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1.0

SUMMARY
Ariki Tahi Sugarloaf Wharf Limited proposes to upgrade the existing Sugarloaf Wharf at Te Kouma.
The purpose of the project is to allow for growth in the aquaculture industry in the region, and to
provide improved management of health and safety associated with operations at the wharf. On
their behalf, Mitchell Daysh has engaged Marshall Day Acoustics to carry out an acoustic assessment
to form part of a resource consent package to be processed under the COVID-19 (Fast-Track
Consenting) Act 2020.
The two main components of the upgrade are (refer the main AEE for a fuller description):
•

Expansion of the wharf to enable berthing of up to five commercial vessels

•

New recreational boat area

For the upgrade, we find:
•

•

Operational noise:
o

The key issue is noise from loading of commercial vessels, principally between 4am and 7am.

o

The proposed activities would not comply with the Proposed Thames-Coromandel District
Plan (PDP) noise rules, which are more stringent than the previous version of the District
Plan.

o

We have recommended a set of appropriate consent conditions for Sugarloaf, as well as a
range of operational controls to minimise noise effects.

o

The operational controls are included in the proposed Operational Management Plan (Ariki
Tahi Sugarloaf Wharf Operational Management Plan dated April 2022).

Construction airborne noise, vibration, and underwater noise:
o

Airborne construction noise is predicted to readily comply with the construction noise limits
in the PDP.

o

There is no applicable construction vibration rule in the PDP. Instead, we have benchmarked
this assessment on vibration rules / standards used regularly elsewhere in New Zealand. We
predict compliance will be easily achieved.

o

There is no risk of auditory damage to marine mammals from dredging activities.

A glossary of terminology is provided in Appendix A.
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2.0

EXISTING SUGARLOAF WHARF OPERATIONS

2.1

Existing operations
The Sugarloaf Wharf currently has two boat ramps and two berths for commercial activities. These
are used by mussel farming operators with loading activities generally occurring between 0400 –
0800 hrs (early morning loading activities are generally limited to personnel and equipment) and
1200 – 1900 hrs. We understand mussel barges are typically required to depart the wharf prior to
7am (i.e. during the noise limit “night-time” period) because:
•

Harvesting mussels in cooler temperatures of the morning period improves quality and enables
the mussels to stay fresh for longer during transportation.

•

The weather is most reliably calm before dawn, enabling safe and productive harvesting
conditions.

•

The wider mussel processing supply chain is a 24/7 operation, with processing and export timing
constraints downstream of Sugarloaf.

•

When mussel spat (i.e., juvenile mussels) are collected at 90-mile Beach, they are transported
immediately to site to ‘seed’ the farms as soon as possible.

Sugarloaf currently caters for approximately 25,000 tonnes of harvested mussels per year. It is
predicted to increase to 42,000 tonnes by 2040. To improve operational efficiency, and the
management of health and safety, it is proposed to upgrade the wharf to increase capacity.

2.2

Existing noise environment
The previous Sugarloaf Wharf extension was granted when the District Plan at the time (now
superseded) referred to NZS 6802:1977 ‘Assessment of noise in the environment’. The limits
applicable under that superseded District Plan were subsequently transferred to the Operative
Thames-Coromandel District Plan (ODP). We discuss these noise limits here.
The noise standards that have effectively applied to Sugarloaf Wharf since it was last upgraded are:
•

Daytime (0700 – 2200 hrs)

55 dB LA10

•

Night-time (2200 – 0700 hrs)

45 dB LA10
75 dB LAFmax (or background sound plus 30 if lower)

•

Measured at the notional boundary in accordance with New Zealand Standard NZS 6801:1991
“Measurement of Sound” and assessed in accordance with New Zealand Standard NZS
6802:1991 “Assessment of Environmental Sound”. We note that these standards have been
superseded by 2008 versions.

•

These standards apply to land-based activities on the wharf and at berth only.

Appendix B produces the relevant section from the ODP.

2.3

Applicable noise rules for the proposed upgrade
The assessment of the proposed upgrade is made under the noise limits of the PDP. Section 4.1
presents a fuller description of the noise limits in the PDP. We briefly introduce the applicable
standards here for the discussion in Section 2.4.
The PDP noise rules apply to land-based activities on the wharf and at berth only. We note that the
PDP noise rules differ from the noise standards that were contained in the now superseded ODP.
We also note that the existing operations would comply with those now superseded ODP noise limits
(in particular the night-time limit of 45 dB LA10).
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In this regard:
•

The ODP used the LA10 metric in noise limits, while the PDP has replaced these with the LAeq
metric used by the current New Zealand Standards, and

•

The PDP noise rules are more stringent than the former ODP, most notably at night where the
noise limit reduces from 45 dB LA10 (equal to approximately 42 to 43 dB LAeq) to 40 dB LAeq.

The Waikato Regional Coastal Plan (WRCP) rules apply to activities within the Coastal Marine Area
(CMA) immediately surrounding Sugarloaf. WRCP Rule 10.2 requires consideration of the noise
controls in the relevant District Plan (i.e. PDP) and ensure that the best practicable option is adopted
to minimise the adverse effects of noise emissions.

2.4

Existing operational noise
We have carried out a suite of noise measurements at various times of the year. The results are
detailed in Appendix D. Table 1 presents the key measurement results captured in the early-morning
night-time period between 0400 – 0700 hrs. This is the most critical time period for Sugarloaf Wharf
in terms of noise compliance, and in respect of potential noise effects on residents.
Table 1: Measured noise levels at notional boundary of 44 Puriri Street (refer Figure 2 in Section 4.1)
Measured noise levels (range reflects quiet1 to noisy operators)
Scenario

dB LA10

dB LAeq

dB LAFmax

Existing Wharf only

40 – 45

38 – 43

63

Comment
Current operations comply with the
former ODP limit of 45 dB LA10 but
exceed the PDP limit of 40 dB LAeq (if
they were to be applied to existing
operations).
LAFmax events included bow thruster
use and dropping of timber or
similar onto the boat deck

Existing Wharf +
CMA (total
ambient noise)

43 – 50

41 – 47

63

Reasonable level if night works are
necessary and management plan
measures are implemented to
ensure no louder than necessary.
Lmax events included anchor hitting
hull

1) due to trial implementation of the Operational Management Plan.

The general noise sources in the early morning period includes the sound of mussel barges, vehicles
travelling along Te Kouma Road, birds, insects, and occasionally ocean/tree rustling sounds
depending on wind and tidal conditions.
In our view, the activity was generally carried out in a reasonable and considerate manner. However,
we did observe opportunities to improve, and these have been incorporated into the draft
Operational Management Plan and are discussed in Section 3.0 below.
During the daytime operations, loading activities are predicted to readily comply with the PDP noise
limits.

This document may not be reproduced in full or in part without the written consent of Marshall Day Acoustics Limited
Rp 001 r04 20200362 msy (Acoustic Assessment) TRACKED.docx

6

3.0

THE PROPOSED UPGRADE
Figure 1 shows the proposed extension of Sugarloaf Wharf. By way of summary, the proposed
activities and works include:
•

The dredging of the seabed to the north of Ariki Tahi to provide for an all-tide approach channel
to the Wharf (along with periodic maintenance dredging).

•

The reclamation of approximately 6,900 m2 of seabed via the establishment of a blockwall /
seawall, revetment and armouring, and the use of dredged material as fill.

•

The establishment a separate commercial facility over the existing facility, including a separate
access off Te Kouma Road. Up to five berths for commercial vessels are proposed, with three
berths orientated in a northwest / southeast direction and two berths orientated in a northeast /
southwest direction.

•

The establishment of a separate recreational facility, including a 25 m long groyne and dual boat
ramp, to the southeast of the existing facility, including a separate access off Te Kouma Road and
carparks for vehicles and boat trailers.

•

The retention of the existing boat ramp in the commercial area;

•

The relocation of the maintenance grid to the east of the recreational area, including a single lane
boat ramp to access the grid;

•

The access to Ariki Tahi from Te Kouma Road will be lengthened to provide access to both the
commercial and recreational areas.

•

Stormwater treatment and disposal infrastructure; and

•

A kiosk and toilet block that is approximately 36 m2 in area.

Sugarloaf Wharf will continue to be used for recreational vessels and the aquaculture industry only
(i.e., charters and other commercial operations will not be allowed). Recreational vessels will be
those transported by private vehicles and will use the boat ramp.
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Figure 1: Proposed development of Sugarloaf Wharf

Besides the structural upgrades, there will be improvements to operational procedures as identified
during our site visit and alluded to in Section 2.4. These measures include, but are not limited to:
•

Avoiding unnecessary noise such as shouting, slamming vehicle doors, the use of horns (except as
a safety alert), loud music / radios, rough handling of material and equipment, and banging or
shaking machinery attachments at all times of the day;

•

Avoiding steel on steel contact where practicable and take care to minimise other impacts (e.g.
dropping timber planks / anchors / cages / floats);

•

Avoiding high engine revolutions through appropriate equipment selection, observing designated
speed limits at Ariki Tahi, on public roads and in the CMA, and turning off engines off when idle
unless needed for the use of hydraulic cranes;

•

Maintaining paved surfaces to avoid potholes and corrugations;

•

All aquaculture barges are required to be fitted with noise control devices, including a muffler,
and these shall be well maintained and kept in good working order. Equipment found to be
producing excessive noise will be identified, and must be taken out of service and repaired;

•

Ensuring that noise and noise minimisation is a consideration in the procurement process for
new equipment (as detailed in the Operational Management Plan (OMP)); and

•

Not allowing the use of tonal reversing or warning alarms.

