14 December 2021
Bellgrove Rangiora Ltd
74 Mabers Road
Clarkville 7692
Attention: Paul McGowan
Dear Paul

BELLGROVE SUBDIVISION – TRAFFIC NOISE ASSESSMENT
Marshall Day Acoustics has been engaged by Bellgrove Rangiora Ltd to assess reverse sensitivity traffic noise
levels on Bellgrove Subdivision at 52 Kippenberger Avenue, Rangiora.
To determine future traffic noise levels and possible sound insulation requirements for future dwellings
within the subdivision, we have conducted a detailed traffic noise assessment. This report details the
methodology and the results of our assessment.
Our assessment indicates that, subject to our recommendations included in this letter, the future dwellings
within 80m of Kippenberger Avenue will meet the maximum indoor design sound levels of 40 dB LAeq(24 hrs)
(Proposed Waimakiriri District Plan Rule Noise-R16 2.).
Please note that our letter is provided subject to the following provisos:
1. Our assessment is based on the subdivision plan provided by Aurecon Group on 1 December 2021. Any
changes to the proposed subdivision plan such as site layout and fence location will require further
assessment.
2. This letter is for information only, it does not constitute a formal noise assessment nor a compliance
certificate for submission to Council.

Noise Performance Standard
The proposed site is bounded by Kippenberger Avenue to the south, which is classified as an arterial road
under both the operative and proposed Waimakariri District Plan (OWDP and PWDP). We understand that
the site will be subdivided for residential development. Figure 1 shows the subdivision plan and the 80m
setback from the Kippenberger Avenue boundary.
Under the rule NOISE R16 of the PWDP, any future dwellings located within 80 metres of an arterial road
must provide appropriate traffic noise sound insulation for habitable spaces. Appendix A contains the full text
of this rule. Essentially, the building must achieve either:
1. A minimum external to internal noise reduction of 30 dB Dtr,2m,nT,w + Ctr to any habitable spaces (i.e. NoiseR16 1.); or
2. A maximum indoor design sound level of 40 dB LAeq(24 hrs) (i.e. Noise-R16 2.).
A glossary of acoustic terminology used in this report is provided in Appendix B.
We understand that the rule NOISE R16 of the PWDP does not yet have legal effect, however, an assessment
has been undertaken to determine whether or not the proposed development aligns with the notified
district plan.
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Figure 1: Site Location and subdivision plan

The proposed subdivision plan provided to us on 18 November 2021 indicates that future dwellings at Lots 1
to 9, 40, 41, 57 to 70, 78 to 85, 92, 93 and Lot 1501 (shaded in blue in Figure 1) will be located within 80
metres of Kippenberger Avenue and therefore the sound insulation rule is applicable. The rule may also be
applied to Lots 10 and 56 (shaded in yellow in Figure 1) if the future dwellings at these lots are located within
80 metres of Kippenberger Avenue.
A larger version of the subdivision plan is shown in Appendix C.

Existing Traffic Noise Levels
On 10 November 2021, we measured existing traffic noise levels on the site in general accordance with the
‘Shortened Measurement Procedure’ outlined in the UK Calculation of Road Traffic Noise (CRTN) publication.
Noise levels were measured at the site boundary as indicated in Figure 1. The key details of our survey are
provided in Appendix D and a summary of our measured noise levels is provided in Table 1.
Table 1: Measured existing traffic noise levels
Start time, hrs

Measured free field noise levels, dB LA10 (1 hr)

1043

68

1146

68

1250

68

The arithmetic average of the measured values is 68 dB LA10 (3hrs) at the measurement position. All
measurements were significantly controlled by traffic on Kippenberger Avenue.
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As the road traffic noise requirement specified in rule NOISE R16 of the PWDP uses the “24 hours average”,
dB LAeq (24 hour), we have converted the metric as below.
Table 2: Details of noise metric conversion
Parameter

Metric conversion

LA10 (18 hour)

Average measured noise level LA10 (3 hour) – 1 dB

LAeq (24 hour)

LA10 (18 hour) – 3 dB

Based on the metric above, the measured average noise level (24 hour) is 64 dB LAeq (24 hour) at the
measurement position.

