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Figure 2 - Project Site 
Source: NSW Six Maps 
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3 NOISE DESCRIPTORS 

Environmental noise constantly varies. Accordingly, it is not possible to accurately determine prevailing 
environmental noise conditions by measuring a single, instantaneous noise level. 

To accurately determine the environmental noise a 15-20 minute measurement interval is utilised. Over this period, 
noise levels are monitored on a continuous basis and statistical and integrating techniques are used to determine 
noise description parameters. 

In analysing environmental noise, three-principle measurement parameters are used, namely L10, L90 and Leq. The 
L10 and L90 measurement parameters are statistical levels that represent the average maximum and average 
minimum noise levels respectively, over the measurement intervals. 

The L10 parameter is commonly used to measure noise produced by a particular intrusive noise source since it 
represents the average of the loudest noise levels produced by the source. 

Conversely, the L90 level (which is commonly referred to as the background noise level) represents the noise level 
heard in the quieter periods during a measurement interval. The L90 parameter is used to set the allowable noise 
level for new, potentially intrusive noise sources since the disturbance caused by the new source will depend on 
how audible it is above the pre-existing noise environment, particularly during quiet periods, as represented by 
the L90 level. 

The Leq parameter represents the average noise energy during a measurement period. This parameter is derived 
by integrating the noise levels measured over the 15 minute period. Leq is important in the assessment of 
environmental noise impact as it closely corresponds with human perception of a changing noise environment; 
such is the character of environmental noise. 

The Lmax parameter represents the loudest noise event during a measurement period. 
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Figure 7: Marrickville Local Environmental Plan 2011 Site Location in ANEF Contours 

 

Figure 8: AS2021:2015 Site Acceptability Based on ANEF Zoning 
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5.5.2 Glazed Windows and Doors 

The following constructions are recommended to comply with the project noise objectives. Aluminium 
framed/sliding glass doors and windows will be satisfactory provided they meet the following criteria. All external 
windows and doors listed are required to be fitted with Q-lon type acoustic seals. (Mohair Seals are 
unacceptable).  

Thicker glazing may be required for structural, safety or other purposes. Where it is required to use thicker glazing 
than scheduled, this will also be acoustically acceptable. The recommended constructions are detailed below. 

Table 12 - Recommended Glazing Construction Building A 

Façade Area Glazing Thickness 
Acoustic 

Seals 

All 

Bathrooms 5mm Float 

Yes 

Club 

6mm Float Retail 

Commercial (General 
Office Spaces) 

Northern, Eastern 
and Western 

Façades 

Bedrooms 

12.38mm Laminated  
(if total glazed area in the room is < 4m2) 

10.38mm Laminated/100mm airgap/4mm Float  
(if total glazed area in the room is > 4m2) 

Living rooms 

12.38mm Laminated  
(if total glazed area in the room is < 8m2) 

10.38mm Laminated/100mm airgap/4mm Float  
(if total glazed area in the room is > 8m2) 

Southern Façade  

Bedrooms 

10.38mm Laminated 

(if total glazed area in the room is< 4m2) 

10.38mm Laminated/100mm airgap/4mm Float 
(if total glazed area in the room is > 4m2) 

Living rooms 

10mm Float 
(if total glazed area in the room is < 8m2) 

10.38mm Laminated 
(if total glazed area in the room is > 8m2) 
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Table 13 - Recommended Glazing Construction Building C, D & E 

Façade Area Glazing Thickness 
Acoustic 

Seals 

All 

Bathrooms 5mm Float 

Yes 

Bedrooms 

10.38mm Laminated 

(if total glazed area in the room is < 4m2) 

10.38mm Laminated/100mm airgap/4mm Float 
(if total glazed area in the room is > 4m2 

Living rooms 

10mm Float 

(if total glazed area in the room is < 8m2) 

10.38mm Laminated 
(if total glazed area in the room is > 8m2) 

 

It is recommended that only window systems having test results indicating compliance with the required ratings 
obtained in a certified laboratory be used where windows with acoustic seals have been recommended. 

In addition to complying with the minimum scheduled glazing thickness, the Rw rating of the glazing fitted into 
open-able frames and fixed into the building opening should not be lower than the values listed in Table 14 for 
all areas. Where nominated, this will require the use of acoustic seals around the full perimeter of open-able frames 
and the frame will need to be sealed into the building opening using a flexible sealant.  

