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1.0 INTRODUCTION 

This Acoustic Report has been prepared in support of an application for development approval for 
the Screen Production Facility proposed at Lot 811 (No. 233) Drumpellier Drive, Whiteman. The 
Screen Production Facility (SPF) comprises a total of four separate sound stage areas with dedicated 
workshops, and supporting amenities and facilities. The objective of the project is to deliver, develop 
and operate a globally competitive film and television studio Screen Production Facility within 
Western Australia, to develop the local screen industry and attract domestic and international screen 
productions to the State. 

Marshall Day Acoustics Pty Ltd (MDA) has been engaged to provide acoustic design input for the 
Project. 

This acoustic report provides an overview of the acoustic considerations associated with the Project, 
including potential noise impacts from the surrounding area on the development, and noise emission 
from the Project to nearby noise sensitive locations.  

Preliminary design advice and guidance is included to demonstrate possible acoustic treatment 
solutions to address key acoustic considerations from a planning perspective. Specific solutions and 
acoustic detailing to achieve the criteria are being developed by the design team and have not been 
included in this DA report. 

The analysis carried out for the preparation of this report shows that the project is capable of 
meeting the relevant noise standards and can appropriately function in the surrounding noise 
environment. 

Acoustic terminology used in this report is detailed in Appendix A. 

2.0 DEVELOPMENT DESCRIPTION 

2.1 Site location and surrounds 

The project site is located within the south-western portion of 233 Drumpellier Drive, Whiteman, 
within the broader Whiteman Park. 

Figure 1 shows the site and the surrounds. 

Figure 1: Site context (Image: HASSELL) 
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2.2 Development features 

The proposed development includes: 

• Four sound stage buildings (SS1, SS2, SS3 and SS4) 

• Annex buildings for studio support spaces 

• Workshop buildings for set construction 

• Office building for facility administration and management 

• Backlot and Boneyard area for outdoor filming 

• Access roads and car parking areas 

2.2.1 Site layout and design 

The proposed site layout is presented in Figure 2. 

Figure 2: Site layout (Image: HASSELL) 

 

2.3 Existing noise environment 

Noise measurements have been undertaken at the subject site to determine the existing acoustic 
environment for the purposes of the building envelope design. 

Analysis of the survey results and observations found that the site noise environment is characterised 
by noise from nearby roads, rural activity (livestock noise) and general environmental noise 
(birdsong, wind generated noise from vegetation).  

Distant construction activity noise associated with the Metronet project to the north was observed 
during the site visits, but this was low level and generally masked by other noises. Aircraft noise was 
also observed at the site.  

A full analysis of the existing and potential future environmental noise sources at the site is included 
in Section 5.0. 
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2.4 Site noise sources 

Noise sources associated with the operation of the site once complete include the following: 

• Building services noise (chillers, condenser units, fans) 

• Truck movements on site access roads 

• Other vehicle movements on site including within the carparks 

• Temporary generators 

• Noise breakout from workshop buildings 

• Noise from productions using the backlot. 

2.5 Nearest receivers 

The nearest existing residential receivers are located approximately 100 m to the south of the site 
boundary on Wintergreene Drive (more than 200 m from the studio and workshop buildings). A 
number of larger residential zoned lots are located directly adjacent to Marshall Road, although it is 
understood that these do not currently include residential dwellings.  

An aerial photo showing the nearest receivers is presented in Figure 2. 

Figure 3: Aerial photo showing nearest residential receivers 

 

2.6 Future noise sources 

The surrounding area subject to future development so the potential for changes to the noise 
environment is being considered in the design. 

The following confirmed and potential future nearby developments have been identified: 

• Morley Ellenbrook (MEL) rail line – rail noise 

• Widening of Marshall Road – potential for increased traffic noise 

• Potential future road adjacent to the northern boundary of site. 

Review and discussion of these sources is included in Section 5.2.  

http://www.marshallday.com
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3.0 STATUTORY AND POLICY FRAMEWORK 

Table 1 presents a summary of the legislation, standards and guidelines considered applicable to the 
Project. 

Table 1: Summary of acoustic assessment framework 

Criteria source Status Relevance to project 

Western Australian 
Environmental Protection 
(Noise) Regulations 1997  

(Noise Regulations) 

Statutory 
requirement 

Sets limits for environmental noise from the development. This 
is relevant for mechanical plant equipment but also applies to 
any other site activities including car parking, workshop 
activities, deliveries and waste collection. Further details are 
provided in the section below. Given the buffer distances to 
nearby receivers, most operational noise sources are 
considered to be low risk. 

Australian/New Zealand 
Standard 
AS/NZS 2107:2016 
Acoustics - Recommended 
design sound levels and 
reverberation times for 
building interiors  

(AS/NZS 2107) 

Guideline Defines recommended noise levels and reverberation times for 
internal spaces.  

Internal noise criteria would be used to inform the building 
envelope design as well as mechanical services siting and noise 
control design. 

Reverberation criteria would be used to inform room interior 
finishes design for acoustics. 

Australian Standard 
1668.1:2015 The use of 
ventilation and air-
conditioning in buildings 
Part 1: Fire and smoke 
control in buildings 

Statutory 
requirement 
(under NCC) 

Defines the maximum allowable noise levels from smoke 
exhaust systems. 

http://www.marshallday.com
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4.0 ACOUSTIC CRITERIA 

The acoustic design criteria for the project are presented below. The criteria have been developed to 
satisfy relevant legislation, standards and guidelines, as outlined in Section 3.0, as well as the 
Project’s Functional Brief requirements. 

4.1 Overview 

The following table provides an overview of the various noise and vibration issues considered for the 
project, the relevant policy, and the noise and vibration criteria. 

Table 2: Project noise and vibration criteria 

Noise issue Policies/guidelines Criteria Notes 

Road and rail noise 
intrusion 

SPP 5.4 AS/NZS2107:2016, 
Project Functional Brief 

Being a commercial site, SPP 5.4 is 
not applicable to the project but 
internal spaces have been designed 
to achieve AS2107 and the Project 
Functional Brief requirements, 
including from rail and road noise 
sources. 

Building services 
noise intrusion 

- AS/NZS2107:2016, 
Project Functional Brief, 
AS1668 

Internal spaces being designed to 
achieve AS2107 and the Project 
Functional Brief requirements. 

AS1668 applies to smoke extract 
systems. 

Building services 
noise emission 

Noise Regulations Assigned noise levels Applicable at nearby receivers. 

Production 
workshops 

Noise Regulations Assigned noise levels Applicable at nearby receivers. 

Deliveries and 
carparking 

Noise Regulations Assigned noise levels Applicable at nearby receivers. 

Waste collection Noise Regulations Regulation 14A No criteria, provided works occur 
within nominated hours. 

Construction noise 
and vibration 

Noise Regulations Regulation 13 No criteria, provided works occur 
within nominated hours. 

Specifications are presented separately for the sound stages, annex buildings, offices and workshop 
respectively. 

4.2 Sound stages 

The acoustic performance specifications for the sound stages have been developed based on the 
project functional brief, reference documents and guidelines, consultation with industry experts, and 
experience on other similar projects. 

4.2.1 Internal noise levels 

The proposed internal noise criteria for sound stages are detailed in Table 3. The sound studios 
would be nominally classified as having a rating of NR 25. 

http://www.marshallday.com
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Table 3: Internal noise level criteria – Sound stages 

Design parameter / 
operating scenario 

Design sound 
level 

Comment 

External noise intrusion NR 25 LSmax Addresses single noise events such as aircraft noise, train 
passes, sirens and road traffic  

Rain noise intrusion NR 25 Leq Internal noise level based on equivalent to 27 mm per hour 
rainfall rate (approximately equal a 10% Annual Exceedance 
Probability (AEP)) 

A/C on 100% NR 40 Leq Mode for non-critical/general operating scenarios 

A/C on 50% NR 25 Leq Mode for critical operating scenarios (i.e. sound recording) 

Lighting systems (A/C off) NR 15 Leq Maximum noise level criteria for house lighting 

4.2.2 Reverberation 

Acoustic performance specifications typically used to quantify reverberation in large volume spaces 
such as sound stages include: 

• Reverberation radius – The distance from the source at which the direct sound is equal to the 
reverberant sound 

• Reverberation time – The time taken for the sound generated by a particular noise incident to 
decay within a space. 

