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 INTRODUCTION 
Transport for NSW (TfNSW) proposes to upgrade the existing Macquarie University Station Bus Interchange 

(MUSBI) and build a new bus layover to better support public transport use in this area and accommodate 

future growth. 

The location of the proposed sites that are part of this Review of Environmental Factors (REF) are as follows: 

• MUSBI site: Herring Road, between Talavera Road and Waterloo Road; and 

• Northern Layover: corner of Talavera Road and Culloden Road. 

TfNSW commissioned RWDI to prepare an Operational Noise and Vibration Assessment. This report covers 

noise and vibration emission from the operational aspect of the Proposal.  

 DESCRIPTION OF PROPOSAL  
The proposal will provide two bus lanes in each direction on Herring Road. A roundabout is proposed on 

Herring Road and Innovation Road, facilitating bus U-turn and access to the ramp from the Macquarie Centre.  

No general traffic lane will be provided in the southbound direction on Herring Road, between Talavera Road 

and Waterloo Road. General vehicles such as cars and trucks (except for service vehicles from Macquarie Centre 

via the ramp access), will not be able to travel on Herring Road in southbound direction, except from the 

vehicles exiting Macquarie Centre driveway south of Stand B.  

The ramp access to Macquarie Centre will be maintained. This option proposes a wide median strip that retains 

some of the existing street trees and presents significant public realm gains on the Macquarie Centre side of 

Herring Road. 

Figure 2-2 shows an overview of the proposed upgrades to the bus interchange on Herring Road. 

Figure 2-3 and Figure 2-4 show design drawings of the MUSBI proposal. 

Figure 2-4 shows the aerial view of the MUSBI proposal. 
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Figure 2-1 – Proposed upgrades to the bus interchange on Herring Road. 

Figure 2-2 - Design Proposal – Herring Road / Waterloo Road 
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Figure 2-3 - Design Proposal – Herring Road / Talavera Road 

An aerial view of Herring Road is shown in Figure 2-4.  Herring Road has the Macquarie Shopping Centre to the 

east and Macquarie University to the west. 
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Figure 2-4 – Aerial view of proposal  
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 NOISE IMPACTS CAUSED BY CHANGES IN 
TRAFFIC VOLUMES 

3.1 Noise from the MUSBI proposal on Herring Road 

Bus traffic on Herring Road between Talavera Road and Waterloo Road is expected to increase as a result of the 

proposal. Herring Road southbound lanes will close to all general vehicles (except for buses), therefore overall 

car traffic is expected to reduce on Herring Road. 

Section 3.4 of the GHD Options Assessment and Modelling Report dated May 2022 discusses future bus patronage 

at as a result of the proposal. 

Table 3-1 details 2017 bus demands and predicted 2026 and 2036 bus demands to and from the proposal 

during the 1-hour morning peak. 

Table 3-1 Bus demands to and from Macquarie Park (1-hour AM peak), (GHD Options Assessment and 

Modelling Report) 

Bus demand 1 hour Demands in Study Area 

Year / Scenario From  To Total  

2017  210 1360 1570 

2026 Base 450 1420 1870 

2036 Base 730 1700 2430 

2036 MUSBI Design 740 1840 2580 

2036 MUSBI Design 

 (road network constraint)1 
1030 2610 3640 

Note 1: GHD states that The increased number of road network constrained bus demand is due to the mode-shift predicted in the 

AIMSUN model, as 28% new development trips are assumed to shift to the public transport due to future road network 

congestion(Options Assessment and Modelling Report - May 2022). 

Based on the above table, total bus traffic on Herring Road as a result of the MUSBI proposal is expected to 

generate an increase in bus demand of 6% in 2036 between Base Case (No-Build) and the MUSBI Design (Build).  

Taking into account the road network constraint, the MUSBI proposal is expected to generate an increase in bus 

demand of approximately 50% in 2036 between Base Case (No-Build) and the MUSBI Design (Build). 

Façade noise levels as a result of the increase in bus traffic may increase by between 0.3dB and 1.8dB (road 

network constraint) with the MUSBI proposal.  

