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EXECUTIVE SUMMARY
Marshall Day Acoustics has been engaged by Te Aranga Alliance to prepare a construction noise and vibration
assessment for the proposed replacement of the Bothamley Park Trunk Sewer in Cannons Creek, Porirua.
This infrastructure project forms part of the Eastern Porirua Development Project that will increase the capacity of the
wastewater trunk main to address existing capacity/performance issues. This in turn will enable future urban growth in
the region.
Project Description
This assessment covers the Stage 1 works that will replace the existing sewer through Bothamley Park from State
Highway 59 (formerly SH1) to near Castor Crescent. Excluded from this assessment is the first section of the Stage 1
works (Section 1A) which covers the sewer installation directly underneath SH59. This will be consented separately.
The construction activity will be located predominantly in Bothamley Park, except for a section along Champion Street.
The immediate surroundings are generally residential sites zoned “Suburban” or “General Residential/Medium Density
Residential” under the Operative and the Proposed Porirua District Plans.
Trenched and trenchless construction techniques will be used to install the new sewer pipe with additional earthworks,
vegetation clearance, stream crossings, truck movements and piling used where required. The works will occur mostly
during regular daytime hours (0730 – 1800) with the exception of trenchless construction that will run on longer 12-hour
shifts (0730 – 1930) and dewatering pumps that may need to run overnight.
Assessment
In determining the effects of noise and vibration, we have compared the predicted noise and vibration levels to what is
allowable under the Porirua District Plan and also reference commonly used standards in New Zealand. Where any
exceedances occur, we have considered the activity in the context of the existing ambient environment.
The ambient noise environment is typical of what we expect of a suburban environment and was mostly controlled by
traffic movements on nearby roads. The project area is large and as such, there was significant variation in noise levels
across the site. Generally, noise levels were higher closer to SH59 and Champion Street.
In determining appropriate noise performance standards, we have applied the noise limits of the NZS 6803:1999.
Construction noise complying with the limits of NZS 6803:1999 is generally considered reasonable, given the temporary
nature of activities. As construction activities would exceed 20 weeks, under NZS 6803, the project is considered “Longterm duration” and the most stringent noise limits apply. However, given the long, linear nature of the project, the noise
exposure time for any particular location may actually be less than 20 weeks.
The table below summarises the number of houses where we predict an exceedance of the long-term duration limits of
NZS6803.
Time Period

Number of houses exceeding noise limits of NZS6803
1 – 5 dB Exceedance

5 - 8 dB Exceedance

0730 – 1800

11

0

1800 – 2000

13

1

2000 – 0730

0

0

Despite the exceedances of these limits, and the construction noise level being much higher than the ambient noise
environment, we consider that the effect can be adequately addressed by ensuring that BPO measures are adopted, to
ensure that noise levels are no louder than necessary. We recommend that this is addressed in a Construction Noise and
Vibration Management Plan (CNVMP) with special consideration given to the houses where noise levels are predicted to
exceed the limits of NZS 6803:1999.
Vibration levels are predicted to be comfortably below the limits that could cause damage to buildings. However, there
is the potential for occupants of some dwellings to perceive vibration. Where this is predicted to be the case, we are of
the opinion the effects can be suitably addressed in the CNVMP.
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1

INTRODUCTION

1.1

Marshall Day Acoustics has been engaged by Te Aranga Alliance to prepare a construction noise and
vibration assessment for the proposed replacement of the Bothamley Park Trunk Sewer in Cannons
Creek, Porirua.

1.2

This infrastructure project forms part of the Eastern Porirua Development Project. This project will
increase the capacity of the wastewater trunk main to address existing capacity/performance issues
and to enable future urban growth.

1.3

This project is one of three bulk infrastructure projects, which have been approved under the COVID19 Recovery (Fast-track Consenting) Referred Project Order 2020, associated with the regeneration
project.

1.4

This assessment is based on the construction methodology as set out in the document EPYK10-WWRPT-04 “Bothamley Park Sewer Stage 1, Works Description and Construction Methodology”. This was
provided to us in December 2021 with further discussion on the methodology held in January 2022
with the Te Aranga Alliance and the drilling contractor.

1.5

Note that this assessment does not constitute a Construction Noise and Vibration Management Plan
(CNVMP). Findings and recommendations within this assessment should be used to prepare a CNVMP,
prior to construction works commencing.

1.6

A glossary of terminology can be found in Appendix A.

2

PROJECT DESCRIPTION

2.1

Stage 1 of the Bothamley Park Trunk Sewer Upgrade involves replacing the existing trunk sewer
through Bothamley Park from west of State Highway 59 to near Castor Crescent with 2.4km of new
trunk sewer that will provide additional capacity and resilience to the local sewer network.

2.2

This assessment addresses the noise and vibration effects from construction activities, associated with
the sewer replacement.

2.3

Techniques adopted for the construction of the new sewer include both open trench and trenchless
construction methodologies. The proposed Stage 1 works would be split into eight major sections,
seven of which are included in this assessment. A separate assessment is being prepared for Stage 1A.
However, this assessment does include works associated with access from Niagara Street and
streambank protection works within the Stage 2 area, as these will be required for Stage 1. Works on
the sections may occur concurrently:
Table 1: Work staging and construction methodology
Section

Location

Construction Techniques

Approximate working days

1A

SH59 Crossing (outside
of fast track consent)

To be assessed separately

-

1B

SH59 to Champion
Street

Trenchless & trenched

120

1C

Champion Street and
Thompson Grove
(outside of fast track
consent)

Trenched

140

1D

Champion street to
York Place

Trenched

80
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2.4

Section

Location

Construction Techniques

Approximate working days

1E

York Place

Trenchless

60

1F

Lincoln Grove

Trenched

40

1G

Lincoln Grove to
Cannons Creek Park

Trenchless

60

1H

Canons Creek Park to
Castor Crescent

Trenchless

100

Site Description

2.4.1

The construction activity area is located predominantly in Bothamley Park, eastern Porirua. Most
construction activities would occur within the Park, except for a trenched section along Champion
Street.

