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Glossary of acronyms
Acronym/Term

Description

AEE

Assessment of Environmental Effects

AT

Auckland Transport

AUP:OP

Auckland Unitary Plan Operative in Part

BPO

Best Practice Option

BS 5228-1:2009

British Standard 5228-1:2009 – Code of practice for noise and vibration control on
construction and open sites

COVID-19 Act

COVID-19 Recovery (Fast-track Consenting) Act 2020

CNVMP

Construction Noise and Vibration Management Plan

DIN 4150-3: 1999

The German Standard for Structural vibration – Part 3 Effects of vibration on
structures

FUZ

Future Urban Zone

KiwiRail

KiwiRail Holdings Ltd

NIMT

North Island Main Trunk

NoR

Notice of Requirement

NZS 6803:1999

New Zealand Standard for Acoustics – Construction Noise

NZUP

New Zealand Upgrade Programme

Schedule

Site Specific or Activity Specific Construction Noise and Vibration Management
Schedule to a CNVMP

SH22

State Highway 22

Te Tupu Ngātahi

Supporting Growth Alliance

Waka Kotahi

Waka Kotahi NZ Transport Agency
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Glossary of defined terms
Acronym/Term

Description

Drury Central
Station Project

Comprises:
•

NoR DC-S – Station Platforms

•

NoR DC-I – Interchange Facilities

Full Build

The full extent of the station build as enabled by the NoRs and resource consents, within
which construction may be staged.

Paerata
Station Project

Comprises:
•

NoR P-S – Station Platforms

•

NoR P-IA – Interchange Facilities and Station Accessway

The Projects

Drury Central Station Project and Paerata Station Project

The Rail
Station
Projects

Drury Central Station Project, Paerata Station Project and Drury West Station Project

Acoustic Terminology
Term

Description

‘A’ Weighted

Frequency filter applied to measured noise levels to represent how humans hear sounds

dB

The decibel (dB) is a logarithmic unit of measurement that is commonly used to express
sound pressure level

dB(A)

‘A’ Weighted overall sound pressure level

LAeq,T

A-weighted sound pressure level over a specific time period T, measured in dB

LA90

The noise level exceeded for 90% of the measurement period. Generally used to quantify
the background noise level

PPV

Peak particle velocity, measured in mm/s

Ambient
Sound

The all-encompassing sound at a point being a composite of sounds from near and far

RW

Weighted Sound Reduction Index – Laboratory test measurement procedure that provides
a single number indication of the acoustic performance of a partition or single building
element. Calculation procedures for RW are defined in AS/NZS ISO 717.1 -2004. The higher
the RW, the greater the noise isolation between enclosed spaces

Sound Power
Level

The total sound energy radiated from a source per unit of time. The sound power is a
property of the source and not affected by the surrounding environment

Sound
Pressure
Level

The sound pressure level is a property of the surrounding environment and is dependent on
the distance to the source and surrounding surfaces
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Executive Summary
This report provides an assessment of construction noise and vibration effects for the Drury Central
Station and Paerata Station Projects (the Projects). The Projects comprise two rail stations, provided
for through four Notices of Requirement (NoRs):
• Drury Central Station, comprising NoR DC-S – Station Platforms; and DC-I – Interchange
Facilities;
• Paerata Station, comprising NoR P-S – Station Platforms; and P-IA – Interchange Facilities and
Station Accessway.
Assessment undertaken
Each of the Projects has been assessed for Full Build representing a worst case scenario.
This report contains discussion on the appropriate construction noise and vibration criteria and details
the assessment methodology. Construction noise predictions were carried out using the method
recommended in NZS 6803:1999 in accordance with the Auckland Unitary Plan Operative in Part
(AUP:OP). Vibration emission radii have also been calculated.
The predicted effects are based on indicative information of construction methodology and future land
use as provided by the Project Team at the time of assessment.
The proposed designation boundary has been assumed as the construction boundary, representing a
worst-case scenario if equipment is used right at the boundary line. In reality equipment may not be
operated on the boundary.
Results in this report should be treated as the highest noise levels from the respective equipment that
would occur infrequently, if at all, as equipment and activities move around the site and are not
operational continuously. The noise levels provide an indicative prediction of the upper end of scale of
potential effects based on one possible construction methodology.
Current receivers predicted to be affected by construction may not be present in the future due to the
development of the surrounding areas. Similarly, new receivers may be present in the vicinity of the
Project areas at the time of construction. Construction noise and vibration effects will need to be
reassessed at the time of construction and managed at the receivers that are present at that time.
An assessment of construction noise and vibration for each station has been undertaken and
assumes concurrent construction works across the different NoRs. The assessment method is likely
to over predict levels at receivers and is deliberately conservative to represent the worst-case noise
levels which may occur.
Noise predictions have been made based on worst-case assumptions, at the nearest existing
receivers and likely future buildings during Full Build, without mitigation. Unmitigated noise levels are
likely to exceed the daytime and night time noise criteria at existing and potential future receivers
during some construction activities. Mitigation measures will be required.
A Construction Noise and Vibration Management Plan (CNVMP) should be prepared as it is the most
effective way to avoid, remedy or mitigate construction noise and vibration effects on receivers. The
CNVMP will provide detailed mitigation options and management and monitoring strategies. Section
3.5 of this report provides details on what should be included in the CNVMP.
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Night time works are expected to be limited. The night time criteria for noise and vibration are likely to
be exceeded at existing and potential future receivers based on worst case predictions. Should night
time criteria/standards be exceeded, a Schedule in addition to the CNVMP will be produced that sets
out predicted noise and vibration levels from the actual equipment for any affected receivers and
details the BPO management and mitigation measures that will be utilised to manage effects.
Drury Central Station (NoR DC-S and DC-I)
Predictions indicate 16 existing receivers during the Full Build may receive noise levels that exceed
the applicable daytime criteria when noisy works are conducted on the site boundaries. With noise
barriers installed around active construction areas and as works move away from the boundaries of
the site, compliance with the daytime noise criteria can be achieved at all but three receivers.
Predicted vibration levels show compliance with the cosmetic building damage criteria at all existing
buildings with the exception of 236 Great South Road and 67 Waihoehoe road (greenhouse). To
control and minimise vibration levels at these buildings, the use of smaller or low vibration equipment
should be considered as part of the CNVMP. A building condition survey of these buildings should be
carried out before (during detailed design) and after construction by the Project Team, to determine if
any damage have been caused by construction. Five buildings may exceed the amenity criterion of 2
mm/s PPV.
Future receivers adjacent to the designation boundary (i.e. during the Full Build stage) may
experience noise and vibration levels that exceed both the construction noise criteria and cosmetic
building damage vibration criteria. Effects will need to be managed in that event.
Paerata Station (NoR P-S and P-IA)
Predictions indicate two buildings may receive noise levels that exceed the applicable daytime criteria
during the Stage One build when noisy works are conducted on the site boundaries. With noise
barriers installed around active construction areas and as works move away from the boundaries of
the site, compliance with the daytime noise criteria can be achieved at all receivers. No exceedances
are predicted at existing receivers during Full Build; however potential future development may
receive noise levels that exceed applicable criteria depending on their distance from the designation
boundary.
Predicted vibration levels show compliance with the cosmetic building damage criteria at all buildings.
Two existing buildings are predicted to receive vibration levels that exceed the daytime amenity
criteria and three the night-time amenity criteria during accessway works.
High vibration generating operations such as vibratory compaction should not be undertaken at nighttime in the vicinity of residential buildings. To control and minimise vibration levels at these buildings,
the use of smaller or low vibration equipment should be considered as part of the CNVMP.
Conclusion
It is recommended a CNVMP is prepared before construction commences as its implementation will
be the most effective way to develop measures to avoid, remedy or mitigate construction noise and
vibration effects on receivers. The CNVMP will provide detailed mitigation options and management
and monitoring strategies. Section 3.5 of this report provides details on what should be included in the
CNVMP. This includes, but is not limited to, identifying receivers where noise and vibration standards
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apply, management and mitigation options, procedures for monitoring, direct consultation and sitespecific management schedules where required.
Low noise and low vibration machinery should be used where practicable. Noise barriers and
enclosures will likely also be required in some locations. High noise and vibration generating activities
should be scheduled for times when nearby buildings are not occupied or during the daytime.
Depending on the final construction methodology and receivers in the vicinity, mitigation and
management measures may also include the offer of temporary relocation. The appropriate mitigation
measures will be determined on a case-by-case basis throughout construction using the CNVMP
and/or site specific schedules as the implementation tool.
As construction for Full Build will occur several years in the future, receivers may have changed by
then, with potential new and additional receivers in the vicinity due to increased development.
Construction noise and vibration effects will need to be reassessed at the time of construction and
managed at the receivers that are present at that time.
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1

Introduction

1.1

Background

Auckland’s population is growing rapidly; driven by both natural growth (more births than deaths) and
migration from overseas and other parts of New Zealand. The Auckland Plan 2050 anticipates that
this growth will generate demand for an additional 313,000 dwellings and require land for
approximately 263,000 additional employment opportunities. In response to this demand, the AUP:OP
identifies 15,000 ha of predominantly rural land for future urbanisation. To enable the urban
development of greenfield land in an integrated manner, appropriate transport infrastructure needs to
be planned and delivered.
Te Tupu Ngātahi is a collaboration between Auckland Transport (AT) and Waka Kotahi NZ Transport
Agency (Waka Kotahi) formed to investigate, plan, and deliver route protection for the transport
projects needed to support Auckland’s growth over the next 30 years. As part of this work, Te Tupu
Ngātahi identified the need for three new rail stations at Drury Central, Drury West, and Paerata (the
Rail Station Projects) along the North Island Main Trunk (NIMT) railway line.
The Rail Station Projects form part of the New Zealand Upgrade Programme (NZUP), a Crownfunded infrastructure investment programme announced in early 2020, and updated in June 2021.
Through NZUP, KiwiRail has been allocated $495 million towards the delivery of the Rail Station
Projects by 2025. KiwiRail Holdings Limited (KiwiRail) has been identified as the delivery agency
under NZUP and is therefore the Requiring Authority and applicant for the Rail Station Projects.
Te Tupu Ngātahi has been engaged by KiwiRail to prepare the Assessments of Environmental Effects
(AEE) for the Rail Station Projects. Two separate applications are being made:
• NoRs and Resource Consents for Drury Central and Paerata Stations, to be lodged under the
Covid-19 Recovery (Fast-Track Consenting) Act 2020 (Covid-19 Act); and
• NoRs and Resource Consents for Drury West Station.
This assessment addresses the Drury Central and Paerata Stations only. Drury West Station will be
the subject of a separate application, and therefore does not form part of this assessment.