Table 14 - Minimum Rw of Glazing Assembly (with Acoustic Seals) 

Glazing Assembly Minimum Rw of Installed Window 

10.38mm Laminated/100mm airgap/4mm Float 42 

12.38mm Laminated 37 

10.38mm Laminated 35 

10mm Float 33 

6mm Float 29 

5mm Float 28 
 

5.5.3 Entry Doors 

Entry doors will be via internal corridors and subject to BCA requirements.  

Façade entry doors into residential apartments/townhouses are to be constructed of minimum 40mm thick solid 
timber. All doors incorporating glazed elements shall have glazing thicknesses equal to those recommended in 
the Section above. All doorways located on the external façade of the development are to have Raven RP10 to 
the top and sides and Raven RP38 to the underside of a swing door. Note that mohair seals in windows and 
doors are not acceptable where acoustic seals are required. 
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5.5.4 External Wall Construction 

External walls are of masonry construction and are acoustically acceptable without any further treatment. In the 
event any penetrations are required through the external lining of any of the system for other building services, 
gaps should be filled with acoustic sealant to ensure compliance with acoustic criteria stipulated within this report. 
If lightweight elements are proposed for the façade construction, acoustic treatment will be required and an 
updated noise intrusion assessment is necessary. 

5.5.5 External Roof & Ceiling Construction 

Roof constructions of masonry system (e.g. concrete slab) will be acoustically acceptable without additional 
treatment. If any penetrations are required through any of the external lining of any of the systems above for other 
building services, all gaps should be filled with acoustic sealant to ensure compliance with internal noise level 
requirements. If lightweight elements are proposed for the façade construction, acoustic treatment will be required 
and an updated noise intrusion assessment is necessary. 

5.6 SEALING OF APARTMENTS  

Draft Apartment Design Guide 2021 recommends a partially enclosed balcony typically glazed and used to minimise 
noise impacts along busy roads, railway lines and from aircraft noise. Wintergardens provide protected open space 
and have permanent openings to outside to support natural ventilation and cross-ventilation. 
 
It is recommended to adopt glazing louvre for the winter garden and install noise absorptive ceiling with minimum 
NRC 0.7. 
 

 
  

NRC 0.7 noise 
absorptive ceiling  
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1 Introduction 
EMM Consulting Pty Ltd has been engaged to provide acoustic planning advice in relation to the proposed mixed-
use development to be located at 58-76 Stanmore Road, 2-20 Tupper Street and 3-9 Alma Avenue, Stanmore (the 
site). 

The site is exposed to Sydney (Kingsford-Smith) Airport flight operations and is the principal acoustic consideration 
for possible rezoning and potential redevelopment of the site. 

In support of this planning application, this document references the following regulations and standards: 

•  Environmental Planning and Assessment Act 1979; and 

•  Australian Standard AS 2021:2015 ‘Acoustics - Aircraft noise intrusion - Building siting and construction’. 

This document addresses potential aircraft noise impacts from Sydney Airport with regard to the acceptability of 
residential development on the site. The assessment identifies likely aircraft noise levels experienced at the site 
determined in accordance with AS2021 and Sydney Airport 2039 Master Plan. 

It is anticipated that a detailed assessment of aircraft noise will need to be carried out as part of each development 
application for the site, which would also likely need to address: 

•  aircraft noise treatments to satisfy AS2021; 

•  road traffic noise intrusion from Stanmore Road; and 

•  noise generating land uses part of the future site impacting existing neighbouring land uses and other 
proposed uses on site. 
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2 Site background 
2.1 Existing site conditions 

The site has a combined area of approximately 9,300m2 and currently accommodates the following uses: 

•  Cyprus Community Club of NSW; 

•  six residential dwellings; and 

•  vacant allotment carparking. 

The site is currently zoned RE2 (Private Recreation) and R2 (Low Density Residential) and is generally bordered by 
R2 and R1 (General Residential) zoning. The site is located within the Inner West Council local government area 
(LGA). 

2.2 Development proposal 

The existing allotments will be consolidated and divided into three sites (Sites A-C) separated by two new laneways. 
Each site will generally encompass the following: 

•  Site A (adjoining Stanmore Road) – new club facility to replace the existing Cyprus Community Club, 
commercial premises and two residential flat buildings up to five storeys in height; 

•  Site B – central allotment – two residential flat buildings up to eight storeys in height; and 

•  Site C – attached dwellings up to four storeys in height. 