2.4.2

We have reviewed what activities are permitted in the area, under the Porirua District Plan. Under
the Operative Porirua District Plan, the subject site is zoned both “Suburban Zone” and “Open Space
Zone” with the surrounding area generally zoned as “Suburban Zone”. The Porirua District Plan is
currently under review with a draft Proposed Plan available. Under the Proposed Plan, most sites
potentially affected by noise and vibration would be rezoned as either “General Residential Zone” or
“Medium Density Residential Zone”.

2.4.3

From a noise and vibration perspective, the impact of any changes to the District Plan zonings does
not have any impact on this assessment. This is because the surrounding area (and hence our
receiving environment) is currently (and will remain as predominantly) used for residential purposes.

2.4.4

Figure 1 shows the proposed sewer routes in the context of the Proposed District Plan.
Figure 1: Site layout and zoning

2.5
2.5.1

Activity Description
The following section outlines the main noise generating activities associated with each of the main
construction methodologies to be implemented on Stage 1 of the project.
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2.5.2

Stream Works – Stream Bank Stabilisation

2.5.2.1

Various sections of the existing stream bank have been identified as requiring stabilisation.

2.5.2.2

The method for stabilisation would use a combination of H pile, sheet pile, MSE retaining wall and
rock edge protection. A worst-case scenario in terms of noise and vibration would be to sheet pile
this stabilisation. If this was required, the sheet piling would be carried out by an excavator
mounted MOVAX grip sheet piler (as shown above).

2.5.2.3

For the purposes of this assessment, we have assumed that sheet piling would be used when
stream bank stabilisation is required. This is the worst case in respect of the level of noise and
vibration generated.

2.5.3

Trenchless Construction – Direction Drilling

2.5.3.1

For Stage 1 trenchless sections, horizontal direction drilling (HDD) will be used. With HDD, a pilot
hole is drilled using a drill bit and drilling fluid. The fluid carries cuttings back from the drill head to
a recycling unit that separates cuttings from the fluid. Following this, the pilot hole is reamed, and
the pipe pulled through.

2.5.3.2

Primary noise sources associated with this technique are as follows:
− Drilling rig diesel power pack
− Fluid recycling unit power pack and pumps

2.5.3.3

Additional noise would come from truck movements and secondary water pumps. We understand
that that drilling would be carried out in 12-hour shifts. As a result, drilling operations would
extend beyond regular daytime operations into the evening. Truck movements would be limited to
daytime hours only (0730 – 1800). Water pumps may need to operate over the night-time period.
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2.5.4

Trenched Construction

2.5.4.1

For the trenched sections, an open trench would be dug with excavators. Work would progress
linearly along the pipeline alignment, with the trench being excavated, the pipe being laid, and the
trench being backfilled. At any one time, work may be progressing along a length of approximately
200 metres.

2.5.4.2

Primary noise sources associated with this technique are the following:
− Excavators
− Dewatering pumps
− Truck movements

2.5.4.3

3

Trenched sections would only be constructed from 0730 to 1800 Monday to Saturday. However,
water pumps may need to operate through the evening and night-time periods.

EXISTING NOISE ENVIRONMENT

3.1

From 22 September to 5 October 2021, we carried out ambient noise measurements at noise sensitive
receivers surrounding Bothamley Park, potentially affected by noise from construction activities.

3.2

Five locations were selected to represent groups of dwellings, distributed along the length of the of
proposed sewer. Loggers were installed to continuously monitor noise levels for a period of six days, at
each location.

3.3

The noise logger measurements were supplemented by short term attended measurements to create
a full picture of the noise environment surrounding Bothamley Park.

3.4

The logger locations and attended measurements can be seen in Figure 2 and described in Table 2.

This document may not be reproduced in full or in part without the written consent of Marshall Day Acoustics Limited
Technical Report 14 Noise and Vibration Assessment (002)

8

Sensitivity: General

Figure 2: Measurement locations

[base image: Sourced from the LINZ Data Service]

Table 2: Logger locations

3.5

Logger Location

Noise survey
commencement date

Address

1

22 September 2021

19 McKillop Street

2

22 September 2021

54 Champion Street

3

22 September 2021

89 Champion Street

4

29 September 2021

17 York Place

5

29 September 2021

16 Bellona Place

The attended measurement locations are described in Table 3, from west to east.
Table 3: Attended measurement locations
Location

Date and time

John Burke Drive

28/09/2021 10:44

Opaoa Way

28/09/2021 11:10

Mepham Place

28/09/2021 11:36

Champion Street

28/09/2021 11:58

Bothamley Park (east)

29/09/2021 12:29

Caitlins Glen

29/09/2021 12:57

Sumner Terrace

29/09/2021 13:19
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3.6

Noise Logger Measurements

3.6.1

The following offers our onsite observations of the ambient noise environment. The time periods
presented reflects the different assessment periods, as described in New Zealand Standard NZS
6803: 1999 “Acoustics - Construction Noise” (refer to section 4.2).

3.6.2

At each site, noise loggers were located on the side of the dwelling which would be most exposed to
noise from construction activities.

