN 4150-3 1999: Figure 1)

7

Short-term (transient) vibration is “vibration which does not occur often enough to cause structural fatigue and
which does not produce resonance in the structure being evaluated”
8

Long-term (continuous) vibration includes types not covered by the short-term vibration definition

9

The long-term (continuous) criteria can apply at all floor levels, but levels are normally highest at the top floor
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4.3.2 Vibration – Amenity
AUP OIP rule E25.6.30 (1)(b) requires construction vibration to comply with the limits in Table 6 in
any axis when measured in the corner of the floor of the storey of interest for multi-storey buildings,
or within 500mm of ground level at the foundation of a single storey building.
Table 6: Vibration amenity at horizontal plane of floor level of interest (AUP OIP E25.6.30.1)
Receiver

Peak Particle Velocity Vibration Level (mm/s)
0700 - 2200

2200 - 0700

Occupied activity sensitive to noise

2

0.3

Other occupied buildings

2

2

Where construction vibration from daytime works (7am to 6pm) is predicted to exceed 2mm/s PPV
for no more than three days, the occupants of all buildings within 50m must be advised of the works
no less than 3 days prior to the works commencing and the vibration level must not exceed 5mm/s.

4.4

Underwater Construction Noise

4.4.1 Overview
Section F2.18 of the AUP OIP includes objectives and policies relating to the management of the
adverse effects of underwater noise on marine mammals. Table F2.19.8 (A114) classifies
“underwater blasting, impact and vibratory piling, and marine seismic surveys” as restricted
discretionary activities. Therefore, an assessment of underwater noise effects is required for this
project due to the use of impact piling.
The assessment would also need to address effects from any capital dredging works, but the rule
specifically excludes underwater noise generated by “the operational requirements of vessels
(including cargo vessels, tugs, passenger liners, naval vessels and commercial fishing vessels), use of
sonar, and temporary activities other than construction”.
Although there are no underwater noise standards, F2.23.1.3(c) identifies specific matters for
discretion and F2.23.2.7 includes various matters for assessment as follows:
•

The health and well-being of marine fauna (including threatened and at-risk species) and people
from the noise associated with the proposal

•

The practicability of being able to control the noise effects

•

The social and economic benefits to the community of the proposal

•

The extent to which the adverse effects of the noise will be mitigated

There is no New Zealand guidance on underwater noise effects. However, the US Department of
Commerce National Oceanic and Atmospheric Administration has provided guidance for assessing
the effects of anthropogenic (human-made) sound on marine mammals10 (referred to as the ‘NOAA
Guidelines’). This US statute does not apply in New Zealand, but the NOAA Guidelines are provided
to give context to the underwater noise assessment.

10

National Oceanic and Atmospheric Administration: ‘Technical Guidance for Assessing the Effects on Anthropogenic
Sound on Marine Mammal Hearing’ (July 2016)
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4.4.2 Species of Interest
Based on our experience from other projects in the Waitemata Harbour, and in consultation with the
project marine ecologist11, bottlenose dolphins, common dolphins and orca have been identified as
the primary species of interest. These species are all classified as mid-frequency (MF) cetaceans for
the purposes of underwater noise sensitivity with a general hearing range between 150 Hz to 160
kHz.
We also understand, through anecdotal sightings, that a leopard seal is currently resident in
Westhaven Marina. Leopard seals are classified as Phocid pinnipeds (PW) for the purposes of
underwater noise sensitivity.

4.4.3 Marine Mammals – Physiological Impacts
The NOAA Guidelines identify the received levels above which individual marine mammals are
predicted to experience changes in hearing sensitivity. These changes are either temporary
(‘Temporary Threshold Shift’ or TTS), or permanent (‘Permanent Threshold Shift’ or PTS)12. Auditory
threshold shifts can be caused from peak exposure (high-level impulsive events such as pile strikes)
or from cumulative exposure (lower noise levels over an extended period such as from vibro-piling or
multiple pile strikes).
The NOAA Guidelines provide TTS and PTS onset thresholds for mid-frequency cetaceans using ‘peak’
and ‘SELcum’ assessment descriptors. The peak level is the highest un-weighted instantaneous
pressure level recorded during the measurement period, whereas SELcum is the species-weighted
cumulative sound exposure level over a 24-hour period. The criteria are summarised in Table 4.
Table 7: Summary of NOAA TTS and PTS thresholds for impulsive sources (e.g. impact piling)
Species
Mid-Frequency Cetaceans

Phocid Pinnipeds

Threshold Type

Thresholds*

TTS

224 dB Lpeak
170 dB SELcum (mf)

PTS

230 dB Lpeak
185 dB SELcum (mf)

TTS

212 dB Lpeak
170 dB SELcum (pw)

PTS

218 dB Lpeak
185 dB SELcum (pw)

* SEL thresholds are in dB re 1 μPa2s and Lpeak thresholds are in dB re 1 μPa

4.4.4 Marine Mammals – Behavioural Impacts
Behavioural responses to underwater noise can vary significantly depending on species, the noise
environment, and the frequency content of the noise source. These effects can range from
temporary avoidance of the noisy area to disorientation or impeded communication.

