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1.0 Introduction 

AECOM has been commissioned by Hines Australia to provide acoustic consulting services for 
the proposed commercial development located at 9-13 Stewart Street, Richmond. 

The purpose of this report is to establish the acoustic performance criteria for the proposed 
development, assess the existing acoustic environment, establish noise emission criteria and 
provide in-principle advice to address external noise intrusion as well as noise emission to 
adjacent residences. 

This report has been prepared in conjunction with the town planning application and the City of 
Yarra planning permit (application No.: PLN19/0910, dated 15 January 2020). 

The following information is presented in this acoustics report: 

• Existing noise levels that have been measured near the site; capturing ambient conditions 
and sources for noise intrusion, including noise from the adjacent train station. 

• Internal noise level criteria applicable to external noise intrusion to the building and 
building services. 

• Environmental noise criteria for noise emissions from the proposed development to 
the surrounding external environment. 

• Recommendations for the acoustic performance specifications of the external building 
envelope materials and construction to meet the nominated internal noise criteria. 

Acoustic nomenclature and references to the acoustic design standards and policies used in the 
report are presented at the conclusion of this report. 

2.0 Planning Permit Conditions 

The City of Yarra Planning Permit (application No.: PLN19/0910, dated 15 January 2020) states the 
following in relation to noise associated with the development; 

2.1 Condition 21 

The Acoustic Report updated to provide an assessment of the potential noise impacts upon the 
surrounding residential properties in context of: 

1. All uses proposed (noting that the report refers to a “wellness centre”) and nature of operations; 

2. The use of the outdoor terraces and roof-top area – it is unclear whether these spaces are 
allocated to office staff use only and during what hours; 

3. The mechanical plant, security grille and car lift operations; 

4. Any deliveries; 

5. The proposed waste collections arrangements, as proposed in the accompanying Traffic and 
Waste reports (though with hours to be specifically nominated) 
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3.0 Site Description 

The proposed development site located at 9-13 Stewart Street, Richmond, is shown in the locality plan 
in Figure 1 below. The site currently accommodates a commercial tenancy which will be partially 
demolished for the new commercial office development. 

The proposed development is a nine-storey commercial building with a single basement level of 
underground parking and building services. Ground Level incorporates end of trip services and a retail 
and wellness tenancy, with commercial offices from Level 1 to Level 9, and a rooftop terrace and plant 
room. 

The proposed site is bounded to the east by Margaret Street and south by Stewart Street. These streets 
are minor roads carrying local traffic. The site is located approximately 70 metres east of Punt Road 
and 70 metres to the west of the Stewart Street entrance to Richmond Station. 

The surrounding buildings include residential apartments to the north along Margaret Street and east on 
Stewart Street. The properties to the west, between the proposed development and Punt Road are 
mixed use. 

 

Richmond Station 

Proposed site 

Figure 1 Proposed Site and Surroundings (Image source: Google Earth Pro, accessed October 2019) 
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4.0 External Noise Levels 

Noise measurements have been conducted at the site (locations M1 – M4 in Figure 2 below) to assess 
the existing external acoustic environment. The measured noise levels will be used to develop 
environmental noise emission criteria, as well as informing the future design of the building façade to 
reduce noise impact from external noise. 

4.1 External Noise Sources 

According to our observations and site noise measurements, the dominant sources of noise in the 
vicinity of the site have been identified as: 

• Richmond Station (train noise and platform announcements) 

• Traffic on Punt Road 

• Light traffic on Stewart Street 

4.2 Noise Measurements 

The noise measurement locations are shown in Figure 2 below. Noise measurements were conducted 
as both short-term attended measurements (shown in red in Figure 2) and long-term unattended 
measurements (shown in green). A summary of these locations is presented in Table 1 below. 

  M3  

  M1  

 

  M2  

  M4  

Richmond Station 

Proposed site 

Figure 2 Proposed site and noise measurement locations (Image source: Google Earth Pro, accessed October 2019) 

_Ref102038831
_Ref102038831
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Table 1 Noise Measurement Locations 

Legend Measurement Type Measurement Location 

M1 Long term1
 Second floor window of 9-13 Stewart Street 

M2 Short term2
 

9-13 Stewart Street at street level (traffic and train noise 
measurements) 

M3 Short term2
 Outside 333 Punt Road (traffic noise measurement) 

M4 Short term3
 41-43 Stewart Street (train noise measurements) 

Note 1: Measured using noise logger overall several days 

Note 2: Measured using hand-held sound level analyser for a short duration (15 minutes) 

Note 3: Measured using hand-held sound level analyser for a short duration (Approximately 15 

seconds for each train pass-by) 

 

4.2.1 Short Term Measurements 

Short term measurements were conducted on Thursday 13 September 2019 between 10am and 11am. 
The noise measurements were predominately of traffic on Punt Road and local traffic on Stewart Street 
(M2 and M3 in Figure 2). 