1.2

Purpose and Scope of this Report

This report provides an assessment of the actual and potential noise and vibration effects associated
with the construction of the Drury Central and Paerata Station Projects. This assessment has been
prepared to inform the AEE that accompanies the four NoRs and associated resource consents for
the Projects sought by KiwiRail.
The key matters addressed in this report are as follows:
a) Identifying and describing the existing and likely future environment;
b) Identifying and describing the actual and potential construction noise and vibration effects of
the Projects;
c) Recommending measures as appropriate to avoid, remedy or mitigate actual and potential
construction noise and vibration effects; and
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d) Presenting an overall conclusion of the level of actual and potential construction noise and
vibration of the Projects after recommended measures are implemented.

Te Tupu Ngātahi Supporting Growth

September 2021 | Version 1 | 10

Assessment of Construction Noise and Vibration Effects

Figure 1-1: Station locations along the North Island Main Trunk rail line
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1.3

Project Summaries

This report assesses the construction noise and vibration effects of the Drury Central and Paerata
Station Projects identified in Figure 1-1. The Projects comprise four NoRs as described in Table 1-1.
Refer to Volume 2, Parts E to F of the AEE for a more detailed description of the Projects.
Table 1-1: Description of Projects and NoRs
Project

NoR

Description and Location

Purpose

Drury Central
Station

NoR DC-S

To provide for the Drury Central Station
on the NIMT, south of Waihoehoe Road
and north of the existing Watercare
pump station on Lot 1 DP 160625.

The purpose of the designation is
to develop, operate, and maintain
railways, railway lines, railway
infrastructure, and railway premises
as defined in the Railways Act
2005.

This overlaps a portion of the existing
Watercare designation 9566 (Drury
Pump Station) and the KiwiRail
designation 6302 (NIMT).
NoR DC-I

To provide for the interchange facilities
and accessways for Drury Central
Station.
These facilities will be located adjacent
to the east of NoR DC-S, east of the
existing rail line, between Waihoehoe
Road and the Hingaia Tributary.

Paerata
Station

NoR P-S

To provide for the Paerata Station on
the NIMT.
This overlaps a portion of the existing
KiwiRail designation 6302 (NIMT).

NoR P-IA

To provide for the interchange facilities
and accessways for Paerata Station.
These facilities will be located adjacent
to NoR P-S, south-east of the existing
rail line.

The purpose of the designation is
to develop, operate, and maintain
railways, railway lines, railway
infrastructure, and railway premises
as defined in the Railways Act
2005.

The purpose of the designation is
to develop, operate, and maintain
railways, railway lines, railway
infrastructure, and railway premises
as defined in the Railways Act
2005.
The purpose of the designation is
to develop, operate, and maintain
railways, railway lines, railway
infrastructure, and railway premises
as defined in the Railways Act
2005.

This overlaps a portion of the existing
Waka Kotahi designations 6704 and
6705 (SH22) and the KiwiRail
designation 6302 (NIMT).
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1.4

Structure of this Report

This report is structured as follows:
a) Identification of noise assessment criteria and the relevant standards and guidelines;
b) Overview of the methodology used to undertake the assessment;
c) Overview of the receiving environment;
d) Overview of construction effects;
For each of the Projects:
e) Description of the Project as it relates to construction noise and vibration;
f)

Identification and description of the existing environment of the Project;

g) Description of the potential construction noise and vibration effects of the Project;
h) Recommended measures to avoid, remedy or mitigate potential noise and vibration
effects; and
i)

Overall conclusion of the level of potential construction noise and vibration effects of the
Project after recommended measures are implemented.

Sections 2 to 5 of this report contain generic information relevant to the assessment of construction
noise and vibration for both Projects. In order to provide a clear assessment of each Project,
descriptions and assessments have been separated to reflect each of the stations. Section 6 of this
report details the station specific assessment of Drury Central Station whilst Section 7 is specific to
Paerata Station.
This report should be read alongside the AEE, which contains further details on the history and
context of the Projecta. The AEE also contains a detailed description of works to be authorised within
each Project, and the typical construction methodologies that will be used to implement this work.
These have been reviewed by the author of this report and have been considered as part of this
assessment of construction noise and vibration effects. As such, they are not repeated here, unless a
description of an activity is necessary to understand the potential effects, then it has been included in
this report for clarity.
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2

Noise Assessment Criteria

2.1

Construction Noise

2.1.1

Auckland Unitary Plan Operative in Part

Potential construction noise effects have been assessed in accordance with the applicable AUP:OP
noise rules. Rule E25.6.1(3) of the AUP:OP states that “The noise from any construction activity must
be measured and assessed in accordance with the requirements of New Zealand Standard
NZS6803:1999 Acoustics – Construction noise”. Rules E.25.6.27(1) and E.25.6.27(2) contain
construction noise limits for activities sensitive to noise and all other activities.
The AUP:OP defines activities sensitive to noise as any dwelling, visitor accommodation, boarding
house, marae, papakāinga, integrated residential development, retirement village, supported
residential care, care centres, lecture theatres in tertiary education facilities, classrooms in education
facilities and healthcare facilities with an overnight stay facility.
The construction noise standards provided by Rules E25.6.27(1) and E25.6.27(2) of the AUP:OP
have been adopted (and replicated in Table 2-1 and Table 2-2 below) for the purpose of this
assessment.
The applicable construction noise criteria are detailed in Table 2-1 for activities sensitive to noise and
in Table 2-2 for all other activities. The criteria apply at occupied buildings only.
In accordance with Section 25.6.27(4) of the AUP:OP, since the works will take longer than 20 weeks
a 5dB reduction has been applied to the daytime noise limits. The reduction to daytime noise limits
only, for activities sensitive to noise is in accordance with NZS 6803:1999. No change has been made
to the night time noise limits. Applying a 5 dB reduction to night time noise limits would have no
material effect on the outcome of the construction noise assessment as any noisy works could not
comply with either 40 or 45 dB LAeq. The long duration limits are presented in Table 2-1 and Table 2-2
below.
Table 2-1: Construction noise criteria for activities sensitive to noise (outside of Business – City Centre
Zone and the Business – Metropolitan Centre Zone)
Time of week

Weekdays

Saturdays

Time period

Long-term duration
dB LAeq

dB LAmax

06:30 – 07:30

55

75

07:30 – 18:00

70

85

18:00 – 20:00

65

80

20:00 – 06:30

45

75

06:30 – 07:30

45

75

07:30 – 18:00

70

85

18:00 – 20:00

45

75
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Sunday and public
holidays

20:00 – 06:30

45

75

06:30 – 07:30

45

75

07:30 – 18:00

55

85

18:00 – 20:00

45

75

20:00 – 06:30

45

75

Table 2-2: Construction noise criteria for all other activities (outside of Business – City Centre Zone and
the Business – Metropolitan Centre Zone)
Time period

Long-term duration, dB LAeq

07:30 – 18:00

70

18:00 – 07:30

75

The AUP:OP contains relevant reference to construction noise requirements in its Objectives and
Policies. Objective (4) of E25.2 states:
(4) Construction activities that cannot meet noise and vibration standards are enabled while
controlling duration, frequency and timing to manage adverse effects.
Policy (10) of E25.3 states:
(10) Avoid, remedy or mitigate the adverse effects of noise and vibration from construction,
maintenance and demolition activities while having regard to:
(a) the sensitivity of the receiving environment; and
(b) the proposed duration and hours of operation of the activity; and
(c) the practicability of complying with permitted noise and vibration standards.
The Objectives and Policies recognise that construction noise and vibration levels will need to be
managed while not requiring full compliance where this is not practicable.

2.1.2

NZS 6803:1999 Noise Criteria

NZS 6803:1999 Acoustics – Construction Noise (NZS 6803:1999) provides a framework for assessing
and managing construction noise. NZS 6803:1999 includes guideline noise limits for short, typical and
long-term duration construction works. The long-term duration limits are shown in Table 2-1 (sensitive
receivers) and Table 2-2 (commercial receivers). These guideline noise limits provide for the
reasonable protection of health and amenity. The limits vary according to the time of day and
anticipated duration of construction work. The limits apply at 1 metre from the façade of any building
used for activities which may be affected by construction noise.
Compliance with the NZS 6803:1999 limits is generally considered to result in reasonable noise
levels. However, NZS 6803:1999 (and the AUP:OP) recognise that it may not always be possible to
fully comply with the noise limits at all times and at all receivers. NZS 6803:1999 provides
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recommendations for good practice noise management and communication with affected parties,
which should be adopted regardless of whether the noise limits are being met.

2.2

Construction Vibration

The main objective of controlling construction vibration is to avoid vibration-related damage to
buildings, structures, and services in the vicinity of the works. Any adverse effects of construction
vibration on human comfort would typically only be experienced for short durations, for most types of
construction work. It should be noted that the level of vibration perceived by humans, and the level of
vibration that is likely to result in annoyance for some people, are magnitudes lower than the level of
vibration capable of damaging structures. This means that vibration levels which readily comply with
the building damage criteria will likely cause annoyance and adverse reaction from building occupants
who mistakenly believe that their building is sustaining damage.
Potential exceedances of the amenity criteria will be considered when assessing the construction
vibration effect on nearby receivers. However, it is recommended that the limits relating to human
comfort detailed in Table 2-3 should be used as a trigger for communication and consultation, and
should be included as part of the CNVMP that will be prepared as part of the Projects. Therefore,
construction vibration effects have only been assessed against the limits of Table 2-4 which relate to
the avoidance of cosmetic building damage.

