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COTEL  
176 WEST COAST HIGHWAY  

TRAVEL PLAN 
 

1. TRANSPORT CONTEXT 

This travel plan has been prepared to outline the transport links that have been taken into consideration whilst designing 

the development site at 176 West Coast Highway, Scarborough. The proposed development has been designed to en-

courage alternative use of transport such as walking, cycling and the use of public transport; and in turn try to minimise the 

use of private cars.  

Demographics 

Cotel have taken into account the target market when designing the building, the majority of the people will be visitors 

coming on a short-stay basis, reducing the need for long term car parking bays. Please see below for further information 

on the visitor profiles. 

Cotel Guests Varsity Bar Co-Working Space

- Travellers who want a value for money 
experience. People who love the beach and 
are looking for a community vibe.  

- Affluent digital nomad who can work from 
anywhere and are more environmentally 
conscious 

- People who are coming from the main strip in 
Scarborough and who are on a bar hop.

- Business people who are within a close 
proximity to the site who and are looking for a 
work space away from home or a space to 
hold meetings. 

- Digital nomads who value a good internet 
connection and a designated space where they 
can work. 

 

1.1 Public Transport Services to the Hostel 

The development is within close proximity to many public transport options around the Scarborough area, the main form 

of transport being buses. There is easy access for people to commute via buses which increase access to the site for people 

who do not own cars, reducing congestion on the roads around the site. 

Rout Direction Number of Services Saturday Summary Sunday/Public Holiday  Summary

410

To Scarborough Beach Bus Station 25 17 11

To Stirling Station 21 17 11

421

To Scarborough Beach Bus Station 44 18 11

To Stirling Station 41 17 11

422

To Scarborough Beach Bus Station 9 6 0

To Stirling Station 8 6 0

990

To Scarborough Beach Bus Station 123 61 54

To Perth Station 126 63 53

 
 

 



Figure 1. Transport links around the site. 

 

1.2 Bicycle Access and Facilities 

There are a number of bicycle networks in close proximity to the site. There is a duel use path along the waterfront which 

is easily accessible. The site has integrated bike racks into the design to assist in encouraging people to use alternative 

forms of travel such as riding a bike. 

 

1.3 Pedestrian Access 

The site is easily accessible for pedestrians via the path in front of the entrance to the building. All of the adjacent streets 

provide footpaths. Most errands can be achieved by walking in Scarborough. It is less than a 10 minute walk to The 

Esplanade, which is the main hub of Scarborough boasting multiple  restaurants, a Coles supermarket, the beach 

and much more. 

 

 

 

 

 

 

1.4.1 Car Parking Provisions 

The Cotel has proposed providing stackable parking facilities on the ground floor of the building. There are 5 bays 

providing 10 total parking facilities. In addition, one waiting bay has also been provided at the front of the building. It 

The Site



has been demonstrated that the level of car attraction for the backpacker demographic is very low. This was taken into 

consideration when designing the parking facilities.

Figure 1. Proposed Ground Floor Parking 

 

1.4.2 Off Site Parking 

Internal studies have been done on the habits and requirements of backpackers around Perth, it was found that 1 in 50 

have a private vehicle. Based on the capacity of the building, this would require 3 parking bays for out Hostel guests.  

The solution the Cotel has for these guests is that car bays have been permanently secured with the Wilson parking 

across the road from the site. 

 

Figure 2. Location of Site and Location of Wilson Car Park 

 

1.5 Taxi/ Ride Share Facilities

Being on a main road will mean that the site is easily identifiable to taxi/ride share drivers, there are also many roads 

nearby creating easy drop off points. To avoid congestion, Cotel plans to put arrangements in place with companies such 

as Uber, Didi and Ola to create a drop off point for people who wish to use these forms of ride share service. 

 

1.6 Future Light Rail 



Scarborough has plans to develop a future light rail system which will be in close proximity to the sight. Although this may 

be a few years away, once built it will significantly benefit all parties looking at coming to Cotel. 

 

2.0 TRAVEL BEHAVIOUR 

Cotel looks to encourage our guests, employees and visitors to choose alternative modes of transport. Some of the following 

is what is being considered to encourage other modes of transport. 

2.1 Information 

Cotel are encouraging our employees, guests and customers to adopt a positive outlook on alternative transport options. 

Investigations are being made regarding providing information through a website and social media on various modes of 

transport (such as bikes, buses, walking and ride share services). It is a priority to encourage our employees to use other 

modes of transport. 

2.2 Engagement 

Different programs can be adopted that will aid in influencing people to engage in the adoption of alternative modes of 

transport. The more information provided and the more that can be displayed to the public of employees and guests 

adopting other modes of transport, the more likely future employees, guests and customers will be influenced to adopt 

alternative travel as the new social norm.  

2.3 Facilities and Enablers 

Cotel is reviewing the building design to make it as convenient as possible for people using alternative transport. 

Knowledge is key. The site is looking at making bike racks as visible as possible and close in proximity to the entrance of 

the building. 

2.4 Policies and Practices 

Cotel are reviewing policies and procedures that can be implemented to discourage use of private vehicles and encourage 

alternative transport. One important component twill be to discourage unnecessary long term parking. Cotel is looking at 

doing this is by providing the majority of the parking bays to employees only. 

3.0 ACTIONS 

See below some actions that Cotel are considering engaging in to encourage all parties involved to be more open to using 

alternative travel options and also how Cotel looks to inform people on the options available to them. 

 

 

 

 

 



3.1 Information 

Actions For Employees
Actions for Cotel Guests Actions for Varsity Bar 

Customer
Actions for Co-Working 
Space Visitors

Upon hiring new employees, 
Cotel would provide them with 
information on all travel op-
tions available. 

Provide information on 
transport and services in em-
ployee only areas. 

Provide information on 
transport options through the 
companies website and social 
media. 

Upon booking a room, sending 
an email to the client with an 
information pack on how to get 
to the hostel and the travel op-
tions available.

Giving information to the re-
ception desk so that they can 
also provide this to the guests 
upon check in. 

Having a large touchscreen T.V 
in the foyer integrated with 
Transperth. This interactive fa-
cility will allow visitor to easily 
plan their journeys.

Provide information on 
transport options on the com-
panies website and social me-
dia. 

Upon booking for the work 
space, providing clients with an 
information pack on how to get 
to the site and the travel op-
tions available.

 

3.2 Engagement 

Actions For Employees
Actions for Cotel Guests Actions for Varsity Bar 

Customer
Actions for Co-Working 
Space Visitors

Holding staff challenges to en-

courage the use of alternative 

travel such as walking or using 

a bike.  

Promoting our employees to 

engage in events such as ride 

to work day. 

Promoting group walks over to 

the beach at set times. This will 

also encourage them to meet 

new people.

Providing guests with the op-

tion of hiring a bicycle during 

their stay. Also, branding these 

and promoting them on social 

media to encourage engage-

ment.

Providing promotions through 

ride sharing services such as 

Uber, Didi and Ola to encour-

age people who are visiting 

Varsity to use this service.

Providing promotions through 

ride sharing services such as 

Uber, Didi and Ola to encour-

age our co-working space cus-

tomers to use this service.

 

 

 



3.3 Enablers and facilitators 

Actions For Employees
Actions for Cotel Guests Actions for Varsity Bar 

Customer
Actions for Co-Working 
Space Visitors

Offering discounts on public 

transport fares to encourage 

employees to commute via the 

bus. 

Providing secure bicycle park-

ing to employees.

Having a large touchscreen T.V 

in the foyer integrated with 

Transperth. This interactive fa-

cility will allow visitor to easily 

plan their journeys.

Providing bike racks in a visi-

ble location at the front of the 

building near the entrance.

Having easy access to the 

building via the footpath. 

Providing hire bikes that guests 

can use during their stay.

Providing bike racks in a visi-

ble location at the front of the 

building near the entrance.

Having easy access to the 

building via the footpath. 

Providing bike racks in a visi-

ble location at the front of the 

building near the entrance.

