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3 ASSESSMENT CRITERIA

31 Leichhardt LEP 2013 Clause 6.8

Development in areas subject to aircraft noise
1. The objectives of this clause are as follows:

a) to prevent certain noise sensitive developments from being located near the Sydney
(Kingsford Smith) Airport and its flight paths.

b) to assist in minimising the impact of aircraft noise from that airport and its flight paths by
requiring appropriate noise attenuation measures in noise sensitive buildings.

c) to ensure that land use and development in the vicinity of that airport do not hinder or
have any other adverse impacts on the ongoing, safe and efficient operation of that
airport.

2. This clause applies to development that:
a) is on land that:
i) is near the Sydney (Kingsford Smith) Airport, and
i) is in the ANEF contour of 20 or greater, and
b) the consent authority considers it likely to be adversely affected by aircraft noise.

3. Before determining a development application for development to which this clause applies,
the consent authority:

a) must consider whether the development will result in an increase in the number of
dwellings or people affected by aircraft noise, and

b) must consider the location of the development in relation to the criteria set out in Table 2.1
(Building Site Acceptability Based on ANEF Zones) in AS 2021-2000, and

c) must be satisfied the development will meet the indoor design sound levels shown in
Table 3.3 (Indoor Design Sound Levels for Determination of Aircraft Noise Reduction) in
AS 2021-2000.

3.2 AS 2021:2015 Aircraft Noise Intrusion Procedure

AS 2021:2015 ranks sites as “unacceptable”, “conditionally acceptable” or “acceptable” developments
based on the site location relative to the ANEF (Australian Noise Exposure Forecast) contours. Sites
located between the ANEF 20 and ANEF 25 contours are classified acceptable conditional on the
residence being designed to control noise from aircraft to indoors. Residential sites located within the
ANEF 25 contour are classified “unacceptable”, however relevant planning authority may determine a
development necessary within existing built-up areas.

For conditionally acceptable sites, it is then required that the aircraft noise level at the site be
determined. The aircraft noise level can be found using tables of aircraft noise data provided in the
Standard, and taking into consideration the distance of the site from the closest end of the nearest
runway (DS), the distance from the furthest end of the nearest runway (DT) and the distance to a
projection of the flight path on the ground (DL).
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Reference to the flight path maps above indicates that the project site is mostly affected by 16R
Arrivals and 34L Departures on the Main North-South runway. For both of these flight paths,
calculations as stipulated in AS 2021:2015 have been performed to predict the noise emissions from
aircraft flyovers. Land height corrections at 30 m have been applied to account for the difference in
elevation between the project site and Sydney Airport.

In accordance with the methods provided in AS 2021-2015, distance coordinates for the site relative to
the two Sydney Airport flight paths have been determined. Results are presented in Table 2 below.

Table 2 Distance Coordinates for 168 Norton Street, Leichhardt

Runway Distance coordinate (inc. Elevation Adjustment)
DS DL DT

Main North -South runway

16L Arrival flight path 250 m 5130 m 9,390 m

Main North -South runway

34R Departure flight path 1,600 m 4,910 m 8,250 m

The calculations revealed that the loudest charted aircraft with considerations to the distance
coordinates above, a Boeing 747-400, was predicted to contribute maximum noise levels of 81 dBA
and 68 dBA (‘Slow' speed rectification) to the project site from the 16R arrival and 34L departure flight
paths respectively. For conservativeness in this assessment, maximum noise levels are herein
assumed to be those predicted for from a Boeing 747-400 (81 dBA).

The aircraft noise level is an average maximum level and it should be recognized that a percentage of
aircraft movements may produce noise that exceeds the derived level. Higher noise levels are
possible from curved flight paths and variations in altitude resulting in aircraft directly over the site.

5 ATTENDED AIRCRAFT NOISE MEASUREMENTS

To further quantify predictions undertaken in accordance with the standard, short-term attended noise
measurements were conducted on Tuesday 2 August 2016 at the location shown in Figure 1.

Instrumentation for the survey comprised one Briel & Kjeer 2260 sound level meter
(Serial No. 2115053), fitted with a microphone windshield. Calibration of the sound level meter was
checked prior to and following measurements. Drift in calibration did not exceed + 0.5dB. All
equipment carried appropriate and current NATA (or manufacturer) calibration certificates.
Measurements were conducted in accordance with AS 1055.1-1997: “Acoustics - Description and
measurement of environmental noise - General procedures”.

