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1. INTRODUCTION
The ABC 194 project is a mixed use development proposed for 360 – 388
Dominion Road and 113 Grange Road. The proposal is set behind the existing
row of shops on Dominion Road which will remain but are outside of the project.
Ground level will consist of car parking with residential units along the street
frontage of Prospect Terrace with commercial units to Grange Road. The car
parking extends to Level 1 where it shares the floor with a supermarket. Above,
the project becomes residential with apartments extending to various levels, the
uppermost of which is Level 5. Unusually, these apartments are of modular
construction and will be built offsite before being delivered via trucks and craned
almost complete into place.
This report provides an assessment of the entire development against the
relevant noise and vibration rules of the Auckland Unitary Plan – Operative in Part
(AUP). Specifically, it addresses construction noise and vibration effects, the
noise from the onsite business activities to neighbouring properties and the
ingress of noise into the residential component of the development from
neighbouring business activities.

2. THE AUP
All of the noise and vibration rules of the AUP are a function of zoning, both of
the site and its neighbours. This section identifies the relevant zones with the
specific AUP rules being provided in the separate sections that follow.
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Figure 1. AUP Zoning Map

3. CONSTRUCTION NOISE AND VIBRATION
This section addresses the effects of noise and vibration from the proposed
construction activities on the neighbours.

3.1.

Construction Noise and Vibration Management Plan

The intent of this report is to demonstrate that it is practical to complete the
project in a manner that results in effects that are reasonable on the surrounding
environment. To do this the noise, and vibration from anticipated forms of
construction are predicted using measurements of similar plant operating
elsewhere. This allows the expected levels to be calculated to the neighbouring
sites taking into account the specifics of this particular site. From this point,
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mitigation methods are considered to investigate the merits before providing an
assessment of the expected effects. Essentially, the report aims to develop a best
practice methodology for the construction of the project.

Based on consent being granted, it is then necessary to ensure that the actual
construction activities are completed within the consented limits. The standard
approach to achieving this is through a Construction Noise and Vibration
Management Plan (CNVMP), which is prepared by the successful contractor. The
purpose of this document is to bring together the policies and mitigation
measures for controlling the effects of construction noise and vibration.

The

CNVMP would ensure all practical steps are taken to control construction effects
and to develop mitigation measures, both generic (such as training and site
hoarding) and specific (such as enclosures for individual items of plant).

It is recommended a CNVMP should be a condition of any consent for this project
and, as such, it is referred to throughout the remainder of this section.

3.2.

Construction Process

The first activity will be the clearing of the site, which will include the demolition
of the existing buildings on site. Generally, this work will be undertaken with an
excavator that will simply push the existing structures over for removal with road
trucks, a process that is expected to take eight weeks.

There are concrete

elements to the building, including a car park ramp in the south eastern corner
of the site leading to a reinforced concrete first floor car park. The method of
demolishing the concrete structure would be determined by the selected
demolition contractor. Preliminary advice from the main contractor is that the
elevated slab would likely be saw cut into pieces that would then be craned to
trucks for removal. Beams and columns would then be cut out and similarly
removed. This particular part of the work would take an estimated month to
complete with the noisy saw cutting being limited to approximately seven days
spaced evenly over the demolition.
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The foundations of the existing buildings would then be removed with an
excavator and, if necessary, an excavator mounted hydraulic breaker over an
estimated period of four weeks.

No basement is proposed for the development, which is somewhat unusual for
large developments and provides a significant benefit as it removes the
requirement for retaining piles and extended periods of excavation, both of
which typically result in significant construction effects. The site will require
levelling and limited amounts of excavation for drainage and shallow
foundations. An excavator will be required for this work which, it is estimated,
will take six weeks and may include rock breaking to form the foundations and
service trenches.

While shallow foundations will be required in some areas, the larger load bearing
elements will require augured piles to be installed with a piling rig. The structural
engineer has indicated pile locations that were adopted for analysis. In total,
piling is expected to take up to eight weeks.

From this point, the superstructure will be completed noting that this is limited
to the car parks and supermarket. With the supermarket fitout included, this
process is expected to take 30 weeks.

Generally, the construction of the

superstructure is a lot less intensive than the earth works meaning such activities
can comply with the requirements of the AUP and they are not, therefore,
specifically addressed.

The apartments are of modular construction and will be shipped to site as a
largely completed item to be craned into place. Finishing work will include a
weather screen over the modules to complete the façade and the connections of
services. In total, the installation of the apartments is expected to take eight
weeks. This provides for a significantly reduced construction period, which leads
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directly to reduced adverse effects from the conventional construction options
which, it is anticipated, would result in up to one year’s construction.

3.3.

Construction Noise
AUP Construction Noise Rules

3.3.1.

Objective E25.2(4) of the AUP states that:

Construction activities that cannot meet noise and vibration standards are
enabled while controlling duration, frequency and timing to manage
adverse effects.
The corresponding policy, E25.3(10) states:

Avoid, remedy, or mitigate the adverse effects of noise and vibration from
construction, maintenance and demolition activities while having regard
to:
(a)
(b)

the sensitivity of the receiving environment; and
the proposed duration and hours of operation of the activity; and

(c)

practicability of complying with permitted noise and vibration
standards.

The above Objective and Policy recognise that construction activity is unique in
that it is inherently noisy, to the point that it often does not comply with the AUP
limits and that it is of limited duration. While not stated, the Objective and Policy
are consistent with Section 16 of the Resource Management Act (RMA) that:

Every occupier of land … shall adopt the best practicable option [BPO]
to ensure that the emission of noise from that land or water does not
exceed a reasonable level.

Rule E25.6.1(3) requires assessment in accordance with NZS6803: 1999
“Acoustics – Construction Noise” (NZS 6803), which in turn requires assessment
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at “approximately 1 m from the wall most exposed to the sound under

investigation and 1.2 m to 1.5 m above the relevant floor level”.

Rule E25.6.27 provides specific noise limits for construction when measured at a
point 1m from the façade of buildings within all neighbouring zones for
construction activities exceeding 15 days in duration. During the daytime the
limits are:

• Monday – Saturday 7.30am – 6.00pm

70dB LAeq and 85dB LAFmax

Rather than prohibit work outside of the daytime hours, the AUP simply provides
lower levels. The AUP therefore anticipates that low noise activities, such as
office work, painting and carpet laying will occur at other times. As these quiet
activities could readily be completed without the noise disturbing the neighbours
they are not considered further.