2.2.1

Auckland Unitary Plan Operative in Part

The AUP:OP contains rules relating to construction vibration that cover both building damage and
amenity. Rule E25.6.30 states that construction activities must be controlled to ensure any resulting
vibration does not exceed:
a) The limits set out in German Industrial Standard DIN 4150-3 (1999): Structural vibration –
Part 3 Effects of vibration on structures (DIN 4150-3: 1999) when measured in accordance
with that Standard on any structure not on the same site; and
b) The limits set out in Table 2-3 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 2-3: AUP:OP Table E25.6.30.1 Vibration limits in buildings

Receiver

Period

Occupied activity sensitive to
noise or vibration

Night-time 10pm to 7am

0.3

Daytime 7am to 10pm

2.0

At all times

2.0

Other occupied buildings

Peak Particle Velocity (PPV)
mm/s

Rule E25.6.30(1)(b) of the AUP:OP allows for limited exceedances of the values in Table 2-3 above,
by allowing daytime works to exceed these limits, provided the exceedance is for no more than three
days, does not exceed a level of 5 mm/s PPV (from DIN 4150-3:1999) and affected occupants are
notified of the relevant works at least three days in advance.
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2.2.2

DIN 4150-3:1999 - Structural Vibrations: Effects of Vibrations on
Structures

Deutsches Institut für Normung e.V. (German Institute for Standardisation) publishes standards
including DIN 4150-3:1999 that contain guideline vibration limits for buildings which, when complied
with “will not result in damage that will have an adverse effect on the structure’s serviceability” 1. These
limits are set out in Table 2-4.
Different criteria are given for “short-term” (transient) vibration sources such as blasting and impact
piling, and “long-term” sources such as vibrocompaction. Note that the definition of “short-term” and
“long-term” in DIN 4150-3:1999 differ from those in NZS 6803:1999 and do not strictly relate to the
duration of the works, but rather how a building responds to the construction vibration. Short-term
vibration does not excite a structure (which would result in a significant increase in vibration),
therefore vibration limits are higher than for long-term vibration.
Table 2-4: Vibration velocity guideline values for structures (DIN 4150-3:1999)

Type of
structure

Short term vibration

Long Term
Vibration**

PPV at foundation, frequency of:

Vibration at
horizontal
plane of
highest floor
at all
frequencies
(mm/s)

PPV at
horizontal
plane of
highest floor
(mm/s)

1 Hz to 10
Hz

10 Hz to 50
Hz

50 Hz to 100
Hz*

Buildings used for
commercial
purposes,
industrial
buildings, and
buildings of
similar design

20

20 to 40

40 to 50

40

10

Dwellings and
buildings of
similar design
and/or use

5

5 to 15

15 to 20

15

5

Structures that,
because of their
sensitivity to
vibration, do not
correspond to
those listed in
lines 1 and 2 and
are of great
intrinsic value

3

3 to 8

8 to 10

8

2.5

* At frequencies above 100 Hz, the values given in this column may be used as minimum values
** The Standard defines short-term vibration as “vibration which does not occur often enough to cause structural fatigue, and
which does not produce resonance in the structure being evaluated”. Long-term vibration is defined as all other vibration types
not covered by the short-term vibration definition.

1 DIN 4150-3:1999 Section 1
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Clause 5.1 of DIN 4150-3:1999 notes that a vibration level in excess of the DIN criterion does not
necessarily result in building damage. The definition of ‘damage’ in DIN 4150-3:1999 is: “any
permanent effect of vibration that reduces serviceability of a structure or one of its components”.
Examples of a ‘reduction of serviceability’ include:
• the impairment of stability of the building and its components
• a reduction in the bearing capacity of floors.
For dwelling type buildings (Table 2-4 – line 2) and structures sensitive to vibration (Table 2-4 – line
3), the serviceability is considered to have been reduced if:
• cracks form in plastered surfaces of walls
• existing cracks in the building are enlarged
• partitions become detached from loadbearing walls or floors.
These effects are deemed ‘minor damage’.

2.2.3

Recommended Vibration Criteria

The following Table 2-5 summarises the recommended Project construction vibration criteria for both
building damage and amenity. Amenity criteria are taken from rule E25.6.30 of the AUP:OP. Cosmetic
building damage criteria are based on DIN 4150-3:1999. However, allowance is made for the fact that
high vibration levels above 5 mm/s PPV are unlikely to be tolerable within any occupied building. For
further discussion on vibration effects, refer to Section 5.2.
Table 2-5: Recommended construction vibration criteria
Receiver

Details

Amenity Criteria

Cosmetic Building
Damage Criteria

Occupied Activities
sensitive to noise

Night-time 2000h 0630h

0.3 mm/s PPV

2 mm/s PPV

Daytime 0630h 2000h

2 mm/s PPV

5 mm/s PPV

Other occupied buildings

Daytime 0630h 2000h

2 mm/s PPV

5 mm/s PPV

All other buildings

At all other times

Tables 1 and 3 of DIN4150-3:1999
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3

Assessment Methodology

3.1

Preparation for this Report

Two site visits were carried out to gain an understanding of the Projects. The first visit on 6 October
2020 focused on the proposed Drury Central Station site whilst the second visit on 24 November 2020
covered both the Drury Central Station and Paerata Station sites. Both visits were undertaken with the
Project Team.
Site surveys to carry out attended noise measurement took place on 29 March 2021 at 103 Flanagan
Road (Drury Central) and 24 March 2021 at 7 Crown Road (Paerata).
The construction methodology for each NoR has been reviewed. Reference has been made to the
AUP:OP, NZS 6803:1999 and DIN 4150-3:1999 (these documents are discussed further below).

3.2

Indicative Construction Methodology

An indicative construction methodology has been prepared to provide an understanding of how the
Projects may be constructed and to enable the assessment of potential construction related effects.
Construction is expected to be completed in two stages, but the construction methodology for Stage
One and Full Build is expected to be similar. The construction methodology will be confirmed during
the detailed design phase and finalised once a contractor has been engaged for the work. A summary
of the key components of the indicative construction methodology is outlined below. Stage One is
expected to be complete by 2024 and Full Build is expected to be completed by 2038. To represent a
worst case scenario, only the Full Build has been assessed within this report. Refer to the AEE for
further detail.
The general sequence of construction for both stations is likely to be as follows:
Enabling Works
• Disconnection and removal of existing buildings
• Vegetation removal
• Services relocation
• Establish site offices, site laydown areas, and car parking for staff and workers.
Station Construction
• Temporary realignment of roads and accesses
• Piling and foundations
• Structures, building envelope and fitout
• Platforms, overpass spans, and other elements within rail corridor to be undertaken during block of
lines.
Civil Works
• Undertake bulk earthworks including cut and fill areas
• Install new drainage and utilities
• Construct new bridge and new pavement works for accessway (Paerata only)
• Construct new pavement works, footpaths and cycleways
• Complete landscaping, signage, canopy structures and lighting.
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An indicative list of plant and equipment that may be used is detailed in Table 3-1. This list is based
on the information provided in the indicative construction methodology.
Table 3-1 Plant and equipment summary
Construction Stages

Plant and Equipment

Typical across all works

•
•

Light vehicles
Hiab truck

Earthworks

•
•
•
•
•
•

20-30 tonne (T) Excavator
Compactor/Sheepsfoot roller
Water cart
Dozer
Dumpers
Road trucks (truck and trailer or artic)

Drainage & Utilities

•
•
•
•
•

12 - 20T Excavator
Trench shields
Road trucks
Loader
Plate compactor

Pavement Construction

•
•
•
•
•

Grader
Smooth drum roller
Road trucks
Kerbing machine
Paver

Station Construction

•
•
•
•
•
•

12 -20T Excavator
Concrete trucks
Cranes
Delivery trucks
Piling rig 40 - 60T
Elevated work platforms

Construction operating hours are generally anticipated to be between 7am and 6pm, Monday to
Saturday. During the summer earthworks season the contractor may want to work extended hours to
between 6am and 8pm, Monday to Sunday. Work outside of these hours and during the night time
period will likely be necessary for some critical activities, particularly if a block of line is required.

3.3

Construction Noise

Predictions of construction noise have been undertaken in accordance with NZS 6803:1999 based on
the equipment listed in Table 3-1. There are likely slight variations in activities and equipment used
across the Projects. Buildings within the designation footprint will be removed, as confirmed by the
Project Team, and have not been assessed. These properties have been identified in the respective
Project sections in this report.
Construction has been assessed based on the proposed designation boundary being the construction
boundary for Full Build, which represents a worst case scenario. Due to the similarities of construction
methodology for both Stage One and Full Build, any noise impacts at receivers for Stage One will be
captured by the Full Build predictions.
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Equipment is assumed to be used at the closest point to the receivers. This situation may not happen
as construction activities may not occur right on the boundaries.
Construction noise levels have been predicted at both existing buildings and potential future buildings
based on likely future development of the surrounding area. Assumptions have been made about the
height of future buildings, form and shape (e.g., individual buildings or blocks of buildings) and
location in relation to the site boundary. Potential construction noise effects have been assessed and
mitigation and management measures identified where appropriate.
Various pieces of equipment will act as noise sources on-site during construction works. Indicative
sound power levels for the noisiest items of plant likely to be used during construction are shown in
Table 3-2. The noise data has been taken from British Standard 5228-1:2009 “Code of practice for
noise and vibration control on construction and open sites” (BS 5228-1:2009) or the AECOM
database of noise measurements. As final equipment selections may differ, the equipment list and
associated noise levels should be reassessed during production of the CNVMP.
A minimum set back distance has been provided for each item of plant. This is the distance from the
receiver at which the item of plant can operate and comply with daytime noise criterion of 70 dB L Aeq
without mitigation.
Table 3-2 Construction equipment sound levels and indicative compliance distance
Equipment

Source

Sound power
level (dB LAeq)

Minimum set back distance from
receivers to comply with daytime limit
(70 dB LAeq) without mitigation, (based
on propagation over soft ground) (m)

Piling Rig 60T

BS5228 C.3.2

115

95

Plate Compactor

BS5228 C.5.29

110

50

Dozer

BS5228 C.2.12

109

45

Grader

BS5228 C.2.36

109

45

Loader

BS5228 C.2.27

108

45

Delivery Truck

BS5228 C.2.34

108

45

Roller Compactor

BS5228 C.5.19

108

45

Tipper Truck

BS5228 C.2.30

107

35

Concrete Truck

BS5228 C.4.27

107

35

Road Truck

BS5228 C.4.2

106

30

30T Excavator

AECOM Measured

103

25

Smooth Drum Roller

BS5228 C.5.20

103

25

Paver

BS5228 C.5.30

103

25

Crane

BS5228 C.4.41

99

15

20T Excavator

AECOM Measured

98

15
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3.4

Construction Vibration

Vibration emission radii have been determined based on the equipment listed in Table 3-1.
Any buildings within the proposed designation footprint will be removed, as confirmed by the Project
Team, and are not assessed. These properties have been identified in the respective Project
sections.
Construction vibration has been assessed based on the proposed designation boundary being the
construction boundary for Full Build areas representing a worst-case situation.
Equipment is assumed to be used at the closest point to the receivers. This situation may not happen
as construction activities may not occur right on the boundaries.
Potential construction vibration effects have been assessed and mitigation and management
measures identified where appropriate. Vibration generation and propagation is highly site specific.
The generation of vibration is dependent on the local site geology, the equipment being used, the
nature of the works, and even the operator.
To account for the inaccuracy in the prediction of vibration, the likely worst-case vibration has been
calculated based on the equipment and hard ground conditions to provide offset distances. The offset
distance that complies with the applicable criterion is known as the emission radii and is considered to
be the safe working distance. At this offset distance it is considered likely that compliance with the
cosmetic building damage vibration criteria will be achieved.
Generic vibration data for typical construction equipment has been sourced from BS 5228-1:2009 and
AECOM’s database of measurements.
Emission radii have been calculated and contours for the equipment generating the highest vibration
levels as identified in Table 3-3. The emission radii have been used to identify which receivers are
located within these distances and therefore where an exceedance of the applicable criteria may
occur.
It is recommended that vibration measurements are undertaken at the commencement of construction
activities to establish vibration propagation site laws for vibration generating equipment. This
approach will confirm the emission radii used in this assessment and ensure the applicable criteria
are complied with. It has been found on other major construction projects, that the measured vibration
levels for a particular activity are typically much lower than those predicted during the assessment
stage.
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Table 3-3 Vibration sources and indicative emission radii
Equipment