In respect of night-time activities in particular, the measures proposed to reduce the occurrence of
loud intermittent noises and to keep low frequency noise to a minimum include:
•

Where practicable, load / unload vessels during the day (being 7 am to 10 pm Monday to
Saturday, and 7 am to 6 pm on Sundays);
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•

No loading / unloading of cages is to occur at night (being 10 pm to 7 am Monday to Saturday,
and from 6 pm on Sundays), except in exceptional circumstances where daytime loading /
unloading has been prevented by bad weather or vehicle / vessel breakdown;

•

Where loading / unloading must occur at night (being 10 pm to 7 am Monday to Saturday, and
from 6 pm on Sundays), engine revolutions are to be kept to the minimum;

•

Loading of spat will occur during the night-time hours due to the urgent need to reintroduce spat
to the water as soon as possible;

•

Co-ordination of berthing times between all authorised aquaculture operators shall occur to
prevent queuing of barges in Waipapa Bay at night (being from 10 pm to 7 am Monday to
Saturday, and from 6 pm on Sundays);

•

The loading of staff onto aquaculture barges at Ariki Tahi at night (being from 10 pm to 7 am
Monday to Saturday, and from 6 pm on Sundays) must be undertaken in a manner to reduce
noise as far as practicable. Such measures will include:
o

Staff travelling to aquaculture barges in dinghies with 4 stroke engines operating at low
speed with gradual acceleration;

o

Seeking to minimise vessels waiting for staff at the Wharf;

o

The use of bow thrusters is to be minimised at night to reduce noise and should only be used
for essential steering when required for safety;

o

All vessels shall observe low engine speeds when approaching and leaving the Wharf. That is
less than 5 knots within Waipapa Bay and within 1 km of the Wharf when departing;

o

Avoiding hydraulic leg engines where practicable (given this engine type has a particularly
noticeable character); and

o

No engine breaks are to be used by trucks at Ariki Tahi or on Te Kouma Road.
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4.0

OPERATIONAL NOISE ASSESSMENT

4.1

Thames Coromandel District Plan – Proposed District Plan
Sugarloaf Wharf is zoned Marine Service in the PDP, see Figure 2. The nearest receiver is located
approximately 250m away to the south-east and is zoned Coastal Living. Other zones adjacent to
Sugarloaf Wharf are Recreation Passive directly to the north-west and Rural across the road to the
south.
Figure 2: Proposed District Plan Zoning - Aerial showing site location, neighbours, and zonings

The noise limits for operational noise in the Marine Service zone can be found in PDP Section 49.4
Rule 11 Table 2. They are summarised below:

4.2

•

Monday to Saturday (0700 – 2200 hrs)
Sunday (0700 – 1800 hrs)

50 dB LAeq (15min)

•

At all other times (night)

40 dB LAeq(15min)
65 dB LAFmax

•

Measured at the notional boundary in accordance with New Zealand Standard NZS 6801:2008
“Measurement of Environmental Sound” and assessed in accordance with New Zealand Standard
NZS 6802:2008 “Environmental Noise”.

Waikato Regional Coastal Plan
In summary, Section 10.2 of the WRCP requires:
•

Noise to be “managed” consistently across mean high-water springs by considering PDP controls

•

Adopting the best practicable option to ensure noise emissions are reasonable
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4.3

Recommended conditions of consent
Based on our noise measurements and site observations (refer Section 2.4), we predict that the
operation of Sugarloaf Wharf will not comply with the PDP noise limits. We consider that the
following noise limits are appropriate to be adopted as consent conditions for Sugarloaf Wharf:
•

Daytime (0700 – 2200 hrs)

55 dB LAeq

•

Night-time (2200 – 0700 hrs)

45 dB LAeq
65 dB LAFmax

•

Measured in accordance with New Zealand Standard NZS 6801:2008 “Measurement of
Environmental Sound” and assessed in accordance with New Zealand Standard NZS 6802:2008
“Environmental Noise” at the notional boundary of dwellings existing at the date this consent
comes into effect.

We consider that the proposed noise limits are reasonable because:
•

The coastal background noise environment is typically elevated due to a combination of natural
(e.g. wind and waves) and anthropogenic noise sources (e.g. road vehicles and boats). The
measured representative night-time background noise level was 37 dB LA90 (see Appendix D).

•

With regard to recommending the 55 / 45 dB LAeq noise limits:
o

The proposed LAeq controls are consistent with similar facilities in New Zealand, balancing the
interface between essential infrastructure and coastal dwellings sleep disturbance:
▪

Noise limits for marinas are typically 55 / 45 dB LAeq daytime / night-time (e.g. Standard
E25.6.20 of the Auckland Unitary Plan).

▪

More specifically, the Proposed Marlborough Environment Plan (PMEP) has noise limits
of 55 / 45 dB LAeq for mussel barge wharfs1.

o

The PDP noise limits are more restrictive than the previous noise limits in the ODP (discussed
earlier in this report). The existing activities on the wharf do no not exceed a noise level of
45 dB LA10 at night (refer Table 1 in Section 2.4), which is the current noise standard for nighttime at the site. However, those same existing activities on the wharf do not comply with the
noise limit within the PDP of 40 dB LAeq at times (nor are they required to). Note that 40 dB
LAeq translates to approximately 42 – 43 dB LA10.

o

New Zealand Standard NZS 6802:2008 “Acoustics - Environmental Noise” Section 8.6
provides generally accepted guideline noise limits for reasonable protection of health and
amenity for residential use. The limits are 55 / 45 dB LAeq daytime / night-time. These limits
are consistent with those published by the World Health Organisation which protects against
sleep disturbance. The standard does allow for making these limits less or more stringent
depending on the environment. We consider that a limit of 45 dB LAeq at night is appropriate
given the existing elevated ambient noise environment due to the points raised in the first
bullet point. The following bullet point provides guidance on this.

o

A superceded version of NZS 6802 (the 1991 version) used the ‘background plus’ approach to
setting noise limits. This method said that the limit of acceptability should not exceed the
LA90 noise level by 10 decibels. For Sugarloaf, this method would give rise to an upper limit of

1

Volume Two, Rule 14.2.3.1 of the Appeals Version of the PMEP. Note that the given 44 dB LAeq is a typo and is subject
to appeal and will be rectified. The Port Landing Zone, where this rule applies, covers Elaine Bay in Tennyson Inlet and
Oyster Bay in Port Underwood. These two locations provide facilities for the commercial loading/unloading of marine
farming and fishing produce on a limited scale. Refer page 13 – 47 of Volume One, Chapter 13 of the Appeals Version of
the PMEP
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acceptable as 47 dB LAeq. Although the standard is superceded, we consider that this
approach is still worth considering when determining an appropriate noise limit for the
activities on the upgraded wharf.
•

•

We have adopted the 65 dB LAFmax noise limit from the PDP. However, we note the following:
o

We understand that the PDP 65 dB LAFmax noise limit was agreed in mediation between the
residents and Coromandel Mussel Farm Association2.

o

It is 10 decibels more stringent than the guideline noise limit recommended in New Zealand
Standard NZS 6802:2008 “Acoustics - Environmental Noise”. Section 7 of the Standard states
that an LAFmax noise limit should be applied at night “to protect the majority of people from
disturbance to sleep and from being woken during the night”. Section 8.6 provides a
guideline of 75 dB LAFmax as the generally acceptable residential noise limit for the reasonable
protection of health and amenity.

o

It is 10 decibels more stringent than limits applied at similar facilities in New Zealand:
▪

Typically 75 dB LAFmax for marinas (e.g. Standard E25.6.20 of the Auckland Unitary Plan).

▪

More specifically, the PMEP has a limit of 75 dB LAFmax for mussel barge wharfs3.

o

It is 10 decibels more stringent than the OPD noise limit of 75 dB LAFmax.

o

Measured noise events in Section 2.4 complied with the PDP noise limit of 65 dB LAFmax by 2
decibels

o

We would support a noise limit of up to 75 dB LAFmax in this situation but recommend
accepting the more stringent 65 dB LAFmax PDP noise limit along with OMP measures to
reduce the regularity and level of noise events. We consider the 65 dB LAFmax noise limit is
stringent. However, the combination of this low LAFmax noise limit and OMP controls in the
next bullet point, directly addresses many of the community noise concerns.

The OMP will be implemented to ensure noise emissions are no louder than necessary and
residual effects are reasonable. The OMP should include:
o

Ensure Sugarloaf Wharf complies with the proposed noise related conditions of consent;

o

Provide a framework for the measurement, monitoring, assessment, and management of
noise;

o

Identify and adopt the Best Practicable Option (BPO) for the management of noise effects;
and

o

Require engagement with the community to manage noise complaints in a timely manner.