2.3 Acoustic impacts 

The site is located beneath or close to the main runway flight path for Sydney airport. Existing residences are located 
on the site and on neighbouring properties in a predominantly residential area. 

The southwestern portion of the site falls within the Sydney Airport Australian Noise Exposure Forecast (ANEF) 25-
30 contours as detailed in the Sydney Airport Master Plan 2039. The remainder of the site falls within the ANEF 20-
25 contour. Refer to Figure 4.1 showing the ANEF zones overlayed on the site. 

The main exposure will be aircraft approaches on runway end 16R and departure events on runway end 34L 
comprising the main north-south runway. 
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3 Regulatory context 
Residential development rezoning is addressed by Section 117 - Direction 3.5 of the Environmental Planning and 
Assessment Act 1979, which references AS2021. The objective of this study is to address requirements of AS2021 
and to show that there is no difference in noise level for areas of the site which are defined by AS2021 as 
‘conditionally acceptable’ between the ANEF 20-25 contour and areas which are between the ANEF 25-30 contour. 

AS2021 states: 

This Standard does not recommend development in unacceptable areas. However, where the relevant 
planning authority determines that any development may be necessary within existing built-up areas 
designated as unacceptable, it is recommended that such development should achieve the required ANR 
determined according to Clause 3.2. 

The ANR referred to in AS2021 is the aircraft noise reduction (ANR) which is the extent of noise reduction 
incorporated into the building fabric to mitigate external aircraft noise levels to achieve recommended internal 
noise levels. 

3.1 Australian Standard AS 2021-2015 

The fundamental tool used for building site acoustic planning purposes around aerodromes is AS2021. This is the 
fifth edition in this standard with the original published in 1977 and it replaces the prior edition which was published 
in 2000. The fundamental principles for land use planning did not change between the 2000 and 2015 versions. 
AS2021 states: 

The aircraft Noise Exposure Forecast (NEF) technique was first developed in the United States of America 
in the late 1960s. It was subsequently redefined in Australia in 1982. The NEF system is a scientifically based 
computational procedure for determining aircraft noise exposure levels around aerodromes. It can be used 
for assessing average community response to aircraft noise and for land use planning around aerodromes. 
In the Australian NEF system, noise exposure levels are calculated in Australian Noise Exposure Forecast 
(ANEF) units, which take into account the following features of aircraft noise: 

(a) The intensity, duration, tonal content and spectrum of audible frequencies of the noise of aircraft take 
offs, approaches to landing, and reverse thrust after landing (for practical reasons, noise generated on the 
aerodrome from aircraft taxiing and engine running during ground maintenance is not included). 

(b) The forecast frequency of aircraft types and movements on the various flight paths, including flight 
paths used for circuit training. 

(c) The average daily distribution of aircraft arrivals and departures in both daytime and night-time 
(daytime defined as 0700 hours to 1900 hours, and night-time defined as 1900 hours to 0700 hours). 

ANEF charts are provided for most aerodromes throughout Australia. The charts are simply plans of the 
aerodrome and the surrounding localities on which noise exposure contours of 20, 25, 30, 35 and 40 ANEF 
units have been drawn. These contours indicate land areas around an aerodrome which are exposed to 
aircraft noise of certain levels as defined by Clause 1.5.6; the higher the ANEF value the greater the noise 
exposure. 

In the areas outside 20 ANEF, noise from sources other than aircraft tends to predominate over aircraft 
noise, although individual reactions to aircraft noise may differ markedly. Within the area from 20 ANEF to 
25 ANEF, aircraft noise exposure starts to emerge as an environmental problem, while above 25 ANEF the 
noise exposure becomes progressively more severe. 
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The land use compatibility recommendations made in this Standard relate to the above ANEF contours. 

Other useful context from AS2021-2015 includes: 

Prior to 1982, Australian land use recommendations were essentially similar to the criteria used in the U.S. 
NEF system. However, with the availability of an Australian dose/response function derived from the NAL 
social survey, the U.S. criteria were revised to take into account the general reaction of Australian 
communities to aircraft noise. 

In essence, this revision was limited to a firmer definition of the criterion for residential land use 
compatibility. In the NEF system as originally adopted in Australia, the U.S. criterion of 30 NEF was adhered 
to, but, in accordance with a recommendation of the House of Representatives Select Committee on 
Aircraft Noise made in 1970, cautious restraint was urged to be applied by land zoning authorities when 
applying the system to Australian conditions. Where possible, the 25 NEF contour was used rather than the 
30 NEF as a conservative safeguard until the system was validated in Australia. 