Reverberation radius and reverberation time performance specification for the sound stages are 
presented in Table 4. 

Table 4: Reverberation criteria – Sound stages 

Design parameter Design target 

Reverberation radius 8-9 m 

Reverberation time 1.8 s (250 Hz - 4 kHz) 

Acoustic absorption finishes with minimum NRC 1.0 must be provided to all available wall and ceiling 
areas with the exception of perimeter wall areas below (~2.5 m above FFL).  

Untreated areas should be limited as far as practicable and would typically be limited to patch panels, 
doors and control panels only.  

4.2.3 Sound insulation 

The following minimum sound insulation requirements apply to the sound stages.  

Table 5: Sound insulation requirements – Sound stages 

Building element Minimum sound insulation requirement 

External walls Rw 50 (masonry construction) 

Elephant doors Rw 55 

Sound lock doors Rw 40 

Internal party walls Rw 65 

Roof Rw 68 

http://www.marshallday.com
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4.2.4 Vibration 

Maximum floor vibration levels at each frequency should not exceed the ASHRAE 2019 Applications 
Handbook1 Velocity Curve (VC) limits, as outlined in Table 6. 

Table 6: Recommended project vibration criteria – Sound stages 

Building Recommended vibration criteria 

Maximum vibration response (VC curve1 ) 2 at fres 

Sound Stages 1 -4  VC =1.0 

Notes:  

1. RMS vibration velocity mm/s (peak = 1.414 x RMS) 

2. For VC Criteria Refer to ASHRAE 2019 Applications Handbook Chapter 49 (criteria indicates rms velocity 8-80Hz in mm/s), 
for RF Criteria refer to ISO 10137:2007 

VC-1.0 represents a vibration spectrum that is a barely perceptible level and one that is low enough 
so that unacceptable movements of stationary objects or feelings of discomfort are avoided. 

4.3 Annex buildings 

The acoustic performance specifications for the annex buildings have been developed based the 
recommendations in Australian/New Zealand Standard AS/NZS 2107:2016 “Acoustics - 
Recommended design sound levels and reverberation times for building interiors” (AS2107).  

4.3.1 Internal noise levels 

The nominated criteria for internal noise levels in the annex buildings are based on AS 2107 and are 
presented in Table 7.  

Rain noise 

Noise from rain should not be greater than 5 dB above the maximum design sound levels in Table 7 
(based on equivalent to 27 mm per hour rainfall rate). 

4.3.2 Reverberation 

The nominated reverberation criteria for in the annex buildings are based on AS 2107 and are 
presented in Table 7.  

Table 7: Internal noise / Reverberation control criteria – Annex spaces 

Space / room Design sound level Reverberation time, Tmf 

Green room 35 - 40 dB LAeq < 1.0 s 

Wardrobe 40 - 45 dB LAeq < 1.0 s 

Hair & Makeup 40 - 45 dB LAeq < 1.0 s 

General office areas 40 - 45 dB LAeq 0.4 - 0.6 s 

Private offices 35 - 40 dB LAeq 0.4 - 0.6 s 

Meeting rooms/ Rehearsal room 30 - 40 dB LAeq 0.6 - 0.8 s 

Corridors and lobbies 45 - 50 dB LAeq Minimise for noise control 

Entry 45 - 50 dB LAeq Minimise for noise control 

 

1 ASHRAE 2019 Applications Handbook, 2019 
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Space / room Design sound level Reverberation time, Tmf 

Toilets, showers, wet areas 45 - 55 dB LAeq - 

Storeroom ≤ 50 dB LAeq - 

Equipment/Print room ≤ 50 dB LAeq - 

Kitchenette ≤ 55 dB LAeq - 

Comms ≤ 55 dB LAeq - 

Switch room - Minimise for noise control 

Substation - Minimise for noise control 

Plant room - Minimise for noise control 

 

4.3.3 Internal sound insulation 

The sound insulation performance of walls, floors and doors must be selected to provide appropriate 
privacy and avoid unwanted noise disturbance from adjacent spaces.  

Wall construction build-ups and associated acoustic treatments are being coordinated with the 
design team to achieve the internal sound insulation requirements. 

4.3.4 Impact noise through floors 

Floors located above nominated areas must not exceed L’nT,w 60 dB when measured in accordance 
with ISO 16283-22. 

The following sound insulation performance has been nominated for floors: 

• Airborne sound insulation Rw 50 

• Impact sound insulation L’nT,w 60 

Floor and ceiling build-ups will also need to be designed such that the internal noise level criteria are 
achieved, when measured in accordance with ISO 16283-2.  

  

 

2 ISO 16283-2:2018 Acoustics — Field measurement of sound insulation in buildings and of building elements — Part 2: 
Impact sound insulation 
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4.4 Office building  

The acoustic performance specification for the office building covers the following: 

• Internal noise levels 

• Reverberation control 

• Acoustic separation between spaces (internal sound insulation and impact noise) 

Criteria are based on AS2107 recommendations and UNIC document How to design a cinema 
auditorium3. 

4.4.1 Internal noise levels / Reverberation criteria 

The internal noise levels and reverberation time criteria for spaces in the office building are provided 
in Table 8. 

Table 8: Internal noise / Reverberation control criteria – Office building 

Space / room Design sound level Reverberation time, Tmf 

General office areas 40 - 45 dB LAeq 0.4 - 0.6 s 

Screening room NR 25 0.3 - 0.5 s [1] 

Private offices 35 - 40 dB LAeq 0.4 - 0.6 s 

Meeting rooms (large) 30 - 40 dB LAeq 0.6 - 0.8 s 

Reception/Event space 40 - 45 dB LAeq 0.6 - 0.8 s 

Breakout ≤ 50 dB LAeq - 

Canteen ≤ 50 dB LAeq Minimise for noise control 

Kitchen ≤ 55 dB LAeq - 

Storeroom ≤ 50 dB LAeq - 

Toilets 45 - 55 dB LAeq - 

 NOTES: 

[1] Reverberation time criteria should be considered across the full frequency range for specialist listening spaces. Specific 
requirements for the screening room will need to be determined once details are confirmed regarding the room uses. 

Rain noise 

Noise from rain should not be greater than 5 dB above the maximum design sound levels in Table 8 
(based on equivalent to 27 mm per hour rainfall rate). 

4.4.2 Internal sound insulation 

The sound insulation performance of walls, floors and doors must be selected to provide appropriate 
privacy and avoid unwanted noise disturbance from adjacent spaces.  

Wall construction build-ups and associated acoustic treatments are being coordinated with the 
design team to achieve the internal sound insulation requirements. 

Requirements for any specialist fitout spaces would be designed in conjunction with tenants as part 
of the fitout design.  

 

3 International Union of Cinemas https://www.unic-cinemas.org/ 
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4.5 Construction workshops 

The acoustic requirements for the construction workshops have not been addressed in detail at this 
stage. The conventional construction types that have been proposed are expected to be sufficient to 
meet the functional and regulatory requirements for acoustics. A review of potential noise breakout 
from the workshops is included in Section 8.2. 

4.5.1 Internal noise levels / Reverberation criteria 

The proposed internal noise levels and reverberation time criteria for spaces in the workshops are 
provided in Table 6. 

Table 6: Internal noise / Reverberation control criteria – Construction workshops 

Space / room Design sound level Reverberation time, Tmf 

Workshops < 50 dB LAeq Minimise for noise control 

Offices (industrial) 45 - 50 dB LAeq 0.4 - 0.7 s 

Toilets, showers, wet areas 45 - 55 dB LAeq - 

4.5.2 Internal sound insulation 

The sound insulation performance of walls, floors and doors must be selected to provide appropriate 
privacy and avoid unwanted noise disturbance from adjacent spaces.  

Wall construction build-ups and associated acoustic treatments are being coordinated with the 
design team to achieve the internal sound insulation requirements. 