Having easy access to the 

building via the footpath. 

 

3.4 Policies and practices 

Actions For Employees
Actions for Cotel Guests Actions for Varsity Bar 

Customer
Actions for Co-Working 
Space Visitors

Allocating the majority of the 

car bays to employees.

Actively manage car parking 

to prioritise bay availability 

for those who need them.

Restricting the number of guest 

parking bays available.

Restricting the number of guest 

parking bays available.

Restricting the number of guest 

parking bays available

4.0 CONCLUSION

Cotel have taken into consideration the multiple travel options that will be available to everyone who is looking at visiting 

the site, with a goal to reduce the amount of congestion around the site. 

It is considered that the backpacking demographic require very few car parking facilities and that they would rather 

choose alternative forms of transport such as public transport, bike riding or walking. 

The site itself provides easily accessible public transport links. It is also very walkable to all the necessary facilities.  



The Varsity Bar clientele are more likely to use ride share facilities to get to their destination. This being based on the 

trend of individuals coming from the main hub in Scarborough on a   style trip.  

The co-working space is considered to attract the clientele in close proximity to the site.  More so a digital nomad. This will 

either be hostel guests or people within walking distance or a few bus stops away form the site. 

In summary, the demographic has been taken into account, the trends are showing that the majority of  the clientele are 

already adopting alternative means of transportation when commuting to this style of venue.
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Executive Summary 

Scarborough by Urban Collectives Pty Ltd is seeking development approval for the proposed mixed 
use/commercial development located at 176 West Coast Highway, Scarborough (the Proposal).  

To satisfy the conditions of the development application the City of Stirling (the City) requires the 
submission of a Waste Management Plan (WMP) that will identify how waste is to be stored and 
collected from the Proposal. Talis Consultants has been engaged to prepare this WMP to satisfy the 

 

A summary of the bin size, numbers, collection frequency and collection method is provided in the 
below table. 

Proposed Waste Collection Summary  

Waste Type 
Generation 

(L/week) 
Bin Size (L) 

Number of 
Bins 

Collection 
Frequency 

Collection

Bin Storage Area 

Refuse 17,193 660 9 
Three times 
each week 

City of Stirling

Recycling 2,317 660 2 
Three times 
each week 

City of Stirling

The City will service the Proposal onsite, 
rear loader waste collection vehicle will reverse into the Proposal from West Coast Highway for 

l 
exit the Proposal in forward gear onto West Coast Highway. 

A building manager/caretaker will oversee the relevant aspects of waste management at the 
Proposal. 
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1 Introduction 

Scarborough by Urban Collectives Pty Ltd is seeking development approval for the proposed 
commercial development located at 176 West Coast Highway, Scarborough (the Proposal).  

To satisfy the conditions of the development application the City of Stirling (the City) requires the 
submission of a Waste Management Plan (WMP) that will identify how waste is to be stored and 
collected from the Proposal. Talis Consultants has been engaged to prepare this WMP to satisfy the 

 

The Proposal is bordered by residential properties to the north, east and south and West Coast 
Highway to the west, as shown in Figure 1. 

Objectives and Scope 1.1

The objective of this WMP is to outline the equipment and procedures that will be adopted to 
manage waste (refuse and recyclables) at the Proposal. Specifically, the WMP demonstrates that the 
Proposal is designed to: 

Adequately cater for the anticipated volume of waste to be generated; 

Provide adequately sized Bin Storage Area, including appropriate bins; and 

Allow for efficient collection of bins by appropriate waste collection vehicles. 

To achieve the objective, the scope of the WMP comprises: 

Section 2: Waste Generation; 

Section 3: Internal Transfer of Waste; 

Section 4: Waste Storage; 

Section 5: Waste Collection; 

Section 6: Waste Management; and 

Section 7: Conclusion. 
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2 Waste Generation 

The following section shows the waste generation rates used and the estimated waste volumes to 
be generated at the Proposal.  

Proposed Tenancies 2.1

The anticipated volume of refuse and recyclables is based on the number of hotel/backpacker rooms
and the floor area (m2) of the commercial tenancies at the Proposal. The Proposal consists of the 
following: 

Hotel/Backpacker Rooms  35; 

Lobby  41m2; 

Private Co-Working Space  93m2; 

Meeting Room 1  15m2; 

Meeting Room 2  8m2; 

Open Co-Working & E-Games  246m2;  

Bar/Café/Restaurant  332m2; and 

Bar  49m2. 

Waste Generation Rates 2.2

In order to achieve an accurate projection of waste volumes for the Proposal, consideration was 
given to the Commercial and Industrial 
Waste Management Plan Guidelines (2014) and Guidelines for Preparing a 
Waste Management Plan (2017). Table 2-1 shows the waste generation rates which have been 
applied to the Proposal.  

It should also be noted that a conservative approach has been taken with regards to waste 
generation across the Proposal by overestimating the potential waste volumes for the commercial 
tenancies. This includes assuming seven days of operation for all tenancies. This is considered to be 
an over estimation as it is not uncommon for food and beverage tenancies to close operations post 
weekend trading therefore resulting in an over estimation of waste volumes generated. 

Table 2-1: Waste Generation Rates 

Tenancy Type 
Guideline 
Reference 

Use Type 
Refuse Generation 

Rate 
Recycling 

Generation Rate 

Hotel / Backpacker 
Rooms 

WALGA 
Backpacker 

Accommodation 40L/occupant/week 20L/occupant/week

Lobby Melbourne Offices 10L/100m2/day 10L/100m2/day 
Private Co-Working 
Space 

Melbourne Offices 10L/100m2/day 10L/100m2/day 

Meeting Room 1 Melbourne Offices 10L/100m2/day 10L/100m2/day 

Meeting Room 2 Melbourne Offices 10L/100m2/day 10L/100m2/day 

Open Co-Working & E- Melbourne Offices 10L/100m2/day 10L/100m2/day 
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Tenancy Type 
Guideline 
Reference 

Use Type 
Refuse Generation 

Rate 
Recycling 

Generation Rate 

Games 

Bar / Café / Restaurant WALGA 
Hotel Dining 

Area 660L/100m2/day 50L/100m2/day 

Bar WALGA Hotel Bar 50L/100m2/day 50L/100m2/day 

Waste Generation Volumes 2.3

Waste generation is estimated by volume in litres (L) as this is generally the influencing factor when 
considering bin size, numbers and storage space required. 

Waste Generation 2.3.1

Waste generation volumes in litres per week (L/week) adopted for this waste assessment is shown 
Table 2-2. It is estimated that the Proposal will generate 17,193L of refuse and 2,317L of recyclables 
each week. 

Table 2-2: Estimated Waste Generation  

Tenancies 
Number of 

Rooms/Floor Area 
(m2) 

Waste Generation 
Rate 

Waste 
Generation 

(L/week)

REFUSE 

Hotel / Backpacker Rooms 35 40L/occupant/week 1,400 

Lobby 41m2 10L/100m2/day 29 

Private Co-Working Space 93m2 10L/100m2/day 65 

Meeting Room 1 15m2 10L/100m2/day 11 

Meeting Room 2 8m2 10L/100m2/day 6 

Open Co-Working & E-Games 246m2 10L/100m2/day 172 

Bar / Café / Restaurant 332m2 660L/100m2/day 15,338

Bar 49m2 50L/100m2/day 172 
Total 17,193

RECYCLABLES 

Hotel / Backpacker Rooms 35 20L/occupant/week 700 

Lobby 41m2 10L/100m2/day 29 

Private Co-Working Space 93m2 10L/100m2/day 65 

Meeting Room 1 15m2 10L/100m2/day 11 

Meeting Room 2 8m2 10L/100m2/day 6 

Open Co-Working & E-Games 246m2 10L/100m2/day 172 

Bar / Café / Restaurant 332m2 50L/100m2/day 1,162 

Bar 49m2 50L/100m2/day 172 

Total 2,317 
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3 Internal Transfer of Waste  

To promote positive recycling behaviour and maximise diversion from landfill, internal bins will be 
available throughout the Proposal for the source separation of refuse and recycling.  