3.6.3

Logger 1: 19 McKillop Street

3.6.3.1

At this location, we observed that traffic noise from SH59 (referred to as SH1 at the time of
measurement) and Champion Street was the dominant noise source, and to a lesser extent, traffic
on Mungavin Avenue. Additional noise from birds, wind in the trees and general residential activity
(mowing lawns, dogs barking etc) was also audible.
Table 4: 19 McKillop Street Noise levels
Time Period

3.6.4
3.6.4.1

Measured Noise Level dB LAeq (15 minutes)
Average

Minimum

Maximum

0630 – 0730

58

55

66

0730 – 1800

56

53

61

1800 – 2000

57

47

66

2000 – 0630

52

42

66

Logger 2: 54 Champion Street
Traffic on Champion Street was the dominant noise source in this area. The logger location was
raised above road level. The intervening topography provided some noise shielding from traffic
noise on the near side lane of Champion Street. At times, some noise from construction work to
the north was audible.
Table 5: 54 Champion Street Noise levels
Time Period

3.6.5
3.6.5.1

Measured Noise Level dB LAeq (15 minutes)
Average

Minimum

Maximum

0630 – 0730

59

58

61

0730 – 1800

62

57

74

1800 – 2000

59

53

64

2000 – 0630

55

42

72

Logger 3: 89 Champion Street
At this property, the noise logger was located between the dwelling and Bothamley Park. Distant
traffic noise was audible. However, the noise environment was controlled by park noise. This
included birds and rustling of foliage.
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Table 6: 89 Champion Street Noise levels
Time Period

3.6.6

Measured Noise Level dB LAeq (15 minutes)
Average

Minimum

Maximum

0630 – 0730

53

48

58

0730 – 1800

52

46

59

1800 – 2000

49

44

55

2000 – 0630

48

37

63

Logger 4: 17 York Place

3.6.6.1

The noise logger was located at the rear of the property, between the dwelling and Bothamley
Park. Distant traffic was audible along Champion Street but the highest noise contribution came
from nearby residential activity and wind noise through foliage in the park.
Table 7: 17 York Place Noise levels
Time Period

3.6.7

Measured Noise Level dB LAeq (15 minutes)
Average

Minimum

Maximum

0630 – 0730

49

45

54

0730 – 1800

47

41

61

1800 – 2000

50

43

63

2000 – 0630

43

27

58

Logger 5: 16 Bellona Place

3.6.7.1

Traffic on the surrounding road network was audible. However, the noise environment was
controlled by park and residential activities, similar to 89 Champion Street and 17 York Place.
Table 8: 16 Bellona Place Noise levels
Time Period

3.7
3.7.1

Measured Noise Level dB LAeq (15 minutes)
Average

Minimum

Maximum

0630 – 0730

55

47

62

0730 – 1800

52

42

60

1800 – 2000

49

42

55

2000 – 0630

47

30

63

Attended Measurements
We carried out short term noise measurements to supplement the data from the loggers and
provide a more complete picture of the ambient noise environment in the area.
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3.7.2

We measured for 15 minutes and in general accordance with New Zealand Standard NZS 6801:2008
“Acoustics – Measurement of environmental sound”.

3.7.3

Table 9 shows the measured noise levels from attended measurements compared to the same
period measured by the closest logger. Following Table 9 an overview of our observations at each
location are provided.
Table 9: Attended measurements comparison with loggers
Start Time

Short term
measurement
location

Closest Logger
Location

28/09/2021 10:44

John Burke Drive

28/09/2021 11:10

Measured Noise level dBA Leq 15minutes
Short Term

Logger

19 McKillop St

54

55

Opaoa Way

89 Champion St

51

51

28/09/2021 11:36

Mepham Place

19 McKillop St

52

56

28/09/2021 11:58

Champion Street

54 Champion St

70

59

29/09/2021 12:29

Bothamley Park (east)

16 Bellona Place

46

57

29/09/2021 12:57

Caitlins Glen

16 Bellona Place

42

50

29/09/2021 13:19

Sumner Terrace

17 York Place

45

46

3.7.4

John Burke Drive:

This location is elevated and overlooks the park and Champion Street. The
dominant noise source was traffic on Champion Street and from State
Highway 59. Noise from Porirua East School could also be heard.

3.7.5

Opaoa Way

As with the John Burke Drive, this location overlooks the park and
Champion Street. The noise environment was dominated by traffic
travelling along on Champion Street. Other noise sources observed during
the noise survey included plane flyovers, birds and low levels of noise from
a house being constructed approximately 40 metres to the north of the
measurement location.

3.7.6

Mepham Place:

The main noise source at this location was traffic on the southbound off
ramp of State Highway 59. There were also low levels of noise from drilling
activities, approximately 100 metres west of the measurement location.

3.7.7

Champion Street:

This measurement was carried out on the footpath immediately adjacent to
Champion Street. As such, the only noise source observed was from traffic
using this road.

3.7.8

Bothamley Park (east): This measurement was made in the park. The dominant noise source was
wind in the trees and the sound of the Kenepuru stream. Some distant
traffic could be heard during periods of low wind.

3.7.9

Caitlins Glen

This location is elevated and overlooks the park and Champion Street. The
measurement location had a direct line of site to the opposite side of the
valley but was shielded to the west by houses blocking line of site to
Champion Street and SH59. Dominant noise sources included wind in the
trees and traffic noise from Aotea. Some residential activity noise was heard
but this was excluded from the measurement.
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3.7.10 Sumner Terrace:

3.8

As with Caitlins Glen, this location is elevated above the park and Champion
Street. The measurement location was completely surrounded by buildings
at least one storey high. They broke line of site with SH59 and Champion
Street. Dominant noise sources included wind in the trees and distance
traffic from Aotea.

Summary of Ambient Noise Levels

3.8.1

There is some variation of the ambient noise levels in the receiving environment across the site. The
predominant noise source in the area was from traffic.

3.8.2

The measurement locations which are close to main roads, and have no intervening buildings,
experience the highest noise levels. Noise levels are lower at those locations which are closer to
Bothamley Park and have intervening buildings between the measurement location and the main
road.

4

NOISE AND VIBRATION PERFORMANCE STANDARDS

4.1

Resource Management Act 1991 (RMA)

4.1.1

Under the provisions of the RMA, there is a duty to adopt the best practicable option (BPO) to ensure
that noise does not exceed a reasonable level. Specifically, Sections 16 and 17 reference noise as
follows.