4.6 Environmental noise 

Noise from all studio operations must comply with the Western Australia Environmental Protection 
(Noise) Regulations 1997 (the Noise Regulations) when assessed at the nearest receivers.  

The Noise Regulations assessment criteria (known as the assigned noise levels) have been calculated 
and are presented in Appendix B. 

4.7 Fire systems 

Noise from the operation of smoke control systems shall achieve the requirements of 
AS/NZS 1668.1-20154 as follows: 

The noise level in occupied spaces during operation of the smoke control systems (including 
smoke exhaust fans and air pressurization fans) shall not exceed 65dB(A). Where the 
internal occupied ambient noise levels exceed 60 dB(A), the smoke control systems shall 
not exceed 5 dB(A) above the internal occupied ambient noise levels, to a maximum of 
80 dB(A).  

Noise levels in fire-isolated exits and car parks, as well as smoke control zones served by 
hot layer smoke control systems shall not exceed 80 dB(A). 

 

 

4 Australian Standard 1668.1-2015 – The use of ventilation and air conditioning in buildings: Fire and smoke control in 
buildings 
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5.0 NOISE ENVIRONMENT 

5.1 Existing conditions 

5.1.1 Overview 

A noise survey was carried out between 15 - 28 March 2022 to establish the existing noise at the 
proposed site. 

Analysis of the survey results and observations found that the site noise environment is characterised 
by noise from nearby roads, rural activity (livestock noise) and general environmental noise 
(birdsong, wind generated noise from vegetation). Distant construction activity noise associated with 
the Metronet project to the north was observed during the site visits, but this was low level and 
generally masked by other noises. Aircraft noise was also observed at the site. This is discussed in 
more detail in the section below.  

5.1.2 Aircraft noise 

The site is located within the Perth Airport flight path (see Appendix C), and regular aircraft noise was 
observed at times during the noise survey. Analysis of the results and audio recordings found that 
this noise was typically highest when wind conditions were downwind from the Perth Airport flight 
paths (south-easterly to north-easterly).  

Aircraft noise levels of LASmax 70-75 dB were recorded regularly during the survey. Typical flyover 
durations were around 15-30 seconds. Such events occurred 10-15 times per day on some days. This 
finding shows that aircraft noise is a consideration for the site. This has been considered in the design 
analysis of the building envelope addressed later in this report.  

It is noted that a future new runway is proposed for the Perth Airport. Future noise information 
provided by the Perth Airport indicates that aircraft noise levels at the site are likely to be similar to 
or lower than current levels once the new runway is operational (see Appendix D). 

5.1.3 Noise levels summary 

Table 9 presents the noise levels for the day, evening and night periods for the duration of the survey 
period. Average (LAeq) and maximum (LAmax) levels are presented.  

A daily breakdown of the results is presented in Appendix C along with time history plots. 

Table 9: Site noise level summary, dB 

Period LAeq LASmax 

Day 51 71 

Evening 49 66 

Night 48 68 

The environmental noise levels at the site are being considered in the design of the studios and other 
buildings so that the internal noise criteria can be achieved. Potential future site noise is also being 
considered, as discussed in Section 5.2 below. 
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5.2 Future site noise  

5.2.1 On site operations noise 

Noise from onsite truck movements, temporary generators, and building services noise associated 
with the operation of the sound stage facility is being factored into the design as these sources are 
likely to be significant. In addition, rain noise is being addressed. 

Temporary generators may at times be located in close proximity to the studio building to minimise 
cable runs. These units can generate noise levels of LAeq 80-85 dB at 1 m, although quieter systems 
are possible with acoustic attenuation packages. 

Noise breakout from site operations to external noise sensitive receivers is discussed further in 
Section 8.0. 

5.2.2 Morley Ellenbrook (MEL) rail line 

The Morley Ellenbrook (MEL) rail line (under construction at the date of this report) is located more 
than 450 m to the north of the sound stage buildings. Average daytime noise levels from the MEL rail 
line are expected to be below LAeq 50 dB. This is supported by the State Planning Policy 5.4 noise 
exposure forecast tables5, as well as noise predictions provided in the PTA report Morley-Ellenbrook 
Line Preliminary Design Noise and Vibration Assessment - Part 2 (SLR Ref No: 675.11323.00200-R02-
v2.0 MEL NV Assessment Part 2 20190826). Maximum noise levels from train horns are expected to 
be less than LAmax 60 dB (assuming operation at the closest point). On the basis of these estimates, 
train noise may be audible outside the studio buildings at times but would be at similar levels to the 
existing ambient noise levels and not a significant consideration in the building design. 

5.2.3 Traffic noise from nearby roads 

Noise from traffic along existing and potential future roads is being considered in the design.  

Existing traffic noise levels were measured as part of the site noise survey (see APPENDIX C for 
details). To better understand future road noise levels, forecast traffic volumes along existing roads 
were sourced from Main Roads Western Australia, as summarised in Table 10. 

Table 10: Traffic volumes – existing and forecast 

Road Existing (2021) Forecast (2041) 

Beechboro Road North 11,300 AADT (2 lanes) 13,400 AADT (2 lanes) 

Marshall Road 14,400 AADT (2 lanes) 17,800 AADT (2 lanes) 

In addition to the traffic volumes changes above, it is understood that the alignment of Marshall 
Road is expected to change (widening). Review of the information provided shows that changes to 
the existing road network would not result in significant changes to the average noise levels received 
at the site. 

It is understood that a future road may be constructed along the northern boundary of site (marked 
in the Figure 1 Site Context Plan). Details such as the traffic volumes, speed limits and number of 
lanes are not known at this stage. On the basis that this would be a 3-6 lane road, with a speed limit 
of between 60-80km/hr and noting there is a 70 m buffer distance between the site boundary and 
the nearest sound stage, average noise levels at the studio buildings are expected to be broadly 
similar to the existing site noise levels and therefore not a significant consideration for the building 
envelope design. 

 

5 See SPP 5.4 Road and Rail Noise Guidelines dated September 2019 Table 2: Noise exposure forecast  
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Based on the above, maximum noise levels from single vehicle pass-by events are the road noise 
source of most relevance to the design. 

5.3 Noise levels for assessment  

Table 11 presents a summary of key noise sources that have been considered in the assessment and 
design of the buildings. The tables include comments and assumption relevant to each source.
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Table 11: Summary of key noise sources 

Description Areas most affected Facade noise level 
range (LASmax ) 

Frequency of occurrence 
(estimate) 

Typical event 
duration 

Comments and assumptions 

Trucks on site Facades facing 
access roads 

75 - 80 dB Multiple times per day < 30 seconds Level based on trucks using access road around site >5 m 
from buildings.  Truck speeds <10 km/hr. No speed humps. 

Temporary 
generators 

Facades facing gen 
set areas 

65 - 75 dB Constant Semi continuous Level based on gen set located at least 5 m from the studio 
buildings. 

Helicopter flyover Whole site 75 - 80 dB Rarely 1 - 2 minutes No direct flyovers observed during noise survey (distant 
flyovers were noted on two occasions). 

Light aircraft flyover Whole site 70 - 75 dB Rarely 1 - 2 minutes None observed during noise survey. 

Commercial aircraft 
flyover 

Whole site 70 - 75 dB 10-15 times per day < 30 seconds Based on survey findings – see details above.  Future noise 
not expected to increase in level, only frequency of 
occurrence. 

Metro train Northern boundary < 50 dB Multiple times per day (in 
future) 

< 20 seconds Trains horn levels (short duration) are expected to be less 
than 60 dB. 

Road traffic noise Southern boundary 45 - 55 dB Constant Semi continuous General traffic noise. 

Loud 
motorbikes/cars 

Whole site 60 - 70 dB Rarely 10 - 20 seconds Maximum levels based on estimated. None observed 
during noise survey. 

Sirens Southern boundary 60 - 70 dB Rarely < 20 seconds Maximum levels based on estimated. None observed 
during noise survey. This source can occur at any time of 
day or night.  