3.3.2.

Method of Construction Noise Prediction

Construction noise has been predicted to the surrounding sites using Predictor
software which is a three-dimensional geometry modelling program that has
been developed for the prediction of sound.

At this resource consent stage of the project when relevant subcontractors have
been appointed, the noise predictions have been based on measurements
undertaken at other sites such as of the breakers, excavators and piling rigs that
are expected for the proposal.

Given the natural variations in different types of plant that could be used on site,
a range of noise levels would realistically be expected from the various proposed
activities. Therefore, rather than report noise levels to the nearest whole number,
it is considered more appropriate to report, and subsequently assess, a range of
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noise levels for each of the activities to each of the surrounding sites. As a result,
noise levels are reported using 5dB bandwidths.

Each item of plant will operate at various locations about the site. Of all the levels
calculated to the neighbouring sites, those reported below are the uppermost,
representing the plant in the most exposed location. For the majority of the time,
when plant is operating in less exposed locations, noise levels will be less than
reported.

All analysis is in accordance with the requirements of NZS 6803. For this reason,
construction noise is not averaged over the day time period.

Where the analysis shows the potential to exceed the limits of the AUP, further
work was undertaken to provide an understanding of the duration of the elevated
levels. The method used was to place the plant being considered in a regular
grid across the site and predict the noise from each location. Applying the ratio
of the number of grid points above a certain level to the total number of grid
points to the time of the activity provides an indication of the duration that a
particular level will be exceeded. It should be stressed that, given the number of
factors that can affect the progress of an activity, this approach is simplistic and
its results should therefore be used as indicative only.

3.3.3.

Assessment Properties

To determine the extent of properties that require assessment, preliminary
analysis has been undertaken to investigate how far the permitted level of 70dB
LAeq might extend into the surrounding environment. This was achieved by
placing the piling rig, which is expected to be one of the loudest items of plant
required on site, at the four corners of the site and producing the 70dB contour
from its operation. By simply joining the contours up provides a quick estimate
of the neighbouring buildings to be included in the analysis noting that where
the 70dB contour falls just short of a house, that house has been included. The
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four corners of the site were selected for the preliminary analysis as they
represent the closest that the plant could be to the neighbours. The detailed
analysis that follows places the rig in the exact locations expected and is
therefore more accurate than this preliminary assessment. Figure 2 shows this
exercise, and its results.

Due to the method used to prepare contours, they are less accurate than the
calculated noise level at a discrete point. Therefore, while contours are useful in
providing an overall understanding of a situation, the calculated levels of Table 1
take precedence over the contour of Figure 2.

The recent practice note RC 3.2.23(V1) from Auckland Council requires that rather
than predicting noise to the dwellings that currently occupy the neighbouring
sites, analysis is to include potential future developments. For construction
noise, analysis has been based on the existing neighbouring buildings, as there
are no obvious signs of intended development on neighbouring sites and it is
considered unlikely that should such work commence in the near future it would
be completed before the expected start of the project in March 2021. As such,
analysis of construction effects has been based on the neighbouring sites as they
are now.

This includes current building heights, which have been correctly

incorporated into Predictor so that the predicted levels are in accordance with the
requirements of NZS 6803.

Analysis other than for construction noise, which is presented later in this report,
addresses the requirements of practice note differently.
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Generally, the surrounding properties are as they appear, being either retail
shops or residential dwellings. There are exceptions, as follows:

SITES 3 - 5
Sites 3 - 5 (Figure 2) are typical residential dwellings for the area that are used for
aged care. While this activity is considered a residential use, it is expected that
the occupants would be present throughout the day, unlike a private dwelling
where the occupants may be elsewhere during business hours.

SITE 20
This site is used as a Girl Guide hall. The Guide’s website shows bookings from
next March to be limited noting that with the hall empty, there are no effects.

SITE 21
Davis Funeral Homes occupy this site and conduct services and receptions on
site. While the construction rules of the AUP do not provide different limits for
funeral homes, it is suggested that this situation would be ideal to be addressed
through the CNVMP and, more specifically, consultation with the funeral home
to determine if noisy activities can be scheduled so as not to clash with events.

SITE 30
This site represents a block of buildings immediately to the west of the proposal.
It consists of ground floor retail tenants with a shop to Dominion Road and a back
of house area facing the proposal. Level 1 above consists of office space owned
by Silk Road Management Ltd who advise that, during construction, the offices
will be vacant. As such, construction noise is considered to the ground floor retail
units while operational noise is considered to both ground and first floor.

3.3.4.

Mitigation

To ensure that the proposed works are consistent with the BPO, mitigation
discussions with the design team revolved around the options available to
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complete the works. A major focus of these discussions was how to reduce the
amount of excavation necessary, as doing so typically requires the activities that
produce the highest amounts of noise and vibration, such as the installation of
retaining piles and excavation which, on this site, would be largely through rock.
The solution developed by the team was to not only omit a basement, but also
to raise the ground floor slab slightly to reduce the depth of excavation necessary
for foundations.

In terms of specific mitigation, the following solution was developed for this
assessment. As with all projects, there will always be options meaning the
described mitigation does not represent the only construction solution but rather
demonstrates that such options exist.

2.4m solid plywood hoarding is proposed about the perimeter of the site. To be
effective as a barrier, the hoarding should be constructed from a material with a
surface density of at least 10kg/m2, such as 18mm thick plywood. There must be
no gaps in the hoarding, including at its base where it must meet the ground.

Access through the hoarding will be required. None is provided at this point as
it is an issue that the contractor will have to address for this specific site. In
general, unmitigated openings may be possible, depending on the exact
locations of the work. If not, a solid gate would be an acceptable solution.
Whatever the final design solution, it will require input from the appropriate
contractors through a CNVMP.