The hotel/backpacker rooms will have space to accommodate two small bins for refuse and recycling 
which will be collected by hotel staff and deposited within the designated bins in the Bin Storage 
Area. In addition, waste generated in communal areas such as the lobby, co-working areas, 
bar/café/restaurant and meeting rooms will be collected in appropriately sized and labelled refuse 
and recycling bins. Bins utilised for recycling will be appropriately labelled to distinguish them from 
refuse bins. The building manager/caretaker and/or cleaners will clean these bins, as required. This 
internal servicing method may be conducted outside of peak hours to mitigate disturbances to 
occupants/visitors.  

All bins will be colour coded and labelled in accordance with Australian Standards (AS 4123.7) to 
assist occupants, visitors, staff and cleaners to dispose of their separate waste materials in the 
correct bins. 
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4 Waste Storage  

Waste materials generated within the Proposal will be collected in the bins located in the Bin 
Storage Area, as shown in Figure 2, and discussed in the following sub-sections. 

Bin Sizes 4.1

Table 4-1 gives the typical dimensions of standard bins sizes that may utilised at the Proposal. It 
should be noted that these bin dimensions are approximate and can vary slightly between suppliers.

Table 4-1: Typical Bin Dimensions 

Dimensions 
Bin Sizes  

240L  360L 660L  1,100L

Depth (mm) 730 848 780 1,070
Width (mm) 585 680 1,260 1,240
Height (mm) 1,060 1,100 1,200 1,300
Area (mm2) 427 577 983 1,327
Reference: SULO Bin Specification Data Sheets 

Bin Storage Area Size 4.2

To ensure sufficient area is available for storage of the bins, the number of bins required for the Bin 
Storage Area was modelled utilising the estimated waste generation in Table 2-2, bin sizes in Table 
4-1 and based on collection of refuse and recyclables three times each week. 

Based on the results shown in Table 4-2 the Bin Storage Area has been sized to accommodate:

Nine 660L refuse bins; and 

Two 660L recycling bins. 

Table 4-2: Bin Requirements for Bin Storage Area  

Waste Stream 
Waste Generation 

(L/week) 
Number of Bins Required  

240L  360L 660L  1,100L

Refuse 17,193 24 16 9 6

Recycling 2,317 4 3 2 1

The configuration of these bins within the Bin Storage Area is shown in Figure 2. It is worth noting 
that the number of bins and corresponding placement of bins shown in Figure 2 represents the 
maximum requirements assuming three collections each week of refuse and recyclables. Increased 
collection frequencies would reduce the required number of bins. 
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Bin Storage Area Design  4.3

The design of the Bin Storage Area will take into consideration: 

Smooth impervious floor sloped to a drain connected to the sewer system;  

Taps for washing of bins and Bin Storage Area; 

Adequate aisle width for easy manoeuvring of bins; 

Doors to the Bin Storage Area self-closing and vermin proof;  

Doors to the Bin Storage Area wide enough to fit bins through; 

Ventilated to a suitable standard;  

Appropriate signage; 

Undercover where possible and be designed to not permit stormwater to enter into the 
drain; 

Located behind the building setback line; 

Bins not to be visible from the property boundary or areas trafficable by the public; and

Bins are reasonably secured from theft and vandalism. 

Bin numbers and storage space within the Bin Storage Area will be monitored by the building 
manager/caretaker during the operation of the Proposal to ensure that the number of bins and 
collection frequency is sufficient. 
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5 Waste Collection 

The City will service the Proposal three times each week and provide nine 660L refuse bins and two 
660L recycling bins. 

The City s low profile rear loader waste collection vehicle will service the bins onsite, directly from 
the Bin Storage Area, utilising the West Coast Highway entry. The City low profile rear loader waste 
collection vehicle will travel with left hand lane traffic flow and reverse into the driveway from West 
Coast Highway. The City provide 
and to assist the driver to reverse in a safe manner. A minimum 2.5m area will be available at the 
rear of the vehicle to facilitate servicing.  

The City will be provided with key/PIN code to access to any security access gates/doors to facilitate 
servicing, if required.  

e 
collection vehicle and the Bin Storage Area during servicing.  

Once servicing is complete the City
motion, turning onto West Coast Highway moving with traffic flow. 

The above servicing method will preserve the amenity of the area by removing the requirement for 
bins to be placed out to the verge and the requirement of collection vehicles to be standing on West 
Coast Highway holding up traffic on collection days.  

The ability for the City low profile rear loader waste collection vehicle to access the Proposal has 
been assessed by qualified Traffic Engineers and will be included within their reports. The above 

Management Team.  

Bulk and Speciality Waste  5.1

Bulk and speciality waste materials will be removed from the Proposal as they are generated on an 
 

Adequate space is available within the Bin Storage Area for placement of cabinets/containers for 
collection and storage of bulk and specialty wastes that are unable to be disposed of within the bins 
in the Bin Storage Area. These may include items such as: 

Mattresses; 

Clothing; 

Batteries and E-wastes; 

White goods/appliances; 

Cleaning chemicals; and 

Commercial Light globes. 

These materials will be removed from the Proposal once sufficient volumes have been accumulated 
to warrant disposal. Bulk and specialty waste collection will be monitored by the building 
manager/caretaker who will organise their transport to the appropriate waste facility, as required. 
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6 Waste Management  

A building manager/caretaker will be engaged to complete the following tasks: 

Monitoring and maintenance of bins and the Bin Storage Area;  

Cleaning of bins and Bin Storage Area, when required; 

Ensure all occupants/staff/cleaners at the Proposal are made aware of this WMP and their 
responsibilities thereunder; 

Monitor  behaviour and identify requirements for further 
education and/or signage; 

Monitor bulk and speciality waste accumulation and assist with its removal, as required; 

Regularly engage with occupants/staff/cleaners to develop opportunities to reduce waste 
volumes and increase resource recovery; and 

Regularly engage with the private contractors to ensure efficient and effective waste 
service is maintained. 
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7 Conclusion 

As demonstrated within this WMP, the Proposal provides a sufficiently sized Bin Storage Area for 
storage of refuse and recyclables, based on the estimated waste generation volumes and suitable 
configuration of bins. This indicates that an adequately designed Bin Storage Area has been 
provided, and collection of refuse and recyclables can be completed from the Proposal.  

The above is achieved using: 

Nine 660L refuse bins, collected three times each week; and 

Two 660L recycling bins, collected three times each week. 

rear loader waste collection vehicle will reverse into the Proposal from West Coast Highway for 

exit the Proposal in forward gear onto West Coast Highway. 

A building manager/caretaker will oversee the relevant aspects of waste management at the 
Proposal. 
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Figures  
Figure 1: Locality Plan 

Figure 2: Bin Storage Area  
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Executive Summary 
Stantec has been appointed by Bluerock Projects Pty Ltd to undertake acoustic assessment for the Cotel Scarborough 
project. The project will see the development of a multi-storey mixed-use building located at 176 West Coast Highway
Scarborough WA.

As part of the development approval process for the mixed-use development, an acoustic assessment has been carried out 
in order to satisfy the requirements stated in the relevant policies and guidelines applicable to the project. This includes:

Western Australian Environmental Protection (Noise) Regulation 1997 (EPNR);

Australian and New Zealand Standard AS/NZS 2107:2016 - Acoustics Recommended design sound levels and 
reverberation times for building interiors (AS2107);

State Planning Policy 5.4 Road and Rail Noise 2019 (SPP 5.4);

The Metropolitan Redevelopment Authority Policy 3 - Sound and Vibration Attenuation Policy;

The Metropolitan Redevelopment Authority Scarborough Redevelopment Area Development Policy 2016;

The Metropolitan Redevelopment Authority Scarborough Redevelopment Area Design Guidelines 2016;

National Construction Code 2019, Building Code of Australia (NCC 2019); and

The acoustic criteria derived from the aforementioned documentation forms the basis of acoustic design for the project and 
would also include includes the following acoustic parameters;

Airborne sound insulation and impact sound isolation between adjoining apartments; 

Internal noise levels resulting from noise intrusion from mechanical services and via the façade due to external 
sources;

Noise emissions from the proposed development to the nearest noise sensitive receivers.