11

Paul Kennedy (Golder Associates), emails and discussions with Craig Fitzgerald (MDA) on 10 Nov and 12 Dec 2017
respectively
12

TTS in humans can be likened to the ‘muffled’ effect on hearing after being exposed to high noise levels such as at a
concert. The effect eventually goes away, but the longer the exposure, the longer the threshold shift lasts. Eventually,
the TTS becomes permanent
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Relatively little is known about the thresholds above which there are likely to be behavioural impacts.
As interim guidance, NOAA states that behavioural impacts can occur at levels of 160 dB re. 1 Pa
rms for impact piling, and as low as 120 dB re. 1 Pa rms for vibratory driven piles depending on the
noise environment. However, it should be noted that these thresholds are recognised by NOAA to be
conservative, and are only interim criteria until formal guidance is available.

4.4.5 Criteria for Divers
The US Navy (US Federal Register, 2002) states there are no adverse noise effects below
145 dB re 1 Pa rms. However, changing heart rates or breathing frequency have been found to
occur above 154 dB re 1 Pa rms. Safety guidelines for human divers published in a NATO Undersea
Research Centre (NURC) publication13 recommends military divers should avoid areas where noise
levels exceed 160 dB re 1 μPa rms (125Hz – 4kHz). This is considered an acceptable threshold for
experienced divers near the proposed works and aligns with the marine mammal behavioural
response threshold for impulsive sources (impact piling) above.

5.0

PREDICTED LEVELS

5.1

Airborne Noise

5.1.1 Predicted Levels
Table 8 provides indicative construction noise levels for proposed activities.
Table 8: Indicative noise levels at 1m from a building façade without effective noise barriers
Equipment

Sound
power level
(dB LwA)

Noise level (dB LAeq) at
distance of
10 m

20 m

50 m

Setback to achieve
compliance (m)
75 dB LAeq

60 dB LAeq

(daytime)

(night-time)

Vibro piling

116

91

85

76

52

>100

Concrete cutting

115

90

84

75

48

>100

Impact piling (with casing and dolly)

114

89

83

74

44

>100

Bored or CFA piling

111

86

80

71

33

>100

Vibro stone columns

108

83

77

68

25

100

Long reach excavator (39t)

106

81

75

66

20

83

Excavator (20t)

103

78

72

63

14

63

Concrete truck and pump discharging

103

78

72

63

14

63

Mobile crane (35t) operating

98

73

67

58

8

40

Mobile crane (35t) idling

88

63

57

48

3

14

Except for piling and concrete cutting, all other construction activities are predicted to generally
comply with both the daytime and night-time Business City Centre construction noise limits in AUP
OIP rule E25.6.28 at all sensitive receivers. Local noise barriers can effectively mitigate concrete

13

‘NATO Undersea Research Centre Human Diver and Marine Mammal Risk Mitigation Rules and Procedures’, NURC-SP2006-008, September 2006
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cutting noise by approximately 10 decibels. However, barriers are less effective or practicable for
piling activities.
As discussed in Section 4.1, AUP OIP rule E25.6.27 strictly applies to activities and noise sensitive
receivers in the CMA. Its noise limits are considerably more stringent than those applying in Business
City Centre rule E25.6.28. As a result, extensive exceedances are predicted, particularly at night.
However as discussed in Section 4.1, it is considered reasonable and appropriate to extend the
Business City Centre rules to AC36 activities and noise sensitive receivers in the CMA. This is also
consistent with the permitted standards for construction noise within the RCP. Therefore, the
Business City Centre rules are used as the basis of the following noise effects assessment for all noise
sensitive receivers.
Predicted noise contours for impact piling activities at various locations are shown in Figures 1 – 4 of
Appendix D. The model assumes the use of an enclosed pile head and dolly to reduce impact noise
levels, but does not include mitigation from potential noise barriers. In summary, piling and concrete
cutting activities have the potential to exceed the standard 75 dB LAeq weekday daytime construction
noise limit for brief periods.
Based on Table 8, the Figures in Appendix D and the piling rates and durations summarised in
construction methodology (Section 2.0), brief intermittent exceedances during pile driving activities
are predicted at the following occupied commercial buildings:
•

Northern façade of the Maritime Museum: Above 75 dB LAeq for approximately 3 of the 6 months
piling phase, 2 – 3 weeks of that above 80 dB LAeq, and up to 90 dB LAeq for the closest few
piles/days.