2

Annexure A of Consent Order dated 15 March 2017 in relation to the notice of appeal by the Waipapa Bay Protection
Society Inc dated 9 June 2016.
3

Volume Two, Rule 14.2.3.1 of the Appeals Version of the PMEP.
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4.4

Noise Predictions
We have prepared a 3D computer noise model of the site and surrounds using SoundPLAN version
8.2 to assess the proposed noise levels at receptors outside of the site. This programme uses the
algorithms in ISO 9613-2:1996 "Acoustics - Attenuation of sound during propagation outdoors - Part
2: General method of calculation". ISO 9613 calculates conservatively as the receivers are all in
downwind conditions of the sources. In a typical environment, a receiver is rarely directly downwind
of the noise sources. Our inputs were:
•

Terrain data obtained from LINZ in 5m intervals. We consider that this is relatively coarse given
that there are steep banks along Te Kouma. There was no higher definition topography data
available on LINZ. Despite this, we consider that the terrain data was acceptable.

•

Noise sources were based on our measurements of vessel operations on-site.

•

We have not modelled any recreational vessel movements as these are unlikely to materially
change or increase as a result of the proposal to upgrade the wharf, and are unlikely to generate
noise during the key night-time noise period (i.e. a significant number of recreational vessels are
unlikely to use the wharf facilities at 4 am).

•

We have assumed the wharf height for the upgrade as 4m above water level.

•

Upgraded wharf operating at 100% capacity (i.e. all five berths used) but with quiet operations
only. No noisy operations with the OMP implemented.

•

Representative vessel transit paths across the bay.

•

The noise contours were verified by comparing modelling results with the community ambient
noise monitoring results in Appendix D.

We have modelled the following early morning scenarios:
1. Existing Sugarloaf – Wharf and berth side noise only (quiet operations)
2. Existing Sugarloaf – Wharf and berth side noise only (noisy operations)
3. Existing Sugarloaf – Cumulative noise of wharf, berth, and CMA (quiet operations)
4. Existing Sugarloaf – Cumulative noise of wharf, berth, and CMA (noisy operations)
5. Future Sugarloaf – Upgraded wharf and berth side noise only (quiet operations)
6. Future Sugarloaf – Cumulative noise of upgraded wharf, berth, and CMA (quiet operations)
The proposal includes the implementation of management measures to ensure that best practice
measures are employed to manage noise (as noted earlier in this assessment and in the OMP).
Therefore, no specific scenario relating to ‘noisy operations’ were modelled as these ‘noisy
operations’ will no longer be allowed to occur.
Appendix E presents our predicted noise contours. In summary:
•

Scenarios 1 – 4 (inclusive) predict the existing environment for two operational modes; quiet
operations (with the Operational Management Plan measures implemented) and noisy (loudest
vessel operator measured).

•

Scenario 5 enables comparison with our recommended noise limits (refer Section 4.3).

•

Scenario 6 enables discussion about reasonable noise effects (refer Section 4.5).

Table 2 presents our predicted noise levels and Figure 3 shows the receivers relative to Sugarloaf.
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assumes that the measures in the OMP have been adopted. As such, we predict future peak wharf
operations to be similar in noise level to existing operations.
With the management measures in the OMP in place, we predict representative LAFmax noise events
would reduce in regularity and level (i.e. dropping steel or timber, loud crashes of cages avoided etc)
and existing representative events would continue to be less than 60 dB LAFmax.
Given the above, we consider that operational noise on the wharf would be reasonable. Additionally,
we consider that there would be minimal risk to sleep disturbance for reasons discussed in
Section 4.3. In terms of noise character, we consider that there would be some improvement given
the measures required to be implemented in the OMP. Some of the more noticeable elements (such
as a 2-stroke engine and use of a hydraulic leg vessel) of wharf activities observed during our site visit
would be largely avoided.
With respect to noise within the CMA, we consider that with the measures in the updated OMP will
ensure that noise levels are no louder than necessary, so noise from transiting vessels would be
reasonable.

5.0

CONSTRUCTION ASSESSMENT

5.1

Proposed works
The works are summarised below:
•

•

Dredging of basin and inner revetments:
o

Carried out using long-reach excavator on land and on barges

o

Material to be dredged are sediments and completely weathered Andesite Breccia

o

Dredged material will be transported by pump or barge to an onshore stockpile

o

Revetment core bund to be formed using tipper trucks and rock placed by crawler crane or
long-reach excavator

Construction of block wall
o

•

5.2

Anticipated to have concrete blocks cast off site and transported to site by truck

Construction equipment
o

Barge mounted or land based long-reach excavator (up to 50T) /backhoe

o

Submersible dredge pump

o

Tipper trucks

o

Crawler crane (50 – 100T)

Construction Noise - Airborne

5.2.1 Performance standard – airborne construction
There are no construction noise limits in the WRCP. Section 49 Rule 11 f) of the PDP refers to New
Zealand Standard NZS 6803: 1999 “Acoustics - Construction Noise” for construction noise limits. The
construction duration will be longer than 20 weeks4. As such, the long-term duration limits apply:

4

Based on AECOM’s report “Construction, Dredging and Disposal Management Plan” dated 17 January 2021
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Table 3: Upper limits for construction noise received in residential zones and dwellings in rural areas
Time of week

Time period

LAeq

LAFmax

Weekdays

0630-0730

55

75

0730-1800

70

85

1800-2000

65

80

2000-0630

45

75

1800-0730

45

75

0730-1800

70

85

1800-0730

45

75

0730-1800

55

85

Saturdays

Sundays and public holidays

5.2.2 Equipment sound levels
The following sound power levels are typical for the anticipated equipment for this project. They are
sourced from databases (BS 5228-1:2009 “Code of practice for noise and vibration control on
construction and open sites Part 1: Noise”) or from measurements we previously carried out.
We have predicted noise levels at 1m from a façade at the closest receiver distance from the works.
The predicted level has been calculated without mitigation in place, shielding provided by natural
terrain, or consideration for duration of activities. Therefore, the noise levels predicted are
conservative.
This list is not exhaustive and forms the basis of the assessment.
Table 4: Indicative sound levels without mitigation
Equipment

Sound Power
(dB LWA)

Façade Noise Level
(dB LAeq) @250m

Limit Setback (m)
70 dB LAeq

45 dB LAeq

Backhoe dredging on barge

113

55

63

631

Excavator (<50T)

111

53

52

525

Long reach tracked excavator

106

48

33

331

Crane (<100T)

105

47

30

302

Pump

104

46

28

275

Concrete truck and pump

103

45

25

251

Truck idling

91

33

6

83

5.2.3 Predicted noise levels
We predict that construction noise would readily comply with the daytime construction noise limits
at all nearby receivers given the setback distances.
We recommend that there be no works at night (hours outside of 0730 – 1800 hrs). If nightworks are
necessary, we recommend that a Construction Noise and Vibration Management Plan (CNVMP) is
prepared. As a minimum, it should contain the provisions from Appendix E of New Zealand Standard
NZS 6803: 1999 “Acoustics - Construction Noise”.
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5.3

Construction Vibration
There are no construction vibration controls in the PDP or the WRCP.
Because there are no relevant rules, we have based our assessment on German Standard
DIN 4150-3:1999 “Structural Vibration - Effects of Vibration on Structures”, which is routinely
adopted in New Zealand for assessing construction vibration.
There are no proposed activities that would generate appreciable vibration. As such, we predict that
construction vibration would readily comply with the DIN 4150 criteria. It is unlikely that vibration
would even be perceptible at the closest community dwelling given the large distance between the
site and the nearest residential receivers. Therefore, we predict there would be no vibration effects
associated with these works.

5.4

Construction Noise – Underwater
This sections briefly summarises the underwater construction noise assessments. It sets out the
performance standards, species of interest, the underwater noise criteria of relevance, and our
assessment.
For a full description of underwater noise policies, performance standards, and assessment criteria,
refer to Appendix F.

5.4.1 Performance standard – Underwater noise
There are no specific underwater noise standards in the WRCP. However, it requires adoption of
Section 16 (S16) of the Resource Management Act 1991. S16 states the following in relation to the
‘Duty to Avoid Unreasonable Noise’:
1. Every occupier of land (including any premises and any coastal marine area), and every person
carrying out an activity in, on, or under a water body or the coastal marine area, shall adopt the
best practicable option to ensure that the emission of noise from that land or water does not
exceed a reasonable level.
2. Subsection (1) does not limit the right of any local authority or consent authority to prescribe
noise emission standards in plans made, or resource consents granted, for the purposes of any
of Sections 9, 12, 13, 14, 15, 15A and 15B.
The Auckland Unitary Plan (AUP) underwater noise rules are routinely adopted in New Zealand for
assessment benchmarking purposes. It requires an underwater noise assessment for Seismic survey,
blasting, impact pile driving and vibratory pile driving, none of which are proposed for this project.
Furthermore, it specifically enables noise from vessel activity and maintenance dredging. The
following assessment is included in to inform the ecologists effects assessment of capital dredging
works.

5.4.2 Receiver groups of interest – Marine mammals
Based on a discussion with the Project marine ecologist (Hilke Giles, Pisces Consulting), the Coastal
Marine Area (CMA) around the alignment is infrequently used by marine mammals and does not
have any critical habitats.
The relevant species of interest for this project are mid-frequency cetaceans (MFC) and
low-frequency cetaceans (LFC). According to Pisces:
•

Likely species to be found in the project area:
o

Orca (MFC)

o

Southern Right Whale (LFC)
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•

Unlikely species to be found in the project area:
o

Bottlenose dolphins (MFC)

o

Common dolphins (MFC)

o

Bryde’s whale (LFC)

Regarding the sensitivity of the environment for marine mammals, the marine ecologist considers
that Coromandel Harbour is not a critical habitat or feeding area for marine mammals5.