4.1.2

Section 16 states that “every occupier of land (including any premises and any coastal marine area),
and every person carrying out an activity in, on, or under a water body or the coastal marine area,
shall adopt the best practicable option to ensure that the emission of noise from that land or water
does not exceed a reasonable level”.

4.1.3

Section 17 states that “every person has a duty to avoid, remedy, or mitigate any adverse effect on
the environment arising from an activity carried on by or on behalf of the person, whether or not the
activity is in accordance with –
(a) Any of sections 10, 10A, 10B and 20A; or
(b) A national environmental standard, a rule, a resource consent, or a designation”

4.1.4

4.2

Under the RMA, vibration falls under the definition of noise.

Porirua District Plan

4.2.1

The Porirua District Plan is currently being updated. The Proposed District Plan is open for
consultation and was publicly notified on 28 August 2020. For the purposes of this assessment, we
have considered the rules and standards of both plans. These rules and standards are summarised
within below.

4.2.2

Operative Plan

4.2.2.1

For construction activities occurring within the sites zoned Suburban and Open Spaces, the
Operative Plan sets out the following rules and standards:
Suburban Zone
D3.2

Suburban Zone Standards

D3.2.1 Permitted activity standards
[…]
(xi)

Noise
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[…]
(d)

Construction, maintenance or demolition activities must be in compliance with the following:

(i)

section 16 [Duty to Avoid Unreasonable Noise] of the RMA during day time hours (7am-10pm); and

(ii)
the noise levels specified in (b)(iv) above L10 45 dBA during night-time during night-time hours (10pm7am) at any point within the boundary of the Suburban Zone.
This does not replace any general duty under section 16 [Duty to Avoid Unreasonable Noise] of the RMA.
Open Space Zones
D7.2

Public Open Space Zone Standards

D7.2.1 Permitted activity standards
[…]
Noise
[…]
f)
Noise from construction, maintenance and demolition activities, including those associated with the
urgent repair of utilities to maintain continuity of service, on any site or on any road shall comply with, and be
measured and assessed using NZS6803: 1999 – ‘Acoustics Construction Noise’.

4.2.2.2
4.2.3

Within the applicable chapters of the Operative Plan, there are no rules or standards which relate
to vibration limits from construction activities.
Proposed Plan

4.2.3.1

The Proposed District Plan is more explicit in that there is a specific rule which relates to noise and
vibration from construction activities. This rule is reproduced below:
NOISE-R2

Noise from construction activities

All Zones

1. Activity status: Permitted
Where:
a.

4.3

The noise from construction activities must be measured, assessed, managed and
controlled in accordance with the requirements of NZS 6803:1999 Acoustics –
Construction noise and DIN 4150-3:1999 Structural Vibration – Part 3: Effects of
Vibration on Structures.

Noise Performance Standards

4.3.1

In determining appropriate performance standards for determining noise effects, we have used the
noise limits of the NZS 6803:1999 as a threshold for effects.

4.3.2

Where these noise limits can be met, we consider the noise effects to be reasonable. Where these
noise limits are predicted to be exceeded, we have provided further detail around how the potential
noise effects on occupants of dwellings can be mitigated.

4.3.3

NZS 6803 is applied throughout New Zealand and is implemented in all New Zealand District Plans.
The foreword of New Zealand Standard NZS 6803:1999 states:

4.3.4

“Construction noise is an inherent part of the progress of society. As noise from construction is
generally of limited duration, people and communities will usually tolerate a higher noise level
provided it is no louder than necessary, and occurs with appropriate hours of the day”

4.3.5

Construction noise complying with the limits of NZS 6803:1999 is generally considered reasonable,
given the temporary nature of activities. Where any exceedances occur, noise levels are generally
considered reasonable provided that BPO measures are adopted, to ensure noise levels are no
louder than necessary. The BPO is typically addressed by way of a CNVMP.
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4.3.6

The construction of the sewer is considered “long-term duration” under NZS 6803, as construction
activities would exceed 20 weeks. However, given the long, linear nature of the project, construction
activity will progress along the alignment of the sewer, and will not be fixed in a single location for
the full duration of the project. This may reduce the construction noise exposure time for any
particular location to less than 20 weeks and may warrant using the noise limits of “typical duration”
projects. Regardless, for the purposes of this assessment, we have applied the more stringent noise
long-term duration noise limits.

4.3.7

The long-term duration noise limits have been reproduced in the table below. These noise limits
apply at 1 metre from the façade of occupied buildings.
Table 10: Construction noise levels for activities sensitive to noise (e.g. occupied dwellings)
Time of
week

Weekdays

Saturdays

Sundays
and public
holidays

Time period

Long-term duration
dB LAeq

dB LAFmax

0630 – 0730

55

75

0730 – 1800

70

85

1800 – 2000

65

80

2000 – 0630

45

75

0730 – 1800

70

85

1800 – 0630

45

75

0730 – 1800

55

85

1800 – 0630

45

75

Table 11: Construction noise levels for noise affecting any other activity (e.g. occupied commercial building)
Time of
week

Time period

Long-term duration
dB LAeq

All days

4.4

0730 – 1800

70

1800 – 0730

75

Vibration Performance standards

4.4.1

Complaints regarding vibration caused by construction is often borne out of concern over damage to
the occupants’ building. However, human perception of vibration is significantly below the limit for
building damage.

4.4.2

During construction activities, the focus should be on limiting damage to buildings. However, the
human response (and hence amenity) is an important consideration which requires the use of
management tools, particularly outside of standard daytime construction hours.
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4.4.3

Building Damage

4.4.3.1

In the absence of any rules within the Operative District Plan, we have reference those in the
Proposed Porirua District Plan which states that construction vibration is to be assessed to
DIN 4150-3:1999 “Structural Vibration – Effects of Vibration on Structures”. This standard has since
been updated in 2016. To use the most up to date industry knowledge, we have assessed vibration
against the 2016 revision.