Measurements were undertaken for a period of 15 minutes to monitor the continuous noise levels due 
to road traffic. Traffic was heavy on Punt Road and light on Stewart Street. 

 

4.2.2 Train Station Noise Measurements 

Train noise measurements were conducted on 13 September 2019, however, platforms 9 and 10 
(closest to the proposed development) were not receiving trains during the measurements. Although, 
the PA system was operating for these platforms and measured to be 70 dB(A) at street level in front of 
9-13 Stewart Street (measurement location M2 in Figure 2). Automated announcements from the same 
platform was measured at 54 to 58 dB(A). 

Supplementary train noise measurements were undertaken on 27 September 2019 at 41-43 Stewart 
Street, approximately 100 metres east of Richmond Station (M4 in Figure 2) when platforms 9 and 10 
were in operation. 

 

4.2.3 Long Term Measurements 

To supplement the short-term noise measurements, an unattended noise monitor was installed on 
Level 1 (second storey) of the existing building at 9-13 Stewart Street from 20 September to 26 
September 2019 (see Figure 3 and Figure 4). The microphone was passed through the second storey 
window. 

Note: due to the proximity of the microphone in relation to the façade, a 2dB correction (i.e. measured 
level reduced by 2dB) was made for the long-term measurements to account for façade reflections. 
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Figure 3 Noise Monitor Location, Level 1, looking south east towards Richmond Station 

 

Figure 4 Noise Monitor Location, View from Street 

Microphone 

position 
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4.2.4 Measured Noise Levels 

Table 2 presents a summary of the measured noise levels for each location. 

Table 2 Noise Measurement Results 

Location Measured Noise Level Events Measured 

M1 64 dB(A) LAeq, 1hr – Day 
(7am – 10pm) 

58 dB(A) LAeq, 1hr – Night 
(10pm – 7 am) 

Measurement time: 20/09/2019 14:00 to 26/09/2019 08:00 

Local traffic on Stewart Street, traffic on Punt Road 

Train, train horn, and PA noise from Richmond Station 

M2 66 dB(A) LAeq, 15min Measurement time: 13/09/2019 10:05 to 10:20 

Local traffic and pedestrians on Stewart Street, traffic on Punt 
Road 

Train and PA noise from Richmond Station 

M3 76 dB(A) Leq, 15 min Measurement time: 13/09/2019 10:40 to 10:55 

Traffic on Punt Road 

M41
 58 dB(A) Leq, 15 seconds 

66 dB(A) LAmax 

Measurement times: 27/09/2019 13:50 to 14:00 

Traffic on Stewart Street. 

Trains arriving and departing from Richmond Station 

Train horns 

Note 1: Measured noise levels shown are the average of four measurements. 

 

4.3 Instrumentation 

The specifications for the sound level meter and noise monitor used for the noise measurements 
described in this report are presented in Table 3 below. 

Table 3 Instrument Specifications 

Instrument Serial No. Model Calibration Status 

Environmental Noise Monitor 
and Sound Level Meter 

01043455 Rion NL-52 Current 

Sound Level Calibrator 35084189 Rion NC-74 Current 
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5.0 Design Criteria 

The acoustic design of the development will be based on achieving acoustic performance criteria that 
have been established to protect the acoustic amenity of the surrounding external environment, and the 
internal acoustic amenity within the residential spaces of the development. 

The preliminary acoustic design criteria for the building that have been developed in this report include 
the following parameters: 

• Internal noise levels due to noise ingress from the external environment, and 

• Environmental noise emission limits for the operation of the building, including emissions 
from building services plant and commercial operations. 

5.1 Internal Noise Criteria 

Table 4 below presents the internal noise criteria that have been nominated for the building based on 
the Australian Standard 2107:2016 and the Association of Australian Acoustical Consultants (AAAC) 
Guideline for Commercial Building Acoustics 2010. The criteria for noise sensitive rooms have been 
expressed in terms of an A-weighted Equivalent Continuous Sound Pressure Level (LAeq), which 
generally describes the average decibel level in A-weighted form. 

The internal noise levels in Table 4 are inclusive of road traffic noise intrusion and building services 
noise from plant serving the building. 