5.4.3 Effects assessment criteria
New Zealand does not have a country specific guidance document which means we look overseas for
guidance. We will refer to a number of research papers/documents conducted by a variety of
foreign entities. An example is a guidance document for assessing the physiological impacts of
anthropogenic (human-made) sound on marine mammals6 prepared by the US Department of
Commerce National Oceanic and Atmospheric Administration (referred to as the ‘NOAA Guidelines’).
The relevant criteria relate to a level above which a receiver (marine mammal, fish, or diver) is
predicted to experience changes to their auditory system (this is termed the onset threshold) or a
change to behaviour.
The relevant onset threshold is called the Temporary Threshold Shift (TTS) 7, which relates to a
temporary change to the auditory system of a marine mammal.
The NOAA Guidelines provide TTS onset thresholds for non-impulsive sources (i.e. dredging) for MFC
using the ‘SELcum’ assessment descriptor. SELcum is the species-weighted cumulative sound exposure
level over a 24-hour period. The TTS criteria are summarised in Table 5 below.
Table 5: Summary of NOAA TTS thresholds8
Species

Threshold for non-impulsive sources (i.e. dredging)

Mid-frequency cetaceans

178 dB SELcum(mf)

Low-frequency cetaceans

179 dB SELcum(mf)

With respect to behavioural response, the threshold is as low as 120 dB re. 1 Pa rms for nonimpulsive sources (depending on the noise environment)9.

5.4.4 Dredging source levels for underwater assessment
Based on previous underwater measurements of dredging activities using long-reach excavator on a
barge excavating moderately to highly weathered bedrock, source levels for dredging are:

5

Giles H, Kelly S (2021) Ecology and coastal water quality assessment of the proposed Sugarloaf Wharf expansion (Draft).
Prepared for Ariki Tahi Sugarloaf Wharf Limited.
6

National Oceanic and Atmospheric Administration: ‘Technical Guidance for Assessing the Effects on Anthropogenic
Sound on Marine Mammal Hearing’ (April 2019).
7

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.
8

SEL thresholds have a reference of 1 μPa2s and Lpeak thresholds have a reference of 1 μPa

9 https://www.fisheries.noaa.gov/west-coast/endangered-species-conservation/esa-section-7-consultation-toolsmarine-mammals-west.
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•

154 – 179 dB re 1 μPa RMS at 1m

unweighted

•

108 – 133 dB re 1 μPa RMS at 1m

weighted for MFC hearing sensitivity

•

149 – 174 dB re 1 μPa RMS at 1m

weighted for LFC hearing sensitivity

In general, the character of dredging noise is anticipated to be similar to vessel activities (dominated
by low frequency engine drone).

5.4.5 Underwater noise assessment from dredging
For the dredging activity at Sugarloaf, we predict that:
•

There is no risk of auditory injury to a MFC or LFC

•

The NOAA behavioural effects are predicted to be well contained within the Waipapa Bay.

Given the above and that the environment is not critical for marine mammals, we consider that the
noise effect on marine mammals is negligible.

6.0

CONCLUSION
We have assessed operational noise and construction noise and vibration from the use and
development of the Sugarloaf expansion.
Based on our assessment, we conclude that:
•

The key issue, in terms of operational noise, is noise from loading of commercial vessels between
4am and 7am during the PDP noise standard “night-time” period.

•

Existing activities would not comply with the PDP noise rules. We have recommended a set of
noise consent limits for Sugarloaf, as well as a range of operational controls to minimise noise
effects. The proposed noise limits can be complied with from activities occurring on the fully
upgraded wharf. The operational controls are included in the proposed OMP (Ariki Tahi
Sugarloaf Wharf Operational Management Plan dated April 2022)

•

Compliance can be achieved with the construction noise limits in the PDP.

•

Compliance can be achieved with benchmark vibration limits as there are none in the PDP.

•

There is no risk of auditory damage to marine mammals from dredging activities.
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APPENDIX A GLOSSARY OF TERMINOLOGY
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.

A-weighting

The process by which noise levels are corrected to account for the non-linear
frequency response of the human ear.

dB

Decibel
The unit of sound level.
Expressed as a logarithmic ratio of sound pressure P relative to a reference
pressure of Pr=20 Pa i.e. dB = 20 x log(P/Pr)

dBA

The unit of sound level which has its frequency characteristics modified by a filter
(A-weighted) so as to more closely approximate the frequency bias of the human
ear.

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.

LAeq (t)

The equivalent continuous (time-averaged) A-weighted sound level. This is
commonly referred to as the average noise level.

LAmax

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

Noise

A sound that is unwanted by, or distracting to, the receiver.

SWL or LW

Sound Power Level
A logarithmic ratio of the acoustic power output of a source relative to 10-12 watts
and expressed in decibels. Sound power level is calculated from measured sound
pressure levels and represents the level of total sound power radiated by a sound
source.

NZS 6801:2008

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

NZS 6803:1999

New Zealand Standard NZS 6803: 1999 “Acoustics - Construction Noise”

Vibration

When an object vibrates, it moves rapidly up and down or from side to side. The
magnitude of the sensation when feeling a vibrating object is related to the
vibration velocity.
Vibration can occur in any direction. When vibration velocities are described, it can
be either the total vibration velocity, which includes all directions, or it can be
separated into the vertical direction (up and down vibration), the horizontal
transverse direction (side to side) and the horizontal longitudinal direction (front to
back).

PPV

Peak Particle Velocity
For Peak Particle Velocity (PPV) is the measure of the vibration aptitude, zero to
maximum. Used for building structural damage assessment.

Underwater noise

A sound that is unwanted by, or distracting to, the receiver underwater.

Lpeak

The peak instantaneous pressure level (un-weighted).

This document may not be reproduced in full or in part without the written consent of Marshall Day Acoustics Limited
Rp 001 r04 20200362 msy (Acoustic Assessment) TRACKED.docx

20

RMS

Root Mean Square (RMS) is the equivalent continuous (time-averaged) sound level
commonly referred to as the average level (period matches the event duration).

SEL

Sound exposure level (SEL) is the total sound energy of an event, normalised to an
average sound level over one second. It is the time-integrated, sound-pressuresquared level. SEL is typically used to compare transient sound events having
different time durations, pressure levels and temporal characteristics.

SELcum

The SELcum is the ‘cumulative’ sound energy of all events in a 24-hour period,
normalised to an average sound level over one second.

TTS

Temporary Threshold Shift (TTS) is the temporary loss of hearing caused by sound
exposure. The duration of TTS varies depending on the nature of the stimulus, but
there is generally recovery of full hearing over time. 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 (PTS).

PTS

Permanent Threshold Shift (PTS) is the permanent loss of hearing caused by
acoustic trauma. PTS results in irreversible damage to the sensory hair cells of the
ear.
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APPENDIX B NOISE LIMITS – OPERATIVE DISTRICT PLAN
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APPENDIX C NOISE LIMITS – PROPOSED DISTRICT PLAN
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APPENDIX D SUMMARY OF NOISE MEASUREMENTS MEMOS
D1

Mm 001

This memo:
•

summarises our first unattended long-term monitoring carried out over November 2020,

•

summarises our first attended monitoring carried out over January 2021,

•

makes recommendations to be included into a OMP to minimise noise.

D2

Mm 002

This memo:
•

summarises our second attended monitoring carried out over January 2021,

•

summarises second unattended long-term monitoring carried out over February-March 2021,

•

predicts the future noise levels from the expanded wharf with adoption of the NMP

•

makes further recommendations for the OMP

•

compares to other measurements carried out in the past by Neville Hegley and AECOM
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Introduction
We initially deployed a long-term unattended noise logger near Sugarloaf Wharf to quantify the existing
noise environment. This highlighted that the noise levels during Sugarloaf Wharf pre-dawn activities were
above the 40 dB LAeq night-time noise limit (refer Appendix B for a summary). The audio recordings of these
periods indicated that:
•

Mussel barge operations at Sugarloaf were clearly audible,

•

General vessel movements in the CMA were noticeable.

We returned to site on 14 January 2021 to; carry out attended monitoring to gather more detailed
information about the operations, try and isolate the Sugarloaf noise contributions from other ambient
activities, and to inform potential noise mitigation and management measures.
We visited the site between 0300 to 0600 hrs. We observed activities on the wharf and within the
community at 44 Puriri Street. The conditions at the time were suitable for a noise survey with no wind and
clear skies. Activities began from 0400 hrs.
To summarise, we find that the cumulative activity at Sugarloaf (land and CMA based activities due to
Sugarloaf)1 were above the Proposed District Plan noise limit of 40 dB LAeq by 3 decibels. This is due to the
barge’s engine noise whilst in transit, either to or from Sugarloaf, and idling whilst docked. Land based
component of the activity (i.e. wharf side activities only) was below 40 dB LAeq.
A glossary of terminology is provided in Appendix A.