The Herring Road Apartments located at 144 Herring Road, approximately 40m to the north-west of the 

proposal and the Goodstart Early Learning Child Care and Kindergarten located on the northern corner of the 

shopping centre are expected to be the only sensitive receivers directly affected by the MUSBI generated bus 

traffic on Herring Road.  
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With regards to changes in noise levels, section 3.4 of the RNP notes that “In assessing feasible and reasonable 

mitigation measures, an increase of up to 2 dB represents a minor impact that is considered barely perceptible to the 

average person.”   

Changes in traffic noise levels my increase by between 0.3dB and 1.8dB during peak hour by 2036 which can be 

considered negligible as they will be barely perceptible to receivers.  

This is not taking into account the reduction in traffic noise from the closure of the southbound Herring Road 

lane to general traffic. Therefore, the predicted increase in bus traffic noise is conservative. 

3.2 Additional bus traffic between MUSBI and the Northern 
Layover 

The northern layover is proposed to include 20 total bus parking bays, space for up to seven service vehicles 

and driver toilets and mealing facilities.  

Routes 197, 259, 294, 410, 506, 507, 518, 544, 562, 565, 572 and 575 are proposed to utilise the northern 

layover. Considering all trips terminating / originating from MUSBI during the peak periods, a maximum of 40 

buses per hour would need to use the facility during the peak in the near term, meaning each bus would have 

up to 30 minutes. In the future, the volume would grow to 46 buses per hour, allowing up to 26 minutes per 

bus. This is ample capacity to serve these bus routes. 

Based on these numbers, it can be assumed that the Northern Layover will generate up to one bus movement 

per minute on Talavera Road between the MUSBI on Herring Road and the layover during peak hour.  

The potentially most affected residential receivers along the way are the apartment buildings located at 112-114 

Talavera Road, Macquarie Park and Goodstart Early Learning Child Care and Kindergarten. This section of 

Talavera Road is 5-lane to 7-lane wide and likely to be busy during peak hour. 

The addition of 1 bus per minute generated by the layover operation may generate an increase in noise levels 

less than 1dB during peak hour which will have no significant effect on noise levels impacting Talavera Road 

most affected receivers.  

3.3 Increase in car traffic volumes on roads surrounding 
the MUSBI 

Section 5.2.3 of the GHD Options Assessment and Modelling Report dated May 2022 discusses the future impact 

of the vehicle routing: 

• Without the southbound general traffic lane for cars and trucks on Herring Road, the traffic originally 

travels on this section between Talavera Road and Waterloo Road  

• The Proposal would reroute general traffic predominantly via Khartoum Road and Lane Cove Road.  

• GHD predicts that during the 5-6 pm peak hour, approximately 500 vehicles will reroute through 

Khartoum Road and 200 vehicles reroute through Lane Cove Road to enter Waterloo Road. 
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There are no residential receivers located on the sections of Talavera Road and Khartoum Road that would be 

subject to increases in traffic volumes generated by the proposal. Residential receivers are located in multi-

storey residential apartment buildings to the south of Waterloo Road. 

Traffic noise measurements were conducted using a NTi Type XL2 sound level meter (SLM). This SLM is a type 

approved system offering Class 1 performance according to IEC 61672-1:2013 Electroacoustics – Sound level meters 

– Part 1: Specifications and has current with National Association of Testing Authorities, Australia requirements 

(NATA) calibrated and has current with National Association of Testing Authorities, Australia requirements (NATA) 

calibrated to IEC 61672-3:2013 Electroacoustics – Sound level meters – Part 3: Periodic tests.  

Traffic noise was measured between 8 and 9am on 29th September 2020 at the typical setback for façades along 

Waterloo Road, approximately 10m form the nearest lane. A traffic noise level of 67 dBA LAeq(1hour) was measured.  

The increase in traffic noise levels generated by 200 vehicles on Waterloo was calculated using the Calculation of 

Road Traffic Noise (CORTN) model developed by the Welsh Office of the UK Department of Transport, 1988.  The 

CORTN method calculates the LA10,18hr noise level and takes into account the following factors: 

• Traffic flow volumes 

• Average vehicle speed 

• Percentage of heavy vehicles 

• Gradient of road 

• Type of road pavement 

• Distance from receiver location to road 

• Shielding from barriers / building and intervening topography 

• Reflections from barriers / buildings 

• Angle of view 

• Building facade reflection correction 

• Ground absorption,  

The addition of 200 vehicles (including 10% of heavy vehicles) would add approximately 0.5 dB to the measured 

peak hour traffic noise levels at the most affected façades. 