While the 2.4m hoarding discussed above will effectively screen the low level
noise sources, such as the excavator and rock breaker, it will provide little
mitigation for the drill rig as the turntable and kelly are well elevated. Consistent
with best practice, additional mitigation is recommended for the piling rig when
operating close to both the eastern and western boundaries. One option may be
to increase the height of the hoarding on this boundary. However, screening in
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the order of 5 – 6m high would be required and this would likely present technical
challenges, particularly relating to how it was supported laterally. Based on
experience at other sites, hanging a screen between the drill rig and receiver with
a secondary crane would be another option. While the preferred method of
screening would be for the contractor to develop through a CNVMP, the predicted
noise levels presented below are based on a 5dB reduction to the piling being
available from screening to the eastern and western boundaries that is over and
above that provided by the hoarding.

If a concrete saw is used to cut the existing level 1 car park slab, the reported
levels assume 2.4m high hoarding placed on the upper car park slab to screen it
from the neighbours. Any saw cutting at ground floor will be screened by the
hoarding described above.

3.3.5.

Construction Noise Levels

The following Table 1 reports the predicted levels of construction noise. The Lmax
levels included in the AUP rule are omitted for clarity. Generally, the degree of
effects resulting from an assessment using the LAeq metric coincide with the
effects using the Lmax.
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Table 1. Summary of Predicted Construction Noise Levels
Site
(Fig 1)
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Address
342 - 346 Dominion Rd
95 Prospect Terrace
91 Prospect Terrace
89 Prospect Terrace
87 Prospect Terrace
85 Prospect Terrace
83 Prospect Terrace
86 Prospect Terrace
82A Prospect Terrace
84 Prospect Terrace
84A Prospect Terrace
82 Prospect Terrace
82A Prospect Terrace
111 Grange Road
109 Grange Road
107 Grange Road
126 Grange Road
128 Grange Road
130 Grange Road
132 Grange Road
400 Dominion Road
373 - 375 Dominion Rd
371 Dominion Road
367 Dominion Road
375 - 361 Dominion Rd
353 - 355 Dominion Rd
349 Dominion Road
343 - 345 Dominion Rd
341 Dominion Road
378 - 388 Dominion Rd
Complies with the limits of the AUP
71 – 75dB LAeq
76 - 80dB LAeq
81 – 85dB LAeq

Construction Noise Levels (dB LAeq)
Concrete
Excavator Breaker Piling
Cutting
56 - 60
60 - 65 71 - 75
56 – 60
56 - 60
60 - 65 71 - 75
60 – 65
56 - 60
60 - 65 71 - 75
60 – 65
56 - 60
66 - 70 71 - 75
60 – 65
56 - 60
66 - 70 71 - 75
60 – 65
46 - 50
51 - 55 56 - 60
56 – 60
51 - 55
60 - 65 66 - 70
60 – 65
66 - 70
71 - 75 71 - 75
60 – 65
60 - 65
71 - 75 71 - 75
66 – 70
56 - 60
60 - 65 60 - 65
60 – 65
51 - 55
60 - 65 60 - 65
66 – 70
46 - 50
51 - 55 51 - 55
60 – 65
46 - 50
56 - 60 56 - 60
60 – 65
66 - 70
76 - 80 76 - 80
76 – 80
56 - 60
66 - 70 66 - 70
71 – 75
51 - 55
60 - 65 60 - 65
60 – 65
56 - 60
66 - 70 71 - 75
71 – 75
56 - 60
66 - 70 71 - 75
76 – 80
56 - 60
66 - 70 71 - 75
71 – 75
56 - 60
66 - 70 71 - 75
66 – 70
56 - 60
66 - 70 71 - 75
60 – 65
46 - 50
56 - 60 56 - 60
56 – 60
51 - 55
60 - 65 66 - 70
56 – 60
51 - 55
60 - 65 66 - 70
60 – 65
51 - 55
60 - 65 60 - 65
60 – 65
46 - 50
56 - 60 60 - 65
56 – 60
46 - 50
51 - 55 51 - 55
51 – 55
56 - 60
60 - 65 66 - 70
51 – 55
51 - 55
60 - 65 66 - 70
51 – 55
71 - 75
81 - 85 76 - 80
60 – 65
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Based on measurements of concrete pumps and on the assumption that they
were to operate in an unscreened location, they could operate in compliance with
E25.6.27 provided they were placed nominally 35m from the façade of a
neighbouring building. Should the pumps operate behind the site hoarding, the
distance to the nearest façade required for compliance would reduce to 12m.
Given the size of the site, this is considered manageable with best practice being
to address its location through the CNVMP.

3.3.6.

Assessment of Construction Noise Effects

Table 1 shows that generally, construction noise will comply with the 70dB LAeq
limit of the AUP and as such, the conclusion is that the resulting effects on the
neighbours will be reasonable. There are, however, a number of occasions
where construction noise is predicted to exceed the AUP requirements.

In

assessing the effects of these exceedances, consideration has been given to the
level of noise and the duration.

The following provides a guide to the effects of construction noise for the
neighbours.

≤70dB LAeq
Such levels are compliant with the AUP limits and are therefore considered
reasonable.

71 – 75dB LAeq
Outdoor conversations would require raised voices.

Internally, some

modification may be necessary for activities such as conversations and listening
to the radio and television, but typical household activities would generally be
undertaken satisfactorily. Such effects are common for construction noise and it
is noted that this range of levels is permitted by the AUP for construction
activities between 15 days and 20 weeks’ duration.
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76 – 80dB LAeq
Outdoor conversations would become difficult and it would be reasonable to
expect people to choose not to spend time in such areas. Internally, the noise
would reach levels where people could be expected to choose rooms based on
construction noise. Such levels of construction noise are at the higher end of
what is considered appropriate, noting that they fall within the range permitted
by the AUP for construction activities of not more than 15 days.

80 – 85dB LAeq
Considered to represent high levels of noise that could not be tolerated for
significant periods of time.

With the above in mind, the effects of noise on the surrounding sites are
considered separately below.

SITES 1 - 5
Sites 1 – 5 are on the northern side of Prospect Terrace. Site 1 is a retail unit
while Sites 2 – 5 are dwellings that form part of an aged care development. Table
1 shows the predicted level from rock breaking will be within the 71 – 75dB LAeq
range, noting that these levels would only occur should rock breaking be required
close to these sites which, at this stage, cannot be confirmed. Further analysis
shows that these levels could be expected for an estimated 3 – 6 days, after which
time levels would be complaint with the requirements of the AUP. It is noted that
large scale construction sites generally result in more significant effects than are
predicted in this instance and that those effects are generally well tolerated by
the community provided there is appropriate consultation before works
commence. Such consultation would be directed through a CNVMP.