The Proposed District Plan’s noise limits are more stringent than the Operative District Plan’s
The Thames Coromandel District Plan (TCDP) currently exists in two versions; the Operative (OP) and
Proposed Plan (PP). These noise limits apply to land-based activities. For activities within the CMA
immediately surrounding Sugarloaf, the Waikato Regional Plan should be used. In that Plan, there are no
explicit noise limits. Instead, Rule 10.2 says that consideration of the noise controls in the relevant District
Plan needs to be undertaken. Appendix C shows the rules that apply on terrestrial land (i.e. on Sugarloaf)
and the Coastal Marine Area (CMA) (i.e. the water around Sugarloaf).
In the OP, Sugarloaf has no zoning or overlay. Given this, Table 1 of Section 491.4.1.2 provides the relevant
noise limits applicable to Sugarloaf as measured at the notional boundary of a house. They are:
•

Daytime (0700 – 2200 hrs)

55 dB LA10

•

Night-time (2200 – 0700 hrs)

45 dB LA10

•

All times

Lower of 75 or background sound plus 30

1

This is atypical for an acoustic assessment as we typically do not include noise of vessels further out in the bay (i.e.
when the barges are in transit to or from Sugarloaf). However, we have included in this instance for discussion only as
the barge activities are only there because of Sugarloaf
This document may not be reproduced in full or in part without the written consent of Marshall Day Acoustics Limited
Mm 001 r02 20200362 msy (Early morning measurements and recommendations).docx

1

•

Measured and assessed in accordance with New Zealand Standard NZS 6801:1991 “Measurement of
Sound” and New Zealand Standard NZS 6802:1991 “Assessment of Environmental Sound”.

We note that the OP references the older standards. They have been superseded by 2008 versions.
However, we will assess according to the OP as it is worded.
In the PP, the Wharf is zoned Marine Service. As such, Section 49.4, Rule 11 applies at the notional boundary.
Table 2 summarises the noise limits:
•

Monday to Saturday 0700 – 2200 hrs

50 dB LAeq

•

Sunday 0700 – 1800 hrs

50 dB LAeq

•

At all other times (night)

40 dB LAeq
65 dB LAFmax

•

Measured and assessed in accordance with New Zealand Standard NZS 6801:2008 “Acoustics Measurement of Sound” and New Zealand Standard NZS 6802:2008 “Acoustics - Environmental noise”.

Early morning activities
We met with a mussel barge company (owned by Jake Bartrom) at 0300 hrs, prior to commencing the noise
monitoring. We discussed what generally happens when activities commence at 0400 hrs. From this
discussion and from our observations, we learnt that:
•

There are 7 mussel farming companies in total.

•

Mussel barges are anchored within the bay east of Sugarloaf at night. They are picked up from 0400 hrs
and transit to Sugarloaf Wharf for loading of personal and equipment between 0400 and 0700 hrs.

•

No unloading of mussels, refuelling of barges or B-train trucks movements occur at night (i.e. before 0700
hrs).

The typical sequence of barge activities between 0400 and 0700 hrs is described as follow:
•

Skippers go out to the barges and then travels to Sugarloaf Wharf. Two skippers from one company use
Sugarloaf Wharf to travel to their barges via trailer-launched dinghies. The other skippers launch from a
point east of Sugarloaf (refer Figure 1)

•

Barges come into Sugarloaf Wharf, generally at low engine speeds, docks at the wharf and then idles
while waiting to pick up more crew and equipment (e.g. mussel cages). Equipment is generally loaded
using the vessel’s onboard crane from a small flat deck truck with crane attachment (i.e. Hiab) on
Sugarloaf Wharf. The duration that each barge is docked at the wharf varies. During this time, some
barges would be idling out in the bay waiting for an open slot to dock. During our measurements, we
observed that up to three vessels (depending on size) could dock at Sugarloaf simultaneously.

•

Barges then use their bow thrusters to travel away from the Wharf. Some barges may need to do a
turning manoeuvre approximately 50m or more from the wharf.

•

The barges travel to the mussel farms and will travel back during the daytime to unload their catch.

Overall, most activity is in the CMA proximate to the Wharf prior to 7am.
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In general, LAFmax noise events (e.g. ‘bangs’ and ‘crashes’) were infrequent, the loudest event was caused by a
vessel using its bow thrusters (63 dB LAFmax). Other noise events related to Sugarloaf activities were generally
less than 55 dB LAFmax, including one occasion when timber planks were dropped on the deck of a barge.
Vessel noises were clearly noticeable. However, this is because the existing background noise level was very
low (less than 30 dB LAeq prior to 0400 hrs). In general, we consider that the noise wasn’t unreasonable given
the environment it is in (i.e. vessel noise, in a harbour, accessing a working wharf).
Appendix A provides some further observations and their measured noise levels. Appendix E presents the
time trace in 1 second intervals with some general notes.

Recommendations
To enable compliance and reduce noise effects at night, we recommend the following measures be
implemented where practicable:
•

Continue to observe considerate behaviour (e.g. avoid dropping timber planks/anchors/cages, no
shouting, no radios, etc.)

•

Continue to observe low engine speeds when approaching and leaving Sugarloaf.

•

Load the cages the night before. This may reduce the duration of barges having to idle at Sugarloaf.

•

If practicable, have all crew go to their respective barges from the point east of Sugarloaf or some other
place. Combined with the above point, this may avoid the barges having to transit to Sugarloaf. Barges
could potentially go straight to their farms. If not practicable, then:

•

o

Implement ways to limit idle time at wharf. This may be ensuring all crew are at wharf before
coming into Sugarloaf.

o

Ensure vessels have quiet bow thrusters.

o

Avoid hydraulic leg engines where practicable (this engine type has a particularly noticeable
character).

Alternatively, avoid operating in the early morning periods. We understand however, that due to
downstream demands, that this option is likely to be impracticable.

Future steps beyond the recommendations above
At present, Sugarloaf Wharf is above the 40 dB LAeq night-time noise limit by 3 decibels. The
recommendations above are intended to address this non-compliance.
We consider that a night-time noise limit of 40 dB LAeq is stringent for a commercial wharf that must operate
at night. Noise limits at the coastal marine interface are typically 55/45 dB LAeq daytime/night-time (e.g.
Standard E25.6.20 of the Auckland Unitary Plan). More specifically, the Proposed Marlborough Environment
Plan (PMEP) has noise limits of 55/45 dB LAeq for mussel barge wharfs2. Given what we observed (i.e.
generally considerate use of vessels in the early morning period), we consider that the noise and character of
the activities was reasonable and suitable for the environment. Going forward, we consider that it would be
worthwhile considering a plan change to raise the noise limits to 55/45 dB LAeq. However, we acknowledge
that this may be difficult given that the 40 dB LAeq night-time noise limit was agreed to on 21 November
20163.

2

Volume Two, Rule 14.2.3.1 of the Appeals Version of the PMEP. Note that the given 44 dB LAeq is a typo and is subject
to appeal and will be rectified. The Port Landing Zone, where this rule applies, covers Elaine Bay in Tennyson Inlet and
Oyster Bay in Port Underwood. These two locations provide facilities for the commercial loading/unloading of marine
farming and fishing produce on a limited scale. Refer page 13 – 47 of Volume One, Chapter 13 of the Appeals Version of
the PMEP
3

Report to CMFA Executive meeting on 19 December 2016 from Dave Burton and Anne Buchanan
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APPENDIX A GLOSSARY OF TERMINOLOGY
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.

dB

Decibel. The unit of sound level. Expressed as a logarithmic ratio of sound pressure P
relative to a reference pressure of Pr=20 Pa, i.e. dB = 20 x log(P/Pr).

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.

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.
The LAeq noise level descriptor generally relates to the average ‘hum’ of an activity. It
is a reliable indicator of noise effects and is the primary metric used to validate the
noise model and determine compliance.

LAmax

The A-weighted maximum noise level. The highest noise level which occurs during
the measurement period.
Some activities, such as cage and anchor handling, can produce loud, intermittent,
impulsive noise events. These ‘bangs’ and ‘crashes’ can result in annoyance and
potentially awakenings. The LAFmax noise limit relates directly to these noise events
and apply exclusively during the night-time period.

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.

LA95 (t)

The A-weighted noise level equalled or exceeded for 95% of the measurement
period. This is commonly referred to as the background noise level.

NZS 6801:1991

New Zealand Standard NZS 6801:1991 "Measurement of Sound"

NZS 6801:2008

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

NZS 6802:1991

New Zealand Standard NZS 6802:1991 "Assessment of Environmental Sound”.

NZS 6802:2008

New Zealand Standard NZS 6802:2008 “Acoustics – Environmental Noise”
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APPENDIX B SUMMARY OF UNATTENDED LOGGER MEASUREMENTS
We carried out a long-term environmental noise measurement at the notional boundary of 44 Puriri Street
between 18 – 25 November 2020. This receiver was selected as it had clear line of sight to the wharf and we
considered that it would be representative of nearby receivers. The weather at the time was suitable for an
environmental noise survey with wind and rain within acceptable ranges.
The average 15min measurement results during the night-time are presented in Table 2. Note that these
measurements captured noise levels from all sources (such as road traffic, recreational and commercial
vessels, coastal noises, occasional wind in trees, birds, and insects). Additionally, mussel operations begin
from 0400 hrs.
Table 2: Summary of unattended measurement results
LAeq

LA10

LA90

LAFmax

Day4

Night5

Day

Night

Day

Night

Day

Night

Total Average for measurement period

55

44

57

45

43

37

73

57

Min of 15min measurement periods

50

36

53

36

39

26

71

54

Max of 15min measurement periods

63

50

59

52

47

45

76

61

We recorded audio between 0000 – 0600 hrs as this was considered the most sensitive period. Audio
recordings allowed us to review and provide context to the measured levels. We also observed an unloading
activity on 25 November 2020 between approximately 1115 – 12:00 hrs. Based on this and Table 2, we make
the following observations:
•

Average daytime noise levels were above the OP noise limit of 55 dB LA10 and the PP noise limit of 50 dB
LAeq (15min) with noise sources typical of a coastal environment.