•

Northern façade of the Viaduct Events Centre: Above 75 dB LAeq for approximately 2 – 3 weeks of
the 10 months piling phase, with none of that period above 80 dB LAeq.

•

Western most North Wharf restaurants: Above 75 dB LAeq for approximately 1 week of the 10
months piling phase, with none of that period above 80 dB LAeq.

It is noted that the Saturday daytime construction limit of 80 dB LAeq would enable the predicted
noise levels to comply at the Viaduct Events Centre and North Wharf restaurants. Conversely, these
activities would significantly exceed the Sunday daytime noise limit of 65 dB LAeq. Furthermore, while
the night-time noise limit of 60 dB LAeq is not relevant for these commercial receivers (assuming they
are not occupied for noise sensitive activities), these activities would exceed at residential receivers
further afield (e.g. Princes Wharf). These matters are addressed in more detail in Sections 5.1.6 and
5.1.7.

5.1.2 Maritime Museum
Noise levels of up to 90 dB LAeq are predicted on the northern façade of the Maritime Museum during
the closest piling works. Based on the façade construction, it is predicted that internal noise levels
would be up to 60 – 70 dB LAeq for short periods while the closest piles are being installed.
The predicted noise levels are comparable to those from the current Hobson Wharf remediation
works, which are scheduled to be completed prior to the AC36 works commencing. A CNVMP was
prepared to address noise and vibration effects from the Hobson Wharf remediation works. The key
difference is that the AC36 exceedances are confined to the northern gallery, whereas the Hobson
Wharf repairs extended over a much larger area and near other receivers, including adjacent
restaurants.
MDA visited the Maritime Museum on 20 December 2017 to understand the sensitivity of the
northern gallery. The museum comprises of a series of connected buildings on Hobson Wharf. The
northern most building adjacent to the construction activities, appears to be a modern steel frame
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building. It contains the ‘Blue Water Black Magic’ exhibition across multiple levels around a central
atrium, which features many boats, yachting memorabilia and interactive experiences. The older
buildings are more than 60m from the proposed works and house the more historic features and
traditional displays.
The ‘Blue Water Black Magic’ exhibition features a large collection of display objects with
accompanying written information, which would not be significantly impeded by noise from piling
works as it contains no audio component. Patrons would potentially spend less time in this gallery, or
avoid it, due to high noise from the piling works.
When a tour group is taken through the exhibition, piling noise may affect communication when a
guide is addressing the group. In this case, it would be advisable to address the group in the adjacent
gallery prior to entering, and/or after leaving, the exhibition.
More specifically, there are three audio-visual experiences near the northern façade that are reliant
on a relatively low noise environment. These are the ‘Teamwork Challenge’ sailing experience on the
ground floor and the ‘No Latitude for Error’ and ‘Blakey’ documentary booths on the first floor level.
It is expected that noise from piling would influence intelligibility of the audio component of these
displays. Increasing the volume levels produced by these displays may mitigate the intelligibility
issues to a point, but these displays may need to be relocated or suspended for short periods while
the closest piling works are undertaken.
Consultation with the Maritime Museum is considered critical to mitigate and manage the noise
effects on the ‘Blue Water Black Magic’ exhibition. For example, this may include timing of the
closest piles to avoid school holidays or target morning and evening periods when the gallery is often
less busy.
Noise levels in other more distant areas of the museum are predicted to be significantly lower, and
minimal disturbance is anticipated.

5.1.3 Viaduct Events Centre
Noise levels of up to 75 – 80 dB LAeq are predicted on the northern façade of the Viaduct Events
Centre. As a result, noise levels received in the main function hall would be in the order of 45 – 50 dB
LAeq. This level is not predicted to cause disturbance to events such as trade shows or social functions,
but would be clearly audible and may result in distraction during noise sensitive activities such as
didactic presentations.
Liaison with the Viaduct Events Centre would ensure noise sensitive activities are identified and
enable advanced compatible scheduling of high noise activities.

5.1.4 North Wharf Restaurants
For the restaurants along North Wharf, noise levels of up to 75 – 80 dB LAeq may affect
communication in the outdoor areas directly facing the piling works. Patrons may prioritise quieter
indoor areas or outdoor areas on the south side of the establishments during close proximity of piling
works.