4.4.3.2

The criteria, expressed in peak particle velocity 1 (PPV), are intended to avoid superficial damage to
buildings and are well below the level at which damage to building foundations would occur.
Table 12: Guideline values for evaluating effects of short-term vibration (DIN 4150-3 2016: Table 1)
Structure Type

Peak Particle Velocity Vibration Level (mm/s)
Topmost floor, horizontal
direction

Floor slabs, vertical
direction

Line 1. Commercial or Industrial
buildings

40

20

Line 2. Residential buildings

15

20

Line 3. Historic or Sensitive
Structures

8

20

Figure 3: Short-term (transient) vibration at building foundations (DIN 4150-3 2016: Figure 1)

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

1
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Table 13: Guideline values for evaluating effects of long-term vibration (DIN 4150-3 2016: Table 4)
Structure Type

4.4.3.3

4.4.4

Peak Particle Velocity Vibration Level (mm/s)
Topmost floor, horizontal
direction

Floor slabs, vertical
direction

Line 1. Commercial or Industrial
buildings

10

10

Line 2. Residential buildings

5

10

Line 3. Historic or Sensitive
Structures

2.5

10

The criteria relate to a risk reduction of cosmetic building damage, such as cracking in paint or
plasterwork. Cosmetic building damage effects are deemed ‘minor damage’ in the Standard and
can generally be easily repaired. The cosmetic building damage thresholds are much lower than
those that would result in structural damage. The Standard states: “Experience has shown that if
these values are complied with, damage that reduces the serviceability of the building will not
occur.”
Amenity

4.4.4.1

While the primary vibration concern is cosmetic building damage, people may be disturbed at
levels significantly below the limits for cosmetic building damage.

4.4.4.2

British Standard BS 5228-2:2009 “Code of practice for noise and vibration control on construction
and open sites – Part 2: Vibration” provides the following guidance on the amenity effects of
vibration:

4.4.4.3

5

•

0.14mm/s PPV

Might just be perceptible in the particularly sensitive environments

•

0.3 mm/s PPV

Just perceptible in normal residential environments

•

1 mm/s PPV

Typically acceptable with prior notification

•

10 mm/s PPV

Likely to be intolerable for any more than a very brief period

Comparison of these limits with those of DIN 4150-3:2016 shows that vibration limits in which
perceptibility occurs is significantly below the levels which would cause damage.

PREDICTED LEVELS

5.1

The following section sets out the predicted noise and vibration levels from construction activities.

5.2

Noise

5.2.1

A full equipment list and the sound powers used for the calculations is included as Appendix C.

5.2.2

Daytime Operations 0730 – 1800

5.2.2.1

We understand that normal working hours for construction activities will be from 0730 to 1800
Monday to Saturday. During these periods, NZS 6803 recommends the following noise limits..
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Table 14: NZS 6803:1999 long term duration noise limits ‘0730 – 1800’
Long-term duration

5.2.2.2

dB LAeq

dB LAFmax

70

85

Activities/equipment operating during this time would include the following:
− Trenchless tunnelling (HDD)
− Stream bank reinforcement (Sheet or H piles)
− Excavation of trenched sections
− Heavy vehicle movements on site
− Enabling works/site clearance
− Dewatering systems

5.2.2.3

The Figure 4 noise map in Appendix D shows the houses where exceedances of the NZS 6803
daytime noise limits are predicted. The houses where exceedances are predicted are summarised
in Table 15. Included in this table is the highest predicted construction noise level and the
exceedance amount.

5.2.2.4

Note that the results below include the noise from truck movements on site but exclude noise
from trucks, once they are on public roads. The noise effect of trucks on public roads is addressed
later in this report.
Table 15: Daytime noise limit exceedances
Address

Highest Predicted
Construction Noise Level
(LAeq dB)

Exceedance

Primary Noise Sources

1D Mungavin Avenue

73

3

Trenchless

24 Bellona Place

71

1

Piling

26 Bellona Place

74

4

Piling

28 Bellona Place

71

1

Piling

40 Champion Street

71

1

Excavator

42 Windley Street

73

3

Excavator

66 Champion Street

72

2

Excavator

77 Champion Street

73

3

Piling

79 Champion Street

74

4

Piling

83 – 87 Champion
Street (odd numbers)

74

4

89 – 95 Champion
Street (odd numbers)

73

3

Piling
Piling
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5.2.2.5

For the majority of dwellings where exceedances have been identified, the exceedances are no
more than 3 dB. To mitigate the noise effects of these exceedances, a CNVMP should be produced
identifying the methods by which noise levels can be reduced or where this is not possible, the
noise effects managed. This can be completed, once the final methodology has been determined
and final equipment selected. The use of noise barriers (where effective) and consultation with
potentially affected residents are considered as two options to contribute to establishing the BPO.

5.2.2.6

For the proposed construction activities, we expect the LAFmax noise levels to be typically 10 dB
above the LAeq value. Therefore, the LAFmax noise limits are predicted to be complied with between
0730 and 1800.

5.2.3
5.2.3.1

Extended Drilling Operations 1800 – 2000
As the trenchless construction methods would run in 12-hour shifts (starting at 0730) Monday to
Friday, activities would extend into the evening period, where NZS 6803 recommends a lower
noise limit. These are reproduced below.
Table 16: NZS 6803:1999 long term duration noise limits ‘1800-2000’
Long-term duration
dB LAeq

dB LAFmax

65

80

5.2.3.2

We understand that the only works occurring during this period would be the operation of the
trenchless construction equipment and any necessary dewatering systems for trenched and
trenchless construction. Cuttings from the operation would be stockpiled for removal during
regular daytime operations.