As discussed in previous sections 3.1, such an increase would not be significant and would not be perceptible by 

the average person. 
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 NOISE EMISSION FROM THE USE OF THE 
NORTHERN LAYOVER  
The northern layover will be located at the corner of Culloden Road and Talavera Road, to the north-west of the 

MUSBI. Figure 4-1 shows the proposed location of the Northern Layover. 

  

Figure 4-1 Aerial View of Northern Layover 
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As discussed in section 3.2 of this report, Section 3.7 of the GHD Traffic and Transport Assessment and Modelling 

Report dated May 2020 discusses the future use of the proposed northern layover and states that a number of 

routes will utilise the northern layover which is going to have a capacity of 20 parking bays. 

During the peak periods, a maximum of 40 buses per hour would need to use the facility during peak hour in 

the near term. In the future, the volume would grow to 46 buses per hour, allowing up to 26 minutes per bus.  

The following sections discuss background noise levels measured at the site, applicable criteria for the nearest 

receivers and detail predicted noise levels associated with buses manoeuvring within the site during peak hour.  

RWDI was advised that no noisy mechanical plant was expected to be proposed at the site. 

4.1 Ambient Noise Survey 

In order to establish the existing ambient noise environment of the area, unattended environmental noise 

monitoring was conducted at the site (see Figure 4-1). Environmental noise logging was conducted from Friday 

18th September 2020 until Sunday 27th September 2020. 

The noise monitoring equipment used consists of an ARL NGARA Class 1 Environmental Noise Logger.  The 

logger was set to A-weighted, fast response, continuously monitoring over 15-minute sampling periods.  The 

environmental noise loggers are capable of remotely monitoring, storing noise level descriptors and recording 

audio files for later detailed analysis.  The equipment calibration was checked before and after the survey and 

no significant drift was noted. 

The equipment has been calibrated at a NATA approved laboratory within the last two years in accordance with 

Australian standards.  

Noise loggers determine a variety of descriptors such as LA1, LA10, LA90 and LAeq levels of the ambient noise.  The 

LA90 level is normally taken as the background noise level during the relevant period and is most appropriate for 

this project as it is used to develop the Rating Background Levels (RBLs).  

In assessing the background noise levels, any data affected by adverse weather conditions has been discarded 

according to the requirements of the Noise Policy for Industry.  

 Results 

The survey location is considered representative of the surrounding sensitive receivers, across Talavera Road 

and Culloden Road. 

Measured data was processed according to the NSW EPA’s Noise Policy for Industry (NPfI) assessment time 

periods. Data affected by adverse meteorological conditions (high winds and rain) was removed from the data 

prior to processing. The detailed measurement results are shown in Appendix A. 
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Table 4-1 summarises the measured RBL values for daytime, evening and night-time periods.  

Table 4-1 Measured Rating Background Levels (RBLs), dBA 

ID Address 
Daytime 

(7am-6pm) 

Evening 

(6pm-10pm) 

Night Time 

(10pm-7am) 

Logger 1 
Corner of Talavera Road and 

Culloden Road, Marsfield 
53 48 35 

Note 1: The RBL noise level is representative of the average minimum background sound level (in the absence 

of the source under consideration), or simply the background level. 

4.2 NSW Noise Policy for Industry (NPfI) requirements 

The NSW NPfI provides a framework and process for deriving noise criteria for consents and licences that 

enable the EPA and others to regulate premises that are scheduled under the Protection of the Environment 

Operations Act 1997.  Whilst specifically aimed at assessment and control of noise from industrial premises 

regulated by the EPA, the policy is also appropriate for use by the DP&E when assessing major development 

proposals.  

The NPfI documents a procedure for assessment and management of industrial noise which involves the 

following steps: 

• Determining the project noise trigger levels for a development. The project noise trigger level is a 

benchmark level above which noise management measures are required to be considered. They are 

derived by considering short-term intrusiveness due to changes in the existing noise environment 

(applicable to residential receivers only) and maintaining noise level amenity for particular land uses 

for residents and other sensitive receivers; 

• Predicting or measuring noise produced by the development (having regard to any associated 

annoying characteristics and prevailing meteorological effects); 

• Comparing the predicted or measured noise level with the project noise trigger level and assessing 

impacts and the need for noise mitigation and management measures; 

• Considering any residual noise impacts following the application of feasible and reasonable noise 

mitigation measures; 

• Setting statutory compliance levels that reflect the best achievable and agreed noise limits for 

development; and 

• Monitoring and reporting environmental noise levels from the development. 