Site mechanical 
services  

Façade facing plant 55 - 65 dB Constant Continuous Noise from these sources will be controlled using 
attenuators and other means, as needed to meet the 
criteria. The noisiest building services plant equipment is 
located in a compound away from the building façades. 
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6.0 BUILDING ENVELOPE CONSTRUCTION  

The following section outlines building construction systems that have been selected to meet the 
nominated acoustic design criteria. The details provided will be progressed in consultation with the 
project team during the design development phases. 

The construction recommendations have taken into account the measured noise levels and 
estimated noise from site operations (truck movements etc.) as summarised in Section 5.3. Octave 
band noise data that has been used in the assessment (highest sources only) is provided in 
Appendix E. 

6.1 Sound stages 

6.1.1 General requirements 

To meet the external noise intrusion specification in Table 3, the construction requirements in 
Table 12 have been nominated. Analysis shows that the typical external noise levels at this site can 
be controlled by the building envelope to meet the nominated internal noise levels criteria. 
Alternative constructions may also be considered in the design and will need to be reviewed by the 
Acoustic Consultant to confirm the design criteria can be achieved.  

http://www.marshallday.com
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Table 12: Construction details for acoustics – Sound stages 

Element Proposed construction Comment 

External walls 
(~Rw 50) 

 

− 200 mm hollow core panel (275 kg/m3) with absorptive lining  

− 12 mm CFC internal lining up to 2.5 m AFL to protect thermal 
insulation 

• Gaps between the panels must be acoustically sealed. The use of rubber strips 
and/or flexible sealant will be required for both horizontal and vertical 
junctions. Sealing of gaps will be critical to achieving the acoustic performance.   

• Robust penetration details will be required for duct, pipes and cables noting 
that cores may create weaknesses 

• Internal wall lining should be specified as 100 mm thick, min. 48 kg/m3, black 
polyester type, NRC 1.0. Glue or pin fixed. Protective facing recommended at 
low level (<2.5 m). 

• Noise from some external sources may exceed NR 25 at times for short 
durations  

• Rainwater pipes should be resiliently fixed to external wall (i.e. rubber pipe 
clips or resilient pads with isolation washer mounts) 

Roof (~Rw 68 

 

− Trimdeck sheeting with Anticon insulation 

− 250 mm cavity 

− Ortech S58 Durra Panel with 6 mm fibre cement sheet 

− 400 mm deep ceiling cavity  

− Ortech S58 Durra Panel with fibre cement sheet 

− Underside lined with absorption for room acoustics  

 

• Rain noise performance is considered a minor risk. It is recommended that 
either: 

− a resilient layer is incorporated into the roof design to separate the upper 
and lower ceiling, or 

− rain noise test data should be provided by the supplier to confirm 
performance. 

• Cavity insulation should be included in both cavities (min. 90 mm 27 kg/m3) 

• Ortech integrated absorption layer could be provided using Soundsorb 
Cassette system (75 mm x 48 kg/m³) NRC 1.0. This may also be beneficial for 
the modular construction approach. 

Studio truck 
entry 

− Acoustically rated elephant door (Rw 55 rating) • Will require input from specialist acoustic door provider.  Regular inspection 
will be required to maintain the nominated acoustic rating.  See section below 
for further discussion. 

http://www.marshallday.com
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Element Proposed construction Comment 

Floor 

 

− Slab on grade or as required by structural engineer Separate slab for each studio as noted below. 

Party wall 
between 
studios 

− 200 mm hollow core panel (275 kg/m3)  

− CFC wall lining on one side. Separate structure framing. 

• Minimise any structural connections between studios. Roof trusses should sit 
clear of the shared wall. Gantries should terminate before wall (i.e. 
cantilevered with no fixing to wall). 

• Floor slab should terminate either side of the wall with resilient 
connection/acoustic seal between floor slab and wall. Separated slabs are 
critical since floors will be exposed to impact noise. 

Wall to annex − 200 mm hollow core panel (275 kg/m3)  • Plasterboard lining on stud wall required for most spaces in annex building.   

• Discontinuous structure as documented (to reduce risk of impact noise from 
doors closing etc.) 

• Do not locate services (e.g. plumbing pipe) on shared wall. 

http://www.marshallday.com
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6.1.2 Elephant doors 

The main doors to the studios (“elephant doors”) will need to be specialist designed and built 
acoustic doors with high Rw rating. 

The following should be taken into account for the selection of elephant doors: 

• The doors will need to achieve an Rw 55 rating.  

• There will be significant costs associated with these doors and this must be factored into the 
project budget. 

• Procurement times for doors will need to be factored into the project timeline. 

• Three door types are typical for studio elephant doors: vertical sliding doors; horizontal sliding 
doors; hinged doors. Vertical or horizontal sliding doors are typically automated due to the 
weight and seals.  

• There are limited suppliers for specialist acoustic-rated doors of this scale in Australia. A list of 
Australian and international door suppliers that could be considered is provided in Table 13. 

• Doors need to be robust, easy to operate capable of maintaining their acoustic performance 
over a long period of time without excessive maintenance. 

• Door maintenance is a significant factor. Studio doors are subject to rough site conditions and 
can be regularly damaged resulting in the door being inoperable or otherwise not performing 
as intended. This can lead to studio downtime. Access to fast and reliable maintenance service 
is essential to minimise the risk of door issues.  

• Unless a certified laboratory test result can be provided, the door acoustic performance would 
need to be estimated based on the professional opinion of a suitably qualified acoustic 
engineer. Early site testing of doors would be carried out to confirm performance once 
installed. 

Table 13: Acoustic door suppliers – Elephant doors 

Supplier Location Contact Website 

ACRAN 127 Bandara St, 
Richlands QLD 4077 

(07) 3217 0055 https://acran.com.au/ 

Barclay 
Engineering 

12 Catalano Rd, 
Canning Vale WA 
6155 

(08) 9256 0900 https://www.barclayeng.com.au/ 

 

Flexshield 45 Mordaunt Circuit, 
Canning Vale WA 
6155 

1300 799 969 https://flexshield.com.au/products/acoustic-
doors/  

IAC Acoustics 3/2 Dupas St, 
Smithfield NSW 2164  

(02) 8781 0400 https://www.iac-australia.com.au/acoustic-
doors/ 

NAP Silentflo  

 

23/125-127 Highbury 
Rd, Burwood VIC 3125 

(03) 9572 3073 http://developer.nap.com.au  

Clark Door Limited UK, USA mail@clarkdoor.co
m  

https://www.clarkdoor.com/acoustic-doors/ 

http://www.marshallday.com
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Supplier Location Contact Website 

SAFE-Door 
Soundslide  

UK sales@SAFE-
door.co.uk  

https://www.safe-door.co.uk/soundslide.html 

GPS Speciality 
Doors 

USA info@gps-
door.com  

https://www.gps-door.com/concrete-
elephant-doors 

Speciality Doors & 
Hardware 

USA 1-866-815-8151 https://specialtydoors.com/products/elephan
t-doors/ 

QuietStar UK info@quietstar.co.
uk  

https://quietstar.co.uk/services/acoustic-
doors/  

6.1.3 Pedestrian doors 

The sound lock pedestrian doors will need to be proprietary acoustic-rated doors with integrated 
frame, hardware, and acoustic seals achieving a system tested acoustic rating.  

A minimum Rw 40 should be specified for all external pedestrian doors to studios (i.e. both sides of 
the sound lock).  

Some acoustic door suppliers are listed in Table 14.  

Table 14: Acoustic door suppliers – pedestrian doors 

Supplier Address Telephone Website 

Doorcraft 44 Bassendean Rd, 
Bayswater WA 6053 

(08) 9271 
7944 

http://www.doorcraftaustralia.com.au  

Spence doors  13 Whyalla St, 
Willetton WA 6155 

(08) 9354 
3885  

http://www.spencedoors.com.au 

 

Flexshield 45 Mordaunt Circuit, 
Canning Vale WA 6155 

1300 799 969 https://flexshield.com.au/products/acoustic-
doors/ 

IAC Acoustics 3/2 Dupas St, 
Smithfield NSW 2164  

(02) 8781 
0400 

https://www.iac-australia.com.au/acoustic-
doors/ 

NAP Silentflo  

 

23/125-127 Highbury 
Rd, Burwood VIC 3125 

(03) 9572 
3073 

http://developer.nap.com.au  

International Door and 
Window Laboratories 
Pty. Ltd 

20 Aldershot Rd, 
Lonsdale SA 5160 

(08) 8329 
1225 

www.idwl.com.au  

6.1.4 Cable “rat holes”  

The design will need to allow for external cables to pass through the sound stage walls directly into 
the studio space to provide supplementary power from temporary generators. In order to maintain 
the high-performance acoustic separation of the external walls, cable rat holes must incorporate 
acoustic attenuation features. 