Table 4 Internal Noise Level Criteria 

Room Internal Noise Level Criteria dB(A) 

Office Areas 40 – 45 LAeq,1hr 

Meeting Rooms 40 – 45 LAeq,1hr 

Board Rooms 30 – 40 LAeq,1hr 

Retail 45 – 50 LAeq,1hr 

Toilets 45 – 55 LAeq,1hr 

Lift Lobby / Common Areas 45 – 50 LAeq,1hr 

Carpark < 65 LAeq,1hr 

 

5.1.1 Rail Noise Intrusion 

Noise intrusion to the building due to rail is not covered by the internal noise level guidance provided by 
Australian Standard 2107:2016; there is currently no Australian Standard that applies for rail noise 
intrusion to commercial buildings. 

However, the Association of Australian Acoustical Consultants (AAAC) Guideline for Commercial 
Building Acoustics (June 2017) provides guidance for assessing rail noise intrusion. 

The AAAC Guideline states that rail noise should be assessed by considering the average of the 
maximum noise level due to train pass-bys, represented by LAmax, avg. The criteria that are recommended 
to be used for the LAmax,avg is a value that is 10 dB(A) higher than the maximum recommended design 
sound level (LAeq) in Table 4. 
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5.1.2 Noise Protocol 

The EPA Victoria Publication 1826.4: Noise limit and assessment protocol for the control of noise from 
commercial, industrial and trade premises and entertainment venues (Noise Protocol) prescribes the 
procedures for determining the statutory environmental noise limits which apply at noise sensitive 
locations, such as residential locations, with respect to noise due to commercial, industrial and trade 
operations. 

For this Project, the nearest, and potentially worst-affected noise sensitive receivers are residences 
located to the south of the Project site (refer to Figure 2 of this Report). 

The environmental noise limits that apply at the noise sensitive locations are based on the following 
factors: 

• The background noise level in the vicinity of the noise sensitive location. The background noise is 
measured in the absence of noise from commercial, industrial or trade premises near the 
residential location. 

• The zoning of the land in the vicinity of the residential location. The zoning is based on the 
Department of Planning and Community Development Planning Schemes. 

• The time period of the day; different noise limits apply during different period of the day to account 
for the variation in ambient noise levels. The time period classifications are presented in Table 5 
below. 

Table 5  Noise Limits Time Periods 

Period Time 

Day 7am to 6pm Monday – Saturday 

Evening 6pm to 10pm Monday – Saturday 

7am to 10pm Sundays and Public Holidays 

Night 10pm to 7am 

 

 

5.1.3 Background Noise Levels 

Background noise levels were measured in accordance with the requirements prescribed in the Noise 
Protocol. Details of noise measurements conducted on site are presented in Table 1.  

For the purposes of determining noise limits, the background noise levels from the noise monitor at 
Location 3 were used, as they represented the background levels at the boundary of the nearest 
residential receivers. The measured background noise levels are summarised in Table 6 below.  

Table 6  Background Noise Levels at Residences 

Time Period 
Background Noise Level for Receivers to the South,  

LA90 dB(A) 

Day  54 

Evening  51 

Night  45 

Note*: Measurements have been adjusted by -2 dB to account for façade reflection 
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5.1.3.1 Zoning Levels 

Using the Yarra Planning Scheme, the Zoning Level for each period was calculated in accordance with 
the Noise Protocol. The calculated Zoning Levels are presented in Table 7 below. 

Table 7 Zoning Levels 

Noise Protocol Time Period Zoning Level, dB(A) 

Day 57 

Evening 51 

Night 46 

Zoning Level Calculations Zoning Circles (140m and 400m) 

 
140m circle: 
Type 1: 0.6% 
Type 2: 98.7% 
Type 3: 0.6% 

400m circle 
Type 1: 58.1% 
Type 2: 26.4% 
Type 3: 15.5% 

Influencing Factor (IF): 0.39 

 
 

Zoning Map 

 

5.1.4 Environmental Noise Limits 

The environmental noise limits that apply to noise emission from the Project have been determined 
using background noise levels in Table 6 above, and the calculated Zoning Levels in Table 7 for the 
Day, Evening and Night periods. The noise limits are presented in Table 8 below.  

Table 8 Noise Limits – Residential Receivers 

Period Environmental Noise Limit, LAeq dB 

Day 60 

Evening 54 

Night 48 
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6.0 Exterior Building Design 

The design of the building envelope will need to produce an appropriate level of sound insulation from 
the external environment to ensure that suitable noise levels are achieved in the internal spaces of the 
building. The following section provides recommendations for the façade and roof the building. 

The exterior building design has been based on the noise levels measured on site, the estimated 
building services noise, and façade design (i.e. amount of glazing). The exterior building treatment 
should be re-evaluated to ensure the nominated glazing, roof design, and exterior walls treatment are 
still valid and cost effective. 