5.1.5 FFIRF
The adjacent sites include the Firth concrete batching plant, Sanford fisheries and bulk storage tanks.
These industrial activities are not noise sensitive, nonetheless, Figure 4 of Appendix D predicts piling
would comply with 75 dB LAeq at the nearest occupied buildings.
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5.1.6 Receivers in the wider Project Area
The predicted noise levels in Table 8 are considered representative of the activities proposed.
However, in practice, construction noise levels are inherent variability due to factors such as
equipment selection, methodology and operator skill and care. Therefore, there is potential for small
exceedances of the 75 dB LAeq noise limit at receivers slightly further afield, including the west facing
residential and commercial receivers on Princes Wharf, north facing hotel rooms in the (future) Park
Hyatt hotel and offices on the south side of Jellicoe Street, and any occupied site offices on the west
side of Brigham Street.
The likely effects of exceeding the daytime construction noise limits on different site uses are
summarised below:
•

Short exceedances at commercial sites such as offices and restaurants would typically result in
annoyance for building occupants during the day, but are unlikely to result in any long-term
significant disturbance

•

For hotels, the effects of short term exceedances can vary depending on the time of day. For
example, hotels can be particularly sensitive during the early morning prior to guests checking
out (particularly 6.30am – 7.30am).

•

Effects on residential sites can also vary depending on whether the dwelling is occupied during
the day

5.1.7 Night-Time Works
Activities which have a distinctive impulsive or tonal character, such as impact pile driving, rock
breaking and concrete cutting, can cause significant adverse effects when undertaken at night-time,
even when complying with the construction noise limits. It is strongly recommended these activities
are avoided during the night-time period to prevent sleep disturbance.
Other night works may be undertaken provided they are not in close proximity to residential
receivers and comply with the night-time noise limits. These potentially include; bored piling, vibro
piling, generator use, concrete pours and vehicle movements. Noise contours for a concrete pour on
Hobson Wharf are included as Figures 5 in Appendix D to demonstrate predicted compliance at
Princes Wharf.

5.1.8 Discussion
There are predicted exceedances of the construction noise limits for several nearby receivers.
However, these are considered reasonable provided they are of limited duration and Best Practicable
Option (BPO) measures are implemented through a CNVMP to avoid, remedy and mitigate the noise
emissions as far as practicable.
The Viaduct Basin and Wynyard Quarter currently feature many large-scale construction activities,
evident in measurements of the existing noise environment (Section 3.1). This level of development
is predicted to continue to be a feature of the area for the next 10 years. Therefore, construction
noise is currently part of the existing environment in the project vicinity in the medium term,
including piling associated with wharf maintenance and repairs. The proposed construction works
are larger in scale and duration, but the overall level and character is predicted to be generally similar
for many of the receivers.
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5.2

Vibration

5.2.1 Predicted Levels
Table 9 provides indicative construction vibration levels for impact and vibratory piling methods for
the Wynyard Basin and FFIRF areas. These activities have the potential to generate high vibration
levels at receivers within short distances. No appreciable vibration is predicted to be received from
other construction activities.
Table 9: Indicative distances to comply with vibration limits at building foundations
Equipment

Amenity Setback (m) 14
AUP OIP

Cosmetic Building Damage Setback (m) 14
Residential

Commercial

2 mm/s PPV

Heritage &
Sensitive Structures
2.5 mm/s PPV

5 mm/s PPV

10 mm/s PPV

Impact piling

61

46

19

8

Vibrated pile casings

19

15

6

3

There appears to be no residential buildings, heritage or sensitive structures within the longest
setback distances in Table 9. The only buildings within the commercial building setback distances are
the Maritime Museum and the Bulk Storage Terminal. However, these preliminary classifications
should be confirmed by a suitably qualified person (e.g. structural engineer, in liaison with a heritage
expert as appropriate). Section 7.3 of the draft CNVMP15 includes the triggers and process for
building classification and pre-construction building condition surveys if required.
Other buildings within the vibration amenity setback distances potentially include the North Wharf
restaurants, the Viaduct Events Centre and occupied offices on the west side of Brigham Street.

5.2.2 Maritime Museum
The Maritime Museum is the closest building to the piling works. The northeast corner of the building
is approximately 6m from the nearest pile. As discussed in Section 5.1.2, the northern building of the
Maritime Museum is a modern steel framed commercial building. The exhibits inside the ‘Blue Water
Black Magic’ exhibition do not appear to be particularly delicate and are well secured, however, this
should be confirmed by a suitably qualified person.
It is recommended that a pre-construction condition survey should be undertaken for the Maritime
Museum ‘Black Water Black Magic’ building on the northern end of Hobson Wharf. Vibration
monitoring should also be undertaken during the first occurrences of impact and vibratory piling. If
the piling works are measured to exceed the vibration limits, then a post-construction building
condition survey must be undertaken when the works are complete in determine whether there has
been any cosmetic building damage. In addition, the methodology should be reviewed to determine
whether vibration levels can be reduced (e.g. using a smaller impact hammer, or using vibro piling in
place of impact). This process is included in the draft CNVMP.
Vibration would be perceptible, and potentially uncomfortable, for periods during the installation of
the closest piles. Staff and patrons should be informed about the vibration levels they may
experience, and assured vibration damage can only occur at magnitudes well above the threshold of

14

Based on regression analysis of available vibration measurements, plus a 100% safety factor

15

MDA report Rp 004 20171213 CMF (AC36 CNVMP), dated January 2018
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perception. It may also affect the quality of projected images associated with the audio-visual
experiences identified in Section 5.1.2.
Consultation with the Maritime Museum is detailed in Section 6.3 of the draft CNVMP.