Feedback provided to MDA by industry sound professionals specifically identified poorly designed 
cable access as an acoustic issue in many existing studios. Good design of rat holes is therefore an 
important consideration and will help in achieving a good reputation for the facility. 

http://www.marshallday.com
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Our recommended design consists of the following key features: 

• Circular duct attenuator with coupling to PVC pipe each end. Screw caps on each end.  
Attenuator length ~ 500 mm, outside diameter ~ 300 mm. See example in Figure 4. 

• Sandbags/fire pillows used to fill gaps around cables (if required). 

The recommended location of the cable penetrations is adjacent to the pedestrian airlock at each 
studio entry area. To limit the risk of noise transfer via airlock/elephant doors, generator 
hardstands should be located at least 5 m from the nearest door.  

Specific dimensions and detailing are to be established during detailed design stage in consultation 
with film industry operators. 

Figure 4: Circular attenuators for rat holes 

 

6.1.5 Roof access hatches 

Access hatches to the roof must achieve a minimum acoustic rating of Rw 35. 

6.1.6 Rainwater pipe fixing 

Rainwater pipe should be fixed to the external walls using rubber pipe clips, as illustrated in 
Figure 5. Alternatively, the fixing bracket should include a rubber pad mount with isolation washers 
to control hydraulic noise. 

Figure 5: External pipe fixed with rubber clips 
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6.2 Annex buildings 

For the purposes of the annex building envelope design, the relevant noise parameter is LAeq noise 
levels. Noise from single events (aircraft flyovers) has not been considered in detail given the 
transient and infrequent nature of the events and the nature of the spaces within the annex 
building. 

The outcome of the noise surveys found that typical 30-minute LAeq noise levels around the site are 
between 45-55 dB. These levels have been used for the purposes of determining the annex 
building facade requirements. 

6.2.1 Proposed design  

Analysis has been carried out on the basis of the building envelope design in Table 15. 

Table 15: Proposed building envelope construction – General description 

Level Roof/ceiling Walls Glazing 

Ground Suspended ceiling Light weight (facade panel with 
plasterboard inner walls 

Framed glazing units 

First Metal deck with 
suspended ceiling 

Light weight (facade panel with 
plasterboard inner walls 

Framed glazing units 

6.2.2 Recommendations 

Analysis has been carried out to establish internal noise levels based on the proposed façade types 
and environmental noise levels. 

The following general comments and recommendations are provided: 

• The roof is the main contributor to noise levels for the first-floor levels. 

• Localised ceiling upgrades may also be required for controlling breakout noise from mechanical 
plant and rain noise. Advice TBC during detailed design. 

• Temporary generators should be located at least 10 m from façades. 

Table 16 provide the construction details required to achieve the acoustic criteria for annex 
buildings. 

The requirements listed are provided for costing purposes. Some refinements may be needed as 
the design progresses. 

Table 16: Recommendations – Annex buildings 

Element Recommendation 

External walls Light weight (facade panel with plasterboard inner wall linings) or masonry 

Wall to studio • Plasterboard lining on stud wall required for most spaces in annex building.   

• Discontinuous structure as documented (to reduce risk of impact noise from doors 
closing etc.) 

• Do not locate services (e.g. plumbing pipe) on shared wall 

Glazing Min. Rw 30 rating, e.g. 6 mm float glass  

http://www.marshallday.com
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Element Recommendation 

Roof/ceiling • Metal deck  

• Anticon insulation for rain noise control 

• Suspended ceiling with mineral fibre ceiling tile (CAC 35) 

• Allowance of additional treatment for some noise sensitive rooms (e.g. rehearsal 
room) 

 

6.3 Office building 

The outcome of the noise surveys found that typical 30-minute LAeq noise levels around the site are 
between 45-55 dB. These levels have been used for the purposes of determining the office building 
facade requirements. 

6.3.1 Proposed design  

Analysis has been carried out on the basis of the building envelope design in Table 17. 

Table 17: Proposed building envelope construction – General description 

Level Roof/ceiling Walls Glazing 

Ground Metal deck with 
suspended ceiling 

Light weight (facade panel with 
plasterboard inner walls 

Framed glazing units 

6.3.2 Recommendations 

Analysis has been carried out to establish internal noise levels based on the proposed façade types 
and environmental noise levels. 

Table 18 provides the construction details required to achieve the acoustic criteria for office 
building. 

The requirements listed are provided for costing purposes. Some refinements may be needed as 
the design progresses. 

Table 18: Building envelope recommendations – Office building 

Element Recommendation 

External walls Light weight (façade panel with plasterboard inner wall linings) or masonry 

Glazing Min. Rw 30 rating, e.g. 6 mm float glass 

Roof/ceiling Min. Rw 42 rating, e.g.: 

• Metal deck (0.6 mm steel) 

• Anticon insulation 

• Ceiling as required for room types/uses. 

See below for screening room and rain noise control recommendations. 
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Screening room ceiling 

To control noise from rain and external sources (aircraft) the ceiling of the screening room should 
be constructed as follows: 

• 2 x 16 mm fire rated plasterboard barrier ceiling on resilient mounts (e.g. Rondo STSU) 

• Min. 1000 mm cavity with 50 mm 32 kg/m3 insulation 

• Surface mounted lighting (penetrations must be acoustically sealed) 

• Steel cushion head boxes for any ventilation grilles 

A second ceiling will be required below the barrier ceiling for room acoustics – see Section 7.4. 

Design of the screening room will be further development during the design development stage, 
noting that the full requirement for this room have not been finalised. 

Rain noise control 

In addition to the standard ceiling construction nominated above in Table 18, allowance should be 
made for an additional mass layer in noise sensitive spaces such as meeting rooms and board 
rooms. This can consist of a layer of 18 mm plywood or 9 mm CFC fixed below the roof between 
purlins. 

6.4 Workshops 

Conventional construction types that have been nominated for the workshop buildings (metal 
cladding/room with Anticon insulation lining) are expected to be sufficient to meet the functional 
and regulatory requirements for acoustics.  This includes the use of non-specialist/non-acoustic 
roller doors. 

7.0 ROOM ACOUSTICS 

7.1 Introduction 

In order to provide a suitable acoustic environment to allow speech intelligibility, to reduce echoes, 
reflected noise, and general noise build-up, many areas will require acoustically absorbing internal 
surface finishes.  

The ‘reverberation time’ is often used as a guide in the design of internal environments. The 
reverberation time is a measure of the time it takes for noise to dissipate within the space. The 
lower the reverberation time the more acoustically ‘dead’ the space. The performance of the 
acoustic treatment is expressed in terms of the NRC, or noise reduction coefficient. The higher the 
NRC the more absorptive the material.  

Guidance is provided below on the approximate areas and locations of surface finishes to assist in 
achieving a suitable acoustic environment within the spaces. The treatment recommendations are 
preliminary and will be refined as the project progresses. 

  

http://www.marshallday.com


a  

 

SPF-MDA-AC-RPT-004_E.docx 29 

 

 

 

7.2 Sound stages 

Surface treatment requirements for the sound stage are presented in Table 19. 

Table 19: Surface treatment requirements - Sound stages 

Area Requirement Comment 

Walls 100 mm thick, min. 48 kg/m3, black 
polyester type, NRC 1.0 

Generally, apply to all wall and ceiling areas 
with the exception of perimeter blockwork 
walls below (~2 m above FFL). Untreated 
areas should be limited as far as practicable 
and would typically be limited to patch panels, 
doors and control panels only. 