Predicted Future Traffic Noise Levels
Rule Noise-R16 3. requires that future noise levels are considered in our assessment of the façade sound
insulation requirements for the proposed dwellings. To determine future traffic noise levels at the proposed
dwellings, we have developed a computer traffic noise model using SoundPLAN proprietary software based
on the traffic data provided by Aurecon Group on 16 November 2021, and our model has been calibrated
with the measured existing traffic noise levels.
Table 3: Traffic data provided by Aurecon Group
Year

AADT

Percentage of heavy vehicles, %

2021

6860

4.2

2048

13900

4.2

We understand that a 1.8m high noise control fence has been proposed at the locations indicated in Figure 1.
We have assessed noise levels at the dwellings which will be located within 80m of Kippenberger Avenue
before and after inclusion of the noise control fence. Noise levels have been predicted at 1.5m above local
ground height. A detailed noise contour map is shown in Appendix E.
The proposed site is currently in subdivision phase and, as a result, the locations of future residential
dwellings are not yet finalised. For the purposes of this assessment, indicative dwelling locations have been
included as shown in our noise contour map (these are indicative only and may not represent the actual
location of future dwellings). However, we consider that the predicted noise levels are representative of the
future traffic noise environment at future dwellings within 80m of Kippenberger Avenue.
A summary of the predicted future traffic noise levels at the external façade of the worst-affected habitable
space in each of the future dwellings is provided in Table 4 below.
The predicted future traffic noise levels are provided for single storey buildings only, two or three storey
buildings have not been considered. However, noise reduction provided by the proposed noise control fence
at upper floors will be minimal and we anticipate that noise levels will be similar to the predicted noise levels
at 1.5m above the floor height with no noise control fence.
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Table 4: Calculated future (Year 2048) traffic noise levels[1]
Lot Number

No noise control fence

With proposed noise control fence

1 to 8

57

55

Lot 9

53

52

Lot 10

50

48

Lot 40

54

53

Lot 41

50

48

Lot 56

<45

<45

Lot 57

47

45

Lot 58

52

50

Lot 59 to 67

64

60

Lot 68

55

55

Lot 69

52

52

Lot 70

51

51

Lot 78

45

<45

Lot 79

50

48

Lot 80 to 83

51

49

Lot 84

51

48

Lot 85

45

<45

Lot 92 to 93

<45

<45

Lot 1501

64

60

[1]

Receiver is 1.5 m above floor height

Recommendations
Based on our predicted future noise levels, we provide the following recommendations.
Noise control fence
We understand that a 1.8m high noise control fence has been proposed at locations as shown in Figure 1
(pink line). To provide effective noise control, this noise control fence should be constructed in accordance
with the drawing detail in Appendix F.
Due to the greater separation distance from Kippenberger Avenue, the predicted future traffic noise levels at
Lots 1 to 8 will be relatively low regardless of noise control fence installation. We therefore consider that the
noise control fence at the southern boundary of Lot 1 to 8 is not necessary. However, to achieve the specified
sound insulation requirements without noise control fence installation, all external windows and doors need
to be closed. Alternative means of ventilation may be required to achieve the minimum ventilation
requirements under the New Zealand Building Code (please refer to “Ventilation Requirements” of this letter
for details).
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Construction Requirements
We have summarised two categories of minimum construction requirements in Table 5 below, they are
“Specific acoustic design” and “Standard construction”. The required minimum construction for the dwellings
to comply with rule Noise-R16 2. (maximum indoor design sound levels of 40 dB LAeq(24 hrs)) is determined
based on the predicted external traffic noise levels at the dwellings.
Table 5: Minimum construction requirement to achieve Noise R16 2 (residential units only)
Specific Acoustic Design

Standard Construction

Lot 59 to 67 and Lot 1501 (shaded in red in
Figure 2)

All other Lots within 80m of Kippenberger
Avenue (shaded in blue in Figure 2)

Roof cladding

Pitched roof structure with min. 0.55mm
thick profiled steel.

Pitched roof structure with min. 0.55mm
thick profiled steel.

Ceiling lining

One layer of min. 13mm thick standard
plasterboard, with min. 75mm thick fibrous
thermal insulation (≥10kg/m3) in ceiling
cavity.

One layer of min. 13mm thick standard
plasterboard, with min. 75mm thick fibrous
thermal insulation (≥10kg/m3) in ceiling
cavity.

Lot Number
Roof/ceiling (entire roof)

External wall (all habitable spaces)
Wall cladding

External cladding material with min. surface
mass of 18 kg/m2

External cladding material with min. surface
mass of 10 kg/m2

Wall linings

One layer of min. 10mm thick standard
plasterboard, with min. 75mm thick fibrous
thermal insulation (≥10kg/m3) in wall cavity.

One layer of min. 10mm thick standard
plasterboard, with min. 75mm thick fibrous
thermal insulation (≥10kg/m3) in wall cavity.

External glazing (all habitable spaces)
Total glazed area is
less than 25% of the
total external wall
area.

Double glazed aluminium joinery consisting
of two min. 4mm thick glass panes
separated by a 12mm air gap e.g. 4/12/4.

Double glazed aluminium joinery consisting
of two min. 4mm thick glass panes
separated by a 12mm air gap e.g. 4/12/4.

Total glazed area is
more than 25% of the
total external wall
area.

Double glazed aluminium joinery consisting
of two min. 6mm thick glass panes
separated by a 12mm air gap e.g. 6/12/6.