5.2.3 Bulk Storage Terminal
Ground improvements are required on the eastern side of Wynyard Point adjacent to the Bulk
Storage Terminal. As part of the assessment and selection of ground improvement options, an
evaluation of risks of vibration effects on tanks will be undertaken by the project team prior to the
vibro/impact works and considered in the assessment. If vibro/impact piling or vibrated stone
columns are selected to be used within 50m of the existing Wynyard Point tanks, appropriate
vibration thresholds and mitigation measures will be identified and agreed with the potentially
affected bulk liquids company, and included in the CNVMP.

5.2.4 Receivers in the wider Project Area
Vibration from the proposed piling works has the potential to be perceptible at receivers in the wider
project area, such as the North Wharf restaurants and the Viaduct Events Centre. The effects for
these receivers are expected to be minimal provided that the activity is brief and the timing of the
activity is communicated in advance. Affected parties should be advised that the vibration would be
well below thresholds where building damage might occur. This process is also included in the draft
CNVMP.

5.2.5 Discussion
Vibration effects on all buildings in the vicinity of the works is considered reasonable, provided that
pre-construction building condition surveys and vibration monitoring is undertaken for the Maritime
Museum, and any other building where potential exceedances of the relevant building damage limits
are identified.
Vibration amenity effects on building occupants are considered reasonable, provided that they are of
a constrained duration and BPO measures are implemented through a CNVMP to avoid, remedy and
mitigate the vibration emissions as far as practicable.

5.3

Underwater Noise

5.3.1 Overview
Piling is predicted to produce the highest levels of underwater construction noise. Noise levels are
dependent on the installation method (impact, vibro or drilled/bored), pile type (steel, concrete or
timber), pile size and mitigation. Noise propagation underwater is dependent on the bathymetry in
the project vicinity and seafloor properties (rock, sand, mud etc.).
This underwater noise assessment is based on the current methodology of impact driven 600mm
concrete piles and bored piling methods for any larger piles. Changes of pile type and size (e.g.
changing to larger impact or vibratory driven steel piles) will result in notably larger management
zones.

5.3.2 Source Levels
Comparable reference measurements for the proposed piling are summarised in Table 10. The
equivalent species weighted SEL has also been calculated for each type.
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Table 10: Pile driving underwater source levels
Size and method

Source levels (dB re 1μPa at 10m)

Impact driven 600mm concrete

Details

Peak

RMS

SELSS

SELcum (mf)

SELcum (pw)

2900 strikes/day*

200

180

167

178

190

*Based on installation of 5 piles per day at 580 strikes per pile16

5.3.3 Noise Modelling
Modelling of impact piling noise levels has been undertaken using dBSea, which is a 3D underwater
noise prediction software that enables spatial visualisation for the various zones of influence. The
model inputs are summarised as follows:
•

Bathymetry provided by BECA and supplemented by data from LINZ

•

Source spectrums based on in-water measurements of impact driven concrete piles17 between
20Hz – 20kHz, scaled to the levels provided in Table 10

•

The noise contours are calculated using a Parabolic Equation (‘PE’) solver for frequencies below
2kHz and a ‘Ray Trace’ solver above 2kHz. The cross over is considered suitable for depths of
between 5 and 20m found in Waitemata Harbour

•

Seafloor is assumed to be mud with sandstone beneath, and the speed of sound is assumed to
be constant in the water column

5.3.4 Zones of Influence
The predicted zones of influence for the proposed piling works are presented in Table 11. These zones
are based on the criteria provided in the NOAA guidelines for mid-frequency cetaceans and phocid
pinnipeds (refer Sections 4.4). The zones of influence have been provided as distances from the pile
being installed.
Table 11: Zones of influence
Species

Threshold

Impact piling zone
(600mm concrete piles)

All species

PTS – peak

Below criteria

TTS – peak

Below criteria

Phocid pinnipeds

Mid-frequency cetaceans

Behavioural response

90m

PTS – cumulative exposure

75m

TTS – cumulative exposure

300m

TTS – cumulative exposure

50m

Noise levels from the proposed piling works are predicted to be below the thresholds for both peak
and cumulative PTS.
16

California Department of Transportation: ‘Technical Guidance for Assessment and Mitigation of the Hydroacoustic
Effects of Pile Driving on Fish’ (Nov 2015), Table 2-3
17