SITES 8, 9, 14 & 15
The residential dwellings to the east of the proposal are described as Sites 8 – 15.
The following Table assigns durations to the predicted levels.
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Table 2. Noise Level and Duration to Sites 8, 9, 14 & 15
Site
(Fig 1)

Address

8
9
14
15

86 Prospect Terrace
82A Prospect Terrace
111 Grange Road
109 Grange Road

Duration (Days) of Noise Level Ranges (dB
LAeq)
Concrete
Breaker
Piling
Cutting
71-75 76-80 71-75 76-80 71-75 76-80
1
2
2
2
1
1
1
1
3
4
3
-

Table 2 shows that the total expected duration of the elevated noise levels can
be measured in days, rather than the weeks or months more typical of large
construction projects. The reason for the relatively short nature of the elevated
noise levels is the design team’s decision to exclude a basement. Based on this,
consultation with the neighbours will be a useful approach in managing effects
to the neighbours.

The most intensive activity is the saw cutting of the concrete car park structure in
the south eastern corner of the site. The saw cutting is relatively infrequent as it
is only needed to cut portions of the structure away once it is supported by a
crane. Given the relatively short time required for cutting the individual slabs,
there exists the possibility to programme it for times that best suit the neighbours
with the CNVMP being the appropriate mechanism with which to liaise with
neighbours.

SITES 17 – 19, 20 & 21
These buildings are on the southern side of Grange Road. Sites 17 – 19 are
residential dwellings while 20 is a Guide Hall and 21 a funeral home.

The

following Table provides a breakdown of the times that various levels can be
expected.
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Table 3. Noise Level and Duration to Sites 17 - 21
Site
(Fig 1)
17
18
19
20
21

Duration (Days) of Noise Level Ranges
Piling
Concrete Cutting
71-75dB
71-75dB
76-80dB
LAeq
LAeq
LAeq
1
5
1
2
5
4
4
3
1
-

Address
126 Grange Road
128 Grange Road
130 Grange Road
132 Grange Road
400 Dominion Road

The residential dwellings (sites 17 – 19) are exposed to similar levels of
construction noise as the eastern neighbours (Table 2). Again, the duration of
the exposure is considered relatively small for such a large construction project.
When combined with the predicted levels, consultation with the neighbours is
considered the most practical method of further managing effects.

Noise levels for the Guide Hall (Site 20) only encroach into the 71 – 75dB range
for a predicted 3 days. Given the intermittent use of the hall, any effects would
be minimal.

The one day of elevated levels to the funeral home at 400 Dominion Road is
considered relatively minor.

As with the remainder of the noise from the

construction, it is considered that the best approach for managing effects to the
funeral home is through consultation with the intent of limiting noisy activities
during services and/ or receptions.

SITE 30
Site 30 represents the existing shops along the proposal’s western boundary.
Noise levels are predicted 1m from the façades, which is the back of house for
the retail units.

The shops themselves face Dominion Road.

As such, the

predicted levels are likely to overstate the effects to these sites. The following
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Table summarises the durations of the various levels to each individual shop
within the larger Site 30.

Table 4. Noise Level and Duration to the Shops of Site 30
Site
(Fig 1)
30

Address

Duration (Days) of Noise Level Ranges
Excavator
Breaker
Piling
71-75dB
71-75dB
81-85dB
76-80dB
LAeq
LAeq
LAeq
LAeq

378 – 388
Dominion Road

2

1

1

1

As with the other sites addressed above, the duration of the levels above the AUP
limits is relatively small. Site 30 differs from the those addressed above in that it
potentially receives the highest levels of between 81 – 85dB LAeq from the breaker.
The first point to note is that these levels would only eventuate should breaking
be required close to the western boundary and, even if they did, the high levels
would be present for a day (with a further day at 72 – 75dB LAeq) at the rear of the
units.

3.4.
3.4.1.

Construction Vibration
AUP Construction Vibration Rules

Part (a) of Rule E25.6.30 requires that vibration from construction must comply
with the limits set out in the German Industrial Standard DIN 4150-3 (1999):
“Structural Vibration – Part 3 Effects of Vibration on Structures”. The relevant
criteria of this Standard are shown below:
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Table 5. Relevant Criteria of DIN 4150
Guideline values for velocity, ʋi, in mm/s
Vibration at the foundation at Vibration at
a frequency of
horizontal
plane of
highest
1Hz to
10Hz to
50Hz to
floor at all
10Hz
50Hz
100Hz*
frequencies

Type of structure

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

20

20 to 40

40 to 50

40

5

5 to 15

15 to 20

15

3

3 to 8

8 to 10

8

Dwellings and buildings of similar
design and/or occupancy
Structures that, because of their
particular sensitivity to vibration, cannot
be classified under lines 1 and 2 above
and are of great intrinsic value (e.g.
listed buildings under preservation
order)

*) At frequencies above 100 Hz, the values given in this column may be used as
minimum values.

Part (b), E25.6.30 requires that the following limits be achieved when measured
in the corner of the floor of the storey of interest for multi-storey buildings, or
within 500mm of ground level at the foundation of a single storey building.

Table 6. Additional AUP vibration Criteria
Receiver

Period

Occupied activity
sensitive to noise

Night-time 10pm to 7am
Daytime 7am to 10pm

Other occupied

At all times

buildings

Peak Particle Velocity
Limit
millimetres/ second
0.3 mm/s
2mm/s
2mm/s
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The effect of Tables 5 and 6 is to provide two different criteria for the same
activity. When assessing effects, it is useful to note that the DIN limits are for the
protection against cosmetic structural damage, such as cracks forming in plaster
board walls. The more stringent limits of Table 6 are more applicable to amenity.
To provide further understanding as to the amenity effects of vibration, BS 52282: 2009 ‘Code of Practice for Noise and Vibration Control on Construction and
Open Sites- Part 2: Vibration’ provides the following descriptions:

0.14 mm/s

Vibration might be just perceptible in the most sensitive situations
for most vibration frequencies associated with construction. At
lower frequencies, people are less sensitive to vibration.