The NAL Report provided substantial evidence to support the use of 25 ANEF as the appropriate criterion 
for residential land usage. The 25 ANEF as a residential land usage criterion was recommended in 1985 by 
the House of Representatives Select Committee on Aircraft Noise, and subsequently adopted as policy by 
the Commonwealth Government. The only qualification which arises from the findings of the NAL Report 
is that some people will find that the noise exposure at 25 ANEF is still unacceptable (refer to Figure A1 for 
the percentage of people affected in the 20 ANEF to 25 ANEF zone). Accordingly, the issuing authorities 
enter the 20 ANEF contour on all ANEF charts. It is to be stressed, however, that the actual location of the 
20 ANEF contour is difficult to define accurately, because of variations in aircraft flight paths, pilot operating 
techniques, and the effect of meteorological conditions on noise propagation. For that reason, the 20 ANEF 
contour is shown as a broken line on ANEF charts. 

3.1.1 Site acceptability 

The Standard considers whether a building site is ‘acceptable’, ‘conditionally acceptable’ or ‘unacceptable’ on 
acoustic grounds. To do this, an Australian Noise Exposure Forecast (ANEF) noise contour map is needed, which 
shows the aerodrome’s noise footprint on the surrounding environment. The ANEF map is a function of noise levels 
from various aircraft that are forecast to use the airport and the number of aircraft movements. The ANEF values 
are used for land use planning around Airports in Australia. Most councils around the airport adopt this approach, 
and in the absence of such guidance in local or state policies, advice in AS 2021 is the most authoritative available. 

The Australian Standard recommends an initial screening approach to determine the acceptability of a site for 
nominated land uses. Table 3.1 provides a reproduction of Table 2.1 from AS 2021 and the associated notes that 
follow the table. 
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Table 3.1 Building site acceptability based on ANEF zones (AS 2021) 

Building Type ANEF Zone of site 

Acceptable Conditionally Acceptable Unacceptable 

House, home unit, flat, caravan park Less than 20 ANEF 20 to 25 ANEF Greater than 25 ANEF 

Hotel, motel, hostel Less than 25 ANEF 25 to 30 ANEF Greater than 30 ANEF 

School, university Less than 20 ANEF 20 to 25 ANEF Greater than 25 ANEF 

Hospital, nursing home Less than 20 ANEF 20 to 25 ANEF Greater than 25 ANEF 

Public building Less than 20 ANEF 20 to 30 ANEF Greater than 30 ANEF 

Commercial building Less than 25 ANEF 25 to 35 ANEF Greater than 35 ANEF 

Light industrial Less than 30 ANEF 30 to 40 ANEF Greater than 40 ANEF 

Other industrial Acceptable in all ANEF zones 

Notes: 1. The actual location of the 20 ANEF contour is difficult to define accurately, mainly because of variation in aircraft flight paths. 
Because of this, the procedure of Clause 2.3.2 may be followed for building sites outside but near to the 20 ANEF contour. 
2. Within 20 ANEF to 25 ANEF, some people may find that the land is not compatible with residential or educational uses. Land use 
authorities may consider that the incorporation of noise control features in the construction of residences or schools is appropriate 
(see also Figure A1 of Appendix A). 
3. There will be cases where a building of a particular type will contain spaces used for activities which would generally be found in a 
different type of building (e.g. an office in an industrial building). In these cases, Table 2.1 should be used to determine site 
acceptability, but internal design noise levels within the specific spaces should be determined by Table 3.3. 
4. This Standard does not recommend development in unacceptable areas. However, where the relevant planning authority 
determines that any development may be necessary within existing built-up areas designated as unacceptable, it is recommended that 
such development should achieve the required ANR determined according to Clause 3.2. For residences, schools, etc., the effect of 
aircraft noise on outdoor areas associated with the buildings should be considered. 
5. In no case should new development take place in green field sites deemed unacceptable because such development may impact 
airport operations.  

AS 2021 defines the terms in Table 3.1 as follows: 

Acceptable 
If from Table 2.1, the building site is classified as ‘acceptable’, there is usually no need for the building 
construction to provide protection specifically against aircraft noise. However, it should not be inferred that 
aircraft noise will be unnoticeable in areas outside the ANEF 20 contour. (See Notes 1, 2 and 3 of Table 2.1). 