5.2.3.3

The Figure 5 noise map in Appendix D identifies the houses where exceedances of the evening
noise limits are predicted. Table 17 summarises the dwellings where predicted exceedances would
occur, the predicted construction noise level and the predicted exceedance.
Table 17: Predicted evening exceedances
Address

Highest Predicted
Construction Noise Level
(LAeq dB)

Exceedance

27 Bellona Place

66

1

Trenchless construction

1D Mungavin Avenue

73

8

Trenchless construction

6 Bellona Place

66

1

Trenchless construction

11 Mepham Place

66

1

Trenchless construction

13 Cheshire Street

66

1

Trenchless construction

14 Bellona Place

66

1

Trenchless construction

15 Cheshire Street

69

3

Trenchless construction

16 Champion Street

67

1

Trenchless construction

20 Champion Street

67

1

Trenchless construction

Primary Noise Source
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5.2.4

Address

Highest Predicted
Construction Noise Level
(LAeq dB)

Exceedance

25 York Place

69

3

Trenchless construction

27 York Place

67

2

Trenchless construction

32 Bellona Place

66

1

Trenchless construction

87 Castor Crescent

68

3

Trenchless construction

168 John Burke Drive

67

2

Trenchless construction

Primary Noise Source

Night-Time Operations 2000 – 0730

5.2.4.1

We understand that the only works occurring during this period would be the operation of the
necessary dewatering systems for trenched and trenchless construction. NZS 6803 recommends a
more stringent noise limit during this time. This is reproduced below.
Table 18: NZS 6803:1999 long term duration noise limits ‘2000-0730’
Long-term duration
dB LAeq

dB LAFmax

45

75

5.2.4.2

We understand that standard 6-inch dewatering pumps would be used for this. Exact locations of
these pumps are not yet determined. Based on measurements of similar equipment in similar
applications, carried out by us, a setback distance of at least 25 meters is required to comply LAeq 45
dB.

5.2.4.3

If a higher duty is required of these pumps, then noise barriers may need to be considered to
comply with the night-time noise limits. This requirement for additional noise mitigation can be
addressed via the CNVMP once final selection of equipment has taken place. This should then be
verified with measurements once construction works commence.

5.3

Vibration

5.3.1

For this project, we propose setting a daytime vibration threshold that would trigger consultation for
potentially affected residents.

5.3.2

For daytime operations, we propose using 1mm/s PPV as a trigger when consultation should occur
with potentially affected residents. As described in BS 5228 (and summarised in Section 4.4.2 of this
report), 1mm/s is typically acceptable with prior notification. This assumes the works would be
occurring during the day.

5.3.3

We have discussed with the contractor what construction activities may cause perceptible levels of
vibration within neighbouring buildings. The items identified are as follows:
− Sheet piling of trenchless drill shafts (daytime)
− Trenchless Tunnelling (daytime)
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5.3.4

Sheet Piling

5.3.4.1

Table 19 provides set back distances for vibration levels from sheet piling, to meet the proposed
daytime threshold.
Table 19: Indicative distances to comply with vibration trigger levels at building foundations (sheet piling)
Equipment

Amenity Setback (m)

Cosmetic Building Damage Setback (m) 2

BS 5228
1 mm/s PPV

Residential
5 mm/s PPV

45

11

Sheet Piling

5.3.5

Trenchless Tunnelling

5.3.5.1

Directional drilling will generate vibration at the drill head as it tunnels.

5.3.5.2

Empirical prediction methods are available for predicting the ground borne vibration and noise
levels generated by tunnelling such as those proposed by Hiller and Crabb in “Groundborne
vibration caused by mechanised construction works” referenced in British Standard BS 52282:2009 Code of practice for noise and vibration control on construction and open sites Part 2:
Vibration.

5.3.5.3

In similar projects we have found that these methods over predict the vibration levels generated
by equipment this size. The indicative predicted vibration levels for tunnelling are summarised in
Table 20 below. Measurement should be made to confirm the validity of these predictions during
construction of the first trenchless section.
Table 20: Tunnelling vibration
Equipment

Amenity Setback (m)

Cosmetic Building Damage Setback
(m)

BS 5228
1 mm/s PPV

Residential
5 mm/s PPV

25

4

Drill Head

5.3.6

Vibration Setback and Predicted exceedances

5.3.6.1

Figure 6 in APPENDIX D shows setback distances for the trenchless and sheet piling works. Any
properties within the highlighted areas may exceed our recommended amenity trigger level, set
out in this report.

5.3.6.2

A full list of addresses where the vibration trigger level may be exceeded is included in Appendix E.

6
6.1
6.1.1

NOISE AND VIBRATION MITIGATION
Construction Noise and Vibration Management Plan
A Construction Noise and Vibration Management Plan (CNVMP), prepared by a suitably qualified
acoustic consultant, is likely to be required. We have recommended a condition to address this. The
CNVMP should include (but not be limited to) details regarding:
•

2

Community liaison;

Based on regression analysis of available vibration measurements, plus a 100% safety factor
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6.2

•

Mitigation measures;

•

Noise and vibration monitoring procedures;

•

Contingency measures; and

•

Staff training.

Mitigation – Specific Noise Sources

6.2.1

Trenched Construction

6.2.1.1

The primary noise source during trenched construction will be from excavators.

6.2.1.2

All excavators can generate high noise levels. The actual level they generate depends very much on
the experience and temperament of the operator. Possible mitigation options that can be included
a CNVMP are as follows:
•

Use the right sized excavator for the job

•

Must avoid early mornings (0630 – 0730), evenings and night-time periods and Sundays/
public holidays

•

Operate the bucket and armature with smooth movements (avoid jerking)

•

Tip material from the bucket rather than shaking it clean where practicable

•

Avoid hitting the bucket on the ground or dropping heavy objects

•

Control the weight shift of the excavator to avoid the tracks lifting and thudding on the
ground

6.2.1.3

Additionally, noise generated by trenched construction can be mitigated through the use of
barriers and site hoarding.