The maximum measured aircraft noise level of 79 dBA (‘Slow’ speed rectification) was attributed to an
Airbus A330-301 on the 16R arrival flight path.
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51 Aircraft Noise Reduction

The indoor design sound levels in Table 1 have been used to derive the aircraft noise reduction
(ANR), in dBA, to be incorporated in the building’s envelope. Table 3 presents the required ANR for
this development.

Table 3 Aircraft Noise Reduction

Occupancy Type Area of Occupancy Aircraft Noise Reduction
Nursing Home Sleeping areas, wards, consulting rooms 31dBA
bHomayns Other habitable spaces 26 dBA
Bathrooms, toilets, laundries, wet rooms 21 dBA
Commercial' Private offices, conference rooms 26 dBA

Note 1:  The commercial ANR is a worst-case requirement for private offices and consulting rooms only. Higher indoor
design sound levels may apply for open offices, shops, supermarkets and showrooms - see Table 33 of
AS 2021:2015.

5.2 Alternative Ventilation Requirements

The internal design sound levels and the ANR derived from the above levels assume that the windows
and external entry doors are closed. As it is necessary for the windows and doors to remain closed to
comply with AS 2021:2015, ventilation approved by Leichhardt Municipal Council and in accordance
with relevant regulations such as the Building Code of Australia will need to be installed.

When specified, the ventilation system will require review from an acoustic consultant such that the
design does not adversely affect the amenity of nearby sensitive receivers or compromise the acoustic
integrity of the building envelope construction recommended in this report.

53 Noise Insulation Requirements

The calculation procedure in AS 2021:2015 establishes the required noise insulation performance of
each building envelope component so that the internal noise level is achieved whilst an equal
contribution of aircraft noise energy is distributed across each component. Thus, building envelope
components with a greater surface area must offer greater noise insulation performance.

As the project is seeking the site to be re-zoned, detailed design of the fagade envelope has not been
undertaken. Preliminary designs indicating site arrangements have been used for the purposes of this
acoustic assessment. All recommendations made within this report will need to be verified following
completion of the detailed design layouts.

Typical noise reduction of each component of the building is presented as a Weighted Sound
Reduction Index (Rw) rating in decibels shown in Table 4 and Table 5. These Rw values are only
intended as a preliminary indication of the acoustic performance requirements of the main
components of the building envelope.

A range of Rw values for each building element has been provided in Table 4 and Table 5. The range
represents the highest and typical Rw for a given element and is dependent on the size and
orientation of the particular area of occupancy for each fagade These are intended to be used as a
guide as to the acoustical requirements which will need to be consider for a given facade during DA
design.
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Table 4 Acoustic Rating (Rw) for External Building Components - Levels 1-4 with rooms above

Area of Occupancy Wall Glazing  External Roof /
Door Ceiling
North Facades
Nursing Home  Sleeping areas, wards, consulting rooms 43-52 37-41 n/a n/a
Other habitable spaces 35 30-31 n/a n/a
Ealhﬁoﬁ’l;. toneté. iahndrtes, wet rooms 44 n?a n/a n?a
Commercial Private Offices, conference rooms 39-40 26-29 n/a n/a
East Facades
Nursing Home  Sleeping areas, wards, consulting rooms 43-51 39-41 n/a n/a
Other habitable spaces 3544  29-31 23-24 n/a
. Bathrooms, toilets, laundries, wet rooms 44 n/a n/a n/a
Commercial  Private Offices, conference rooms ~ 35-40  28-31 n/a na
South Facades
Nursing Home  Sleeping areas, wards, consulting rooms 47-50 37-40 n/a n/a
Other habitable spaces 39-43 30-35 23-24 na
Bathrooms, toilets, laundries, wet rooms 44 n/a nia n/a
West Facades
Nursing Home  Sleeping areas, wards, consulting rooms 44-47 34-36 n/a n/a
Other habitable spaces 39-44 31-35 27 n/a
Bathrooms, toilets, laundries, wet rooms nia n/a n/a n/a