Daytime Occupied
buildings
(2 mm/s PPV)

DIN 4150 emission radii
Residential

Commercial

(5 mm/s PPV)

(10 mm/s PPV for
unoccupied buildings)

Roller Compactor

21 m

8m

4m

Bore Piling

4m

1m

1m

Excavator

12 m

6m

2m

Tipper Truck

2m

1m

0m

Mobile Crane

3m

1m

0.5 m

Vibratory Plate
compacter

3m

1m

1m

3.5

Management and Mitigation

This report proposes a framework for construction noise and vibration management. At the core of
this framework is the CNVMP as discussed below. CNVMPs will be developed prior to construction of
each Project starting and updated as necessary throughout the construction stages.

3.5.1

Construction Noise and Vibration Management Plan (CNVMP)

Implementing noise and vibration management and mitigation measures via a CNVMP is the most
effective way to control construction noise and vibration impacts. The objective of the CNVMP is to
provide a framework for the development and implementation of best practicable options to avoid,
remedy or mitigate the adverse effects on receivers of noise and vibration resulting from construction.
Annex E2 of NZS 6803:1999 set out the minimum level of information that must be provided in a
CNVMP. Accordingly, as a minimum, it is recommended that the CNVMP should include the following
content:
• Description of the works and anticipated equipment/processes
• Hours of operation, including times and days when construction activities would occur
• The construction noise and vibration standards for the Project
• Identification of receivers where noise and vibration standards apply
• Management and mitigation options, including alternative strategies adopting the best practicable
option (BPO) where full compliance with the relevant noise and/or vibration standards cannot be
achieved
• Methods and frequency for monitoring and reporting on construction noise and vibration
• Updating the predicted noise and vibration levels based on the final methodology and construction
activities
• Confirming which buildings are to be subject to a pre and post building condition survey
• Identifying appropriate monitoring locations for receivers of construction noise and vibration
• Procedures to respond to complaints received on construction noise and vibration, including
methods to monitor and identify noise and vibration sources
• Procedure for responding to monitored exceedances
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• Procedures for monitoring construction noise and vibration and reporting to the Auckland Council
Consent Monitoring officer
• Procedures for maintaining contact with stakeholders, notifying of proposed construction activities,
the period of construction activities, and handling noise and vibration complaints
• Contact details of the site supervisor or Project manager and the Requiring Authority’s Project
Liaison Person (phone, postal address, email address)
• Procedures for the regular training of the operators of construction equipment to minimise noise
and vibration as well as expected construction site behaviours for all workers
• Identification of areas where compliance with the noise and/or vibration standards will not be
practicable and where a Site Specific Construction Noise and/or Vibration Management Schedule
will be required
• Procedures for how remedial works will be undertaken, should they be required as a result of the
building condition surveys
• Procedures and timing of reviews of the CNVMP.

3.5.2

Schedules

In addition to a CNVMP, it may be necessary to produce Site Specific or Activity Specific Construction
Noise and Vibration Management Schedules (Schedules) where noise and/or vibration limits are
predicted to be exceeded for a more sustained period or by a large margin. A Schedule to the
CNVMP provides a specific assessment of an activity and/or location and should include details such
as:
• Activity location, start and finish dates
• The nearest neighbours to the activity
• A location plan
• Predicted noise/vibration levels and BPO mitigation for the activity and/or location
• Communication and consultation with the affected neighbours
• Location, times and type of monitoring
• Any pre-condition survey of buildings predicted to receive vibration levels exceeding the amenity
criteria, and approaching the building damage vibration limits, which document their current
condition and any existing damage.

3.5.3

Noise Mitigation Measures

The following hierarchy of noise mitigation measures should be adopted:
• Managing times of activities to avoid night works and other sensitive times
• Selecting equipment and methodologies to restrict noise
• Using screening/enclosures/barriers
• Liaising with neighbours so they can work around specific activities
• Offering neighbours temporary relocation in special circumstances.
By following this hierarchy, the BPO for mitigation will be implemented, whilst avoiding undue
disruption to the community. Temporary relocation of neighbours can cause significant inconvenience
and should only be offered where other options have been exhausted and noise or vibration levels still
require mitigation.
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Mitigation measures for each activity should be listed in the CNVMP and Schedules. These measures
could include future equipment and methodologies that are not yet available or widely utilised. A
robust review and certification process by Council for the CNVMP will ensure that the measures
represent the BPO mitigation.
Alternative methodologies, careful equipment selection and use of noise barriers or localised
screening (e.g. for concrete cutting) would be suitable management and mitigation measures and
should be implemented where they are practicable or effective.
Some activities are likely to be set back a considerable distance from the nearest receivers and
require very little or no mitigation to achieve compliance with the relevant Project noise limits.

3.5.4

Vibration Mitigation Measures

Similarly to noise, a hierarchy of vibration mitigation measures will be adopted through the CNVMP
and Schedules (where produced) as follows:
• Managing times of activities to avoid night works and other sensitive times (communicated through
community liaison)
• Operating vibration generating equipment as far from sensitive sites as possible
• Selecting equipment and methodologies to minimise vibration
• Liaising with neighbours so they can work around specific activities
• Offering neighbours temporary relocation in special circumstances
• In specific situations, a cut-off trench may be used as a vibration barrier if located close to the
source.
In general, there are less options available to mitigate vibration propagation and insulate receiver
buildings, compared to noise. Mitigation will therefore focus on selection of appropriate equipment
and methods, scheduling of activities, and effective communication with neighbours.
Appropriate vibration mitigation measures for each activity will be listed in the CNVMP and Schedules
(where produced).

3.5.5

Building Condition Survey

A detailed building precondition survey should be undertaken prior to the start of construction by a
suitably qualified engineer at all buildings where the Project building damage criteria may be
exceeded. The survey shall include, but not be limited to, the following:
• Determination of building classification: commercial, industrial, residential or a historic or sensitive
structure
• Determination of building specific vibration damage risk thresholds
• Recording (including photographs) the major features of the buildings including location, type,
construction (including foundation type), age and present condition, including existing levels of any
aesthetic damage or structural damage.
A post-construction condition survey of the same buildings shall be conducted when construction is
completed, and any damage shown to have been caused by the Project construction rectified by the
Project Team.
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3.5.6

Night Works

Night works have the potential to cause the greatest disturbance to residents and should be avoided
where possible. However, it is likely that night works will be necessary for some critical activities
particularly if a block of line is required. Before night works are programmed, it is important to
determine if there are alternative options that would avoid working at night and, if so, whether those
options are technically and practicably feasible.
Where there are no practicable alternative options to night works, it may be necessary to implement
enhanced noise and vibration management measures, but this will depend on the location of the
worksite and the proposed activities.
When work must be carried out at night, it may be necessary to:
• Increase the frequency of communications with stakeholders
• Carry out regular noise and vibration monitoring to confirm noise and vibration levels, or
• Offer temporary relocation to neighbours if unreasonable noise and/or vibration levels cannot be
avoided.
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4

Receiving Environment

4.1

Approach to Receiving Environment

For the Drury Central and Paerata Station Projects, the Stage One stations and accessways are
expected to be built in approximately 2022-2024, at a time when the area is still relatively undeveloped.
However, for the Full Build, this is anticipated to be at some time in the medium to long term future (i.e.
at a point in time between 10 to 30 years). For assessment purposes this has been assumed to occur
around 2038.
The Full Build will occur in the likely future environment with potential residential and commercial
buildings adjacent to the facilities.

4.2

Existing Environment

The assessment of construction noise and vibration is not dependent on the existing noise
environment. However, an appreciation of the existing environment is required to judge the potential
effects, regardless of compliance with the applicable criteria.

4.2.1

Noise Monitoring Procedure

Noise survey equipment, meteorological conditions, data analysis and results are described below.
The noise monitoring was undertaken in general accordance with the relevant requirements of
NZS 6801:20082 and 6802:20083.
Free-field measurement positions at 103 Flanagan Road (Drury Central) and 7 Crown Road (Paerata)
were selected to represent the ambient sound environment at either station. The specific locations
were chosen to avoid reflections from buildings or extraneous factors which could influence the sound
levels, where practicable. Measurement and verification details required by NZS 6801:2008 are held
on file.
The attended noise monitoring location can be found in Appendix B.

4.2.2

Meteorological Conditions

The attended measurements at 103 Flanagan Road were carried out on 29 March 2021. Weather
conditions were generally cloudy with light to moderate winds with higher wind speeds of greater than
5 m/s filtered out.
The attended measurements at 7 Crown Road were carried out on 24 March 2021. Weather
conditions were sunny and dry with light winds.