6.2.1.4

Where practicable, the following guidelines should be used in designing and installing temporary
noise barriers:
•

The panels will have a minimum surface mass of 6.5 kg/m2. Suitable panels include 12 mm
plywood or the following proprietary ‘noise curtains’:
o

SealedAir ‘WhisperFence 24dB’ (www.sealedair.com)

o

Hushtec ‘Premium Series Noise Barrier’ (www.duraflex.co.nz)

o

Soundbuffer ‘Performance Acoustic Curtain’ (soundbuffer.co.nz)

o

Hoardfast ‘Fast Wall Premium PVC partition panels' (www.ultimate-solutions.co.nz)

o

Safesmart ‘Acoustic Curtain 6.5kg/m2’ (www.safesmartaccess.co.nz)

o

Alternatives will be approved by a suitably qualified and experienced acoustic specialist

•

The panels will be a minimum height of 2 metres, and higher if practicable to block line-ofsight

•

The panels will be abutted, battened or overlapped to provide a continuous screen without
gaps at the bottom or between panels

•

Barriers will be positioned as close as practicable to the high-noise activity to block line-ofsight between the activity and noise sensitive receivers

•

Site hoarding must be erected around the boundary of the site (excluding access ways).
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•

7
7.1

Extra barriers close to high-noise activities to ensure effective mitigation for sensitive
receivers on upper floors.

CONCLUSIONS AND EFFECTS ASSESSMENT
Construction Noise

7.1.1

Where the predicted noise levels received at dwellings are within the noise limits of NZS6803, we
consider the noise effects reasonable. Where noise levels at dwellings are predicted to exceed these
limits, we have carried out a comparison of the predicted noise levels with the ambient noise
environment to inform an effects assessment.

7.1.2

Table 21 and Table 22 show the predicted noise levels at dwellings expected to exceed the daytime
and evening noise limits of NZS6803 respectively. These levels are compared to those measured at
the nearest noise measurement carried out as part of our ambient noise survey and at a comparable
time.

7.1.3

Predicted construction noise levels are 9 to 21 dB higher than the ambient noise levels during the
day, and 18 to 22 dB higher than ambient noise levels during the evening. This means that
construction noise will be clearly distinguishable and the primary noise source in the area.

7.1.4

Despite these exceedances, due to the construction being of limited duration, we consider the noise
effects to be reasonable, provided that best practicable options are adopted to ensure noise levels
are no louder than necessary. This is best addressed by preparation of a CNVMP. A condition is
proposed to address this.

7.1.5

As the methodology is developed, the CNVMP can investigate detailed noise mitigation methods to
enable compliance with the noise limits or outline how BPO will be adopted to ensure noise levels
are no louder than necessary. Of particular importance will be how the community will be consulted
prior to and during construction phases. This should form a central theme of any CNVMP.
Table 21: 0730 - 1800 hours construction and ambient noise comparison
Address

Highest Predicted Construction
Noise Level (LAeq dB)

Nearest Measured Noise level (LAeq
dB)

1D Mungavin Avenue

73

52 (Mephan Place)

24 Bellona Place

71

52 (16 Bellona Place)

26 Bellona Place

74

52 (16 Bellona Place)

28 Bellona Place

70

52 (16 Bellona Place)

40 Champion Street

71

62 (54 Champion Street)

42 Windley Street

73

62 (54 Champion Street)

66 Champion Street

72

62 (54 Champion Street)

77 Champion Street

73

52 (89 Champion Street)

79 Champion Street

74

52 (89 Champion Street)

83 – 87 Champion Street (odd
numbers)

74

52 (89 Champion Street)
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Address

Highest Predicted Construction
Noise Level (LAeq dB)

89 – 95 Champion Street (odd
numbers)

73

Nearest Measured Noise level (LAeq
dB)
52 (89 Champion Street)

Table 22: 1800 - 2000 hours construction and ambient noise comparison

7.1.6

Address

Highest Predicted Construction Noise
Level (LAeq dB)

Nearest Measured Noise level (LAeq
dB)

27 Bellona Place

66

49 (16 Bellona Place)

1D Mungavin Avenue

73

52 (Mephan Place)

6 Bellona Place

66

49 (16 Bellona Place)

11 Mepham Place

66

52 (Mephan Place)

13 Cheshire Street

66

49 (16 Bellona Place)

14 Bellona Place

66

49 (16 Bellona Place)

15 Cheshire Street

69

49 (16 Bellona Place)

16 Champion Street

67

57 (19 McKillop Street)

20 Champion Street

67

57 (19 McKillop Street)

25 York Place

69

40 (17 York Place)

27 York Place

67

40 (17 York Place)

32 Bellona Place

66

49 (16 Bellona Place)

87 Castor Crescent

68

49 (16 Bellona Place)

168 John Burke Drive

67

52 (Mephan Place)

Construction Vibration

7.1.6.1

The Proposed District Plan applies the limits of DIN4150. However, there is the potential for
adverse effects at significantly lower levels. Therefore, we have assessed the vibration effects using
the limits of BS5228. Specifically, that consultation should take place where vibration levels may
reach a PPV of 1.0mm/s or greater.

7.1.6.2

Potential exceedances are predicted at 13 houses when works are close to dwellings. These limits
are described by BS 5228-2:2009 as “Typically acceptable with prior notification”.

7.1.6.3

We note that these limits are significantly below the levels which would cause cosmetic damage to
buildings. Timely and extensive communication with affected neighbours will be required when
vibration intensive activities occur nearby.
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7.1.7

Construction Traffic on Public Roads

7.1.7.1

Truck movements associated with construction travelling on public roads would not typically be
assessed under the provisions of NZS 6803:1999. However, since they will contribute to the noise
environment, is it important to consider any potential noise effects.

7.1.7.2

We have been provided with existing and predicted traffic movements by the traffic engineering in
the report titled “EPYK10-TR-RPT-02 to noise”.

7.1.7.3

From this we understand that heavy vehicles travelling to and from site will primarily use:

7.1.7.4

•

Mungavin Avenue;

•

Champion Street;

•

McKillop Street;

•

Niagara Street; and

•

Windley Street.