Conditionally acceptable 
If from Table 2.1, the building site is classified as ‘conditionally acceptable’, the maximum aircraft noise levels 
for the relevant aircraft and the required noise reduction should be determined from the procedure of Clauses 
3.1 and 3.2, and the aircraft noise attenuation to be expected from the proposed construction should be 
determined in accordance with Clause 3.3 (See Notes 1 and 3 of Table 2.1). 

If an area is found to be 'conditionally acceptable' this typically means that any proposed buildings could require an 
improved level of building fabric above standard or light-weight materials to achieve internal noise goals set by AS 
2021. 

Unacceptable 
If, from Table 2.1 the building site is classified as ‘unacceptable’, construction of the proposed building should not 
normally be considered. Where in the community interest redevelopment is to occur in such areas, e.g. a hotel in 
the immediate vicinity of an aerodrome, refer to the notes to Table 2.1.  
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3.1.2 Requirements for construction 

If buildings are constructed in ‘conditionally acceptable’ areas, AS 2021 sets out required internal noise levels, based 
on LSmax values from the loudest operating aircraft type. 

A procedure is described in AS 2021 for determining the required performance of building elements to meet these 
levels, but this is not a requirement of the Standard and may be replaced with a more accurate method – 
measurements to determine external noise levels, and accurate frequency-based calculations to determine 
resulting internal levels. This methodology would typically be adopted during the detailed assessment of aircraft 
noise impacts for submission with the development application. 

3.1.3 Maximum noise levels  

There are areas of the subject site which are located within contours equal to or exceeding ANEF 20 and ANEF 25. 
As such, it is necessary to quantify the typical LSmax noise level from aircraft as per AS2021 to understand the level 
of noise reduction required of the fabric of future buildings. The representativeness of noise data should reflect 
typical events at the aerodrome, which can be ambiguous in some cases, particularly when trying to estimate future 
operations and associated impacts. For Sydney Airport this is relatively straightforward because of its well-
established flight path, movements, runways and aircraft types. 

Where a site is ‘conditionally acceptable’, AS 2021 recommends that buildings be designed to achieve internal noise 
levels no greater than identified maximum values from aircraft. 

Table 3.2 reproduces recommended internal maximum noise levels for various spaces as categorised in AS 2021. 
These are the LSmax or maximum aircraft overflight noise level inside buildings. The spaces with the most onerous 
criteria are theatres, cinemas and recording studios, although these are often designed and constructed with highly 
noise attenuating building elements. 

For residential buildings, it is necessary to consider aircraft noise levels of greater than 60 dB(A) LSmax as an external 
level of 60 dB(A) is typically reduced to 50 dB(A) inside, even with a partially open window or door. This satisfies 
the strictest residential criterion which applies to sleeping areas and dedicated lounges. 

Table 3.2 Indoor design sound levels 

Building type and activity Indoor LSmax Design Sound Level, dB(A) 

Houses, home units, flats, caravan parks 

Sleeping areas, dedicated lounges 50 

Other habitable spaces 55 

Bathroom, toilets, laundries 60 

Hotels, motels, hostels 

Relaxing, sleeping 55 

Social activities 70 

Service activities 75 

Commercial buildings, offices and shops 

Private offices conference rooms 55 

Drafting, open offices 65 

Typing, data processing 70 

Shops, supermarkets, showrooms 75 
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4 Site ANEF exposure 
For the purpose of siting suitability, determining planning constraints and identifying noise exposure for the site, 
EMM has reviewed ANEF contour maps and how they relate to the site. The review has considered the Sydney 
Airport ANEF 2039 approved in April 2019. 

4.1 ANEF 2039 

EMM has projected the ANEF 2039 over the site to identify exposure (Figure 4.1) and confirmed a portion of the 
site fronting Alma Avenue is located within the 25-30 ANEF zone. The extent of exposure comprises an approximate 
1,800 m2 area of land on the site. 

Under the strict adoption of the land use procedures outlined in Table 3.1 this defines an area unacceptable for 
residential development according to AS2021. However, AS2021 notes that a determining authority (eg Council) 
can choose to approve residential in these zones. Examples of where the former Marrickville Council has done this 
is discussed later. Such an approach would require treatment to residential buildings according to AS2021. Other 
uses proposed for the site would be acceptable or conditionally acceptable in this relatively more affected area of 
the site according to AS2021. 
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