Ceiling 75 mm thick polyester, min. 48 kg/m3, 
NRC 1.0 

Finish can be integrated with proposed Ortech 
S58 Durra Panel (Soundsorb: Plain 75/48) 

7.3 Annex buildings 

Preliminary recommendations for the surface treatments of spaces in the annex buildings are 
provided in Table 20 below. 

7.4 Office buildings 

Preliminary recommendations for the surface treatments of spaces in the office building are 
provided in Table 21. 

7.4.1 Screening room 

It is understood that the screening room will be used for both screenings and sound mixing 
purposes. For mixing use, the room acoustic treatment must be carefully selected to provide a 
balanced acoustic environment for critical listening purposes. Various room acoustic treatment 
types are likely to be needed for this. Preliminary allowances are provided in Table 21. It should be 
noted that the extent and placement of the treatment is important and will need to be coordinated 
in conjunction with the AV/theatre consultant. At this stage, sufficient spatial allowance shall be 
made for wall and ceiling treatments. 

Room geometry 

For critical listening environments, the room dimensions must be carefully selected to help avoid 
room mode issues. To achieve rooms with good modal distribution, the proportions of the room 
must lie within controlled limits. Suitable guidance on room dimensions is provided in EBU tech 
3276. An extract of the relevant limits is provided in Figure 6. 

Figure 6: EBU tech 3276 room dimension guidance extract 
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Table 20 Preliminary recommendation for internal surface finishes – Annex building 

Room type Expected floor finish Ceiling Walls/Other treatment 

Wardrobe  Vinyl flooring Mineral fibre ceiling tile, NRC 0.7 and CAC 35. Minimum 80% coverage Expected that costumes etc. will provide 
significant absorption 

Make up Vinyl flooring Mineral fibre ceiling tile, NRC 0.7 and CAC 35. Minimum 80% 
coverage. 

n/a 

Dressing rooms  Carpet Acoustic ceiling to 80-100% of the ceiling area with minimum acoustic 
performance of NRC 0.7. Can consist of a high-performance acoustic 
ceiling tile or perforated plasterboard with minimum open area of 
20% and 50mm thick, 48kg/m3 acoustic blanket above. 

Acoustic panels with minimum acoustic 
performance NRC 0.8 recommended to wall 
areas. 

Green rooms  Carpet Acoustic ceiling to 80-100% of the ceiling area with minimum acoustic 
performance of NRC 0.7. Can consist of a high-performance acoustic 
ceiling tile or perforated plasterboard with minimum open area of 
20% and 50mm thick, 48kg/m3 acoustic blanket above. 

Acoustic panels with minimum acoustic 
performance NRC 0.8 recommended to wall 
areas. 

Enclosed offices Carpet or Vinyl 
flooring 
 

Acoustic ceiling to 80-100% of the ceiling area with minimum acoustic 
performance of NRC 0.7 and CAC 39 (e.g. mineral fibre ceiling tiles) 

Acoustic panels with minimum acoustic 
performance NRC 0.8 to one side wall  

Meeting rooms Carpet  
 

Acoustic ceiling to 80-100% of the ceiling area with minimum acoustic 
performance of NRC 0.7 and CAC 39 (e.g. mineral fibre ceiling tiles) 

Acoustic panels with minimum acoustic 
performance NRC 0.8 to at least one side wall  

AV/rehearsal Carpet  
 

Acoustic ceiling to 80-100% of the ceiling area with minimum acoustic 
performance of NRC 0.7 and CAC 39 (e.g. mineral fibre ceiling tiles) 

Acoustic panels with minimum acoustic 
performance NRC 0.8 to one long wall and one 
short wall  

Open plan offices Carpet or Vinyl 
flooring 
 

Acoustic ceiling to 80-100% of the ceiling area with minimum acoustic 
performance of NRC 0.7 and CAC 39 (e.g. mineral fibre ceiling tiles) 

Acoustic absorption incorporated into 
workstations with minimum NRC 0.4 
recommended 
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Table 21: Preliminary recommendation for internal surface finishes – Office building 

Room type Expected floor finish Ceiling Walls/Other treatment 

Screening theatre Carpet Allow for a perforated plasterboard ceiling below the acoustic 
barrier ceiling described above (See Section 6.3.2). Minimum 
200mm cavity with 50mm 32kg/m3 insulation. 

 

Absorptive wall finishes will be required on the side 
walls. Allow for a 150mm treatment zone to side walls 

Rear walls should be 100% absorptive.  Allow for 
minimum 300 mm deep treatment zone 

Specific requirements will depend on room volume and 
specific functional requirements. 

The cavity behind the screen where loudspeakers will 
be located must be treated to prevent sound build up. 

Seating riser should include cavity absorption. 

Boardroom / large 
meeting room 

Carpet  
 

Acoustic ceiling to 80-100% of the ceiling area with minimum 
acoustic performance of NRC 0.7. Can consist of a high-
performance acoustic ceiling tile or perforated plasterboard with 
minimum open area of 20% and 50mm thick, 48kg/m3 acoustic 
blanket above. 

Acoustic panels with minimum acoustic performance 
NRC 0.7 recommended to two non-parallel walls. 

Meeting rooms Carpet  
 

Acoustic ceiling to 80-100% of the ceiling area with minimum 
acoustic performance of NRC 0.7 and CAC 39 (e.g. mineral fibre 
ceiling tiles) 

1.2m band of acoustic panels with minimum acoustic 
performance NRC 0.7 to at least one side wall. 

Open plan offices Carpet  
 

Allow for direct fix acoustic panels to 80-100% of the raked 
ceiling area with minimum acoustic performance of NRC 0.8, e.g. 
50mm thick Autex Quietspace or equivalent. 

Acoustic panels with minimum acoustic performance 
NRC 0.8 recommended to wall areas at low level.   

Reception Carpet  
 

Mineral fibre ceiling tile, NRC 0.7 and CAC 35. Minimum 80% 
coverage. 

-  

Café and foyer Tile/concrete Allow for direct fix acoustic panels to 80-100% of the ceiling area 
with minimum acoustic performance of NRC 0.8, e.g. 50mm 
thick Autex Quietspace or equivalent. 

-   
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8.0 ENVIRONMENTAL NOISE EMISSION 

Noise generating activities associated with the studio facility are identified to be: 

• Noise emission from external mechanical services. 

• Noise breakout from workshops and activities inside the studio buildings. 

• Noise from vehicle movements, deliveries, and waste collections. 

• Noise from temporary generators. 

• Noise from productions using the backlot. 

The site layout and buffer distances to nearby receivers are such that compliance with the relevant 
criteria are considered achievable using typical management controls and engineering methods.  

Noise from the identified potential sources on the site is reviewed and discussed below. The sources 
are assessed in varying detail depending on the risk, as well as the level of information available at 
this stage of the design. A 3D model has been set using SoundPLAN noise modelling software, which 
is used to assess some key sources and will be utilised as the design progresses to help inform 
treatment requirements and potential future management procedures.  

8.1 Mechanical plant 

Noise modelling of the overall site has been undertaken for the significant plant items described in 
Table 22.   

Table 22: Significant plant items included in noise model. 

Plant  Description / location Indicative sound power level (LW)   

3 x air chillers Plant compound to north of Sound stage 4 92 dBA per unit 

8 x large relief/return 
air fans 

Serving each sound stage, located above the 
annex buildings 

103 dBA per unit (in-duct) 

12 x heat pumps Central plant decks above each of the two 
annex buildings 

81 dBA per unit 

The estimated noise levels are shown in Figure 8 below. The predictions show that the assigned 
levels can be achieved at nearby receivers during all time periods (37 dB LA10 being the most stringent 
assigned level, applicable at the nearest noise-sensitive receivers). 

The main consideration for the project in regard to plant noise will be noise to sensitive spaces within 
the development – i.e. the sound stages. This aspect of the design will be reviewed in detail as part of 
the design development process. 
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8.1.1 External services noise impact on sound stages 

Noise from external plant equipment located around the site must be appropriately controlled in 
order to meet the internal noise criteria within the sound stages and other noise sensitive spaces. 
Table 23 lists key plant items for consideration and provides preliminary guidance on the noise 
control that may be required. The specific requirements will be determined during the detail design 
stage. 