•

From our observation on 25 November, we consider that Sugarloaf activities complied with the daytime
55 dB LA10 OP noise limit (measured 54 dB LA10)

•

With respect to the PP noise limit of 50 dB LAeq, we measured a representative noise level of 52 dB LAeq
(7:28min) at 44 Puriri Road. However, this was not due to Sugarloaf activity noise. The main noise sources
were birds, wind in trees, coastal noise, and mussel barges idling. There were small truck mounted
cranes (Hiabs), one B-train truck, a small fuel truck, and a small forklift (<3T) operating that weren’t
discernible above the other noise sources. We didn’t observe any bangs or crashes from the unloading
activity and no use of tonal alarms. As such, we consider that Sugarloaf activities would have been below
the 50 dB LAeq noise limit.

•

Average night-time Lmax noise levels were below the 65 dB LAFmax limit. Between 0400 – 0700, there were
some Lmax levels greater than 65 dB LAFmax. From review of audio recordings, these events were due to
birds. Based on our observations during the day and review of audio recordings, we consider that any
land-based activities would have complied with the night-time Lmax limit and that there would have been
very low risk of sleep disturbance due to activities at Sugarloaf.

•

Average night-time Leq noise levels were generally above the PP noise limit of 40 dB LAeq (15min) with noise
sources typical of a coastal environment. From review of audio and measurement results, we predict
that night-time noise levels from activities at Sugarloaf would likely have been approximately 40 – 45 dB
LAeq (by excluding bird song as they strongly influence the 0400 – 0600 period). This suggests possible
non-compliance.

4

0700 – 2200 hrs Monday to Saturday or 0700 – 1800 hrs Sunday

5

2200 – 0700 hrs Monday to Saturday or 1800 – 0700 hrs Sunday
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•

Average night-time L10 noise levels were generally above the OP noise limit of 45 dB LA10 from 0400
onwards. They were generally lower prior to 0400 hrs.

•

With respect to noise sources within the CMA (i.e. mussel barges in transit etc.), these were noticeable
but were not as loud as bird song. The predicted levels from barges with no bird song or traffic influence
was between 40 – 50 dB LAeq. Additionally, a noise level of 50 dB LAeq would present low risk to sleep
disturbance even with a partially open window.
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44 Puriri Road - Measured Noise Levels (15min bins) - 18 - 25 November 2020
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APPENDIX C PLANNING RULES
The TCDP currently exists as both an Operative (OP) and Proposed Plan (PP). Appendix C1 presents the
zoning and noise rules under the operative district plan while Appendix C2 refers to the proposed district
plan.
Noise sources in the Coastal Marine Area are controlled by the Waikato Regional Plan, including the barge
activities moored in the bay or adjacent to the Wharf. Appendix B3 reproduces the relevant maps and rules.

C1

Operative District Plan

Sugarloaf Wharf has no zoning in the OP. The OP planning maps are reproduced in part in Figure 2 below.
The nearest receiver is located approximately 250m away to the south-east and also has no zoning.
However, it has a Policy Area: Coastal – Residential overlay. Other zones adjacent to Sugarloaf Wharf is
Recreation Passive directly to the north-west and Coastal across the road to the south. The relevant OP noise
rules for land-based activities (i.e. on the Wharf) are reproduced in part overleaf.
Figure 2: Aerial showing site location, neighbours, Policy Area, and zonings – Operative District Plan
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Figure 3: Noise rules in the Operative TCDP
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C2

Proposed Thames Coromandel District Plan

Sugarloaf Wharf is zoned Marine Service in the PP. The PP planning maps are reproduced in part in Figure 4
below. The nearest receiver is located approximately 250m away to the south-east and is zoned Coastal
Living. Other zones adjacent to Sugarloaf Wharf is Recreation Passive directly to the north-west and Rural
across the road to the south. The relevant PP noise rules for land-based activities (i.e. on the Wharf) are
reproduced in part overleaf.
Figure 4: Aerial showing site location, neighbours, and zonings – Proposed District Plan
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Figure 5: Noise rules applying to the Marine Service Zone
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C3

Waikato Regional Coastal Plan that applies in the CMA

Table 3: Noise rules that apply in the CMA
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APPENDIX D FURTHER OBSERVATIONS
We also measured the following which provides context to the environment:
•

<65 dB LAmax

Bird song. Much more prevalent after 0500

•

50 – 55 dB LAeq

Traffic noise levels as vehicles travel along Te Kouma Road

•

<35 dB LAeq

Dingy idling at wharf

•

<47 dB LAeq

Dingy traveling past 44 Puriri Street towards barges

•

40 – 50 dB LAeq

Barge noise travelling past 44 Puriri Street towards Sugarloaf

•

45 – 65 dB LAeq

Bow thruster noises as the barges start to manoeuvre away from Sugarloaf

•

48 dB LAeq (4min)
A barge with a distinct noise character and engine type (hydraulic leg) away
from Sugarloaf Wharf but turning on the spot to begin forward travel to the mussel farms.
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Summary
We went to site to carry out a second round of attended noise monitoring at 44 Puriri Street. This follows on
from our first set of attended measurements where we measured cumulative noise levels above the Thames
Coromandel District Plan (TCDP) night-time Operative District Plan (OP) noise limit of 45 dB LA10 by 2 decibels
and the Proposed District Plan (PP) noise limit of 40 dB LAeq noise limit by 3 decibels1. In our original
attended monitoring visit, we had identified areas where noise emissions from cumulative activity at
Sugarloaf (i.e., on wharf and CMA) could be managed to reduce noise levels. These were incorporated into a
Noise Management Plan (NMP)2 which was supplied to one mussel farming operator (Jake Bartrom) prior to
our second visit. Therefore, our second visit was used to validate those management measures.
This memo focuses on a second round of measurements, undertaken post implementation of the NMP
measures. The results confirm previous findings. We noted in Mm 001 that a higher night-time noise limit
may be more appropriate given the type of activity at Sugarloaf. We discuss this further in Mm 0033.
Our general findings are:
•

Mussel farming activities at Sugarloaf is still non-compliant with the night-time Operative and Proposed
noise limits at times. However, there appears to be an improvement compared to our first set of
attended monitoring. We found that with quiet operational procedures in place, one vessel at Sugarloaf
was approximately 38 dB LAeq.

•

There are additional noise minimising measures that can be included in the NMP. These include
operating the vessel crane motors at 1000 rpm instead of 1500 rpm, and including a wharf booking
system so that no vessels need to wait for an available slot to berth.

•

Increasing the wharf from having room for one vessel to four vessel increases noise levels by 6 decibels.
As such, noise levels may between 43 (at berth only) - 49 (cumulative) dB LAeq (15min).

•

The measurement positions we used differs from that used by Neville Hegley and AECOM. We consider
that ours was more representative of the assessment location as required in the District Plan.

•

Both Neville Hegley and AECOM measured night-time intervals where the noise levels were above the
45 dB LA10 OP noise limit and the 40 dB LAeq PP noise limit.

A glossary of terminology is provided in Appendix A.

1

Full details are given in our memo Mm 001 r01 20200362 dated 25 March 2021

2

Marshall Day Report Rp 002 20200362 dated 19 February 2021.

3

Mm 003 r01 20200362 dated 252 March 2021
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The Proposed District Plan’s noise limits are more stringent than the Operative District Plan’s
The TCDC currently exists in two versions: the OP and PP. District Plan noise limits apply to land-based
activities. For activities within the CMA immediately surrounding Sugarloaf, the Waikato Regional Plan
should be used. In that Plan, there are no explicit noise limits. Instead, Rule 10.2 says that consideration of
the noise controls in the relevant District Plan needs to be undertaken. Appendix B shows the rules that
apply on terrestrial land (i.e., on Sugarloaf) and the Coastal Marine Area (CMA) (i.e., the water around
Sugarloaf).
In the OP, Sugarloaf has no zoning or overlay. Given this, Table 1 of Section 491.4.1.2 provides the relevant
noise limits applicable to Sugarloaf as measured at the notional boundary of a house. They are:
•

Daytime (0700 – 2200 hrs)

55 dB LA10

•

Night-time (2200 – 0700 hrs)

45 dB LA10

•

All times

Lower of 75 or background sound plus 30

•

Measured and assessed in accordance with New Zealand Standard NZS 6801:1991 “Measurement of
Sound” and New Zealand Standard NZS 6802:1991 “Assessment of Environmental Sound”.