Traffic Noise Intrusion

As per the SPP 5.4 requirements, traffic noise assessment has been carried out and the minimum recommended external 
façade construction has been provided in the form of glazing and wall configurations. The predicted noise levels at the 
building façades were obtained through the use of the 3D noise modelling software Package, SoundPLAN 8.2, with the 
model calibrated based on on-site noise measurements.

Façade glazing construction has been recommended based on the predicted noise levels at the façade from the sound 
model. External glazing has been determined in order to achieve internal noise targets stipulated in SPP5.4. If the façade is 
to use lightweight construction, glazing will reviewed to determine if it is still adequate to achieve target noise levels. 

Mechanical Services Noise Emissions

Mechanical services noise emission are required to be assessed for compliance to the environmental noise regulations 
(EPNR). The following mechanical services are expected at the proposed development based on the latest architectural 
drawings:

Roof top plant; 

Car stackers;

Refrigeration condenser units; and

Carpark exhaust fans within the carpark.

Fire Pump Room
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At this stage, no details regarding mechanical unit selection has been provided. Once details of equipment are available, 
appropriate recommendations will be provided as required in order to achieve compliance to EPNR criteria. This is to be 
assessed at the Design Development phase of the project.

Loading Dock Noise Emissions

Based on the latest architectural drawings, the loading dock for the development will be located within the predominantly 
enclosed ground floor carpark. Once details of expected truck movements become available, a noise emission assessment 
will be conducted in order to achieve compliance to EPNR during truck operating hours.

Patron and Music Noise Emissions

Based on the latest architectural drawings, areas where large groups of patrons and loud music are anticipated have been 
assessed for the predicted noise impact on surrounding developments. These areas include the following:

Level two Bar/Café/Restaurant

Level 3 pool (sunset terrace)

Assumptions s of similar size and capacity. Where 
required acoustic treatments have been provided including a noise management recommendations with façade glazing
treatments in order to achieve compliance to EPNR at the closest noise sensitive receiver.
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Introduction 

Overview 
Stantec has been appointed by Bluerock Projects Pty Ltd to undertake acoustic assessment for the Cotel Scarborough 
project. The project will see the development of a multi-storey mixed-use development that consists of co-working spaces 
and bar, restaurant and function spaces combined with hostel style accommodation, located 176 West Coast Highway
Scarborough, WA.

This report presents the key acoustic considerations and criteria pertinent to the project. The criteria will form the basis of 
the acoustic design for the following areas;

Traffic noise impact on the development; 

Noise emissions from patron activity 

o Level 2 Bar/Café/Restaurant area 

o Level 3 Sunset Terrace

Noise emission from loading dock operations; and

Noise emission from the mechanical equipment servicing the building.

Project Layout 
The project site is bound to the west by West Coast Highway, with the nearest crossroads being Reserve St to the north and 
Manning Rd to the south. The surrounding areas are primarily zoned as residential land use. The site is approximately 400m 
north of Scarborough Beach Rd.

The proposed project site is located within the City of Stirling, within the Beach Rd precinct. Under Metropolitan 
Redevelopment Authority (MRA, now part of Development WA) Scarborough Redevelopment Area Development Policy
2016, The Beach Road Precinct will provide a flexible mixed-use environment for a diversity of commercial, tourism and 
medium to high density residential development.

The proposed development is consistent with the aforementioned design intent of the precinct. Figure 1 below shows the 
surrounding area of the project location.

Source: NearMap

Figure 1: Site location and surrounding area
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Acoustic Criteria 
The acoustic criteria presented in this Development Application report are derived from the following documentation;

Western Australian Environmental Protection (Noise) Regulation 1997 (EPNR);

Australian and New Zealand Standard AS/NZS 2107:2016 - Acoustics Recommended design sound levels and 
reverberation times for building interiors (AS2107);

State Planning Policy 5.4 Road and Rail Noise 2019 (SPP 5.4);

The Metropolitan Redevelopment Authority Policy 3 - Sound and Vibration Attenuation Policy;

The Metropolitan Redevelopment Authority Scarborough Redevelopment Area Development Policy 2016;

The Metropolitan Redevelopment Authority Scarborough Redevelopment Area Design Guidelines 2016;

National Construction Code 2019 Volume 1, Building Code of Australia Class 2, 3 and 9c Buildings (NCC 2019); and

DevelopmentWA (Metropolitan Redevelopment Authority) 
DevelopmentWA was formed through the merging of the Metropolitan Redevelopment Authority (MRA) and LandCorp in 
2019. The project site is located within the Scarborough Redevelopment area as previously defined by the Metropolitan 
Redevelopment Authority (MRA). The acoustic criteria from the MRA documentation, published under that name and 
mentioned above, remain current. The project is required to comply with the requirements stated in the MRA Policy 3 - Sound 
and Vibration Attenuation (Policy).

The objective of the Policy is to:

To facilitate sustainable mixed-use environments where a variety of carefully designed, constructed and managed 
land uses can successfully co-exist.

To ensure appropriate noise and vibration attenuation measures are incorporated at the design and construction 
phase of new buildings, in the refurbishment of existing buildings and where appropriate, for changes in land use.

To ensure noise emitting premises are well designed and effectively managed in order to minimise noise disturbance.

To ensure mechanical, industrial and service equipment is appropriately designed, located and installed in order to 
minimise noise disturbance.

tailed above. There four development categories are as follows:  

Noise sensitive development  

Noise emitting development  

Ventilation and mechanical equipment 

Vibration sensitive development

The proposed mixed-use development shall be considered as noise emitting developments which contains ventilation and 
mechanical equipment. A summary of the requirements stated by the Policy states for noise emitting premises are detailed 
below:

All noise emitting sources shall be identified and addressed. This may include machinery, equipment, service vehicles 

External noise sources shall be detailed (e.g. noise level, noise character, hours of operation); 

Detailed assessment of all noise emitting sources and description of noise mitigation measures required to achieve 
compliance with the assigned level criteria determined under the Environmental Protection (Noise) Regulations 1997, 
and internal noise level criteria outlined in Australian Standard AS2107 Recommended design sound levels and 
reverberation times for building interiors;
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Environmental Protection (Noise) Regulation 1997 
Environmental noise impacts resulting from the noise emissions from the project are addressed through the Environmental 
Protection Act 1986, with the regulatory requirements detailed in the Environmental Protection (Noise) Regulations 1997 
(EPNR). 

The EPNR establishes the maximum permissible noise emission levels (assigned levels) to be received at all adjacent noise-
sensitive premises during specific periods of the day as a result of the cumulative noise emissions from all sources proposed 
for the project site. Compliance to relevant noise limits outlined in the EPNR is compulsory. 

The EPNR states noise emissions from any premises are considered not to significantly contribute to the noise at a receiver 
if the noise emissions are 5 dB or below the assigned levels. 

In brief, the assigned levels are determined by considering of the amount of commercial and industrial zones, as well as 
main transport corridors and sporting venues surrounding the noise sensitive premises. The assigned levels apply at 
premises receiving the noise (noise sensitive receiver) and not to areas within the project site or lot. In addition, the 
Environmental Protection (Noise) Regulations 1997 identify the following in Schedule 3, clause 2A.

tted, 
the use of that land that results

The nearest noise sensitive receivers have been considered as the residential properties surrounding the area, with the 
closest measurable noise sensitive receivers being located at 174 and 178 West Coast Hwy, Scarborough.

The area of Scarborough under the guidance of the MRA does not currently have a map detailing zoning of specific areas.
Therefore, for the purpose of determining the Influencing factor for 174 and 178 West Coast Hwy, the land zoning provided 

Traffic data for roads surrounding the nearest noise sensitive receiver were obtained from Main Roads Western Australia 
(MRWA) on the 16th September 2020. The available traffic data has been presented in Table 1.