The project noise trigger level represents the level that, if exceeded, may indicate a potential noise impact upon 

a community. It is a benchmark or objective and is not intended for use as a mandatory requirement. 
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 Intrusiveness Noise Level 

For assessing intrusiveness, the background noise level (LA90) is measured and the Rating Background Level 

(RBL) determined. The intrusiveness of an industrial noise source may generally be considered acceptable if the 

equivalent continuous noise level (LAeq) of the source (measured over a 15-minute period) does not exceed the 

background noise level (RBL) by more than 5dBA. 

 Amenity Noise Level 

The amenity assessment is based on noise criteria specific to land use and associated activities.  The criteria 

relate only to industrial-type noise and do not include transportation noise (when on public transport 

corridors), noise from motor sport, construction noise, community noise, blasting, shooting ranges, 

occupational workplace noise, wind farms, amplified music/patron noise. 

The amenity noise level aims to limit continuing increases in noise levels which may occur if the intrusiveness 

level alone is applied to successive development within an area.  

The recommended amenity noise level represents the objective for total industrial noise at a receiver location. 

The project amenity noise level represents the objective for noise from a single industrial development at a 

receiver location. 

As per the policy, cumulative industrial noise is not a consideration because no other industries are present in, 

or likely to be introduced into the area; the relevant amenity noise level is assigned as the project amenity noise 

level for the development. 

Amenity noise levels are not used directly as regulatory limits. They are used in combination with the project 

intrusiveness noise level to assess the potential impact of noise, assess mitigation options and determine 

achievable noise requirements. 

An extract from the NSW NPfI that relates to the amenity noise levels for surrounding receivers is given in Table 

4-2. 

Table 4-2 Amenity Noise Levels  

Receiver 

Noise 

Amenity 

Area 

Time of Day1 

Recommended Amenity 

Noise Level  

LAeq (dBA) 

Residence Suburban 

Day 55 

Evening 45 

Night 40 

Commercial premises - When in use 65 

Industrial premises - When in use 70 

Note 1: Daytime 7.00am–6.00pm; Evening 6.00pm–10.00pm; Night 10.00pm-7.00am. 
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 Maximum Noise Level Events 

Noise sources of short duration and high level that may cause disturbance to sleep if occurring during the night 

time need to be considered. 

The approach recommended by the NPfI is to apply the following initial screening noise levels: 

• LAeq,15min 40dBA or the prevailing RBL+5dB, whichever is the greater; and/or 

• LAFmax 52dBA or the prevailing RBL+15dB, whichever is the greater. 

The sleep disturbance screening noise levels apply outside bedroom windows during the night time period. 

Where the screening noise levels cannot be met, a detailed maximum noise level event assessment should be 

undertaken. It may also be appropriate to consider other guidelines including the NSW Road Noise Policy (RNP) 

which contains additional guidance relating to potential sleep disturbance impacts. 

A review of research on sleep disturbance in the RNP indicates that in some circumstances, higher noise levels 

may occur without significant sleep disturbance. Based on currently available research results, the RNP 

concludes that: 

• “Maximum internal noise levels below 50dBA to 55dBA are unlikely to cause awakening reactions.” 

• “One or two noise events per night, with maximum internal noise levels of 65dBA to 70dBA, are not 

likely to affect health and wellbeing significantly.” 

 Project Noise Trigger Levels 

The amenity and intrusiveness noise levels and resulting project trigger levels (shown in bold) for continuous 

nature operational noise emissions associated with loading and unloading activities, vehicular movements on-

site and mechanical plant are detailed in Table 4-3. 

Table 4-3 Project Noise Trigger Levels for Operational Noise Emissions 

Location 
Noise Area 

Classification 
Period 

ANL1 

LAeq 

dBA 

RBL2 

LA90(15min) 

dBA 

Project Noise Trigger 

Levels 

Intrusive3 

LAeq(15min) 

Amenity4 

LAeq,15min 

Surrounding 

residences 

Residential – 

Suburban 

Day 55 53 58 58 

Evening 45 48 53 48 

Night 40  35 40 43 

Note 1: Recommended amenity noise level. 