We note that the OP references the older standards. They have been superseded by 2008 versions.
However, we will assess according to the OP as it is worded.
In the PP, the Wharf is zoned Marine Service. As such, Section 49.4, Rule 11 applies at the notional boundary.
Table 2 summarises the noise limits:
•

Monday to Saturday 0700 – 2200 hrs

50 dB LAeq

•

Sunday 0700 – 1800 hrs

50 dB LAeq

•

At all other times (night)

40 dB LAeq
65 dB LAFmax

•

Measured and assessed in accordance with New Zealand Standard NZS 6801:2008 “Acoustics Measurement of Sound” and New Zealand Standard NZS 6802:2008 “Acoustics - Environmental noise”.

A mussel farm operator adopted some of our management measures
In our noise management plan, we recommended several measures to reduce noise levels. We understand
that some of them were implemented on the night by one operator only as they had no control over other
operators. The measures were:
•

Only using four stroke engines for dinghies,

•

Minimising bow thruster usages unless for emergencies.

We consider that cumulative noise effects were of a ‘reasonable level’ with management
measures in place
We present the measured noise levels at 44 Puriri Street between 0400 – 0700 hrs in Table 1. Our
measurement position was closer to the dwelling than when we measured during the first visit. This was an
attempt to minimise noise from rustling trees.
Note, we’ve only analysed periods that had full 15min period data to derive this table. Appendix C presents
the time trace in 1 second intervals with some general notes. In particular, it highlights the time period when
our recommended noise management measures were being implemented.
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Table 1: Measured noise levels from attended monitoring – average of 15-minute period
Period - Metric

Min

Max

Average

Limit

15min LAeq

40

46

42

40

15min LA10

44

48

45

45

15min LA90*

32

40

37

-

15min LA95^

32

40

36

-

15min LAFmax

53

60

56

65

* As referenced in NZS 6802:2008
^ As referenced in NZS 6802: 1991

Some operators’ activities at Sugarloaf Wharf complied with the OP night-time noise limit of 45 dB LA10, but
not with others. Night-time averaging is not allowed under Clause 4.5.2 of New Zealand Standard NZS
6802:1991 “Assessment of Environmental Sound”. The loudest operator will inform compliance and the
noise effects assessment. The average ambient noise level of 45 dB LA10 was similar to levels measured
during our previous round of attended measurements (47 dB LA10).
Likewise, the existing activities were above the PP night-time noise limit of 40 dB LAeq (i.e., average of 2
decibels) but always complied with the 65 dB LAFmax noise. The one exception was the very beginning of the
night from 0400 to 0415 hrs where we measured 40 dB LAeq from one dingy transiting from Sugarloaf to the
anchored vessel.
There was wide variation in noise emissions from operators/vessels. Cumulative noise emissions from
vessels operating in accordance with best practice (e.g. low engine revs, loading minimised, no bow
thrusters) measured 42 to 43 dB LAeq (15min). The noise emissions from these vessels were reasonable. Other
vessels were noticeably louder and measured in the order of 43 – 47 dB LAeq whilst at berth and between 45 –
50 dB LAeq as they left the wharf using bow thrusters and higher engine revs. As in our first visit, the vessel
with the hydraulic leg is clearly noticeable and was the loudest source.
A noise logger was left on site following the attended survey. It collected data continuously between 26
February and 12 March 2021. Appendix C presents the results. The average night-time noise levels can be
summarised as follows:
•

Ambient levels of 45 dB LA10 and 44 LAeq (44 dB LA10 and 45 dB LAeq in previous period in memo Mm 001)

•

Background level of 37 dB LA90 (36 dB LA90 in previous period in memo Mm 001)

We recommend that the engines powering necessary hydraulics are minimised (1000rpm)
Because we were in communication with one operator, we had the opportunity to measure the change in
noise level when the hydraulic motor powering the cranes was operated at 1000rpm compared to 1500 rpm.
We found that operating the engine at 1000 rpm was around 5 decibel quieter than at 1500rpm, which is a
noticeable change. This can be seen in Appendix C. Therefore, moving forward, we recommend that all
cranes on mussel barges used in the early morning period minimise engine revs to 1000 rpm where
practicable. The NMP will be updated with this recommendation.

We recommend that a wharf booking system is used
From discussion with crewmen on-site, we understand that an issue that leads to mussel barges waiting in
the bay to berth at Sugarloaf is because the various mussel operator’s do not have a coordinated/shared
berthing schedule/timetable. This leads to extended idle time at berth and in the CMA. As such, we
recommend that a wharf booking system is developed for commercial operators.
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Expanding from 1 berth to 4 has the potential to increase intensity of noise levels by 6 decibels
If potential intensity of Wharf activity is proportional to the berths available, then the noise levels increase by
6 decibels to approximately 48 – 49 dB LAeq (15min) based on quietest vessel/operation. This would be above
both the OP or the PP noise limits.

Previous assessments demonstrate existing Sugarloaf noise levels were above 45 dB LA10 at night
In Mr Hegley’s 2010 evidence in support of the application to allow diesel refuelling of marine farming vessels
at Sugarloaf, he presented his measured noise levels. He concluded that “The existing activities at the wharf
are complying with the District Plan noise criteria,…”4
The limit he applied are the ones detailed above based on the OP. At the time, there was no PP. To help
determine his concluding statement, he carried out measurements at the locations shown in Figure 1
overleaf. Two positions were used for attended monitoring while one (Site 1) was used for unattended. Our
measurement position is shown as well.
We make the following comments with regard to his evidence:
•

Mr Hegley did not measure at the notional boundaries of any receivers. Site 1, while close to 229 Te
Kouma Road, is not in our opinion, representative of the notional boundary for this receiver. Site 1 was
located on the hillside and does not appear to have line of sight to the wharf. Neville used this in order to
establish the existing noise environment with no commercial activity noise. However, by doing so, he
acknowledges that it also excludes recreational activity noise, which is part of the existing noise
environment5.

•

Our measurements were generally carried out at the notional boundary of 44 Puriri Street. This was the
case on our first visit to attend the measurements. For the second visit, we moved closer to the dwelling
to reduce the influence of trees rustling. We selected 44 Puriri Street as it is the most exposed receiver
(i.e had direct line of sight to Sugarloaf). We consider that 229 Te Kouma Road is the closest receiver but
is not the most exposed as their notional boundary appears to be shielded to the wharf. As such, we
consider that the noise levels measured at 44 Puriri Street is the most representative of the existing noise
environment as it captures all existing noise sources at the worst-case position.

•

Mr Hegley’s measured noise levels are similar to ours. In Figure 3 of his evidence, we can see that there
are periods that are days that are above 45 dB LA10 with other days below. Generally, noise levels are
above 45 dB LA10 from 0600 onwards. As such, his measured noise levels showed that Sugarloaf was
above the OP noise limit in 2010.

•

Mr Hegley did not present LAeq noise levels. However, based on his measured L10 values, we infer that the
noise levels would have been above 40 dB LAeq the noise limit in the PP.

•

Mr Hegley measured a typical background noise level of around 30 to 32 dB LA95 across 5 days in February
at Site 1. In Appendix B of our Memo (Mm 001)6, we presented results from our long-term unattended
monitoring. We measured a typical 15min night-time noise level of 37 dB LA90. We consider that the LA95
noise level would be similar to this L90 level. The difference may be due to meteorological conditions at
the time. In addition, the difference between where we measured would also have an effect.

4

Paragraph 7.3 of Neville Hegley’s evidence “Statement of Evidence of N I Hegley - 8802 Sugar Loaf”

5

Paragraph 3.2 of Neville Hegley’s evidence “Statement of Evidence of N I Hegley - 8802 Sugar Loaf”
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Mm 001 r01 20200362 dated 25 March 2021
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APPENDIX A GLOSSARY OF TERMINOLOGY
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.

dB

Decibel. The unit of sound level. Expressed as a logarithmic ratio of sound pressure P
relative to a reference pressure of Pr=20 Pa, i.e. dB = 20 x log(P/Pr).

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.

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.
The LAeq noise level descriptor generally relates to the average ‘hum’ of an activity. It
is a reliable indicator of noise effects and is the primary metric used to validate the
noise model and determine compliance.

LAmax

The A-weighted maximum noise level. The highest noise level which occurs during
the measurement period.
Some activities, such as cage and anchor handling, can produce loud, intermittent,
impulsive noise events. These ‘bangs’ and ‘crashes’ can result in annoyance and
potentially awakenings. The LAFmax noise limit relates directly to these noise events
and apply exclusively during the night-time period.

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.

LA95 (t)

The A-weighted noise level equalled or exceeded for 95% of the measurement
period. This is commonly referred to as the background noise level.

NZS 6801:1991

New Zealand Standard NZS 6801:1991 "Measurement of Sound"

NZS 6801:2008

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

NZS 6802:1991

New Zealand Standard NZS 6802:1991 "Assessment of Environmental Sound”.

NZS 6802:2008

New Zealand Standard NZS 6802:2008 “Acoustics – Environmental Noise”
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APPENDIX B PLANNING RULES
The TCDP currently exists as both an Operative (OP) and Proposed Plan (PP). Appendix B1 presents the
zoning and noise rules under the operative district plan while Appendix B2 refers to the proposed district
plan.
Noise sources in the Coastal Marine Area are controlled by the Waikato Regional Plan, including the barge
activities moored in the bay or adjacent to the Wharf. Appendix B3 reproduces the relevant maps and rules.