0.3 mm/s

Vibration might be just perceptible in residential environments.

1.0 mm/s

It is likely that vibration of this level in residential environments will
cause complaints but can be tolerated if prior warning and an
explanation has been given to residents.

10 mm/s

Vibration is likely to be intolerable for only a very brief exposure to
this level.

3.4.2.

Levels of Construction Vibration

Of the plant anticipated for the construction, the activities that will result in the
highest levels to the neighbouring sites are likely to be excavation, any breaking
of foundations and piling. These activities form the basis of the analysis.

All predictions are based on measurements of similar activities with the resulting
levels calculated to the neighbouring properties.
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Table 7. Calculated Levels of Vibration
Site
(Fig 1)
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Address
342 - 346 Dominion Rd
95 Prospect Terrace
91 Prospect Terrace
89 Prospect Terrace
87 Prospect Terrace
85 Prospect Terrace
83 Prospect Terrace
86 Prospect Terrace
82A Prospect Terrace
84 Prospect Terrace
84A Prospect Terrace
82 Prospect Terrace
82A Prospect Terrace
111 Grange Road
109 Grange Road
107 Grange Road
126 Grange Road
128 Grange Road
130 Grange Road
132 Grange Road
400 Dominion Road
373 - 375 Dominion Rd
371 Dominion Road
367 Dominion Road
375 - 361 Dominion Rd
353 - 355 Dominion Rd
349 Dominion Road
343 - 345 Dominion Rd
341 Dominion Road
378 - 388 Dominion Rd

Vibration, PPV (mm/s)
Excavator Breaker
Piling
0.8
1.0
2.5
0.5
0.7
1.7
0.6
0.7
1.9
0.6
0.8
2.0
0.6
0.8
2.0
0.6
0.7
1.8
0.5
0.6
1.5
1.4
1.7
4.4
1.3
1.6
4.1
0.7
0.9
2.2
0.7
0.8
2.1
0.5
0.6
1.5
0.5
0.6
1.5
1.7
2.2
5.5
0.8
1.0
2.5
0.5
0.6
1.6
0.6
0.7
1.8
0.6
0.7
1.9
0.6
0.8
1.9
0.7
0.9
2.2
0.7
0.9
2.3
0.4
0.6
1.4
0.5
0.6
1.5
0.5
0.6
1.5
0.5
0.6
1.5
0.5
0.6
1.5
0.5
0.6
1.5
0.4
0.5
1.3
0.4
0.5
1.2
1.9
2.4
6.1

Vibration complies with AUP limits
2mm/s <Vibration ≤ 5mm/s
Vibration > 5mm/s
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3.4.3.

Vibration Assessment

Table 7 shows that vibration levels will generally comply with the AUP limits. At
these locations, the effects can be described as appropriate.

Where vibration levels are predicted to exceed 2mm/s further investigation has
been undertaken.

ROCK BREAKING
The following is a plot of vibration from rock breaking calculated at Site 30, which
is predicted to receive the highest levels of vibration.

Figure 3. Rock Breaking Vibration to Site 30

Figure 3 shows that while vibration is predicted to exceed 2mm/s, it will be well
below the cosmetic damage threshold of DIN 4150/ E25.6.30(1). The conclusion
is, therefore, that should rock breaking be required close to Site 30, it may be
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noticeable at mild levels but would not cause any cosmetic damage.

It is

proposed to manage the amenity effects through consultation.

PILING
The highest levels of vibration from the piling will also be experienced at Site 30,
with further analysis showing:

Figure 4. Piling Vibration to Site 30
The conclusion to piling vibration is the same for the rock breaking. While it will
be noticeable at times, it will be well within the cosmetic damage protection
threshold of DIN 4150/ E25.6.30(1). This being the case, it is considered that the
amenity effects can be addressed through advising the occupants of Site 30 of
the piling activity and its likely effects.
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4. NOISE TO NEIGHBOURS
The proposal contains a number of noise sources. This section identifies those
sources, predicts the likely noise from them and describes how they will be
mitigated and/ or managed to comply with the relevant noise limits of the AUP.

4.1. AUP Noise Rules
The following Table identifies the relevant AUP rules for operational noise from
the site at the neighbouring sites, and their limits. The rules are based on the
zoning of the site, which is shown in Figure 1.
Table 8. Operational Noise Rules
Measurement
Location
Incident on
façade

Rating Level
Day
Night
65dB LAeq
55dB LAeq
65dB Leq (63Hz)
60dB Leq (125Hz)
75dB LAFmax

E25.6.7

Incident on
façade

60dB LAeq

50dB LAeq
60dB Leq (63Hz)
55dB Leq (125Hz)
75dB LAFmax

E25.6.19

Within the
boundary

55dB LAeq

45dB LAeq
60dB Leq (63Hz)
55dB Leq (125Hz)
75dB LAFmax

Neighbouring
zone
Mixed Use1

E25.6.8

Local Centre2

Residential3

AUP Rule

1. Day time is 7am to 11pm
2. Day time is 7am to 10pm
3. Day time is 7am to 10pm Mon to Sat and 9am to 6pm Sundays
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4.2. Proposed Activities
4.2.1.

Residential Units

In terms of noise generation, the proposal can be broken into its residential,
supermarket and ancillary retail components. Addressing the residential first,
noise from a residential activity should, by definition, be able to comply with the
noise limits of the surrounding Business and Residential zones. The one activity
that is considered is the noise from vehicles within the car park, as they are all
concentrated about the entrance and exit. Traffic is addressed in 4.2.3 below.
4.2.2.

Ancillary Retail Units

The ancillary retail units that front onto Grange Road will be individually
tenanted. It will therefore be the responsibility of those tenants to manage noise
from their activities to within the appropriate limits of the AUP. Given the site’s
location in a local village centre, the proposed shops can reasonably be expected
to largely replicate the existing activities. Given that the shopping centre has
been functioning for some time, it is reasonable to conclude that it is currently
doing so without undue effects so that more of the same should not cause an
issue.
Mechanical plant is one item that can cause noise complaints. In general terms,
there are numerous mitigation measures that can be applied to such plant
including its suitable selection and location, screening, enclosing or the addition
of silencers. Based on this, and experience with similar projects, it is considered
reasonable to assume that it will be practicable for any mechanical plant to
comply with the relevant noise limits.
Traffic movement from the ancillary retail shops has been combined with that of
the supermarket for assessment.
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4.2.3.