California Department of Transportation: ‘Technical Guidance for Assessment and Mitigation of the Hydroacoustic
Effects of Pile Driving on Fish’ (Nov 2015), Figure I.7-5
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The TTS thresholds for peak levels are not predicted to be exceeded. However, there is a potential for
TTS from cumulative exposure if a marine mammal is within 50m of the piling rig, and within 300m
for a Phocid pinniped.
Potential behavioural response is expected within 90m of the piling location, beyond which masking
and audibility effects may also be apparent. However, it is understood that the Waitemata Harbour is
not a critical habitat for the identified species of interest – they are transient occupants rather than
permanent residents of the harbour. As a commercial harbour, it also has a high existing noise
environment (refer Section 3.3).
Figure 6 and Figure 7 in Appendix D graphically illustrate the zones of influence for the two worstcase piling locations for the Wynyard Basin and FFIRF areas respectively.
Overall, the underwater noise effects from piling activities are considered reasonable with the
application of a suitable adaptive management and monitoring protocol in Section 5.4.

5.3.5 Dredging
Underwater noise from backhoe dredging is primarily produced by the barge engine and propeller
cavitation during transit to and from the dredging and disposal areas. There is also noise generated
by excavation activities, such as the excavator bucket striking the seabed, however, this is negligible
and not considered further.
Measurements of dredging vessels18 indicate that source levels can range from 154 – 179 dB re 1 μPa
rms at 1m. These source levels would be similar to the majority of medium to large size vessels
currently travelling in the Waitemata Harbour, and while the dredging would operate for longer
periods in the same location, it is considered that the overall level and character would be generally
comparable to existing vessel movements.
The potential noise effects are considered to be local, behavioural (as opposed to physical trauma)
and comparable in scale to existing marina vessel activities.

5.4

Construction Noise and Vibration Management
A CNVMP should identify practicable noise mitigation measures and ensure effective communication
between contractors and neighbours.
A CNVMP should include:
•

The performance standards that must, as far as practicable, be complied with

•

Predicted noise and vibration levels for relevant equipment and/or activities

•

Construction noise and vibration mitigation and management strategies

•

Noise and vibration monitoring requirements, with triggers and feedback mechanisms

•

Communication, consultation and complaints response procedures

The following procedure should be implemented to manage the effects of underwater noise on
marine mammals:

18

•

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 concrete and steel impact driven piles

Terra et Aqua, Number 144, September 2016: ‘Dredging Sound Levels, Numerical Modelling and EIA’
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•

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

•

Implement low power or shut down procedures when a marine mammal is identified within the
TTS zones (based on the current methodology, Table 11 identifies a zone of up to 300m)

These recommendations should be included in the CNVMP. The CNVMP is recommended as a
condition of any consent granted in Section 6.0. A draft CNVMP19 is supplied separately for
information.

19

MDA report Rp 004 20171213 CMF (AC36 CNVMP), dated January 2018
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6.0

CONDITIONS OF CONSENT
The following conditions are recommended for any consent granted:
1. Construction noise shall comply with the following Project Standards unless otherwise provided
for in the CNVMP (refer condition 2).
Day

Time

LAeq (30min)

LAFmax

Monday to Friday

0630 – 1030

75

90

Saturday

0700 – 2300

80

90

6.1.1

Sunday

0900 – 1900

65

85

6.1.2

All other times (night-time)

60

75

2. The draft Construction Noise and Vibration Management Plan (CNVMP), prepared by Marshall
Day Acoustics (Rp 004 20171213, dated January 2018), must be updated by a suitably qualified
person and submitted to Auckland Council for certification at least 5 days prior to the
commencement of the works. The CNVMP must be implemented throughout the Project, and
expanded and updated as appropriate. The CNVMP includes:
a) A description of the works
b) Hours of operation
c) Contact details for staff responsible for implementation of the CNVMP
d) The construction noise and vibration performance standards for the project
e) Identification of affected sensitive receivers where noise and vibration performance
standards apply
f) Management and mitigation options, including the relevant measures from Annex E of NZS
6803:1999 "Acoustics - Construction Noise” and Appendix B of DIN 4150-3:1999 “Structural
vibration - Part 3 Effects of vibration on structures”, and a procedure to manage the
underwater noise effects on marine mammals from impact and vibratory piling methods
g) Methods and frequency of monitoring and reporting
h) Communication, consultation and complaints response protocol
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7.0

CONCLUSIONS
MDA has undertaken a construction noise and vibration assessment for proposed AC36
infrastructure.
In summary:
•

Airborne construction noise is predicted to generally comply with the relevant limits. However,
pile driving and concrete cutting activities are predicted to exceed these limits for brief periods at
occupied buildings.

•

Construction vibration is predicted to generally comply with the relevant vibration limits.
However, piles driven in close proximity to the Maritime Museum have the potential to locally
exceed the cosmetic building damage vibration limits. Vibration is predicted to be perceptible in
the wider Project area for brief periods.