Table 1: Traffic count data (MRWA)

Transport Corridors EPNR 
Classification 

1)

Average Daily Traffic Volumes

2014/15 2015/16 2016/17 2017/18 2018/19 2019/20

West Coast Hwy

(South of Pearl Pde)
Major Rd - 36,975 - - 36,099 -

Reserve St

(East of West Coast Hwy)
- - - - - - 625

1) As defined by the EPNR. Secondary roads have between 6000-15000 vehicles per day. Major roads have greater than 
15000 vehicles per day.
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Influencing Factor for 174 and 178 West Coast Hwy 

The influencing factor for 174 and 178 West Coast Hwy results from identifying major roads, commercial and industrial areas 
for all nearest noise sensitive receivers is 6 dB, as summarised in Table 2.

Table 2: Influencing factor (IF) for noise sensitive premises at 174 and 178 West Coast Hwy

Noise Sensitive 
Premises

Commercial Zones Industrial Zones Transport Corridors
Influencing 

Factor

174 and 178 West 
Coast Hwy

0 % within a 100 m radius

5 % within a 450 m radius
0 % within a 450 m radius

West Coast Hwy (major 
road) in a 100 m radius

Scarborough Beach Rd 
(secondary road) within

a 450 m radius

6 dB

Source: City of Stirling online mapping system

Figure 2: Zoning map of areas surrounding 174 and 178 West Coast Hwy

Assigned Noise Levels for Nearest Sensitive Receiver 

Table 3 summarizes the assigned levels at the nearest noise sensitive premises. It is required that all noise emissions from 
the development are below the assigned level for all defined periods of the day and at the lot boundary of the receiver or 
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15m from any associated building. It is noted that the EPNR assigned levels only apply at the premises receiving the noise 
only and not to noise within the site.

Table 3: Assigned levels for 174 and 178 West Coast Hwy

Type of premises receiving 
noise

Time of day Assigned Level (dB)

LA10 LA1 LAmax

Noise sensitive premises: Highly 
sensitive area

0700 to 1900 hours Monday to Saturday 51 61 71

0900 to 1900 hours Sunday & public holidays 46 56 71

1900 to 2200 hours all days 46 56 61

2200 hours on any day to 0700 hours Monday to 
Saturday, and 0900 hours Sunday & public 
holidays

41 51 61

Noise sensitive premises: any area 
other than highly sensitive areas

All Hours
60 75 80

Commercial premises All Hours 60 75 80

Industrial and utility premises All Hours 65 80 90

Noise Character Adjustments 

Tonality, e.g. whining, droning;

Modulation, e.g. like a siren; and

Impulsiveness, e.g. banging, thumping.

Regulation 9 (1) establishes the methodology for determining noise characteristics. If these characteristics cannot be 
reasonably and practicably removed, a series of adjustments to the measured levels are required, indicated in Table 4.

Table 4: Noise character adjustment

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

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

Noise Emissions mechanical services 

At this stage no information has been on mechanical equipment. Typically, projects of this type involve noise emissions from 
mechanical services such as air conditioning units and condensers and exhaust fans.

It is important that noise emissions from the site do not present any form of tonality, modulation or impulsiveness (as defined
by the EPNR).
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Given that data from mechanical plant manufacturers is generally limited to broadband data or in 1/1 octave band value, it 
is not possible to objectively determine tonality, as it is described in the EPNR. 1/3 octave band data is required yet is typically 
unavailable. 

Therefore, a +5 dB correction shall be conservatively assigned when assessing noise emissions from mechanical equipment. 
In summary, Noise emissions from mechanical equipment shall comply with LA10 41 dB at the nearest noise sensitive receiver 
(174 and 178 West Coast Hwy).

State Planning Policy 5.4 
As per the Metropolitan Redevelopment Authority Scarborough Redevelopment Area Development Policy 2016 (MRA 
Scarborough Development Policy), the project is also required to comply with the State Planning Policy 5.4 Road and Rail 
Noise (SPP 5.4). 

The SPP 5.4 establishes the outdoor noise criteria that apply to a noise sensitive land use due to noise emissions from road 
and rail transport. As indicated in Figure 3, the project location is within the SPP 5.4 trigger zone.

Source: Department of Planning, Lands and Heritage

Figure 3: SPP 5.4 Zone (Department of Planning, Lands and Heritage)
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The noise criteria provided in Table 5 applies to new noise-sensitive development proposals at 1 m from the most exposed, 
habitable façade. 

Table 5: Noise target criteria for SPP5.4

Proposal New/Upgrade

Noise Targets

Outdoor Indoor

Day (LAeq (Day) dB)
(6am - 10 pm)

Night (LAeq (Night) 
dB)

(10pm - 6am)
LAeq dB

Noise-Sensitive land-
use and/or 

development

New noise-sensitive land-
use and/or development 

within the trigger distance 
of an existing/proposed 

transport corridor

55 50

Day: LAeq 40 (living 
and work areas)

Night: LAeq 35
(Bedrooms)

The policy requires outdoor targets are to be met at all outdoor areas as far as is reasonable and practical to do so using 
the various noise mitigation measures outlined in the guidelines. 

Internal Noise Levels 
Australian Standard AS2107:2016 

The internal noise level criteria detailed in this section are based on the recommendations provided in the Australian / New 
Recommended design sound levels and reverberation times for building 

AS2107 provides recommended internal noise levels (defined as the equivalent continuous A-weighted sound pressure level 
LAeq,t) for optimising the acoustic amenity in occupied spaces. The level of noise in an enclosed space typically consists 

of noise from building services and/or noise intrusion due to external sources (e.g. traffic).

The relevant internal noise level criteria have been outlined in Table 6 below.

Table 6: Recommended internal noise levels from AS2107

Type of occupancy/activity Recommended design sound level, Leq dB(A)

Hotels and Motels

Sleeping areas (night-time) 35 40

Foyers & Recreational Areas 45 50

Bar/Café/Restaurant < 50

General Areas

Enclosed Carpark < 65

Meeting Rooms 40 45

Function Space 45 50

Enclosed Car parks <65
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The internal noise level criteria in AS2107 recommend continuous equivalent (LAeq) levels for background noise. This 
document is a common reference for establishing satisfactory goals for quasi-static mechanical and external traffic noise 
ingress.

AS2107 provides recommended reverberation times for optimising the acoustic amenity in occupied spaces. The relevant 
reverberation times have been outlined in Table 7.

Table 7: Recommended reverberation times from AS2107

Type of occupancy/activity
Recommended reverberation

time (T), s

Hotels and Motels 

Sleeping areas (night-time) -

Foyers & Recreational Areas See Note 1

Bar/Café/Restaurant 0.6 1.0

General Areas

Enclosed Carpark -  

Function Space See Note 1

Meeting Room 0.4 0.7

General Retail Tenancies See Note 1

Note 1 Reverberation time should be minimized for noise control

Sound Transmissions and Insulation  National 
Construction Code 2019 

The acoustic requirements for inter-tenancy walls, floors etc. in residential buildings are outlined in the National Construction 
Code 2019 Volume 1, Building Code of Australia Class 2, 3 and 9c Buildings (NCC 2019). The acoustic requirements outlined 
in NCC 2019 are summarised in Table 8.