Supermarket

Noise from the supermarket comprises of three sources, the car park, the truck
unloading bay and the mechanical plant.

As described above, there are

numerous solutions for controlling noise from mechanical plant and it is relevant
that there are numerous supermarkets operating successfully in the residential
environment. Based on this, it is concluded that plant noise will be controlled to
within the required limits of the AUP during detailed design.
Delivery vehicles will visit the unloading bay during the day time hours of the
AUP, some with refrigeration units operating. Access is via a ramp from Prospect
Terrace that is located near the north eastern corner of the site. The entrance is
initially flat with a 2.5m high wall screening the trucks from the eastern residential
neighbours, before a fully enclosed ramp to the first floor. Once in the unloading
bay, the trucks will be unloaded with gas forklifts before departing down the exit
ramp that extends all the way to Grange Road.
Up to 15 delivery vehicles of all sizes are expected to visit the supermarket per
day with most doing so between the hours of 7.00am and 3.00pm.
The customers of the supermarket and the ancillary retail units will enter the car
park from the entrances off either Prospect Terrace or Grange Road. During the
peak hour, 505 individual vehicle movements are expected, evenly split between
the two entrances. The passenger vehicles for the residential component of the
project will enter and exit the carpark through a dedicated, and enclosed, ramp
immediately west of the truck ramp. At peak hour, up to 60 individual vehicle
movements per hour are expected.

4.3. Operational Noise Levels
Analysis of noise from the proposal has been undertaken using rating levels. A
rating level is the predicted level of noise from the activity that is then adjusted
in accordance with the requirements of NZS 68021 and the AUP.

1

NZS6802: 2008 Acoustics – Environmental noise

These
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adjustments recognise that the effects from noise are not described by level
alone, but also include consideration of the type of noise and its duration.
Section 4.3.1 below describes the way in which the noise level was predicted
while section 4.3.3 describes the adjustments made to it to determine the rating
level. This rating level is then compared to the requirements of the AUP, which
is shown in Table 8.
4.3.1.

Noise Level Prediction

The same Predictor software used to calculate construction noise levels has been
used to predict operational noise. In this instance, the proposed building has
been added to the model based on architectural plans and the various activities
have been added using base data of the same activity being undertaken at other
sites.
4.3.2.

Receivers

Section 3.3.3 describes the surrounding neighbours adopted for the assessment
of construction noise. These same sites have been reused for operational noise.
The receivers have, however, been modified from the construction assessment
in accordance with Auckland Council Practice Note RC 3.2.23(V1). As such, the
receivers within the Residential zone now all represent a 2 storey dwelling. It is
understood that being in the Mixed Use zone, Site 20 could be replaced with a
building up to 18m in height but that the rest of the Business sites considered in
the assessment are limited to 13m, and have been modelled as such.
4.3.3.

Averaging and Special Audible Characteristics

NZS 6802 notes that “Sound that has special audible characteristics, such as

tonality or impulsiveness, is likely to cause adverse community response at lower
sound levels, than sound without such characteristics”. For the proposal, the
only sound that is considered to have a special audible characteristic would be
tonal reversing signals. While the supermarket has been designed so that the
trucks do not need to reverse, the forklifts unloading the trucks do need to
reverse. While it is possible that the reversing alarms could be of the broadband
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type which have no special audible characteristics, noise from the unloading bay
has conservatively been assessed as having a special audible characteristic
resulting in the addition of 5dB to the predicted levels. Should it be possible to
use broadband alarms, this would increase the factor of safety to the design.
Noise from the supermarket activities will vary throughout the day indicating that
averaging would be appropriate. However, as noise from the plant cannot yet be
quantified, averaging cannot be accurately undertaken and, therefore, has
conservatively been ignored.
4.3.4.

Mitigation

The proposal includes the following mitigation:

UNLOADING BAY
The unloading bay will be fully enclosed. Heavy construction, such as concrete
or masonry, would provide the necessary reductions with a factor of safety. The
following analysis is based on an example of a lightweight construction to
demonstrate its practicability.

Both the walls and roof of the enclosure are

assumed to be profiled metal cladding on framing of at least 100mm wide that is
lined internally with 20mm plywood. Cavity absorption, such as 75mm fiberglass
or polyester will be placed within the cavity.

UNLOADING BAY RAMPS
The unloading bay will be served by an entrance and an exit ramp. To control
noise from the trucks as they traverse these ramps, each will be fully enclosed,
with the only exception being that the entrance ramp will start nominally 9m back
from the Prospect Terrace boundary. This setback is for visual amenity with the
9m length being replaced with a 2.5m high noise wall placed on the edge of the
ramp.
As with the enclosure proposed for the unloading bay, those for the ramps and
noise wall, could be of heavy construction or an appropriately deigned,
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lightweight solution. Analysis uses the same, framed construction as described
for the unloading bay.
4.3.5.

Predicted Noise Levels

The following Table summarises the noise levels to the neighbouring sites from
the proposed activities.
Table 9. Operational Noise Levels
Site (Fig 1)
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

Address
342 - 346 Dominion Road
95 Prospect Terrace
91 Prospect Terrace
89 Prospect Terrace
87 Prospect Terrace
85 Prospect Terrace
83 Prospect Terrace
86 Prospect Terrace
82A Prospect Terrace
84 Prospect Terrace
84A Prospect Terrace
82 Prospect Terrace
82A Prospect Terrace
111 Grange Road
109 Grange Road
107 Grange Road
126 Grange Road
128 Grange Road
130 Grange Road
132 Grange Road
400 Dominion Road
373 - 375 Dominion Road
371 Dominion Road
367 Dominion Road
375 - 361 Dominion Road
353 - 355 Dominion Road
349 Dominion Road
343 - 345 Dominion Road
341 Dominion Road

Operational Noise,
dB LAeq
32
39
45
47
47
43
43
52
48
45
45
43
43
54
45
44
46
47
41
29
31
26
25
26
26
26
26
26
27

33

Site (Fig 1)
30

4.3.6.