4.2.3

Data Analysis

The monitoring location at 103 Flanagan Road was approximately 70 m from the nearest rail track. At
7 Crown Road the monitoring location was approximately 12 m from the rail line. Passing trains were

2 New Zealand Standard 6801:2008 Acoustics – Measurement of environmental sound
3 New Zealand Standard 6802:2008 Acoustics – Environmental noise
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visible from the monitoring positions across grassy fields. Road traffic noise was audible in the
distance at both monitoring locations. Both freight and local passenger trains passed by during the
survey period.
At 7 Crown Road the freight and passenger trains were observed moving slower (approximately 40
km/h) than the posted speed of 80 km/h due to electrification works further down the line. A summary
of the LAeq(15min) measured noise levels is included in Table 4-1.
Table 4-1: Summary of measured noise levels

Measurement
Location

Measurement
time

Measurement
duration

LAeq
(dB)

LA90
(dB)

Notes

103 Flanagan
Road

29/03/2021
12:41

0:15:00

60

52

Freight train and passenger
train passed by at separate
times within this
measurement period

29/03/2021
12:57

0:15:00

59

52

Freight train pass by

29/03/2021
13:12

0:15:00

54

51

Ambient noise only

24/03/2021
12:24

0:15:00

53

37

One passenger train passby
(only four carriages). Train
speed approx 40 km/h

24/03/2021
13:23

0:15:00

62

41

Freight train and passenger
train passed by at same
time in opposite directions
with freight train on closer
line. Train speeds approx 40
km/h

24/03/2021
13:05

0:15:00

52

40

Ambient noise only

(70 m from rail)

7 Crown Road
(12 m from rail)

Without train movements, measurements at Flanagan Road are reflective of a suburban environment
with road traffic audible in the distance. Measurements at Crown Road are reflective of a rural
environment where low noise levels are experienced with distant road traffic noise and occasional
train movements. The trains observed during measurements were predominately diesel freight trains
with over 30 wagons attached. Existing local passenger trains are also diesel.
It is noted that future commuter trains will be electric and will produce lower noise levels than diesel
trains travelling at the same speeds. Additionally, commuter trains tend to be much shorter in length
and train noise will pass much quicker than experienced during measurements taken at this time.
Slower speeds will be experienced around approach and departure from the stations.
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5

Overview of Construction Effects

Construction effects due to noise and vibration applicable to both Projects are summarised in Section
5 below. Project-specific noise and vibration construction effects are described in Sections 6 and 8.

5.1

Construction Noise

Table 5-1 gives examples of the potential effects on receivers at different noise levels with internal
noise levels based on the most exposed façades providing a 20 dB reduction in accordance with NZS
6803:1999. Depending on the construction of the house, facades may provide a 25 – 30 dB reduction,
therefore assumptions and effects provided below are based on a conservative approach.
Table 5-1: Potential construction noise effects on receivers
External
Noise Level

Potential Daytime Effects
Outdoors

Corresponding
Internal Noise
Level

Potential Daytime Effects Indoors

65 dB LAeq

Conversation becomes

45 dB LAeq

Noise levels would be noticeable but

strained, particularly over

unlikely to interfere with residential or office

longer distances

daily activities

65 to 70 dB

People would not want to

45 to 50 dB LAeq

Concentration would start to be affected.

LAeq

spend any length of time

TV and telephone conversations would

outside, except when

begin to be affected

unavoidable through
workplace requirements
The upper end is the longterm duration construction
noise limit of the AUP:OP
70 to 75 dB

Businesses that involve

LAeq

substantial outdoor use (for

difficult. Personal conversations would

example garden centres

need slightly raised voices. Office work can

such as Bunnings) would

generally continue, but 55 dB is considered

experience considerable

by the experts to be a tipping point for

disruption

offices. For residential activity, TV and

The upper end is the

50 to 55 dB LAeq

Phone conversations would become

radio sound levels would need to be raised

typical duration
construction noise limit of
the AUP:OP
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External
Noise Level

Potential Daytime Effects
Outdoors

Corresponding
Internal Noise
Level

Potential Daytime Effects Indoors

75 to 80 dB

Some people may choose

55 to 60 dB LAeq

Continuing office work would be extremely

LAeq

hearing protection for long

difficult and become unproductive. In a

periods of exposure.

residential context, people would actively

Conversation would be

seek respite

very difficult, even with
raised voices
The upper end is the shortterm duration construction
noise limit of the AUP:OP
80 to 90 dB

Hearing protection would

60 to 70 dB LAeq

Untenable for both office and residential

LAeq

be required for prolonged

environments. Unlikely to be tolerated for

exposure (8 hours at 85

any extent of time

dB) to prevent hearing loss

With effective management of construction activities, which includes consultation and communication
with affected parties and scheduling noisy works (such as piling activities) during the daytime rather
than night-time period, noise levels can be controlled so that the effects on the nearest residential
receivers are reduced. Similarly, scheduling construction for night-time in business areas would
reduce effects on those businesses. Barriers will not be effective at all locations, particularly where
receivers are 2 storeys or more. Where barriers are not going to be effective, the use of enclosures or
local screening of equipment should be considered, especially for concrete cutting, and implemented,
where practicable. If noisy activities must take place during the night-time, and screening or other
mitigation measures do not provide sufficient attenuation to meet the night-time noise criteria, or are
not practicable, it may be necessary to offer temporarily relocation to affected residents. Temporary
relocation should be considered on a case-by-case basis and as a last resort.

5.2

Construction Vibration

The vibration effects associated with construction of the Projects are considered in terms of human
response and building damage. However, in our experience the main concern for building occupants
during construction is damage to the building itself. Humans can generally perceive vibrations at a
much lower level than when building damage is likely to occur.
Vibration effects will reduce with distance from the source, and the level of vibration transmission into
a building will depend on a number of factors, such as the foundation type and building construction.
Potential effects and human perception of the vibration levels found within the AUP:OP / DIN 41503:1999 criteria have been combined below and adopted for this assessment.
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Table 5-2 Potential vibration effects on human perception summary against AUP/DIN criteria
Vibration
Level
PPV

Potential effects indoors

0.14
mm/s

The threshold of perception for stationary people. Just perceptible in particularly
sensitive environments

0.3
mm/s

Can be just perceptible during normal residential activities, particularly for more
sensitive receivers. Levels above may wake most people from their sleep
This is the AUP:OP limit for construction vibration generated at night-time for sensitive
receivers

1 mm/s

Is typically tolerable with prior notification. Complaint or adverse reaction is likely in
office or residential environments, particularly if there is no prior warning. What people
actually feel would be subject to the source but could include a steady vibration from
sources such as vibratory compaction, or a small jolt such as from the movement of a
large digger either of which could rattle crockery and glassware. Sleep disturbance
would be almost certain for most people

2 mm/s

Vibration would clearly be felt. However, it can typically be tolerated in indoor
environments such as offices, houses and retail if it occurs intermittently during the day
and where there is effective prior engagement. Effects experienced would be
somewhere between levels of 1 and 5 mm/s
This is the AUP:OP daytime limit in occupied buildings for construction activities
generating vibration (which requires no notice to be given up to 2 mm/s PPV)

5 mm/s

Unlikely to be tolerable in a workplace. Highly unsettling for both workplaces and
dwellings. If exposure is prolonged, some people may want to leave the building.
Computer screens would shake and items could fall off shelves if they are not level
The DIN standard states that this is the threshold below which no cosmetic damage
will occur in residential structures
This is the AUP:OP limit for occupied buildings for construction activities generating
vibration for three days or less between the hours of 7:00 am and 6:00 pm, where prior
written advice has been provided

10 mm/s

Likely to be intolerable for anything other than a very brief exposure

The AUP:OP sets the criteria for amenity at 0.3mm/s PPV for night-time and 2 mm/s PPV during the
day. Based on the worst-case source of vibratory roller compactor, any receiver within 21 m radius of
the construction area may experience vibration of 2 mm/s PPV inside their property. Whilst at this
level building damage is highly unlikely to occur, building occupants may become concerned. This
level of vibration can generally be tolerated if the activity occurs intermittently and prior notice is given.
At 0.3 mm/s PPV the emission radii could be up to 140m from construction areas, and at this level
people could feel slight vibrations especially during the night-time, which may cause sleep
disturbance. High vibratory activities should be avoided at night-time in close proximity to residential
receivers.
Construction vibration effects generally have a short timeframe, typically a few days at a time. The
use of high vibratory equipment, such as a roller compactor, should be controlled through a CNVMP
to limit potential vibration effects, and alternative equipment with lower vibratory effect should be used
where practicable.
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6

Assessment of Effects – Drury Central Station

6.1

Project Overview

The Drury Central Station Project comprises the following NoRs:
• NoR DC-S: Train station platforms and platform buildings
• NoR DC-I: Interchange facilities
The footprint and the drawings (Appendix 1 of the AEE) (Figure 6-1) have been prepared for
assessment purposes and are indicative only. The design will be refined and confirmed at the detailed
design stage.

Figure 6-1: Drury Central train station platform and facilities

6.2

Existing and Likely Future Environment

The proposed site for Drury Central station is currently located within the existing rail corridor, Future
Urban Zone (FUZ) in the east and Business – Mixed Use Zone in the west. The Auckland Council led
Drury-Opāheke Structure Plan4 and a pending Plan Change 485 earmark this FUZ area for business
use. The area surrounding the site is predominantly residential to the north, east and south, with a
Business – Light Industry Zone to the west on the other side of the NIMT line.

4 Auckland Council Drury – Opaheke Structure Plan August 2019 https://www.aucklandcouncil.govt.nz/plans-projects-policies-reports-bylaws/our-

plans-strategies/place-based-plans/drurystructureplandocument/drury-opaheke-structure-plan.pdf
5 https://www.aucklandcouncil.govt.nz/UnitaryPlanDocuments/appendix-1-drury-centre-plan-change.pdf
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Construction of the Stage One station is likely to commence whilst the area is still relatively
undeveloped therefore construction noise and vibration effects have been assessed in the current
receiving environment for the Stage One build. The full station build will occur in the likely future
environment with potential residential and commercial buildings adjacent to the facilities.
Development of the surrounding areas will increase activity and associated noise levels. Surrounding
FUZs to the north and east will likely become residential zones with developed terrace housing and
apartments. As such two storey houses have been assumed along the boundary of the zones to
account for the likely future environment. Two storey houses are modelled to consider a conservative
approach as higher noise levels are generally experienced at first floor levels and above. Note: There
are currently no developments with building consent or plans for development in this area at the time
of assessment.
The results are indicative of a possible future scenario, but effects cannot be definitively determined at
this stage due to the significant changes to, and associated uncertainty of, the development of the
surrounding area. Refer to the AEE for a detailed description of the existing and likely future
environment for the Project.

6.3

Project Features

Indicative key features of the Full Build of the Drury Central Station Project include:
• Four platforms to service nine car trains
• Station buildings
• Bridge access to the platforms and station buildings
• Bus interchange and layovers
• Park and ride facilities / kiss-and-ride for approximately 500 cars
• Bicycle storage for approximately 500 bicycles
• Internal road / path access from Waihoehoe Road.