Table 23: External services plant – comments and recommendations 

Item Comment/recommendations 

Chillers External air-cooled chillers are proposed to be located to the north of the sound 
stage 4 building, as shown in Figure 7. Preliminary analysis shows that noise from 
this plant is unlikely to require any significant noise control treatment to achieve 
appropriate noise levels at the studio building façades and backlot areas, however 
allowance should be made for the compound walls to be solid toward the south. 
This will need to be reviewed once equipment selections are made and siting is 
finalised.  

Plantrooms openings Outside air intake open area should be minimised and located away from sound 
stage façades as far as practicable. Use of acoustic louvres could be considered if 
required for noise control.  

Roof mounted fans Casing and discharge noise from relief air fans and other roof mounted fans may 
need to be controlled. Noise control options that will be considered include duct 
attenuators, localised screening and lagging. 

Condenser units Noise control requirements are subject to final location and equipment types. Solid 
screening or louvres may be required to attenuate noise levels at the façades. 

Temporary generators 
and chillers 

Units should be specified with a maximum noise level of 85dBA @1m (lower if 
collocated with other units). Units should not be located closer than 5m from the 
sound stage façades.   

Vibration isolation All plant be mounted on appropriate vibration isolation mounts and plinths in 
accordance with the latest ASHRAE Handbook guidelines. 

 

Figure 7: Central plant compound 
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Figure 8: Noise from central plant equipment 
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8.2 Workshops 

The workshops on site will be used for constructing sets, props, and the like. This will often involve 
the use of hand tools, power tools and machinery. 

Indicative noise modelling has been undertaken to estimate potential breakout noise under a typical 
scenario. The following inputs have been included: 

• Internal reverberant sound pressure levels of 80 dB LAeq (82 dB LA10), based on measurements 
taken in an industrial facility (including grinders operating). For this review, this level has been 
assumed for all workshops, which is considered a conservative estimate of the average overall 
levels. 

• Noise breakout is assumed to be via closed roller doors (typical standard lightweight type 
assumed). It is expected that roller doors would at times be left open and this is likely to be 
acceptable. The scenario model is intended to demonstrate that high noise activity can be 
contained when required. 

The estimated noise levels are represented in the noise contours in Figure 9 below. 

Noise levels from the workshops could at times be higher (e.g. when roller doors are open). This 
would need to be managed by the operator as necessary – for example if the backlot is in use for 
filming. 
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Figure 9: Noise from workshops 
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8.3 Trucks 

Trucks will access the site intermittently for deliveries, logistics and equipment transport, etc. The 
trucks will enter and exit the site via the main entry off Marshall Road. 

The Lmax assigned level is considered to be the appropriate level to assess this source and a typical 
truck level (110 dB LWA) has been used to estimate the maximum noise level at the nearest existing 
receiver. 

Noise levels are predicted to be below 50 dB LAmax at the nearest receivers, which demonstrates 
trucks are unlikely to cause noise issues even when accessing and departing the site during more 
sensitive time periods (‘night’ period assigned level is 57 dB LAmax). 

Furthermore, it is noted that nearby receivers will already be exposed to similar noise levels from 
vehicles including trucks travelling along Marshall Road. 

8.4 Carparks 

There will a buffer of approximately 200 m between the nearest proposed carpark on site and the 
closest residential premises that are located on the opposite side of Marshall Road. Noise levels from 
the carparks are expected to be acceptable and not a significant noise consideration for the project. 
Noise from carparks has therefore not been considered in detail. 

8.5 Waste collection 

The noise emissions associated with waste collection and the cleaning and maintenance of the 
service areas can cause annoyance at nearby receivers, especially if those works are carried out 
out-of-hours and using loud equipment. 

Regulation 14A of the Noise Regulations prescribes that noise emissions from specified works do not 
have to comply with the assigned noise levels if the works are carried out: 

• during daytime hours (07:00 to 19:00) Monday to Saturday (excluding public holiday), 

• in the quietest reasonable manner, and 

• using the quietest equipment reasonably available. 

In the case where specified works are to be carried out out-of-hours and their noise emissions are 
likely not to comply with Regulation 7, a Noise Management Plan for the works approved by the CEO 
must be implemented.  

The facility operator must therefore prepare a Noise Management Plan to address waste collection 
procedures. 

8.6 Temporary generators 

It is understood that productions will often use external temporary generators to provide 
supplementary power for productions. The generators are normally located on trucks or skids near 
the sound stages.  

Noise breakout to the surrounding receivers is likely to be significantly lower than the assigned levels 
on account of the large buffer distances. 

Noise from temporary generators is being considered in the building envelope design. 
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8.7 Productions using the backlot 

It is recognised that productions using the backlot could also generate noise at times. A buffer of 
approximately 200 m exists between the southern part of the backlot and the nearest receivers to 
the south, so noise propagation attenuation will be a significant factor, and most backlot activities 
are likely to meet the assigned levels noise criteria without the need for restrictions and/or specific 
managerial procedures.  

High-level analysis shows that backlot activities with noise source levels up to 100 dBA could take 
place without compromising environmental noise compliance, during all assessment periods. 
Production activities with noise levels of this magnitude are likely to be rare, and short in duration.  

Only the loudest activities would exceed this noise level which may include pyrotechnics, explosions, 
firearms and car burnouts. Such activities may require management controls.  

It would be beneficial for the facility operator to include procedures for managing backlot noise 
within an operational management plan. Approvals from the City of Swan may need to be sought 
where high noise activities are scheduled for sensitive time periods (night-time hours). 
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APPENDIX A GLOSSARY OF TERMINOLOGY 

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

Frequency The number of pressure fluctuation cycles per second of a sound wave. Measured in units of 
Hertz (Hz). 

Hertz (Hz) Hertz is the unit of frequency. One hertz is one cycle per second. One thousand hertz is a 
kilohertz (kHz). 

LAeq The equivalent continuous (time-averaged) A-weighted sound level. This is commonly referred 
to as the average noise level.  

Leq The equivalent continuous (time-averaged) sound level. This is commonly referred to as the 
average noise level.  

LA10 (t) The A-weighted noise level equalled or exceeded for 10% of the measurement period.  This is 
commonly referred to as the average maximum 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. 

LA01 (t) The A-weighted noise level which is equalled or exceeded for 1% of the measurement period. 
This is sometimes referred to as the typical maximum 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. 

Lmax  The maximum noise level. The highest noise level which occurs during the measurement 
period. 

NC Noise Criteria - A method used to assess continuous background noise and assign a single 
value.  Noise sources such as air conditioning are commonly assessed in this method. NC & NR 
curves are very similar and are used for the same purpose. 

NR Noise Rating - A series of fixed frequency spectrum curves used to assess background noise 
and assign a single number value.  

Octave Band A range of frequencies where the highest frequency included is twice the lowest frequency. 
Octave bands are referred to by their logarithmic centre frequencies, these being 31.5 Hz, 63 
Hz, 125 Hz, 250 Hz, 500 Hz, 1 kHz, 2 kHz, 4 kHz, 8 kHz, and 16 kHz for the audible range of 
sound. 

RMS Velocity For most applications where there is continuous vibration, vibration is measured in terms of 
root mean square RMS velocity (mm/sec), measured in any direction. Used for vibration 
annoyance. 

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. 

Vibration When an object vibrates, it moves rapidly up and down or from side to side. The magnitude of 
the sensation when feeling a vibrating object is related to the vibration velocity. 

Vibration can occur in any direction. When vibration velocities are described, it can be either 
the total vibration velocity, which includes all directions, or it can be separated into the vertical 
direction (up and down vibration), the horizontal transverse direction (side to side) and the 
horizontal longitudinal direction (front to back). 
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APPENDIX B ASSIGNED LEVELS CALCULATION 

External noise emission from premises is governed by the Western Australia Environmental Protection 
(Noise) Regulations 1997 (the Noise Regulations). The Noise Regulations are a “prescribed standard” under 
the Environmental Protection Act 1986. 