•

Consultation with the Maritime Museum is considered critical to mitigate and manage the effects
on the ‘Blue Water Black Magic’ exhibition.

•

Underwater noise effects should be managed by implementing low power or shut down
procedures for the piling works when a marine mammal or diver is identified within the TTS
zones.

A Condition for any consent granted is proposed in Section 6.0. It requires the draft CNVMP to be
updated and implemented to mitigate airborne noise, vibration and underwater noise emissions as
far as practicable.
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APPENDIX A GLOSSARY OF TERMINOLOGY
dB

Decibel (dB) is the unit of sound level. Expressed as a logarithmic ratio of sound
pressure (P) relative to a reference pressure (Pr), where dB = 20 x log(P/Pr). The
convention is a reference pressure of Pr = 20 Pa in air and Pr = 1 Pa underwater.

dBA

The unit of sound level which has its frequency characteristics modified by a filter (Aweighted) so as to more closely approximate the frequency bias of the human ear.
A-weighting is used in airborne acoustics.

LAeq (t)

The equivalent continuous (time-averaged) A-weighted sound level. This is
commonly referred to as the average noise level. The suffix "t" represents the time
period to which the noise level relates, e.g. (8 h) would represent a period of 8
hours, (15 min) would represent a period of 15 minutes and (2200-0700) would
represent a measurement time between 10 pm and 7 am.

LA90 (t)

The A-weighted noise level equalled or exceeded for 90% of the measurement
period. This is commonly referred to as the background noise level.

LAmax

The A-weighted maximum noise level. The highest noise level which occurs during
the measurement period.

Lpeak

The peak instantaneous pressure level recorded during the measurement period
(normally not A-weighted).

SEL

Sound exposure level (SEL) is the constant sound level acting for a reference period
(typically a one second period in air and a 24 hour ‘cumulative’ period underwater
denoted by the addition of subscript ‘cum’). It is the time-integrated, soundpressure-squared level. SEL is typically used to compare transient sound events
having different time durations, pressure levels and temporal characteristics.

TTS

Temporary Threshold Shift (TTS) is the temporary loss of hearing as a result of
exposure to sound over time. Exposure to high levels of sound over relatively short
time periods will cause the same amount of TTS as exposure to lower levels of sound
over longer time periods. The mechanisms underlying TTS are not well understood,
but there may be some temporary damage to the sensory hair cells. The duration of
TTS varies depending on the nature of the stimulus, but there is generally recovery
of full hearing over time.

PTS

Permanent Threshold Shift (PTS) is the permanent loss of hearing caused by some
kind of acoustic or trauma. PTS results in irreversible damage to the sensory hair
cells of the ear, and thus a permanent loss of hearing

Ambient

The ambient noise level is the noise level measured in the absence of the intrusive
noise or the noise requiring control. Ambient noise levels are frequently measured
to determine the situation prior to the addition of a new noise source.

Special Audible
Characteristics

Distinctive characteristics of a sound which are likely to subjectively cause adverse
community response at lower levels than a sound without such characteristics.
Examples are tonality (e.g. a hum or a whine) and
impulsiveness (e.g. bangs or thumps).

NZS 6801:2008

NZS 6801:2008 “Acoustics – Measurement of environmental sound”

NZS 6802:2008

NZS 6802:2008 “Acoustics – Environmental Noise”
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APPENDIX B HYDROPHONE AND RIGGING DETAILS
Soundtrap 201 hydrophones were used for the underwater noise measurements. The hydrophones
measured over a frequency range of 10Hz – 48kHz.
The figure below shows the rigging arrangement.
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APPENDIX C ZONING AND NOISE RULES
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Table 12: Noise Rules Summary
District Plan

Section

Delivery20

Auckland Council
Regional Plan:
Coastal

35 Noise

Construction noise limits (35.5.5)

Auckland Unitary
Plan Operative in
Part

E25 Noise and Vibration

Monday – Friday

6.30am – 10.30pm (day)

75 dB LA10
90 dB LAFmax

Saturday

7am – 11pm (day)

80 dB LA10
90 dB LAFmax

Sunday

9am – 7pm (day)

65 dB LA10
85 dB LAFmax

Other times

10pm – 7am (night)

60 dB LA10
75 dB LAFmax

Construction noise limits (E25.6.28) Business City Centre
Monday – Friday

6.30am – 10.30pm (day)

75 dB LAeq
90 dB LAFmax

Saturday

7am – 11pm (day)

80 dB LAeq
90 dB LAFmax

Sunday

9am – 7pm (day)

65 dB LAeq
85 dB LAFmax

Other times

10pm – 7am (night)

60 dB LAeq
75 dB LAFmax

Construction noise limits (E25.6.27.1) noise sensitive receivers
Monday – Friday

6.30am – 7.30pm (morning) 55 dB LAeq
70 dB LAFmax
7.30am – 6pm (day)
70 dB LAeq
85 dB LAFmax
6pm – 8pm (evening)
65 dB LAeq
80 dB LAFmax