6.4

Project Implementation

Drury Central Station will be implemented in at least two stages to align with current and future land
use scenarios, changes in usage demands over time and the availability of transport funding. The first
stage of construction is funded under NZUP, and is intended to be completed by 2024. The Project
seeks to provide for the long-term development of the station and its precinct. The exact timing of
future stages for these stations is uncertain beyond Stage One as this will be driven largely by the
rate of growth and urbanisation of the surrounding area. However, it is expected that station
components will evolve over time to meet changing demand levels. For example:
• The size and number of platforms will increase over time as the usage of the station increases,
and third/fourth tracks are added to the rail corridor (as part of a separate track expansion project);
and
• Park-and-ride facilities are assumed to be the main means of access in the short term, but may be
consolidated over time as other access modes increase.
In light of the above, an effects envelope-based approach to designating the land and consenting the
activities is proposed, allowing for the construction and operation of the fully developed facilities.
Table 6-1 below shows the lower and upper bound scenarios for station components provided for
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within that envelope. It is expected that Outline Plans will be required at different stages to provide the
final details of the staged build-out.
Table 6-1: Likely staging of project attributes
Spatial Attribute

Stage One

Full Build

Rail tracks (four tracking not
provided for in this referral)

Two

Four

Platform length

150m (to accommodate a 6-car
train)

225m (to accommodate a 9-car
train)

Platforms

Two

Four

Bus Interchange

One double bus stop within footprint

Nine bus stops within footprint

Park and ride spaces

< 500

Bicycle storage

Approx. 200

Drury Central Station

6.5

Approx. 500

Buildings within Project Boundary

Based on the designation boundary maps 6, the buildings located at the following properties in Table
6-2 are required for the Drury Central Station Project, and accordingly have not been considered in
the assessment.
Table 6-2 Property addresses within designation boundary – Drury Central
Designation

Building address within designation boundary

NoR DC-S

236 Great South Road*
250 Great South Road
1/260 Great South Road

NoR DC-I

8 Flanagan Road
20 Flanagan Road
22 Flanagan Road
24 Flanagan Road
28 Flanagan Road
32 Flanagan Road
36 Flanagan Road
44 Flanagan Road
31 Waihoehoe road
35 Waihoehoe Road
39 Waihoehoe Road
41 Waihoehoe Road
45 Waihoehoe Road

6 Supporting Growth Drawing SGA-DRG-STH-003-CI-2201 Rev E.
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* 236 Great South Road will not be required to be removed until Full Build of the station. Accordingly,
this building has been considered during Stage One construction (only) as it will still be in place
until the Full Build occurs.

6.6

Description of Construction Works

Drury Central Station is proposed to be developed in stages. The indicative construction methodology
for Stage One includes a two-platform station with the full extent of adjacent civil works for the park
and ride and bus interchange facility. The construction of Stage One is expected take approximately
12 to 18 months in total. The Full Build includes widening and extension of the platforms and is
expected to take a further 12 to 18 months, some 10 or more years after the completion of Stage
One.
It is anticipated that the works for station construction and the civil works will be carried out
concurrently. The sequence of works is listed in Section 3.2. Refer to the AEE for a detailed
description of works to be completed within the Project.

6.7

Assessment of Construction Noise and Vibration

6.7.1

Construction Noise

Construction noise predictions have been modelled based on the two designation boundaries for Full
Build. These boundaries have been considered in combination. Predictions have been based on the
noisiest equipment likely to be used, operating in the closest position to the receivers along the
designation boundary. Operation of construction equipment will be intermittent in nature. Other
equipment with lower sound power levels will also be used during construction but will have no impact
on the overall predicted noise levels. Overall, average noise levels will be lower than predicted in
Section 6.5.1.1 for most of the construction period.
Cumulative noise levels have been considered assuming that both the station platform and
interchange construction works occur simultaneously. However, the assessment indicated that noise
from one work site is always dominant and there are no cumulative noise effects.
The boundaries that predictions have been modelled on are shown in the Figures below. The Full
Build assumes the designation boundary as the construction boundary, representing a worst case,
with potential future receivers modelled as shown in
Figure 6-2 (existing receivers shown in yellow and future potential receivers shown in blue).
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Figure 6-2: Drury Central - Construction boundary for Full build

Surrounding FUZs to the north and east will likely be residential zones with developed terrace housing
and apartments. As such two storey houses have been assumed along the boundary of the
zones within the model to account for the likely future environment. Note there is currently no building
consent or plans for development in this area at the time of assessment.

6.7.1.1

Potential Noise Levels

The distance of receivers from the designation boundary varies around the site with the closest
receivers located approximately 9 m from the station construction works and 8 m from the interchange
construction works. The closest potential future receiver has been modelled at approximately 6 m
from the designation boundary.
Noise level predictions indicate there are 16 existing properties (4 residential and 12 commercial)
where the applicable daytime noise criteria could be exceeded without mitigation. The daytime noise
criteria would be exceeded at any future developments built adjacent to the designation boundary
without mitigation in place.
The commercial receiver at 236 Great South Road is located less than 1.5 m from the station platform
construction works boundary during Stage One. Although this assessment is focused on the Full Build
scenario it is considered appropriate to assess this particular receiver under the Stage One scenario
as it will be present during the Stage One works but is likely to be removed to facilitate the Full build.
This receiver could experience unmitigated noise levels of up to 94 dB LAeq at 1 m from the façade
during piling. 236 Great South Road has a solid façade facing the works. The exact construction of
this façade is unknown but as it is solid a sound reduction of 40 dB Rw could be expected, resulting in
internal noise levels that are considered acceptable for a commercial environment for short durations
of time.
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The closest commercial receivers on 280 Great South Road and 67 Waihoehoe Road could
experience unmitigated noise levels of up to 89 dB during piling and 86 dB LAeq during plate
compaction. The commercial building at 67 Waihoehoe Road is a glass greenhouse structure. The
exact construction of this façade is unknown but as a glazed façade of unknown quality a sound
reduction of 20-25 dB Rw could be expected, resulting in internal noise levels that may be acceptable
for very short durations.
The closest residential receiver at 67 Waihoehoe Road is located approximately 11 m from the
construction boundary and could experience unmitigated noise levels of up to 83 dB LAeq during the
operation of the plate compactor at boundary locations. For all other activities unmitigated noise levels
of up to 80 dB LAeq are predicted at the closest commercial and residential receivers when works are
being carried out on the designation boundary. At 6 m from the designation boundary, future receivers
are predicted to experience unmitigated noise levels of up to 87 dB LAeq during the operation of the
plate compactor.
These results should be treated as the highest noise levels from the respective equipment that would
occur infrequently, if at all, as equipment and activities move around the site and are not operational
continuously. The noise levels provide an indicative prediction of the scale of potential effects based
on one possible construction methodology.
The results are indicative of a possible future scenario, but effects cannot be definitively determined at
this stage due to the significant change to, and associated uncertainty of, the development of the
surrounding area.

6.7.1.2

Recommended Mitigation Measures

Noise barriers are recommended around active construction areas where the noise limits are
predicted to be exceeded, and where they provide effective mitigation. An effective noise barrier is
constructed as follows:
• Positioned to physically obstruct line of sight between the construction work and receiver, where
this is practicable
• Positioned as close as practicable to the noisy construction activity
• Abutted or overlapped to provide a continuous screen with no gaps at the base or between panels
• Be a minimum of 1.8 m high.
With effective mitigation and management measures in place, worst case noise levels are predicted to
reduce to 75 – 80 dB LAeq at potential future receivers at ground floor level with the majority of
construction activities complying with the daytime construction noise criteria.
Worst case noise levels with mitigation will still exceed the night-time noise criteria. If night-time work
occurs, then the CNVMP provisions would be used (e.g., the use of Schedules) to manage and
mitigate all activities’ noise emissions to achieve reasonable outcomes.
Barriers will have little to no effect for receivers at first floor level and above. A CNVMP as detailed in
Section 3.5.1 should be prepared as this is the most effective way to manage and mitigate
construction noise and vibration effects.
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6.7.1.3

Noise Effects with Mitigation Measures

The construction noise criteria are predicted to be exceeded at three commercial receivers if noisy
activities occur at the construction boundary, with predicted mitigated noise levels of 70 – 75 dB LAeq.
Mitigated noise levels at 236 Great South Road are predicted to be around 80-85 dB LAeq at ground
floor level which exceeds the day time criteria. Barriers will have little effect at first floor level and
above. The solid façade is expected to achieve a sound reduction of 40 dB Rw, resulting in internal
noise levels of around 50 - 55dB LAeq which are considered acceptable for a commercial environment
for short durations.
The construction noise criteria are predicted to be exceeded at a number of receivers if noisy
activities occur on the designation boundary during the Full Build. The closest existing receivers are
approximately 9 m from the proposed designation boundary for station construction works (280 Great
South Road) and 11 m from the proposed interchange works (67 Waihoehoe Road) with predicted
mitigated noise levels of 75 - 80 dB LAeq at ground level.
The closest residential receiver at 67 Waihoehoe Road may experience mitigated noise levels of 70 –
75 dB LAeq. Although the worst-case situations are not expected to be frequent, due to the setback
distances to the majority of the proposed works, these noise levels could result in phone
conversations becoming difficult, personal conversations needing slightly raised voices, and
annoyance. Section 5.1 gives examples of the potential effects on receivers at different noise levels.
As works move away from the site boundaries, all construction activities are predicted to comply with
the daytime noise criteria.
It is not clear at this stage which activities could occur during the night-time period. The use of noisy
equipment should be avoided in close proximity to residential receivers during the night-time period to
prevent sleep disturbance. If night-time works are required, consultation with residential receivers will
be essential. Additional mitigation measures, such as offering temporary relocation, may need to be
considered for the most affected residential receivers.

6.7.2
6.7.2.1

Construction Vibration
Potential Vibration Levels

Vibration contours based on the emission radii values of a vibratory roller compactor are shown in
Appendix A.
For NoR DC-S, one commercial building at 236 Great South Road is predicted to receive vibration
levels that exceed the cosmetic building damage criterion for commercial buildings of 10mm/s PPV
during Stage One. With the removal of 236 Great South Road, predictions during Full Build indicate
compliance with the cosmetic building damage criteria at existing receivers. One additional
commercial building at 280 Great South Road is predicted to receive vibration levels that exceed
amenity criterion of occupied buildings of 2 mm/s PPV.
For NoR DC-I, one building at 67 Waihoehoe Road is predicted to receive vibration levels that exceed
the cosmetic building damage criteria during Full Build works. The commercial greenhouse at 67
Waihoehoe Road is likely to be more sensitive to vibrations than other commercial buildings due to
the nature of its structure constructed out of glass with small panel fixings for both walls and roof. A
cosmetic building damage criterion of 2.5 mm/s PPV was therefore considered appropriate for this
building.
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Three additional buildings may receive vibration levels above the amenity criterion of 2 mm/s PPV. 11
residential buildings may receive vibration levels above the night-time amenity criterion of 0.3 mm/s
PPV if the compactor is used during the night-time period.
It is not expected that high level vibratory works, such as the use of roller compactors, will be carried
out during the night-time period. High vibration works such as the use of a roller compactor within 21
m of potential future residential buildings may result in the cosmetic building damage criteria being
exceeded. In that instance, alternative construction methods should be considered.
It should be noted that the vibration generating equipment will not be operating all of the time and may
not operate right at the boundaries of the area of works.