Table 5 Acoustic Rating (Rw) for External Building Components — Levels 4-5 without rooms above

Area of Occupancy Wall Glazing External Roof /
Door Ceiling

North Facades

Nursing Home  Sleeping areas, wards, consulting rooms 51-54 39-41 n/a 45
Other habitable spaceé 41-45 32-34 n/a 37-39
Bathrooms, toilets, laundries, wet rooms nia n/a n/a n/a

East Facades

Nursing Home  Sleeping areas, wards, consulting rooms 50-55 39-40 n/a 45
Other habitable spaces 44-45 34 n/a 38-39
Balr;ooms, toilets, laundries, wet rooms 49 n/a nia 34

South Facades

Nursing Home  Sleeping areas, wards, consulting rooms 48-55 39-40 n/a 45
Other habitable spaces 43-44 33-34 n/a 37-38
Bathrooms, toilets, laundries, wet rooms 40 nfa n/a 32

West Facades

Nursing Home _Sleeping areas, wards, consulting rooms __ 48-49 37 n‘a 45
Other habitable spaces 43 32-33 n/a 37
Bathrooms, toilets, laundries, wet rooms n/a n/a n/a n/a
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6 SUMMARY

An assessment of aircraft noise at 168 Norton Street, Leichhardt for the Harecld Hawkins Court
redevelopment site has been carried out in accordance with AS 2021:2015 for the purpose of
evaluating the site for re-zoning purposes. The maximum level of aircraft noise predicted at the
proposed residence is 81 dBA. Preliminary fagcade Rw values based on concept site layouts have
been provided in Table 4 and Table 5. It is essential that the Acoustic Ratings (Rw) presented in this
report are reviewed during detailed design of the project.

Based upon the findings of this assessment, the development as proposed appears satisfactory in
terms of its general planning arrangement.
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1 Sound Level or Noise Level

The terms 'sound’ and ‘ncise’ are almost interchangeable, except
that in common usage ‘noise’ is often used to refer to unwanted
sound.

Sound (or noise) consists of minute fluctuations in atmospheric
pressure capable of eveking the sense of hearing. The human
ear responds to changes in sound pressure cver a very wide
range. The loudest sound pressure to which the human ear
responds is ten million times greater than the softest. The decibel
(abbreviated as dB) scale reduces this ratio to a more
manageable size by the use of logarithms.

The symbols SPL, L or Lr are commonly used to represent Sound
Pressure Level. The symbol La represents A-weighted Sound
Pressure Level. The standard reference unit for Sound Pressure
Levels expressed in decibels is 2 x 10 Pa,

2 ‘A’ Weighted Sound Pressure Level

The overall level of a sound is usually expressed in terms of dBA,
which is measured using a sound level meter with an ‘A-
weighting’ filter. This is an electronic filter having a frequency
response corresponding approximately to that of human hearing.

People’s hearing is most sensitive to sounds at mid frequencies
(500 Hz to 4000 Hz), and less sensitive at lower and higher
frequencies. Thus, the level of a sound in dBA is a good measure
of the loudness of that sound. Different sources having the same
dBA level generally sound about equally loud

A change of 1 dBA or 2 dBA in the level of a sound is difficult for
most people to detect, whilst a 3dBA to 5dBA change
corresponds to a small but noticeable change in loudness. A
10 dBA change correspends to an approximate doubling or
halving in loudness. The table below lists examples of typical
noise levels

Sound Typical Subjective
Pressure Level Source Evaluation
(dBA)
130 Threshald of pain Intolerable
120 Heavy rock concert Extremely noisy
110 Grinding on steel
100 Loud car horn at 3m Very noisy
] Construction site with

pneumatic hammering
80 Kerbside of busy street Loud
70 Loud radio or television
60 Department store Moderate to quiet
50 General Office
40 Inside private office Quiet to very quiet
30 Inside bedroom
20 Recording studio Almost silent

Other weightings (eg B, C and D) are less commonly used than
A-weighting. Sound Levels measured without any weighting are
referred to as ‘linear’, and the units are expressed as dB(lin) or
dB

3 Sound Power Level

The Sound Power of a source is the rate at which it emits acoustic
energy. As with Sound Pressure Levels, Sound Power Levels are
expressed in decibel units (dB or dBA), but may be identified by
the symbols SWL or Lw, or by the reference unit 10" W.