B1

Operative District Plan

Sugarloaf Wharf has no zoning in the OP. The OP planning maps are reproduced in part in Figure 2 below.
The nearest receiver is located approximately 250m away to the south-east and also has no zoning.
However, it has a Policy Area: Coastal – Residential overlay. Other zones adjacent to Sugarloaf Wharf is
Recreation Passive directly to the north-west and Coastal across the road to the south. The relevant OP noise
rules for land-based activities (i.e. on the Wharf) are reproduced in part overleaf.
Because Sugarloaf has no zoning, we consider that Rule 491.4.1.1 does not apply. Given this, we consider
that Rule 491.4.1.2 can be used to determine appropriate noise levels from Sugarloaf to the receivers.
Figure 2: Aerial showing site location, neighbours, Policy Area, and zonings – Operative District Plan
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Figure 3: Noise rules in the Operative TCDP
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B2

Proposed Thames Coromandel District Plan

Sugarloaf Wharf is zoned Marine Service in the PP. The PP planning maps are reproduced in part in Figure 4
below. The nearest receiver is located approximately 250m away to the south-east and is zoned Coastal
Living. Other zones adjacent to Sugarloaf Wharf is Recreation Passive directly to the north-west and Rural
across the road to the south. The relevant PP noise rules for land-based activities (i.e. on the Wharf) are
reproduced in part overleaf.
Figure 4: Aerial showing site location, neighbours, and zonings – Proposed District Plan
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Figure 5: Noise rules applying to the Marine Service Zone
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B3

Waikato Regional Coastal Plan that applies in the CMA

Table 2: Noise rules that apply in the CMA
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APPENDIX D LONG-TERM LOGGING TIME TRACE (FEB 2021)
We carried out a long-term environmental noise measurement at 44 Puriri Street between 26 February – 12
March 2021. The measurement position we used during these measurements was closer to the dwelling
compared to our first unattended monitoring detailed in Mm 0017. We did this to reduce noise influence
from trees. The weather at the time varied from no wind to high wind, and no rain to some rain.
The average 15min measurement results during the night-time are presented in Table 4. Note that these
measurements captured noise levels from all sources (such as road traffic, recreational and commercial
vessels, coastal noises, occasional wind in trees, birds, and insects).
A chart overleaf shows the measured time trace over the full monitoring period.
Table 4: Summary of unattended measurement results
LAeq

LA10

LA90

LAFmax

Day8

Night9

Day

Night

Day

Night

Day

Night

Total Average for measurement period

52

45

51

44

43

36

62

54

Min of 15min measurement periods

34

29

35

31

28

27

40

34

Max of 15min measurement periods

65

55

70

60

60

52

86

85

Contrary to Mm 001, the noise logger we used for these measurements did not have the capability to record
audio. Further subjective assessment of the early morning noise levels is detailed in the attended survey in
Appendix C.
The average night-time noise levels can be summarised as follows:
•

Ambient levels of 44 dB LA10 and 45 LAeq (45 dB LA10 and 44 dB LAeq in previous period in memo Mm 001)

•

Background level of 36 dB LA90 (37 dB LA90 in previous period in memo Mm 001)

7

Appendix B of Mm 001 r01 20200362 dated 25 March 2021

8

0700 – 2200 hrs Monday to Saturday or 0700 – 1800 hrs Sunday

9

2200 – 0700 hrs Monday to Saturday or 1800 – 0700 hrs Sunday
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Measured Noise Levels at 44 Puriri Street between 26 Feb 2021 & 12 Mar 2021
90
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Sound Pressure Level (dBA)
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26 Feb

27 Feb

28 Feb

1 Mar

2 Mar

3 Mar

4 Mar
LAmax
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LAeq

7 Mar

8 Mar

9 Mar

10 Mar

11 Mar

12 Mar

LA90
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APPENDIX E PREDICTED NOISE CONTOURS
The following noise contours are attached overleaf:
1. Existing Sugarloaf – Wharf and berth side noise only (quiet operations)
2. Existing Sugarloaf – Wharf and berth side noise only (noisy operations)
3. Existing Sugarloaf – Cumulative noise of wharf, berth, and CMA (quiet operations)
4. Existing Sugarloaf – Cumulative noise of wharf, berth, and CMA (noisy operations)
5. Future Sugarloaf – Upgraded wharf and berth side noise only (quiet operations)
6. Future Sugarloaf – Cumulative noise of upgraded wharf, berth, and CMA (quiet operations)
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APPENDIX F UNDERWATER NOISE MATTERS OF DISCRETION AND ASSESSMENT CRITERIA
F1

Performance standard
There are no underwater noise standards in the PDP.
Section 16 (S16) of the Resource Management Act 1991 states the following in relation to the ‘Duty
to Avoid Unreasonable Noise’:
3. Every occupier of land (including any premises and any coastal marine area), and every person
carrying out an activity in, on, or under a water body or the coastal marine area, shall adopt the
best practicable option to ensure that the emission of noise from that land or water does not
exceed a reasonable level.
4. Subsection (1) does not limit the right of any local authority or consent authority to prescribe
noise emission standards in plans made, or resource consents granted, for the purposes of any
of Sections 9, 12, 13, 14, 15, 15A and 15B.
Given S16, we consider that the Auckland Unitary Plan (AUP) underwater noise rules can be used for
benchmarking purposes. While not applicable, the AUP underwater noise rules provide an
appropriate basis for assessment and are routinely adopted by other Councils to assess underwater
noise effects.
Section F2.18 of the AUP (following subsection) includes objectives and policies relating to the
management of the adverse effects of underwater noise on marine mammals. Table F2.19.1 (A3)
classifies “minor reclamation for the purpose of maintaining, repairing, or upgrading a lawful
reclamation” as discretionary/restricted discretionary activity. Therefore, an assessment of
underwater noise effects would be applicable for this project.
The AUP 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”. Operational effects arising from the
wharf operations are therefore not considered to be relevant for this assessment.

F2

Section F2.18 of the AUP
F2.23.1.3(c) identifies specific matters that Council will restrict its discretion to for assessment of
underwater blasting, impact and vibratory piling, marine seismic surveys. In addition, F2.23.2.7
identifies specific assessment criteria for assessment of underwater blasting, impact and vibratory
piling, marine seismic surveys as follows in Table 6 and Table 7.
Table 6: Specific matters of discretion the Council will restrict its discretion to when assessing a restricted
discretionary activity resource consent application relating to underwater blasting, impact and vibratory
piling, marine seismic surveys - AUP(OP) F2.23.1.3(c)

F2.23.1.3 (c) underwater blasting, impact and vibratory piling, marine seismic surveys:
(i)

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

(ii)

the practicability of being able to control the underwater noise effects

(iii)

the social and economic benefits of the proposal; and

(iv)

the extent to which non-transitory or more than minor adverse effects on threatened or
at risk indigenous species (including Maui’s Dolphin and Bryde’s Whale) are avoided.
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Table 7: Relevant Assessment Criteria Council will consider for restricted discretionary activities relating to
underwater blasting, impact and vibratory piling, marine seismic surveys (note that no other criteria apply) AUP(OP) F2.23.2(7)

F2.23.2(7)(a) whether the proposal has included an assessment of:

F3

(i)

the extent to which the underwater noise associated with the proposal adversely affects
the health and well-being of marine fauna and people;

(ii)

the practicability of being able to control the underwater noise effects;

(iii)

the social and economic benefits of the proposal; and

(iv)

the extent to which the adverse effects of underwater noise will be mitigated.

Effects assessment criteria
NOAA criteria for marine mammals
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 physiological impacts of anthropogenic (human-made) sound on marine mammals10 (referred to
as the ‘NOAA Guidelines’). This US guidance does not apply in New Zealand, but the NOAA
Guidelines are useful for context to the underwater noise assessment.
The NOAA Guidelines identify the received levels (termed onset thresholds for the subsequent
discussion) 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)11. 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). Only cumulative exposure is
relevant for this project. Additionally, we will not consider PTS as TTS is more conservative
The NOAA Guidelines provide TTS onset thresholds for non-impulsive sources (i.e. dredging) for MFC
using the ‘SELcum’ assessment descriptor. SELcum is the species-weighted cumulative sound exposure
level over a 24-hour period. The TTS criteria are summarised in Table 8 below.
Table 8: Summary of NOAA TTS thresholds12
Species

Threshold for non-impulsive sources (i.e. dredging)

Mid-frequency cetaceans

178 dB SELcum(mf)

Low-frequency cetaceans

179 dB SELcum(mf)

Mid-frequency cetaceans have a hearing range of 150Hz – 160kHz, being most sensitive above
10kHz. Low-frequency cetaceans have a hearing range of 7Hz – 35kHz with highest sensitivity
between 200Hz – 12.5kHz. There is some overlap with anthropogenic noise sources, such as ship
movements (primary range from 100 Hz to 10kHz)

10

National Oceanic and Atmospheric Administration: ‘Technical Guidance for Assessing the Effects on Anthropogenic
Sound on Marine Mammal Hearing’ (April 2019).
11

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.
12

SEL thresholds have a reference of 1 μPa2s and Lpeak thresholds have a reference of 1 μPa
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