Table 23 shows the predicted increase in traffic noise from construction traffic movements. The
predicted increase in noise level is 0 to 2 dB. This is considered as an imperceptible change in noise
level for most people.
Table 23: Predicted change in traffic noise

8
8.1

Street

Increase in Traffic noise from Construction traffic (dB)

Mungavin Avenue

0

Champion Street

0

McKillop Street

1

Niagara Street

1

Windley Street

2

RECOMMENDED CONDITIONS
The following conditions are recommended:
(1) Construction noise shall be measured and assessed in accordance with New Zealand Standard NZS
6803:1999 “Acoustics - Construction Noise” and comply with the following Project Standards at any
occupied building, unless otherwise provided for in the CNVMP (condition 3).
Time of week
Weekdays

Saturdays

Sundays and Public Holidays

Time of period

dB LAeq

dB LAmax

0630-0730

55

75

0730-1800

70

85

1800-2000

65

80

2000-0630

45

75

0630-0730

45

75

0730-1800

70

85

1800-2000

45

75

2000-0630

45

75

0630-0730

45

75
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0730-1800

55

85

1800-2000

45

75

2000-0630

45

75

(2) Construction vibration shall be measured and assessed in accordance with German Standard DIN
4150-3:2016 “Structural Vibration – Part 3: Effects of Vibration on Structures” and comply with the
limits of that standard, unless otherwise provided for in the CNVMP (condition 3).

8.1.1

Construction Noise and Vibration Management Plan (CNVMP)
(3) A Construction Noise and Vibration Management Plan (CNVMP) must be prepared by a suitably
qualified person in accordance with Annex E of NZS 6803:1999 and submitted to the compliance
monitoring officer for approval at least 10 days prior to the commencement of the works. The
CNVMP must be implemented throughout the Project. The CNVMP objectives are to:
a)

Identify and adopt the best practicable option (BPO) for the management of construction
noise and vibration.

b) Define the procedures to be followed when the noise and vibration standards in
Conditions 1 and 2 cannot be met.
c)

Inform the duration, frequency and timing of works to manage disruption.

d) Require engagement with affected receivers and timely management of complaints.
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APPENDIX A GLOSSARY OF TERMINOLOGY
Ambient

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

Noise

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

dB

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

dBA

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

A-weighting

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

LAeq (t)

The equivalent continuous (time-averaged) A-weighted sound level. This is commonly
referred to as the average noise level.
The suffix "t" represents the time period to which the noise level relates, e.g. (8 h) would
represent a period of 8 hours, (15 min) would represent a period of 15 minutes and (22000700) would represent a measurement time between 10 pm and 7 am.
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APPENDIX B NOISE SURVEY DETAILS
B1

Equipment and personnel

Date & Time

28 and 29 September 2021(Sound Level Meter)
22 September to 5 October 2021 (Loggers)

Personnel

Thomas Hulland
Steve Arden
Victoria Warren
Harry Bartley

Methodology

Measurements were undertaken in general accordance with New Zealand Standard NZS 6801:2008
“Acoustics – Measurement of environmental sound”

Calibration

A calibration check was carried out on all equipment prior to and post the survey period with no
notably change in level.

Weather

Weather conditions during attended measurements were fine with 2 - 4/8 oktas cloud cover, a
temperature of 20 - 22 oC and a light breeze from the south.

of Marshall Day Acoustics

Instrumentation
Sound Level Meter:

Logger

Brüel & Kjær Type 2250

ACOEM 01dB

SN 3011587

Calibration due 18 May 2023

SN 11190

Calibration due 10 December 2021

SN 12224

Calibration due 19 July 2023

SN 10863

Calibration due 25 December 2022
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23/09/2021 11:15
23/09/2021 15:15
23/09/2021 19:00
23/09/2021 22:45
24/09/2021 2:45
24/09/2021 6:30
24/09/2021 10:15
24/09/2021 14:15
24/09/2021 18:00
24/09/2021 21:45
25/09/2021 1:45
25/09/2021 5:45
25/09/2021 9:00
25/09/2021 13:00
25/09/2021 17:00
25/09/2021 20:30
26/09/2021 0:30
26/09/2021 5:30
26/09/2021 8:45
26/09/2021 12:45
26/09/2021 16:45
26/09/2021 20:15
27/09/2021 0:15
27/09/2021 4:15
27/09/2021 7:45
27/09/2021 11:45
27/09/2021 15:45
27/09/2021 19:30
27/09/2021 23:15
28/09/2021 3:15
28/09/2021 7:00

B2

22/09/2021 12:15
22/09/2021 16:15

Measured Noise Level dB LAeq (15
minutes)
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APPENDIX C SOUND POWER LEVELS
The equipment noise level data for individual items of plant used in this assessment have been obtained from
measurements of similar equipment carried out by Marshall Day Acoustics and from manufacturers data. These levels
are presented below in TABLE
Equipment

Model

Sound Power Level (Lw dBA) per
individual item

Tracked excavator

37 Ton

103

Horizontal directional Drilling Rig

Herrenknecht HK 175C

106

Fluid Recycling Plant

American Augers MPR6000

110

Trucks

Various

108

Dewatering Pumps

150mm

77

Sheet Piling

MOVAX

116
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APPENDIX D NOISE AND VIBRATION MAPS
Figure 4: Predicted noise levels 0730 - 1800 hours
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Figure 5: Predicted Noise levels 1800 - 2000 hours
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Figure 6: Vibration Setbacks
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APPENDIX E POTENTIAL VIBRATION EXCEEDANCES
Table 24: List of vibration exceedances
Stage of works

Address

Section 1B

160 John Burke Drive
162 John Burke Drive
164 John Burke Drive

Section 1D

77 Champion Street
79 Champion Street
83 – 87 Champion Street (odd numbers)

Section 1E

23 York Place

Section 1H

22 Bellona Place
24 Bellona Place
26 Bellona Place
28 Bellona Place
30 Bellona Place
32 Bellona Place
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