Table 8: Sound insulation requirements in accordance with NCC 2019

Construction Condition
Deemed-to-Satisfy 

Requirements
Verification 

Requirements

Walls Airborne Sound Insulation

Between sole-occupancy units
Minimum Rw + Ctr

50
Minimum DnT,w + Ctr 45

Between a sole-occupancy unit and a plant room, lift shaft, 
stairway corridor, public corridor or the like

Minimum Rw 50 Minimum DnT,w 45

Impact Sound Insulation

Between a laundry, kitchen, bathroom or sanitary 
compartment in a sole-occupancy unit, and a habitable 
room in an adjoining unit

Discontinuous 
construction 1) As deemed to satisfy

Between a sole-occupancy unit and a plant room or lift shaft
Discontinuous 
construction 1) As deemed to satisfy

Floors Airborne Sound Insulation
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Construction Condition
Deemed-to-Satisfy 

Requirements
Verification 

Requirements

Between sole-occupancy units and between sole occupancy 
unit and lift shaft, stairway or public corridor

Minimum Rw + Ctr

50
Minimum DnT,w + Ctr 45

Impact Sound Insulation

Between sole-occupancy units and between sole occupancy 
unit and lift shaft, stairway or public corridor

Maximum Ln,w 62 Maximum LnT,w 62

Services Airborne Sound Insulation

Between a habitable room (other than a kitchen) in a sole-
occupancy unit and a duct, soil, waste or water supply pipe 
duct (if the duct or pipe is located in a wall or floor cavity 
and serves or passes through more than one sole-
occupancy unit)

Minimum Rw + Ctr

40
N/A

Between a kitchen or non-habitable room in a sole-
occupancy unit and a duct, soil, waste or water supply pipe 
duct (if the duct or pipe is located in a wall or floor cavity 
and serves or passes through more than one sole-
occupancy unit

Minimum Rw + Ctr

25
N/A

If a storm water pipe passes through a sole-occupancy unit 
(habitable room other than kitchen)

Minimum Rw + Ctr

40
N/A

If a storm water pipe passes through a sole-occupancy unit 
(kitchen or non-habitable room)

Minimum Rw + Ctr

25
N/A

1)
leaves. 
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Noise Survey 

Overview 
Typically, the two main sources of noise considered in noise intrusion assessments are transportation (i.e. road, rail or aircraft 
noise) and mechanical services noise from within the same or adjoining developments.

Stantec have recently conducted attended and unattended noise measurements in the area of the project site (200m south 
along West Coast Hwy) and deem the data representative of typical noise levels for the site. This section provides discussion 
of the measurement methodology and summary of measured noise levels which were used to calibrate the noise model for
the project.

Measurement Methodology 
Equipment Details 

Attended and unattended measurements have been conducted using instrumentation equivalent to an integrating sound 
level meter equipped with one octave and one-third octave band filters, and an omni-directional condenser microphone. All 
instrumentation meets Type 1 specifications as per ANSI S1.4 and ANSI S1.43. 

All sound level meters were calibrated by an authorised NATA (National Association of Testing Authorities) laboratory less 
than 2 years ago and have successfully passed all AS 1259 and AS/NZS 4476 standards and specifications.

The time constant for the RMS detector were set to a slow response (1 sec) for all measurements on all sound level meters. 
The sound level meters were calibrated before and after each measurement session using a Type 1 acoustic calibrator. The 
calibrator was also calibrated less than 2 years ago and is in compliance with AS IEC 60942-2004. 

A complete schedule of all equipment used during for acoustic measurements is provided in Table 9. A copy of calibration 
certificates for the relevant instrumentation may be provided upon request.

Table 9: Equipment and calibration details

Manufacturer / Model Serial Number

Brüel & Kjær 2250 - Sound Analyser 3002096

Brüel & Kjær 4231 - Calibrator 3005155

Brüel & Kjær 2250 - Sound Analyser (Unattended) 3010645

Measurement Location 
Stantec have previously undertaken noise measurements at 194 West Coast Highway, 200m south of the project site. As 
there are no major turn-offs over this stretch of road, measured traffic noise levels are expected to be representative of 
project site noise levels.

Short-term attended noise measurements were conducted to determine the general noise impacts from traffic utilising West 
Coast Highway, which is the main transport corridor affecting project noise levels. Noise logging (unattended noise 
measurements) was conducted at the same location to ascertain the typical ambient noise levels at different times of the 
day. 

The location of the noise measurements is indicated in Figure 4.
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Source: NearMap

Figure 4: Noise measurement location (attended and unattended)

Noise Measurement Summary 
Attended Monitoring 

A summary of the noise data for the attended noise measurements has been provided in Table 10.

Traffic along West Coast Highway was identified as the dominant noise source, being almost continuous during the 
measurement period. Brief breaks in traffic allowed bird noise to be faintly audible. Ocean noise was inaudible.  

Table 10: Attended noise measurement results

Ref Location Date and Time
Leq, 

15min

dB(A)

Spectrum Noise Levels (dB)

63
Hz

125
Hz

250
Hz

500
Hz

1
kHz

2
kHz

4
kHz

8
kHz

001 West Coast Hwy 20/07/2020  
11:26 AM

68 75 72 64 63 65 60 51 44
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Unattended Monitoring 

Unattended noise monitoring was undertaken between the 20th and 24th July 2020. The objective of the unattended noise 
logging was to identify daily noise trends and typical noise impacts affecting the proposed development site. 

Noise data obtained from the logger have been presented in a graph provided in Figure 5.

Average (Leq) noise levels for the period were 69 dB(A) between 6 AM 10 PM and 61 dB(A) between 10 PM 6 AM. 

Weather data for the period was sourced from the Bureau of meteorology Swanbourne weather station (ID 94614), 
approximately 6.5km away. Recorded wind speeds averaged 3.1 m/s. Minimal rainfall (1.4 mm) was recorded over the 
period, with noise data during rain events excluded.

Figure 5: Unattended noise monitoring results, 20 24 July 2020
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Traffic Noise Intrusion 
An assessment of external transport noise impacts affecting the site was undertaken in accordance with the SPP 5.4. 
Detailed methodology and assessment specifications are detailed in the SPP 5.4 Guidelines (referred to as the Guidelines 
in the remainder of this report). Sound PLAN v8.2 (3D noise modelling software) was used to simulate noise emissions 
expected from road transport corridors and, subsequently, to determine noise levels at the façades of the development 

A noise intrusion assessment for the proposed development was conducted based on the predicted noise levels from the 
3D noise model. The noise assessment takes into account current and future predicted traffic volumes, calibrated using on-
site noise measurements. External wall and glazing have been provided according to the noise intrusion assessment results 
with the view of providing satisfactory internal noise levels that achieve the internal noise level criteria detailed in this report.

Roof configuration recommendations have also been provided based on rain noise intrusion assessment.

Calculations were undertaken following the methodology described in British Standard BS EN 12354:2000 and by utilizing
the worst case (i.e. highest measured) noise levels at each façade to determine suitable glazing to address the noise 
sensitive of each space. Appropriate corrections were applied to the linear spectral noise levels to compensate for potential 
losses due to flanking paths and façade correction.

Assessment Methodology 
The noise environment surrounding the proposed development was assessed using Sound PLAN v8.2 to determine the 
predicted noise effects on the receivers within the developments. The noise assessment takes into consideration the current 
and future traffic volumes that the receivers will be exposed to. The results from the assessment were then used to determine
the noise intrusion into apartments.

Noise levels for the proposed redevelopment were modelled at a distance of 1 m from the building façade. Receiver noise 
levels predicted at the building façade also include a +2.5dB façade correction as per the SPP 5.4 requirements. The relevant
sections of the SPP5.4 Noise Modelling Checklist has been complied with and provided in Appendix B.

Noise Modelling Inputs 

Topography 

Considering the proximity of the noise source, the ground topography was considered to be flat. To suit the current conditions 
of the project location, a ground condition of 0.6 has been used in the model, which is in between a soft ground condition (1)
and a reflective ground condition (0).

Road Traffic 

The road traffic noise assessment has been conducted based on the methodology described by the Calculation of Road 
Traffic Noise algorithm (CoRTN, UK Transport Agency).

The CoRTN algorithm has been developed to calculate LA10,18hr noise levels. However, SPP5.4 requires road noise 
assessments to be based upon the energy averaged LAeq,16hr and LAeq,8hr noise descriptors for the daytime and night-time
respectively. Conversions are applied using the method outlined in the DEFRA publication, 
Road Traffic Noise Index LA10,18hour

This algorithm considers the following parameters;

Noise levels measured on site:

Traffic volume during each period of the day, and for current and future scenarios;

Average traffic speeds;

Height of each individual noise source (passenger vehicles, heavy vehicles engine and exhaust);

Percentage of heavy vehicles; and
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Gradient and surface of road.