6.7.2.2

Recommended Mitigation Measures

High vibration generating operations such as vibratory compaction should not be undertaken at nighttime in the vicinity of residential buildings, or within the vibration radius determined to result in
potential of exceeding the building damage criteria. Piling methods should give preference to drilled
piling rather than impact or vibratory piling, where practicable.
A CNVMP should be prepared as it is the most effective way to avoid, remedy or mitigate construction
noise and vibration effects on receivers. The CNVMP will provide detailed mitigation options and
management and monitoring strategies. Section 3.5.1 of this report provides details on what should
be included in the CNVMP.

6.7.2.3

Vibration Effects

Initial predictions indicate that the cosmetic building damage criteria would not be exceeded at any
existing buildings with the exception of 236 Great South Road during Stage One of station
construction and the greenhouse at 67 Waihoehoe Road during interchange construction. These
criteria may be exceeded at future buildings depending on their proximity to the works, if no
alternative construction methodology is chosen at the time.
At the south-west end of 236 Great South Road and western façade of 67 Waihoehoe Road, there is
the potential for cosmetic damage to buildings (such as cracking) and annoyance from perception of
vibration. An alternative construction methodology should be chosen in these locations to reduce the
vibration impacts. Irrespective, a building condition survey should be carried out before (during
detailed design) and after construction works where predictions or measurements indicate the
relevant building damage criteria may be exceeded, to determine if any damage shown to have been
caused by construction that needs to be rectified by the Project Team.
Where the amenity criteria are predicted to be exceeded, communication with the affected building
occupiers should occur and the works and effects explained.
Section 5.2 details construction vibration effects on human perception.

6.7.3

Conclusion

An assessment of potential construction noise and vibration effects has been undertaken for the Drury
Central Station Project. The predicted effects are based on indicative information as provided by the
Project team and any conclusions in this assessment should be confirmed during the detailed design
stage, taking account of the receivers as they exist at the time of construction.
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The assessment indicates four receivers during the Stage One build and 12 existing receivers during
the Full Build may receive noise levels that exceed the applicable daytime criteria when noisy works
are conducted on the site boundaries. With noise barriers installed around active construction areas
and as works move away from the boundaries of the site, compliance with the daytime noise criteria
can be achieved at all receivers.
Predicted vibration levels show compliance with the cosmetic building damage criteria at all existing
buildings with the exception of 236 Great South Road during Stage One and the greenhouse at 67
Waihoehoe Road. A building condition survey should be carried out at this property before (during
detailed design) and after construction works, to determine if any damage shown to have been
caused by construction that will be rectified by the Project Team.
Three residential buildings may receive vibration levels above the amenity criterion of 2 mm/s PPV
during interchange construction works and two commercial buildings exceeding the amenity criterion
during station construction.
Future receivers built adjacent to the designation boundary may experience noise and vibration levels
that would exceed both the construction noise criteria and cosmetic building damage vibration criteria
based on the assumed construction methodology.
Night-time works are expected to be limited but based on worst case equipment predictions, the night
time criteria for noise and vibration are likely to be exceeded at existing and future receivers. Should
night time criteria/standards be exceeded, a Schedule will be produced that sets out predicted noise
and vibration levels from the actual equipment for any affected receivers and details the BPO if
required.
A CNVMP should be prepared as it is the most effective way to avoid, remedy or mitigate construction
noise and vibration effects on receivers. The CNVMP will provide detailed mitigation options and
management and monitoring strategies. Section 3.5.1 of this report provides details on what should
be included in the CNVMP.
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7

Assessment of Effects – Paerata Station

7.1

Project Overview

The Paerata Station Project has been divided into the following NoRs:
•

Train station platforms and platform buildings (within NoR P-S)

•

Interchange facilities and station accessway (within NoR P-IA)

Figure 7-1: Paerata Station platform and facilities including accessway

The footprint and the drawings (Appendix 1 of the AEE) have been prepared for assessment
purposes and are indicative. The design will be confirmed at the detailed design stage.
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7.2

Existing and Likely Future Environment

The proposed site for the Paerata Station is currently located within the existing rail corridor, a rural
environment zoned FUZ in the east, and Residential – Mixed Housing Urban Zone in the west. Land
further to the east on the eastern side of Sim Road is zoned Rural – Mixed Rural Zone. Dominant
noise sources include road traffic from Paerata Road and Sim Road, and intermittent train movements
along the rail corridor.
The Full Build will occur in the likely future environment with potential residential and commercial
buildings adjacent to the facilities. It is expected the likely future environment around Paerata Station
will become an urban environment to the west and a Residential – Terrace Housing and Apartment
Buildings Zone to the east, per the indicative land use from the Auckland Council Pukekohe-Paerata
Structure Plan.7 Paerata Rise development further north of the site is currently underway and will
expand closer to the station over time. This development will most likely be impacted during the Full
Build.
As such two storey houses have been assumed along the boundary of the zones to account for the
likely future environment. Refer back to the AEE for a detailed description of the existing and likely
future environment for the Project.

7.3

Project Features

Indicative key features of the Full Build of the Paerata Station Project include:
• Four platforms to service nine car trains
• Station buildings
• Bridge access to the platforms and station buildings
• Bus interchange and layovers
• Park and ride facilities / kiss-and-ride for approximately 500 cars
• Bicycle storage for approximately 500 bicycles
• Internal road / path access and a new station accessway between SH22 and the station
interchange, including a bridge over the NIMT.

7.4

Project Implementation

Paerata Station will be implemented in stages to align with current and future land use scenarios,
changes in usage demands over time and the availability of transport funding. The first stage of
construction is funded under NZUP, and is intended to be completed by 2024. The Project seeks to
provide for the long-term development of the station and its precinct. The exact timing of future
stages for these stations is uncertain beyond Stage One as this will be driven largely by the rate of
growth and urbanisation of the surrounding area. However, it is expected that station components will
evolve over time to meet changing demand levels. For example:

7 Auckland Council – Pukekohe-Paerata Structure Plan August 2019 https://www.aucklandcouncil.govt.nz/plans-projects-policies-reports-

bylaws/our-plans-strategies/place-based-plans/structure-plans/Documents/pukekohe-Paerata-structure-plan-2019.pdf

Te Tupu Ngātahi Supporting Growth

September 2021 | Version 1 | 42

Assessment of Construction Noise and Vibration Effects

• The size and number of platforms will increase over time as the usage of the station increases,
and third/fourth tracks are added to the rail corridor (as part of a separate track expansion project);
and
• Park-and-ride facilities are assumed to be the main means of access in the short term, but may be
consolidated over time as other access modes increase.
In light of the above, an effects envelope-based approach to designating the land and consenting the
activities is proposed, allowing for the construction and operation of the fully developed facilities.
Table 7-1 below shows the lower and upper bound scenarios for station components provided for
within that envelope. It is expected Outline Plans will be required at different stages to provide the
final details of the staged build-out.
Table 7-1: Likely staging of project attributes
Paerata Station
Spatial Attribute

Stage One

Full Build

Rail tracks (four tracking not
provided for in this referral)

Two

Four

Platform length

150m (to accommodate a 6-car
train)

225m (to accommodate a 9-car
train)

Platforms

Two

Three

Bus Interchange

One double bus stop within footprint

Nine bus stops within footprint

Park and ride spaces

< 500

Bicycle storage

Approx. 200

7.5

Approx. 500

Buildings within Project Boundary

Based on the designation boundary maps 8, the buildings located at the following address in Table 7-2
will be removed to make room for the Project and have not been considered in the assessment.
Table 7-2: Property address within designation boundary – Paerata
Designation

Address of buildings within designation boundary

NoR P-IA

933 Paerata Road

7.6

Description of Construction Works

It is understood the Paerata Station will be developed in multiple stages over several decades. The
construction methodology provided is for the initial stage (Stage One) which includes an interim two
platform station with the interim extent of adjacent civil works for bus interchange, park and ride
facilities and the full extent of the accessway work. The construction of the initial phase of the Project
is expected take approximately 12 to 18 months in total. It is anticipated that the works for the

8 Supporting Growth Drawings – SGA-DRG-STH-003-CI-2213 Rev E
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accessway, station construction and the civil works will be carried out concurrently. The sequence of
works is listed in Section 3.2.
Full Build will include the expansion of the station platform and the full extent of the adjacent civil
works for the interchange facilities, expected to take a further 12 to 18 months.
Refer to the AEE for a detailed description of works authorised within the Project.

7.7

Assessment of Construction Noise and Vibration Effects

7.7.1

Construction Noise

Construction noise predictions have been modelled based on the two designations and considered in
combination. Predictions have been based on the noisiest equipment likely to be used, operating in
the closest position to the receiver along the designation boundary. Operation of construction
equipment will be intermittent in nature.
Other equipment with lower sound power levels will also be used during construction and overall
average noise levels will be lower for most of the construction period.
Cumulative noise levels have been considered assuming that the station, accessway and interchange
construction works occur simultaneously. However, it was found that noise from one work site is
always dominant and there are no cumulative noise effects.
The boundaries that predictions have been modelled on are shown in the Figures below. The Full
Build assumes the designation boundary as the construction boundary, representing a worst case,
with potential future receivers modelled as shown in Figure 7-2 (existing receivers represented in
yellow and future potential receivers in blue).
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Figure 7-2: Paerata – Indicative Construction boundaries for Full Build

7.7.1.1

Potential Noise Levels

The distance of existing receivers from the Full Build construction boundaries varies around the site
with the closest receivers located approximately 11 m from the accessway construction works, 260 m
from the station construction works and 170 m from the interchange construction works. The closest
future receivers have been modelled at 16 m from the designation boundary.
Noise level predictions indicate there are two residential buildings where the applicable daytime noise
criteria could be exceeded without mitigation. The applicable night-time criteria would be exceeded at
all adjacent receivers without mitigation, but this scenario is not realistic for night time works where
activities are expected to be limited and rare. High noise generating works are not expected to occur
during the night time.
The receivers at 912 Paerata Road and 913 Paerata Road could experience unmitigated noise levels
of up to 80 dB LAeq during compaction works for the accessway. Such works would take only a few
days.
The closest future buildings modelled are likely to receive noise levels that exceed the daytime criteria
without mitigation, with worst-case noise levels predicted to be 81 dB LAeq during piling.
These results should be treated as the highest noise levels from the respective equipment that would
occur infrequently, if at all, as equipment and activities move around the site and are not operational
continuously. The noise levels provide an indicative prediction of the scale of potential effects based
on one possible construction methodology.
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The results are also indicative of a possible future scenario, but effects cannot be definitively
determined at this stage due to the significant change to, and associated uncertainty of, the
development of the surrounding area.