Address
378 - 388 Dominion Road

Operational Noise,
dB LAeq
30

Assessment of Operational Noise Levels

Table 9 shows that operational noise from the proposed activities will comply
with the 55dB LAeq day time limit of the AUP. Based on this it is concluded that
the noise effects are as anticipated by the AUP and can therefore be described as
less than minor.
The sites exposed to the highest levels of noise are those to the east where the
activities of the truck unloading bay control the levels.

The reported levels

include the truck refrigeration units, which will only be present on occasional
trucks as well as the 5dB penalty for special audible characteristics.
The only night time activity, other than the plant, will be the passenger vehicles
of the residents and those visiting the retail units and the supermarket. There
will be no night time truck movements associated with the supermarket. Given
all car park exits are from the enclosed building directly onto the road, little noise
is expected from this activity. As an example, the highest noise level from the
day time vehicle movements, is predicted to be 44dB LAeq at Site 8. This day time
level complies with the 45dB LAeq night time criterion meaning that with the lower
night time vehicle movements expected, compliance at night would be achieved
with a factor of safety.

5. NOISE INGRESS FROM NEIGHBOURING SITES
As the proposal is within a Business zone, the residential component can expect
higher levels than are considered desirable for residential amenity from the
legitimate activities of the neighbouring sites. This section addresses how these
effects will be mitigated.
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5.1. AUP Noise Rules
Rule E25.6.10 of the AUP requires that the building envelope of dwellings within
the Mixed Use zone be designed to achieve the following internal levels to noise
sensitive spaces. These criteria are based on the noise that the proposal can
expect from its neighbours, which is defined by E25.6.8 (section 3.1):
Table 10. Internal Noise Limits
Unit Affected
Bedrooms

Time
Between 11pm and 7am

Level
35dB LAeq
45dB at 63 HZ LAeq
40dB at 125 HZ LAeq

Other

noise

sensitive At all other times

40dB LAeq

spaces

The rule goes on to provide ventilation requirements when it is necessary to close
windows to control the ingress of noise. While ventilation is outside of the scope
of this report, E25.6.10.3(f) requires that should mechanical ventilation be
necessary, the noise it produces must not exceed 35dB LAeq. Given the large
number of mitigation options available to ventilation systems, including the
suitable selection of plant and silencers, complying with the noise requirements
can be addressed during detailed design, and is not discussed further.
The incident noise rule (E25.6.8) defines how much noise a site can expect from
its neighbours, regardless of the neighbours’ zoning. In this instance, basing the
design of the proposed residences on the assumption that the dwellings to the
north, east and south will produce the levels permitted by E25.6.8 would result in
an overdesign of those facades. While those residential neighbours could, in
theory, generate the high levels of noise to the proposal permitted by the AUP
they would be prevented from doing so in practice, as they are also required to
comply with the residential noise rule (E25.6.2) to their other Residential zone
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neighbours. Simply put, designing in strict accordance with E25.6.10 would
result in the building envelope being over engineered.
A more reasoned approach is proposed whereby the building envelope of the
proposed dwellings is designed to achieve the required internal levels based on
the noise levels that can realistically be expected from the neighbours. Clearly,
the Business neighbours can generate the noise levels described by E25.6.8.
However, the activities within the Residential zone would be limited to the levels
of the Residential zone rule (E25.6.2) to their remaining neighbours and, by
default, to the proposal. The following is suggested as a specific condition of
consent for the proposal based on the approach described above. It is expected
that a ventilation condition will be required but, as this is outside of the scope of
this report, it is not included in what is intended to be a noise condition.

Noise sensitive spaces must be designed and/or insulated so that the internal
noise levels do not exceed the levels in the following Table:

Units affected

Time

Internal Noise
Requirement

Bedrooms and sleeping areas

Between
11pm and 7am

35dB LAeq
45dB at 63 Hz Leq
40dB at 125 Hz Leq

Other noise sensitive spaces

At all other times

40dB LAeq

The internal levels of the above Table must be achieved based on the
following incident façade levels from the neighbouring zones:
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Neighbouring Zone
Business – All zones

Time

Indecent Level

7am – 11pm

65dB LAeq

11pm and 7am

60dB LAeq
60dB at 63 Hz Leq
60dB at 125 Hz Leq

Residential zone

7am – 11pm

50dB LAeq

11pm – 7am

40dB LAeq

Where windows are required to remain closed to achieve the internal levels
specified in the above Table, an alternative means of ventilation will be
required. If a mechanical ventilation solution is proposed, noise from its
operation shall be no greater than 35dB LAeq when measured 1m from the
diffuser.

5.2. Building Envelope Design
The following provides a design solution to satisfy the proposed condition to
demonstrate that it is practicable to achieve with standard construction
techniques noting that alternative solutions also exist.
The design of the building envelope has been broken into three stages to
represent the changing noise levels across the project with each being described
below. Where cavity absorption is referred to, 75mm thick fibreglass is suitable.
Alternatively, polyester blanket with a minimum density of 14.7kg/m3 and 1900
rayls/m could be used.

5.2.1.

Building Envelopes requiring No Acoustic Design

Facades of conventional construction where windows are open for ventilation
typically achieve a 15dB reduction in external noise. The reduction is controlled
by the open window and therefore applies to most façade types, regardless of
their construction.

The first facade type, therefore, is where the required
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reductions are 15dB, or less. The location of these facades is shown in orange
on the following Figures 5 – 10 and have no specific acoustic requirements.
Windows do not have to be closed for the control of noise.

5.2.2.

Building Envelopes Exposed to Highest Incident Noise Levels

The apartments that are fully exposed to the activities of the neighbouring
Business zoned sites will require the heaviest construction. These are shown in
purple on Figures 5 – 10.

BEDROOMS
Glazed walls have been assumed to be fully glazed with no sections of infill
lightweight wall.