Road traffic noise source heights were incorporated into the noise model in accordance to the description detailed by the 

Passenger vehicles: + 0.5 m

Heavy vehicles Engine noise: + 1.5 m

Heavy vehicles Exhaust: + 3.6 m

The predicted average daily traffic volumes for 2020 and 2041 were obtained from the Main Roads Western Australia 
(MRWA), Reference No. 41283, and included the proportion of vehicles during day and night, as well as the percentage of 
heavy vehicles that transit West Coast Highway.

SPP 5.4 requires all noise assessments to consider changes in traffic volumes expected over the next 20-21 years. The 
MRWA predicted traffic volumes for 2041 were used for this. Table 11 summarises the current and future predicted traffic 
volumes used in the assessment model.

Table 11: Current and Future Traffic Volumes

Road
Assessment 

Year

Predicted 
Daily Vehicle 

Volume

Day time 1)

Vehicle 
Total

Volume

Night time 1)

Vehicle 
Total 

Volume

Heavy 
Vehicle 

Percentage 2)

Mean 
Speed

West Coast Highway
(North of Scarborough 

Beach Road)

Current -2020 39,095 2,222 442 6.0 %
60 km/h

Future -2041 52,200 2,967 590 6.0 %

1) Day time period refers to 0600 AM  2200 PM.  Nighttime refers to 2200 PM  0600 AM  
2) Heavy vehicle percentage has been incorporated in the assessment as per the data obtained from Mainroads WA. 

Noise Logging Data Calibration 

The noise logging data obtained as per Section 3.4 was viewed as acceptable with no major disturbances. Based on this, 
the average LAeq noise levels during day and night time periods were used to calibrate the traffic noise source within the 3D
model. The average noise measured during day and night time has been summarised in Table 12:

Table 12: Average Measured Noise Levels (Leq,T)

Reference Time LAeq dB(A)

001
Day 07:00 AM to 22:00 PM 69

Night 22:00 PM to 07:00 AM 61

The noise model was calibrated based on the on-site noise measurements, with adjustments shown in Table 13.

Table 13: Noise Model Calibration Value

Time of Day Calibration Correction dB

Day 07:00 AM to 22:00 PM -0.5

Note: Model was calibrated to daytime measured noise levels as these represent the worst-case traffic conditions.
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Noise Modelling Results 

The results of the SoundPLAN noise model show that the noise levels are the highest for the for future traffic scenario (2041)
at the façade. Refer to Appendix C for detailed façade noise maps which show the varying noise levels across the façade of 
the development.

would be not be reasonable and practical to design the building to achieve compliance to the outdoor noise levels at each 
balcony, internal noise levels have been targeted for the residential tower and retail tenancies. Details of preliminary façade 
configurations have been provided in the sections below.

External Envelope 
External Wall 

Based on the architectural layouts (dated 20th November 2020), it is evident that the building envelope will consist of a 
combination of solid and glazed elements. The noise intrusion has been calculated for all façade elements, which is relative 
to their surface area. 

Where solid elements are used as the external wall, the walls are required to achieve RW + Ctr 45 as a minimum to achieve 
acceptable internal noise levels.

Typically, this can be achieved with the following configuration:

110mm Concrete Panel; OR

162 AFS Wall system

Alternative construction material may be used to achieve the required performance. This will, however, require review and 
approval of the Acoustic Engineer.

Where lightweight construction is proposed, this will result in reduced acoustic performance specifically in the lower 
frequencies. As a result, this may have some impact on the recommended glazing types. The following constructions are 
recommended if lightweight walls are to be used (Table 14), to ensure compliance with the recommended internal noise 
levels for residential units as specified in SPP 5.4, which is to be read in conjunction with the mark up provided in Appendix 
D.

Table 14: Lightweight External Wall Configurations

Reference
(Appendix 

D)

Airborne 
Sound 

Insulation 
Performance 

(Rw + Ctr)

Configuration

PT-1
45

One row of 92mm studs at 600mm centres with 

Min. 100mm thick glasswool insulation (min. density 14kg/m3) positioned between 
row of studs;

One-layer 9mm fibre cement sheet to outside face; and

Two layers 16mm thick fire rated plasterboard fixed to the other side of the row of
studs

PT-2 
40 - 45

One row of 92mm studs at 600mm centres with 

Min. 100mm thick glasswool insulation (min. density 14kg/m3) positioned between 
row of studs;

One-layer 9mm fibre cement sheet to outside face; and

Two layers 13mm thick fire rated plasterboard fixed to the other side of the row of
studs
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External Glazing 

Glazing configurations to achieve the required internal noise levels have been provided for all residential units, taking into
consideration the predicted external noise levels in Appendix C. This configuration is to achieve acceptable internal noise 
levels considering traffic noise generated from the identified major transport corridors. Assessment of glazing configuration 
to mitigate noise intrusion from other sources near the project will be undertaken at a later stage of the project. 

Table 15 summarises the general preliminary glazing requirements, with an included mark up in Appendix D. As the design 
further develops the glazing configurations will be reviewed and updated.

To ensure compliance to the recommended internal noise levels specified in SPP 5.4, the following treatments as detailed 
in Table 15 shall be applied and be read in conjunction with the external glazing mark-up provided in Appendix D;

Table 15: External Glazing Requirements

Reference
(Appendix D)

Glazing 
Configuration

RW + Ctr

Spectrum Sound Transmission Loss (dB)

63 Hz 125
Hz

250
Hz

500
Hz

1k Hz 2kHz 4k Hz

GT-1

6mm glass +
12mm air gap + 
8.38mm glass

33 (39; -6) 23 25 25 36 43 45 57

GT-2

6mm glass +
12mm air gap + 
6.38mm glass

32 (38; -6) 22 24 24 24 42 44 55

GT-3

6mm glass + 
12mm air gap + 

6mm glass
29 (36, -7) 22 23 19 35 43 42 50

Note: Glazing performance provided for glass only. Overall performance of the glazing system including the frames and seals shall not 

degrade by more than 3 dB as per the performance requirement stated. Louvre window performance data source: CSIRO (2018).

Roof Construction 

Whilst it is not a mandatory requirement of the NCC, rain noise intrusion shall be considered with a view of ensuring an 
adequate level of amenity for occupants. Additionally, roof construction should be adequately design to control external noise 
intrusion from noise sources identified in this report. 

A masonry roof should be a minimum of 100mm thick concrete.

Should the roof be of a lightweight construction, the following is adequate to fulfil the requirements:

One layer of Colorbond sheet metal or similar (0.42 mm);

75 mm thick high-density Anticon insulation hard-fixed to the underside of roof and over steel purlins;

Minimum ceiling cavity to be 300mm; and

Min. 50 mm thick glass wool insulation (min. 11kg/m3) one layer of 13 mm standard plasterboard.



 
Cotel Scarborough  Patron Noise | 19 

 

Patron Noise 
Based on the latest architectural drawings, a bar tenancy is expected to be located on level 2. Based on a discussion with 
the architect, the tenancy would likely be Varsity Bar. The location is shown in Figure 6 below.

Figure 6: Level two Bar/Café/Restaurant

Noise emissions from the proposed bar tenancy will be primarily due to:

Patron activity;

Amplified music through the use of speakers;

The closest noise sensitive receiver to this bar are the residential developments to the north and south, 174 West Coast Hwy 
and 178 West Coast Hwy respectfully. They are located approximately 3-5m away from the project development.

In order to ensure compliance with the EPNR, it is required to ensure that noise levels generated from the bar do not 
Table 3 of this report.

Perth, Western Australia. Assumed operating hours are summarized in Table 16.

Table 16 : Tenancy Operating Hours

Days Operating Operating Hours

Monday to Sunday 11:00 AM 01:00 AM

Façade glazing to the bar area to achieve compliance to EPNR for the respective operating hours has been illustrated in the 
glazing mark ups in Appendix D.