Note 2: RBL – Rating Background Level. 

Note 3: Intrusiveness noise level is LAeq,15min ≤ RBL+5 and intrusive criterion only applicable to residential receivers 

Note 4: Project amenity noise level (ANL) is Suburban ANL plus 3dBA to convert from a period level to a 15-minute level. 
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For maximum noise level events (night-time period only) the following screening noise levels apply: 

• LAeq,15min 40dBA; and/or 

• LA1  52dBA. 

4.3 Noise Emission Assessment 

The primary source of noise generation within the proposed development is from buses manoeuvring within 

the site. 

Modelling of noise emissions from the development was conducted using SoundPLAN noise prediction 

software, which is a commercially available software implementation of the Concawe outdoor noise 

propagation algorithms. Noise emissions from the identified noise sources listed above will be addressed in the 

following sub-sections.   

 Noise Modelling Assumptions 

The following assumptions have been made as part of the noise modelling of buses movements in the 

Northern Layover: 

• Up to 46 buses per hour can manoeuvre in and out of the site during peak hour; 

• Each bus would manoeuvre for 1 minute while within the site (50s forward, 10s reverse) before 

switching the engine off; 

• The SWL from buses manoeuvring at approximately 10 km/hr is provided in Table 4-4: 

Table 4-4 SWL from Bus Manoeuvring 

Noise Source 
Sound Power Level dBA 1 

LEQ L1 

SWL Bus Manoeuvring (forward)1 92 98 

SWL Bus Manoeuvring (reverse, with alarm) 97 103 

Note 1: Sound power levels based on measurements conducted by Wilkinson Murray. 
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 Predicted Noise Levels 

The predicted noise levels at the nearest receivers from noise associated with the buses manoeuvring in the 

Northern Layover are presented in Table 4-5. 

Table 4-5 Predicted Noise Levels from the Northern Layover at Peak Hour 

Receiver Location Predicted Noise Level (External) Noise Criteria (External) 

RA1: 1-5 Taranto Rd, 

Marsfield 

Residences to the West 

39 dB(A)LAeq,15min 

48 dB(A)LA1 

Daytime  -  58 dB(A)LAeq,15min 

Evening  -  48 dB(A)LAeq,15min 

Night -  40 dB(A)LAeq,15min 

Night -  52 dB(A)LA1 

The analysis indicates that noise emissions from the use of the Northern Layover comply with noise emission 

requirements.  

It is noted that no mechanical plant or equipment is proposed to be used within the Northern Layover at this 

stage.  

If a mechanical item was to be added to the proposal, noise emissions from mechanical equipment should be 

designed to comply with the requirements of the NSW Noise Policy for Industry (NPfI, 2017), detailed in section 

4.2. 

Given the distance from the proposed building to surrounding residential properties, operational noise 

emissions from plant will be capable of achieving design limits at surrounding residential receivers.   

Mitigation measures that are commonly employed to control noise emissions from mechanical equipment 

include: 

• Locating mechanical equipment as far as practicable from noise sensitive receivers; 

• Using in-duct treatments such as internally lined ductwork or silencers; 

• Building barriers or enclosures around equipment; 
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 CONCLUSION 
Operational noise impacts associated with the proposal have been assessed. The following components have 

been investigated: 

• Noise from the additional bus traffic generated by the MUSBI on Herring Road; 

• Noise from the bus traffic generated between the MUSBI and the Northern Layover on Talavera Road; 

• Noise generated by the general traffic being rerouted through Talavera Road, Khartoum Road and 

Waterloo Road due to the closure of Herring Road southbound lanes. 

• Noise from the use of the Northern Layover   

The assessment of the above items indicates that the MUSBI will generate increase in traffic volumes that are 

unlikely to cause significant increases in noise levels at sensitive receivers along Waterloo Road, Herring Road 

and Talavera Road. 

The noise impacts caused by the use of the Northern Layover have been assessed against the acoustic 

requirements of the NSW NPfI. The use of the layover will not create any adverse impacts to the nearest 

residential receivers at the corner of Culloden Road and Talavera Road. 

Please do not hesitate to contact us if you have any questions regarding this report. 
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APPENDIX A: UNATTENDED MONITORING 
RESULTS 

Logger location L1 – Corner of Talavera Road and Culloden 
Road, Marsfield 
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