In such instances, double glazing consisting of 8.38mm

laminate/ 12mm cavity/ 6mm float glass will provide the necessary reductions,
on the basis that only one of the bedroom walls is glazed. This glazing must
remain closed to achieve the required reductions.
Where bedrooms are at the end of a row of apartments, the external wall will
have a heavy cladding. The walls could either be precast concrete or if a framed
option is preferred, it must have a heavy veneer such as 70mm brick. Framed
walls would require cavity absorption and a plasterboard wall lining with a
surface mass of nominally 8.4kg/m2. 13mm standard Gib Board is a suitable
example.
The articulation of some facades sees some bedrooms protruding beyond its
neighbour. Where the articulation does not exceed a nominal 600mm, framed
walls are suitable. Cladding the wall with 6mm RAB, a nominal 20mm cavity and
a lightweight rain screen would be suitable provided it had cavity absorption and
was lined internally with 2 x plasterboard each with a surface density of 8.4kg/m2
(13mm standard Gib Board).
The roof will be clad with profiled metal cladding. Based on cavity absorption,
the ceiling will require 2 layers of plasterboard, each with a surface mass of not
less than 9.5kg/m2. 2 x 13mm Fyreline would be suitable.
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ALL OTHER HABITABLE ROOMS
Glazing to the remaining habitable rooms of 6/ 12/ 4 would achieve the required
internal noise levels, when closed.
External walls could either be of concrete or masonry construction. Framed walls
would require cladding with 6mm RAB, a nominally 20mm cavity and a
lightweight rain screen. Absorption in the cavity would be required as would a
plasterboard lining of not less than 8.4kg/m2.
Ceilings could be a single layer of 9.5kg/m2, with 13mm Fyreline being a suitable
example.

5.2.3.

Building Envelopes Exposed to Intermediate Noise Levels

Apartments that are further from and/or screed from the neighbouring Business
zoned site can expect lower levels of noise. The following is an example of how
the construction of the building envelope could be staged, with suitable locations
for its use shown in blue in the following Figures.

BEDROOMS
The design has been based on double glazing of 6/ 12/ 6, which must be closed
to achieve the required reduction.
External walls could either be of concrete or masonry construction. Framed walls
would require cladding with 6mm RAB, a nominal 20mm cavity and a lightweight
rain screen. Absorption in the cavity would be required as would a plasterboard
lining of not less than 8.4kg/m2, such as 13mm Gib Board.
Ceilings could be a single layer of 9.5kg/m2, with 13mm Fyreline being a suitable
example.
Ceilings could be a single layer of 9.5kg/m2, such as with 13mm Fyreline.
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ALL OTHER HABITABLE ROOMS
Glazing reduces to 6/ 12/ 4 and must be closed to achieve the necessary internal
noise levels.
Again, a heavy wall system is suitable. The framed walls could be as discussed
above with the lining reduced to a single layer of 6.5kg/m2 plasterboard (10mm
standard Gib Board).
Ceilings could be a single layer of 8.4kg/m2, (13mm standard Gib Board).

5.2.4.

Ventilation

The sections above identify the glazing that must be closed to achieve the
required reductions. This does not mean that the windows cannot be opened if
desired, rather that windows cannot be relied upon for ventilation and alternative
ventilation may therefore be necessary. The design gives the occupant the ability
to both control the internal noise level (by closing the windows) and also ventilate
the space.
The following Figures show the locations of the different construction described
above.
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Key to Following Figures
Code

Room
Bedroom

All other
habitable
rooms

Bedroom

All other
habitable
rooms

All Rooms

•

Construction Examples
Fully glazed facade - 8.38mm lam/ 12/ 6, closed

•

Walls to be of heavy construction, brick veneer
or concrete panel

•

Wall ≤600mm long can be framed. Cladding of
6mm RAB, battens and light weight rain screen.
Cavity absorption and lining 2 x 13mm plaster
board, each ≥ 8.4kg/m2

•

Ceiling of 2 x 13mm plasterboard, each ≥
9.5kg/m2

•

6/ 12/ 4 full height glazing, closed

•

Framed walls with RAB, battens and a rain
screen, cavity absorption and 1 x 13mm
plasterboard lining ≥ 8.4kg/m2

•

Ceiling 1 x 13mm plasterboard ≥ 9.5kg/m2

•

6/ 12/ 6, closed

•

Framed walls with RAB, battens and a rain
screen, cavity absorption and 1 x 13mm
plasterboard lining ≥ 8.4kg/m2

•

Ceiling 1 x 13mm plasterboard ≥ 8.4 kg/m2

•

6/ 12/ 4, closed

•

Framed walls with RAB, battens and a rain
screen, cavity absorption and 1 x 10mm
plasterboard lining ≥ 6.5kg/m2.

•

Ceiling 1 x 13mm plasterboard ≥ 8.4 kg/m2

•

No acoustic requirements

Figure 5. Building Envelope Acoustic Design – Level 0
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Figure 6. Building Envelope Acoustic Design – Level 1
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Figure 7. Building Envelope Acoustic Design – Level 2
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Figure 8. Building Envelope Acoustic Design – Level 3
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Figure 9 Building Envelope Acoustic Design – Level 4
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Figure 10. Building Envelope Acoustic Design – Level 5
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6. CONCLUSIONS
Noise and vibration effects from construction has been managed through best
practice building design, which has resulted in the minimisation of earthworks,
and specific mitigation, such as hoarding and specific screens. Analysis shows
that design approach has resulted in a relatively modest level of construction
noise and vibration and that, in situations where the AUP limits are exceeded,
those exceedances will be relatively short in duration. This being the case, it is
considered that consultation with neighbours (through a CNVMP) can be used
effectively to manage the construction effects.

Of the activities proposed at the site, the activities of the supermarket are
predicted to result in the highest levels of operational noise. This noise will be
controlled through management (by limiting delivery trucks to day time only) and
mitigation (by enclosing the unloading bay and the access ramps).

In this

manner, operational noise is predicted to comply with the noise limits of the AUP
to all surrounding sites. The conclusion with respect to operational noise is that
its effects will be less than minor.
The AUP requires the building envelope of the proposed residences to control
the noise from the legitimate business activities of the surrounding activities to
internal levels that are suitable for residential amenity. It is proposed to modify
the AUP rule by way of a consent condition to reflect the Residential zoning of
many of the neighbours and the low levels of noise expected from them.
Analysis shows that it will be practicable to achieve a suitable internal noise
environment within the residential component of the proposal using
conventional building materials.

*****