Saturday

7.30am – 6pm (day)

70 dB LAeq
85 dB LAFmax

Sunday

7.30am – 6pm (day)

50 dB LAeq
80 dB LAFmax

Other times

(night)

40 dB LAeq
70 dB LAFmax

Construction noise limits (E25.6.27.2) other activities
All days

7.30am – 6pm (day)
6pm – 7.30pm (night)

70 dB LAeq
75 dB LAeq

20

Summary of key limits only, refer to rules in full. However, all generally assume the construction exceeds 20 weeks (i.e.
long-term duration).
This document may not be reproduced in full or in part without the written consent of Marshall Day Acoustics Limited
Rp 002 r05 20171213 BL (AC36 Construction Noise and Vibration Assessment).docx

31 of 33

Auckland Unitary
Plan Operative in
Part

E40 Temporary Activities

None (refer E25 Noise and Vibration)

F2 Coastal – General
Coastal Marine Zone

Underwater Noise (F2.18.3)
Requires assessment of the noise effects of underwater
blasting, impact and vibratory piling, and marine seismic
surveys
Airborne Noise (F2.21.11)
Refers to E25 Noise and Vibration

F3 Coastal – Marina Zone

None (refer E25 Noise and Vibration)

I211 Viaduct Harbour
Precinct

None (refer E25 Noise and Vibration)

I214 Wynyard Precinct

None (refer E25 Noise and Vibration)
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APPENDIX D PREDICTED CONSTRUCTION NOISE CONTOURS
The following airborne construction noise contours are attached:
•

Figure 1: Hobson Wharf Impact Piling

•

Figure 2: Halsey Wharf Impact Piling

•

Figure 3: Wynyard Point East Impact Piling

•

Figure 4: FFIRF Wynyard Point West Impact Piling

•

Figure 5: Hobson Wharf Concrete Pour

The following underwater construction noise contours are attached:
•

Figure 6: Halsey Wharf Piling Underwater Noise Management Zones

•

Figure 7: FFIRF Underwater Noise Management Zones
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America's Cup 36 - Construction Noise Contours
Figure 1: Hobson Wharf Impact Piling
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Client: Auckland Transport
Path: I:\JOBS\2017\20171213\04 Calculations\Sp001 AC36
Filename: 1. Hobson Wharf Impact Piling.SGS, Prepared: cmf, Date: 21 December 2017
The noise contours in this Figure were obtained by computer interpolation between calculated grid points. There is an
interpolation accuracy of +/- 1.5dB. For precise noise levels at specific location, refer to point receiver calculations.
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America's Cup 36 - Construction Noise Contours
Figure 2: Halsey Wharf Impact Piling
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Client: Auckland Transport
Path: I:\JOBS\2017\20171213\04 Calculations\Sp001 AC36
Filename: 2. Halsey Wharf Impact Piling.SGS, Prepared: cmf, Date: 21 December 2017
The noise contours in this Figure were obtained by computer interpolation between calculated grid points. There is an
interpolation accuracy of +/- 1.5dB. For precise noise levels at specific location, refer to point receiver calculations.
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America's Cup 36 - Construction Noise Contours
Figure 3: Wynyard Point East Impact Piling
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Client: Auckland Transport
Path: I:\JOBS\2017\20171213\04 Calculations\Sp001 AC36
Filename: 3. Wynyard Point East Impact Piling.SGS, Prepared: cmf, Date: 21 December 2017
The noise contours in this Figure were obtained by computer interpolation between calculated grid points. There is an
interpolation accuracy of +/- 1.5dB. For precise noise levels at specific location, refer to point receiver calculations.
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America's Cup 36 - Construction Noise Contours
Figure 4: FFIRF Wynyard Point West Impact Piling

Client: Auckland Transport
Path: I:\JOBS\2017\20171213\04 Calculations\Sp001 AC36
Filename: 4. Wynyard Point West (north) Impact Piling.SGS, Prepared: cmf, Date: 21 December 2017
The noise contours in this Figure were obtained by computer interpolation between calculated grid points. There is an
interpolation accuracy of +/- 1.5dB. For precise noise levels at specific location, refer to point receiver calculations.
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America's Cup 36 - Construction Noise Contours
Figure 5: Hobson Wharf Concrete Pour
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Client: Auckland Transport
Path: I:\JOBS\2017\20171213\04 Calculations\Sp001 AC36
Filename: 6. Hobson Wharf Concrete Pour.SGS, Prepared: cmf, Date: 21 December 2017
The noise contours in this Figure were obtained by computer interpolation between calculated grid points. There is an
interpolation accuracy of +/- 1.5dB. For precise noise levels at specific location, refer to point receiver calculations.
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