6.1 Façade Glazing 

Based on the noise levels that have been measured at the proposed site, glazing specifications have 
been recommended for each of the windows of the building. 

The glazing construction options for the building facade are presented in Table 9 below. 

Table 9 Façade Glazing Types 

Glass Type Label Acoustic Performance Rating Glazing Construction 

 
 
 
 

 

 

 
 
 
 
 

Rw 40 

 
Laminated Option: 

• 6mm float 

• 12mm airgap 

• 10.38mm laminated 

 

Monolithic Option: 

• 6mm float 

• 12mm airgap 

• 12mm float 

 

 

 

 

 
Rw 36 

 

Monolithic Option: 

• 8mm float 

• 12mm airgap 

• 8mm float 

 

Note: The Acoustic Performance Rating (Rw) is indicative only, and is provided for informative 
purposes. The glazing should not be based solely on the Rw rating. The glazing construction 
needs to satisfy the construction requirements described in the table, or alternatively be 
reviewed by the acoustic consultant. 

Figure 5 below presents a mark-up of the façade glazing for a typical office level of the building. The 
coloured mark-up labels refer to the glazing options presented in the above table. 
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Glass Type Label Acoustic Performance Rating 
 

 
Rw 40 

 

 
Rw 36 

Figure 5 Façade Glazing Mark-up 
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6.2 Roof Design 

The roof of the building should have a construction that achieves a minimum sound isolation rating of 
Rw 50. It is currently proposed to incorporate a concrete roof with a minimum thickness of 150mm. The 
roof construction will be sufficient in treating the external noise intrusion. Should the roof construction 
be modified to a lightweight configuration, an acoustic review will be undertaken. 

Furthermore, it is currently proposed to incorporate mechanical plant capable of producing high noise 
levels installed on the roof. An assessment regarding the noise and vibration transmission from the 
rooftop plant to the top floor office will be undertaken in further stages of the project. 

 

6.3 Exterior Walls 

The exterior walls of the building should have a construction that achieves a minimum sound insulation 
rating of Rw 45. The façade glazing recommendations have been based on the external walls achieving 
this minimum requirement. 

If the external walls do not achieve this level of insulation, the glazing types may need to be modified to 
compensate. Examples of exterior walls that satisfy the Rw 45 criteria are presented in Table 10 below. 

Table 10 External Wall Construction 

Rating Lightweight (Steel Studs) Lightweight (Timber Studs) 

 

 
Rw 45 

 

 

 

 

 Wall Construction Wall Construction 

 
• 9mm compressed fibre-cement 

sheet to the exterior 

• Minimum 64mm steel studs 

• 75mm thick, 14kg/m3 Glasswool 
insulation batts in the wall cavity 

• 13mm plasterboard to the 
internal (room) side of the wall 

• 9mm compressed fibre-cement 
sheet to the exterior 

• Minimum 120mm timber studs 

• 75mm thick, 14kg/m3 Glasswool 
insulation batts in the wall cavity 

• 13mm plasterboard to the 
internal (room) side of the wall 
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7.0 Ground Floor Retail and Wellness 

The following provides the assessment in relation to Section 21 (a) of the planning permit. 

It is currently proposed to incorporate a ground floor retail and wellness tenancy. It is anticipated that 
this retail tenancy would not feature any playing of music. Should the tenancy incorporate music (for 
example, a gym or similar exercise studio), it would need to comply with the Noise Protocol. It will be 
the responsibility of the tenant to ensure that their operations comply with the criteria. 

8.0 Terrace Areas 

The following provides the assessment in relation to Section 21 (b) of the planning permit. 

The current design proposes outdoor terrace areas on Level 2, Level 3, and the roof. The terrace areas 
are for occupants of the building, i.e. not open to the public, and would be limited to use in the day and 
evening periods only. As such, it would not be expected to generate significant noise. A review and 
assessment of the terraces, their proposed use and expected capacity, will be conducted in the later 
stages of the design. 

9.0 Building Services 

The following provides the assessment in relation to Section 21 (c) of the planning permit. 

Noise generated by externally located plant, or equipment that exchanges air with the external 
environment, will need to be appropriately attenuated to ensure that the noise emissions from the 
building are not excessive and comply with the nominated EPA environmental noise guidelines and 
policies, refer Section 5.2 of this report. 

The key items of plant and equipment serving the building that have been identified as requiring 
acoustic treatment include the following: 

• General exhaust fans 

• Chillers 

• Air handling plant 

• Cooling towers 

• Smoke spill fans 

• Ground floor substation 

• Rooftop plant room 

• Car park gate 

• Car lift 

A review and assessment of the mechanical services will need to be conducted in the later stages of 
the design, following the completion of the mechanical plant layout and equipment selections. 