Appendix A
Report 610.16528-R01-v1
Page 1 of 2

Acoustic Terminology

The relationship between Sound Power and Sound Pressure may
be likened to an electric radiator, which is characterised by a
power rating, but has an effect on the surrounding environment
that can be measured in terms of a different parameter,
temperature

4 Statistical Noise Levels

Sounds that vary in level over time, such as road traffic noise and
most community noise, are commanly described in terms of the
statistical exceedance levels Lan, where Lan is the A-weighted
sound pressure level exceeded for N% of a given measurement
period. For example, the La1 is the noise level exceeded for 1%
of the time, Laio the noise exceeded for 10% of the time, and so
on,

The following figure presents a hypothetical 15 minute noise
survey, illustrating various common statistical indices of interest.

55

50 |
—LAmax
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25
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Of particular relevance, are:
Lat The noise level exceeded for 1% of the 15 minute interval

Lato  The noise level exceed for 10% of the 15 minute interval
This is commonly referred to as the average maximum
noise level.

Laso  The noise level exceeded for 90% of the sample period.
This noise level is described as the average minimum
background sound level (in the absence of the source
under consideration), or simply the background level

Laeq  The A-weighted equivalent noise level (basically the
average noise level). It is defined as the steady sound
level that contains the same amount of acoustical energy
as the corresponding time-varying sound.

When dealing with numerous days of statistical noise data, it is
sometimes necessary to define the typical noise levels at a given
monitering location for a particular time of day. A standardised
method is available for determining these representative levels.

This method produces a level represenling the ‘repeatable
minimum’ Laso noise level over the daytime and night-time
measurement periods, as required by the EPA. In addition the
method produces mean or ‘average’ levels representative of the
other descriptors (Laeq, Lato, elc).

5 Tonality

Tonal noise contains one or more prominent tones (ie distinct
frequency components), and is normally regarded as more
offensive than ‘broad band’ noise

6 Impulsiveness

An impulsive noise is characterised by one or more short sharp
peaks in the time domain, such as occurs during hammering.

(610.16528-R01-v1 Appendix A)

676

SLR Consulting Australia Pty Ltd



Council Meeting
28 February 2017

677

ltem 3

Attachment 2



ltem 3

Attachment 2

Council Meeting
28 February 2017

678



Council Meeting
28 February 2017

679

ltem 3

Attachment 2



ltem 3

Attachment 2

Council Meeting
28 February 2017

680



Council Meeting
28 February 2017

681

ltem 3

Attachment 2



ltem 3

Attachment 2

Council Meeting
28 February 2017

682



Council Meeting
28 February 2017

683

ltem 3

Attachment 2



ltem 3

Attachment 2

Council Meeting
28 February 2017

684



Council Meeting
28 February 2017

685

ltem 3

Attachment 2



ltem 3

Attachment 2

Council Meeting
28 February 2017

686



Council Meeting
28 February 2017

687

ltem 3

Attachment 2



ltem 3

Attachment 2

Council Meeting
28 February 2017

688



Council Meeting
28 February 2017

689

ltem 3

Attachment 2



ltem 3

Attachment 2

Council Meeting
28 February 2017

690



Council Meeting
28 February 2017

691

ltem 3

Attachment 2



ltem 3

Attachment 2

Council Meeting
28 February 2017

692



Council Meeting
28 February 2017

693

ltem 3

Attachment 2



ltem 3

Attachment 2

Council Meeting
28 February 2017

694



Council Meeting
28 February 2017

695

ltem 3

Attachment 2



ltem 3

Attachment 2

Council Meeting
28 February 2017

696



Council Meeting
28 February 2017

697

ltem 3

Attachment 2



ltem 3

Attachment 2

Council Meeting
28 February 2017

698



Council Meeting
28 February 2017

699

ltem 3

Attachment 2



ltem 3

Attachment 2

Council Meeting
28 February 2017

700



Council Meeting
28 February 2017

701

ltem 3

Attachment 2



ltem 3

Attachment 2

Council Meeting
28 February 2017

702