The assessment of noise emission under the Noise Regulations is based on external noise level limits that 
apply at a receiver position. The calculation of the noise level limits takes into account the local road 
network, the land use in the surrounding area and the time of day. These noise level limits are known as 
‘assigned levels’. 

The noise emissions are assessed over an assessment period which can be between fifteen minutes and four 
hours. The assessment period must be appropriate for the assessment of the emission and depends on the 
type and character of the noise source(s). 

The assigned noise levels are defined in terms of statistical A-weighted and Slow-weighted sound pressure 
levels and are: 

• LA10, this is the noise level not to be exceeded for more than 10% of the assessment period 

• LA1, this is the noise level not to be exceeded for more than 1% of the assessment period 

• LAmax, this is the noise level not to be exceeded at any time. 

The determination of the Influencing Factor (IF) which affects the assigned levels applicable at the nearest 
residential receivers is based on the following: 

• The number of major and secondary roads in proximity to the receiver 

• The area of commercial and industrial zoned land surrounding the receiver 

The procedure defined in the Noise Regulations considers the land use and road types with two circles 
centred on the receiver location, one of 450 m radius, and one of 100 m radius.  

The land use has been determined from: 

• City of Swan Local Planning Scheme No. 17 (Plot Date 17 July 2018) 

An extract of the City of Swan planning map showing the 450 m radius circle centred at the nearest sensitive 
receiver is presented in Figure 10.   
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Figure 10: Extract of planning map with 100 m and 450 m radius areas used to determine the IF shown 

 

Transport factors of 6 dB and 2 dB apply if there are any Major Roads (a road carrying in excess of 
15,000 vpd) within the 100 m and 450 m circles respectively. For each Secondary Road (a road carrying in 
between 6,000 - 15,000 vpd) within the 100 m circle, a 2 dB transport factor applies. The total transport 
factor that is included in the IF is limited to 6 dB. 

Traffic data for the nearby roads obtained from Main Roads is presented in Table 24. 

Table 24: Traffic data and classifications for nearby roads (source: Main Roads) 

Road Average weekday traffic 
volume (AADT/VPD) 

Classification 

Marshall Road 14,400 (2021) Secondary Road 

Based on the data presented in Table 24, the Transport Factor is 2 dB. 

A summary of the input parameters used to determine the IF is presented in Table 25. 

Table 25: Influencing Factor (IF) calculation parameters 

  100 m circle 450 m circle IF 

Land use:    

Industrial % 0% 0% 0 dB 

Commercial % 0% 0% 0 dB 

Transport Factor:    

Major road 0 0 - 

Secondary roads 1 n/a - 

  Influencing Factor:  2 dB 
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Based on the parameters above, the IF is calculated to be 2 dB.  

B1 Assigned levels 

The assigned levels for the nearest receivers are summarised in Table 26. 

Table 26: Summary of assigned levels 

Type of Premises 
Receiving Noise 

Time of Day Assigned Noise Level (dB) 

LA10 LA1 LAmax 

Noise sensitive premises: 
highly sensitive area 

0700-1900  Monday to Saturday  47 57 67 

0900-1900  Sunday and public holidays 42 52 67 

1900-2200  all days 42 52 57 

2200-0700  Monday to Saturday or 2200-
0900  Sunday and public holidays 

37 47 57 

Noise sensitive premises: 
any area other than 
highly sensitive area  

All hours 60 75 80 

Commercial premises All hours 60 75 80 

Industrial and utility 
premises 

All hours 65 80 90 

In addition, the noise emissions must be free of annoying characteristics such as: impulsiveness, modulation 
and tonality. Adjustments are also applicable where the noise emission is music. These adjustments are 
presented in Table 27. 

Table 27: Adjustments for annoying characteristics  

Adjustment where noise emission is not music. These 
adjustments are cumulative to a maximum of 15dB. 

Adjustment where noise emission is music 

Where tonality is 
present 

Where 
modulation is 
present 

Where 
impulsiveness is 
present 

Where impulsiveness 
is not present 

Where impulsiveness 
is present 

+5 dB +5 dB +10 dB +10 dB +15 dB 
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APPENDIX C NOISE SURVEY RESULTS  

Table 28 to Table 30 present the breakdown of average levels for each day of the noise survey. It should be 
noted that the results for the first day period (Tuesday 15 March) and last night period (Monday 28 March) 
are based on partial periods since data was not collected for the entire period due to deployment and 
retrieval times.  

The results are also presented as a graphical time history plot in Figure 11. 

C1 Logger results 

Table 28: Logger 1 – Day time period (Day 0700-1900) 

Day of week Noise level (dB) 

15/03/22 - 28/08/22 LAeq LASmax  LA90 LAS10 LAS1 

Tuesday 15 March 52 82* 46 53 57 

Wednesday 16 March 50 68 45 53 56 

Thursday 17 March 51 73 39 53 62 

Friday 18 March 50 69 42 53 57 

Saturday 19 March 51 73 45 54 57 

Sunday 20 March 50 66 44 53 56 

Monday 21 March 51 65 44 54 57 

Tuesday 22 March 51 73 44 54 58 

Wednesday 23 March 52 73 45 54 64 

Thursday 24 March 51 72 44 53 62 

Friday 25 March 49 70 40 51 58 

Saturday 26 March 50 87* 41 52 55 

Sunday 27 March 53 70 47 56 59 

Monday 28 March 53 70 50 55 59 

* Outlier noise levels were investigated and found to be due to sources in close proximity to the microphone 
(e.g. birdsong). Refer to Section 5.1.3 for details on the various relevant identified noise sources being 
considered for design purposes. 
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Table 29: Logger 1 – Evening period (1900-2200) 

Day of week Noise level (dB) 

15/03/22 - 28/08/22 LAeq LASmax  LA90 LAS10 LAS1 

Tuesday 15 March 51 73 42 53 57 

Wednesday 16 March 48 63 41 51 54 

Thursday 17 March 49 65 43 52 55 

Friday 18 March 50 63 43 53 55 

Saturday 19 March 48 61 40 51 55 

Sunday 20 March 49 59 41 52 54 

Monday 21 March 49 66 41 52 55 

Tuesday 22 March 49 67 42 52 55 

Wednesday 23 March 50 60 42 53 55 

Thursday 24 March 48 63 40 51 55 

Friday 25 March 47 60 39 50 53 

Saturday 26 March 48 64 40 51 55 

Sunday 27 March 50 63 42 53 57 

Monday 28 March  -  -  -  -  - 
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Table 30: Logger 1 – Night period (2200-0700) 

Day of week Noise level (dB) 

15/03/22 - 28/08/22 LAeq LASmax  LA90 LAS10 LAS1 

Tuesday 15 March 50 65 32 56 60 

Wednesday 16 March 50 64 33 55 59 

Thursday 17 March 49 63 33 54 59 

Friday 18 March 46 69 33 50 54 

Saturday 19 March 44 71 31 48 53 

Sunday 20 March 48 65 31 53 57 

Monday 21 March 48 65 30 54 58 

Tuesday 22 March 49 70 34 52 58 

Wednesday 23 March 48 72 33 52 57 

Thursday 24 March 46 65 29 51 56 

Friday 25 March 44 65 30 49 53 

Saturday 26 March 44 69 30 47 52 

Sunday 27 March 49 64 35 53 57 

Monday 28 March  -  -  -  -  - 
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Figure 11: Logger 1 time history plot (15 minute sample period) 
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Figure 12: Noise logger location 
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APPENDIX D PERTH AIRPORT NOISE INFORMATION  

Figure 13:  Perth Airport Australian 2016 Flight Tracks (2016 Departures) 

 

 

Figure 14:  2016 N65 Average Day Contours – compared to the future scenario 
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APPENDIX E NOISE SOURCE OVERVIEW 

Table 11 in the body of this report presents a summary of the various maximum noise level sources including commentary regarding the duration of the event type 
and the frequency of occurrence. The levels presented are the estimated levels at the most exposed building facade. 

The octave band frequency content of each source is compared in the plot in Figure 15. 

Figure 15: Maximum estimated facade noise levels from main sources (sound pressure level LSmax dB) 
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