Double glazed aluminium joinery consisting
of two min. 4mm thick glass panes
separated by a 12mm air gap e.g. 4/12/4.

Our results indicate that the construction of dwellings at Lots 59 to 67 and Lot 1501 (shaded in red in
Figure 2) will required specific acoustic design to achieve rules Noise-R16 2. All other lots within 80m of
Kippenberger Avenue will meet the requirement with the recommended “standard” construction as shown
in Table 5. These requirements are applicable to one to three storey dwellings.
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Figure 2: Properties which required specific acoustic design

Ventilation Requirements
Rule NOISE-R16 5. of the PWDP states:
“the indoor design sound level shall be achieved at the same time as the ventilation requirements of the New
Zealand Building Code. If windows are required to be closed to achieve the indoor design sound levels then an
alternative means of ventilation shall be required within bedrooms”
The lots identified in Table 6 as requiring compliance with the District Plan façade sound insulation
requirements will require an alternative means of ventilation within bedrooms.
Table 6: Relevant District Plan ventilation requirements matrix
Lots 59 to 67 and Lot 1501
Noise Control Fence must be installed
Windows and
doors need to be
closed?

Required at all habitable spaces,
except those located at back of
dwelling and those that do not have
direct line-of-sight to Kippenberger
Avenue.

Lots 1 to 8
Noise Control Fence

No Noise Control Fence

Required at all habitable
spaces, except:

Required at all habitable
spaces, except those
located at back of a
dwelling or without
direct line-of-sight to
Kippenberger Avenue.

1.

those located on
the ground floor of
a multi-storey
building, or

2.

those at the back
of a dwelling or
without direct
line-of-sight to
Kippenberger
Avenue, or

3.

those in a single
storey dwelling.
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Lots 59 to 67 and Lot 1501

Alternative
means of
ventilation
required?

Lots 1 to 8

Noise Control Fence must be installed

Noise Control Fence

No Noise Control Fence

Required for all bedrooms, except
those located at north side of dwellings
without direct line-of-sight to
Kippenberger Avenue.

Required for all bedrooms
on the upper floor of a
multi-storey building,
except those located at the
north side of a dwelling
without direct line-of-sight
to Kippenberger Avenue.

Required for all
bedrooms, except those
located at north side of
dwelling without direct
line-of-sight to
Kippenberger Avenue.

We trust this information is satisfactory. If you have any queries or require further assistance, please do not
hesitate to contact us.

Yours faithfully
MARSHALL DAY ACOUSTICS LTD

Calista Lau
Consultant
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APPENDIX A DISTRICT PLAN RULE NOISE-R16
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APPENDIX B GLOSSARY OF TERMINOLOGY
Noise

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

Sound Insulation

When sound hits a surface, some of the sound energy travels through the material.
‘Sound insulation’ refers to ability of a material to stop sound travelling through it.

SPL or LP

Sound Pressure Level
A logarithmic ratio of a sound pressure measured at distance, relative to the
threshold of hearing (20 µPa RMS) and expressed in decibels.

dB

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

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 (2200-0700) would represent a measurement time between 10 pm and
7 am.

DnT,w

Weighted Standardised Level Difference
A single number rating of the sound level difference between two rooms. DnT,w is
typically used to measure the on-site sound insulation performance of a building
element such as a wall, floor or ceiling

Ctr

A sound insulation adjustment, commonly used with Rw and DnT,w.
Ctr adjusts for low frequency noise, like noise from trucks and subwoofers. Ctr
values typically range from about -4 to about -12. This term is used to provide
information about the acoustic performance at different frequencies, as part of a
single number rating system.

LA10

The noise level exceeded for 10% of the measurement period, measured in dBA.
This is commonly referred to as the average maximum noise level.

LA10 (18h)

The arithmetic average of the 18 one-hour LA10 values between 6am and midnight
(0600-0000hrs). This is the primary descriptor used in Victoria for road traffic noise.
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APPENDIX C PROPOSED SUBDIVISION PLAN
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APPENDIX D NOISE SURVEY DETAILS
The key details of the noise survey are as follows:
Date:

10 November 2021, 1030 - 1400 hrs

Personnel:

Calista Lau, Marshall Day Acoustics

Weather:

17 °C, 90% cloud cover, calm wind

Instrumentation:

Brüel & Kjær Type 2250 analyser, serial 2683036, calibration due 30/09/2022
Brüel & Kjær Type 4231 calibrator, serial 2574264, calibration due 04/10/2022

Calibration:

Field calibration of the equipment was carried out before measurements, and the
calibration checked after measurements. Observed change less than 0.1 dB.
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APPENDIX E DETAILED NOISE CONTOUR MAP (TWO PAGES)
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APPENDIX F NOISE CONTROL FENCE DETAILS
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