7.7.1.2

Recommended Mitigation Measures

Noise barriers are recommended around active construction areas where the noise limits are
predicted to be exceeded, and where they provide effective mitigation. An effective noise barrier is
constructed as follows:
• Positioned to physically obstruct line of sight between the construction work and receiver, where
this is practicable
• Positioned as close as practicable to the noisy construction activity
• Abutted or overlapped to provide a continuous screen with no gaps at the base or between panels
• Be a minimum of 1.8 m high.
With effective mitigation and management measures in place, worst case noise levels are predicted to
reduce to 70-75 dB LAeq with all construction activities generally complying with the daytime
construction noise criteria.
Worst-case noise levels with mitigation will still exceed the night-time noise criteria. If night-time work
occurs, then the CNVMP provisions would be used (e.g., the use of Schedules) to manage and
mitigate all activities’ noise emissions to achieve reasonable outcomes.
A CNVMP as detailed in Section 3.5.1 should be prepared as this is the most effective way to manage
and mitigate construction noise and vibration effects.

7.7.1.3

Noise Effects with Mitigation Measures

The construction noise criteria are predicted to be exceeded at two residential receivers if noisy
activities occur on the designation boundary. The closest receivers are approximately 11 m from the
proposed designation boundary for the accessway construction works with predicted mitigated noise
up to 70 dB LAeq.
At these noise levels, while compliant with the AUP noise limits, phone conversations may become to
be affected. Section 5.1 gives examples of the potential effects on receivers at different noise levels.
As works move away from the site boundaries, all construction activities are predicted to comply with
the daytime noise criteria.
It is not clear at this stage which activities could occur during the night-time period. The use of noisy
equipment should be avoided near residential receivers during the night-time period to prevent sleep
disturbance. If noisy night-time works are required, consultation with residential receivers will be
essential. Additional mitigation measures, such as offering temporary relocation, may need to be
considered in certain circumstances.
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7.7.2
7.7.2.1

Construction Vibration
Potential Vibration Levels

Vibration contours based on the emission radii values of a vibratory roller compactor are shown in
Appendix A. For NoR P-S, no exceedances of the amenity and cosmetic building damage criteria are
predicted at existing receivers.
For NoR P-IA, no exceedances of the cosmetic building damage criteria are predicted at existing
receivers. The buildings at 912 and 913 Paerata Road may receive vibration levels above the amenity
criterion of 2 mm/s PPV during the daytime. It should be noted that the vibration generating
equipment will not be operating all of the time and may not operate right at the boundaries of the area
of works.
It is not expected that high level vibratory works, such as the use of roller compactors, will be carried
out during the night-time period.

7.7.2.2

Recommended Mitigation Measures

High vibration generating operations such as vibratory compaction should not be undertaken at nighttime in the vicinity of residential buildings. Piling methods should give preference to drilled piling
rather than impact or vibratory piling, where practicable.
A CNVMP should be prepared as it is the most effective way to avoid, remedy or mitigate construction
noise and vibration effects on receivers. The CNVMP will provide detailed mitigation options and
management and monitoring strategies. Section 3.5.1 of this report provides details on what should
be included in the CNVMP.

7.7.2.3

Vibration Effects

Initial predictions indicate that the cosmetic building damage criteria will not be exceeded at any
buildings during Full Build. Where the amenity criteria are predicted to be exceeded, communication
with the affected building occupiers should occur and the works and effects explained.
Section 5.2 details construction vibration effects on human perception.

7.7.3

Conclusion

An assessment of potential construction noise and vibration effects has been undertaken for the
Paerata Station Project. The predicted effects are based on indicative information as provided by the
Project team and any conclusions in this assessment should be confirmed during the detailed design
stage, taking account of the receivers as they exist at the time of construction.
The assessment indicates two existing buildings may receive noise levels that exceed the daytime
criteria when noisy works are conducted on the site boundaries. With noise barriers installed around
active construction areas and as works move away from the boundaries of the site, compliance with
the daytime noise criteria can generally be achieved at all receivers. Potential future development
may receive noise levels that exceed applicable criteria depending on their distance from the
designation boundary.
Night-time works are expected to be limited but based on worst case equipment predictions, the night
time criteria for noise and vibration are likely to be exceeded at existing and future receivers. Should
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night time criteria/standards be exceeded, a Schedule will be produced that sets out predicted noise
and vibration levels from the actual equipment for any affected receivers and details the BPO if
required.
Predicted vibration levels show compliance with the cosmetic building damage criteria at all buildings.
Two buildings are predicted to receive vibration levels that exceed the daytime amenity criteria and
three the night-time amenity criteria during accessway works.
Any conclusions and predicted noise and vibration levels should be re-assessed and confirmed
nearer the time of construction. A CNVMP should be prepared as it is the most effective way to
avoid, remedy or mitigate construction noise and vibration effects on receivers. The CNVMP will
provide detailed mitigation options and management and monitoring strategies. Section 3.5.1 of this
report provides details on what should be included in the CNVMP.
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8

Conclusion

An assessment of the construction noise and vibration effects has been undertaken for the Projects
based on a worst case scenario. The predicted noise levels and effects are based on indicative
information as provided by the Project Team and any assessment conclusions should be confirmed
during the detailed design stage, taking account of the final equipment selection, the environment and
receivers as they exist at the time of construction.
The assessment across all NoRs indicates intermittent exceedances of the noise and vibration criteria
for both commercial and residential receivers. The most impacted receivers are generally located
within 10m of the proposed designation boundary and are likely to experience elevated noise and
vibration levels. As such, predictions for construction noise and vibration around the Projects indicate
mitigation measures are required. Specific mitigation measures are to be detailed within a CNVMP to
manage and mitigate noise and vibration levels to meet the relevant criteria, where practicable.
It is recommended a CNVMP should be prepared prior to construction commencing as it is the most
effective way to avoid, remedy or mitigate construction noise and vibration effects on receivers. The
CNVMP will provide detailed mitigation options, management and monitoring strategies for controlling
noise levels to meet the applicable criteria or reduce to a reasonable level. Section 3.5 of this report
provides details on what is expected within the CNVMP.
Effects of construction noise and vibration levels have also been discussed. Elevated noise levels
should be avoided and mitigated where possible to reduce the likelihood of adverse effects such as
loss of concentration, annoyance and sleep disturbance (for night works). Whilst vibration levels at
2mm/s PPV can generally be tolerated if activity occurs intermittently and with prior notice,
communication and consultation will be the key management measure to avoid annoyance and
concern. Where vibration levels are predicted to exceed the cosmetic building damage criteria, and
where construction methodology cannot be changed to reduce vibration levels, building conditions
surveys are recommended.
Overall, with the implementation of appropriate mitigation and management, the construction of the
Projects can be managed to generate reasonable levels of noise and vibration.
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Appendix A: Construction Vibration Contours
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Appendix B: Attended Noise Monitoring Locations
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NOISE LOGGER REPORT – 7 CROWN ROAD
Summary
Location
7 Crown Road, Paerata 2676
Façade / Free field
Free field
Date / time
24/03/2021, 12:44pm
Engineer(s)
Sharon Yung, Larissa Wilson
Location (GCS_WGS_1984)
X 1768390
Y 5885828
Equipment
Manufacturer
B&K
Type
2250
Serial number
3009342
Date of last calibration
25/07/19
Calibration drift pre/post
0.1
Noise Environment
General description of measured noise Road traffic noise audible, planes and helicopters occasionally
audible. Train passbys on Southern line clearly audible.
Any special audible characteristics
(tonality, impulsivity etc.)
Logger Location

Birdsong, insect noise, and farm noise present.

Logger Deployment Photo

Table 1 Measurement Results

Measurement
Time

24/03/2021
12:19

Distance
from
Railway
12 metres

Train Type

Recording
Length

LAeq
(dB)

LA90
(dB)

Passenger

15 minutes

53

37

24/03/2021
13:05

12 metres

Freight and
Passenger
in unison

15 minutes

62

41

24/03/2021
16:22

N/A

No train

15 minutes

52

40

Measurement
Notes
One passenger
train passby (only
four carriages).
Train speed
approx 40 km/hr
Freight train and
passenger train
passed by at
same time in
opposite
directions with
freight train on
closer line. Train
speeds approx 40
km/hr.
Ambient noise
only

NOISE LOGGER REPORT - 103 FLANAGAN ROAD
Summary
Location
103 Flanagan Road
Façade / Free field
Free field
Date / time
29/03/2021, 12:41pm
Engineer(s)
Owen Li
Location (NZTM2000)
X 1773298
Y 5891465.52
Equipment
Manufacturer
B&K
Type
2250
Serial number
3028613
Date of last calibration
23/08/19
Calibration drift pre/post
0.1
Noise Environment
General description of measured noise
Road traffic noise audible. Train passbys on Southern line
clearly audible.
Any special audible characteristics
(tonality, impulsivity etc.)
Logger Location

Birdsong and insect noise present.

Logger Deployment Photo

Table 1 Measurement Results

Measurement
Time

29/03/2021
12:41

Distance
from
Railway
70 metres

Train Type

Recording
Length

LAeq
(dB)

LA90
(dB)

Freight and
Passenger

15 minutes

60

52

29/03/2021
12:57

70 metres

Freight

15 minutes

59

52

29/03/2021
13:12

N/A

No train

15 minutes

54

51

Measurement
Notes

Freight train pass
by at around
03:00 (north to
south), moderate
wind, cloudy.
Small train pass
by at 08:00 N to S.
at 11:45 small
train pass by S to
N.
Freight train pass
at 05:00 N to S,
Moderate wind,
cloudy.
Ambient noise
only