The following measures shall be considered for the general installation of plant and services: 

• All hydraulic services shall be isolated at support points to minimise vibration being transmitted 
to the building structure. 

• All pipework that passes through the ceiling spaces or dividing walls of noise-sensitive spaces, 
shall be acoustically treated with acoustic lagging and insulation as necessary. 
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• All services penetrations shall have a clearance of 10mm around the pipe/duct/cable that shall 
be acoustically sealed with a flexible caulking (polyurethane or silicone). 

• All plant shall be installed on vibration isolation mounts in accordance with the manufacturer’s 
requirements. 

• All louvres and ventilation openings between plant areas and the external or internal building 
environment shall be acoustically treated using appropriate measures, such as acoustic louvres, 
acoustically lined ductwork, and attenuators. 

• All ductwork shall be acoustically treated using appropriate measures, such as acoustically lined 
ductwork, acoustically wrapped ductwork, flexible acoustic ductwork, and in-duct attenuators. 

• All plant rooms shall be acoustically treated to ensure that noise transmission via walls, floors, 
ceiling, doors, and louvres does not exceed the specified noise criteria of adjacent spaces. 

• Mechanical plant shall be acoustically treated using appropriate measures such as attenuators to 
fans, acoustic barriers and enclosures to minimise emission of noise to the surroundings and this 
achieve the relevant noise criteria at the nearest commercial buildings. 

10.0 Car Park Entry Door 

The following treatment is recommended for car park entry doors to reduce the impact of their operation 
within the internal office area and on neighbouring properties: 

• Doors and the associated guide rails and fixings shall be vibration-isolated from the building 
structure. For isolation of the door and door guides, Embelton NRD mounts, Supershearflex 
Pads or equivalent shall be used where the motors are fixed to the structure. 

• Teflon guides shall be installed to ensure the operation of any door guides, rollers, etc is smooth. 

• Door motors shall be fitted with a soft start/stop controller to minimise noise. 

• The door shall be stopped approximately 5mm from the slab/ground to ensure the base of the 
door does not contact the floor surface. 

11.0 Deliveries and Loading 

The following provides the assessment in relation to Section 21 (d) and (e) of the planning permit. 

11.1 Waste Services Collection 

Based on the predicted waste generation rates, waste collection for food, commingled recycling and 
general waste is proposed once a day each weekday. The collection will be undertaken by a private 
waste contractor operating a 6.4 m mini rear loader accessing the bin storage area in the Basement 1 
via Margaret Street. 

• Waste collection shall occur during the day time period, i.e. between 7am and 6pm. 

• The bin room is located internally on B1. The waste collection will occur within the carpark entry 
and it is not expected that noise at the nearby residential properties will exceed the Noise 
Protocol noise limits. 

11.2 General Deliveries 

It is expected that deliveries will occur via Margaret Street. Deliveries should be restricted to within 
office hours (i.e. between 7am and 6pm). 
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12.0 Summary 

AECOM has been commissioned to provide acoustic consulting services for the proposed development 
at 9-13 Stewart Street, Richmond. This report presents the acoustic design criteria that has been 
defined for the building and outlines the methodology used to develop the criteria, and includes the 
following items: 

• Internal noise level criteria for tenancies within the building with respect to noise ingress from the 
external environment. These criteria have been defined by considering the relevant Australian 
Standards and best practices design guidelines regarding internal noise within commercial 
buildings. 

• Environmental noise criteria for the new building to assess noise emission from the development 
to nearby residential locations. The environmental noise criteria have been developed in 
accordance with the Victorian EPA Noise Protocol, which defines noise limits for the 
development for its building plant and commercial operations. 

• In-principle acoustic design advice for the features of the building that must comply with the 
statutory noise policies, acoustic design criteria, and Planning Permit conditions. 

13.0 Nomenclature 

The following acoustic nomenclature has been used throughout the report. 

Term Definition 

dB(A) A-weighted Decibels. The ‘A’ weighting adjusts the frequency spectrum to reflect the 
subjective loudness perceived by the human ear. 

LAeq The A-weighted Equivalent Continuous Sound Pressure Level. It is the A-weighted 
value of Sound Pressure Level of a continuous steady sound that has the same 
acoustic energy as a given time-varying Sound Pressure Level when determined over 
the same measurement time interval. Often referred to as Average Sound Pressure 
Level. 

LAmax The maximum A-weighted Sound Pressure Level that occurs during the 
measurement period. 

LA90 The A-weighted Sound Pressure Level that is exceeded for 90% of the time during 
the measurement period. 
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