Noise Breakout through Floor/Ceiling 
In addition to the above, impact on the acoustic amenity of residents above (sleeping areas) and below (co-working office 
areas) the bar will require assessment. Details of the co-working spaces on level 1 will need to be reviewed by the acoustic 
engineer to determine if acoustic treatment will be required. This may take the form of impact isolation treatment e.g. resilient
floor coverings and/or floor/ceiling construction requirements. This will be addressed at the detailed design stage of the 
project.
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Noise emissions - Bar/Café/Restaurant 
The proposed level 2 Bar/Café/Restaurant development is expected to have operable windows located to the west façade. 
This have been illustrated in Figure 7.

Figure 7: Bar/Café/Restaurant

The noise levels generated from the level 2 Bar/Café/Restaurant at the nearest noise sensitive receivers has been calculated
to determine if compliance to EPNR assigned noise levels during hours is achieved.

Noise Model Inputs 
Noise emissions from the operations of the tavern were calculated using 3D noise modelling software (SoundPLAN 8.2).

ISO 9613-2:1998 industry noise propagation standard has been used for the noise model predictions with a reflection order 
of 5. The noise model has taken into account noise source levels, transmission loss of the building facades, distances from 
the source to receivers, screening effects due to existing and proposed buildings.

Receivers

All noise receivers were located at 1.5 m above ground or each floor level and 1 m away from the receiving façade. A 
correction of +2.5 dB has been included in the model due to reflected noise from the building façade.

Topography

Considering the proximity of the receivers the ground topography was considered flat which will be the worst case scenario 
and ground condition (0.6) to suit sub-urban condition has been used, which is in between a soft ground condition (1) and 
reflective ground condition (0).
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Patron Noise Levels

Patron activity in the tavern is expected to have noise impact on the nearest noise sensitive receiver. Expected noise levels 
from patrons have been determined based on; 

Proceedings of Acoustics, Conference Gold Coast Australia, pp. 133-140); and 

Consensus reached by Members of the Australian Acoustical Society (Western Australian Division) in the technical 

Considering that the data contained in the study done by Hayne et. Al has been viewed by many acoustic professionals as 
an over-prediction of sound power levels, the following equation has been used in order to predict a more reasonable overall 
noise level of the patrons:

LA10 Sound Power Level = 15 log N + 64 dB(A)

At this stage, the client has not indicated the maximum number of patrons for the tavern. As a conservative approach the 
following assumptions were made;

Varsity Bar Maximum of 250 patrons:

o 250 patrons in the indoor area 

The resulting predicted overall sound power level and octave band levels for the patrons are summarised in Table 17.

Table 17: Patron Noise Levels

Noise Source Sound Power 
Level, LA10

dB(A)

Octave Band Spectrum Noise Level (dB)

250 Hz 500 Hz 1 kHz 2 kHz 4 kHz 8 kHz

Crowd of 250 patrons 
in the indoor area

100 93 90 93 94 94 93

Amplified Music Noise Levels

Amplified music is expected to be present in the tavern. It has been assumed that some form of AV / music system will be 
installed and used frequently within the bar. As such, low frequency attenuation becomes increasingly pertinent when 
proposing treatments for music as a source of noise compared with crowd noise at a numerically equivalent sound power 
level. The design does not allow for the use of sub-woofers with high low-frequency output.

Patron and Amplified Music  

The noise emissions from patrons and the amplified music has been predicted the cumulative noise impact on the nearest 
sensitive receivers. 

The noise levels used for the speakers have been limited so they are not audible and a dominant noise source at the nearest 
noise sensitive receiver. Considering this, predicted noise levels have been assessed without the -15 dB correction for music 
as the dominant noise source shall be patron noise. 

The predicted noise levels at the different periods of the day is summarized in Table 18.
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Table 18: Predicted noise level for patrons and amplified music emitted from level 2 tavern (present scenario)

Nearest 
Sensitive 
Receiver

Time-Period
Predicted Noise 

Level dB(A)*
EPNR Criteria LA10

Compliance to 
EPNR

Windows Opened

15 Filburn St
(residential)

Day-time (0700 1900) 
Monday to Saturday

42

51

Yes

17 Reserve St
(residential)

38 Yes

174 West Coast 
Hwy

(residential)
67 No

178 West Coast 
Hwy

(residential)
47 Yes

15 Filburn St
(residential)

Day-time (0900 1900) 
Sunday

&

Evening (1900 2200) All 
days

42

46

Yes

17 Reserve St
(residential)

38 Yes

174 West Coast 
Hwy

(residential)
67 No

178 West Coast 
Hwy

(residential)
47 No

15 Filburn St
(residential)

Night-time (2200 0700) 
all days

42

41

No

17 Reserve St
(residential)

38 No

174 West Coast 
Hwy

(residential)
67 Yes

178 West Coast 
Hwy

(residential)
47 No

Windows Closed (assessed to most stringent criterion, nighttime)

15 Filburn St
(residential)

Night-time (2200 0700) 
all days

31

41

Yes

17 Reserve St
(residential)

28 Yes

174 West Coast 
Hwy

(residential)
26 Yes

178 West Coast 
Hwy

(residential)
31 Yes
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5.3.1.1 Future Developments 

As per the MRA Scarborough Design Guidelines obtained from the DevelopmentWA website, the proposed development is 
located within the Beach Road Precinct, in which buildings are permitted to reach a maximum of 8 storeys high (29m) as 
shown in Figure 8.

Source: DevelopmentWA MRA Scarborough Design Guidelines

Figure 8: Precinct Building Height Plan

To assess a worst case scenario, The noise emissions from patrons and the amplified music have considered that the 
surrounding buildings (including the nearest noise sensitive receivers) may be built in the future to the maximum height 
allowed for its respective lot shown in Figure 8. This has been shown in Figure 9.
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Figure 9: Potential future high-rise developments

The predicted noise levels at the for the future scenario have been summarized in Table 19.

Table 19: Predicted noise level for patrons and amplified music emitted from level 2 bar (future scenario)

Nearest 
Sensitive 
Receiver

Time-Period
Predicted Noise 

Level dB(A)*
EPNR Criteria LA10

Compliance to 
EPNR

Windows Opened

15 Filburn St
(residential)

Day-time (0700 1900) 
Monday to Saturday

44

51

Yes

17 Reserve St
(residential)

39 Yes

174 West Coast 
Hwy

(residential)
69 No

178 West Coast 
Hwy

(residential)
48 Yes

15 Filburn St
(residential) Day-time (0900 1900) 

Sunday

&

44

46

Yes

17 Reserve St
(residential)

39 Yes

174 West Coast 
Hwy

(residential)
69 No
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Nearest 
Sensitive 
Receiver

Time-Period
Predicted Noise 

Level dB(A)*
EPNR Criteria LA10

Compliance to 
EPNR

Windows Opened

178 West Coast 
Hwy

(residential)

Evening (1900 2200) All 
days 48 No

15 Filburn St
(residential)

Night-time (2200 0700) 
all days

44

41

No

17 Reserve St
(residential)

39 Yes

174 West Coast 
Hwy

(residential)
69 No

178 West Coast 
Hwy

(residential)
48 No

Windows Closed (assessed to most stringent criterion, nighttime)

15 Filburn St
(residential)

Night-time (2200 0700) 
all days

30

41

Yes

17 Reserve St
(residential)

30 Yes

174 West Coast 
Hwy

(residential)
30 Yes

178 West Coast 
Hwy

(residential)
32 Yes

Noise Management Strategy

When the operable windows are open, the highest noise levels in the present and future scenario (Table 18 and Table 
19respectively) exceeds the most relaxed EPNR criteria Daytime 0700 1900 Monday to Saturday. When the windows are 
fully closed, noise levels at all nearby noise sensitive receivers comply to the most stringent EPNR assigned levels (night-
time 2200 0700).

Stantec notes that noise generated from Bar/Café/Restaurant tenancies generally fluctuate depending on the type of ongoing
activities, music levels and number of patrons within the tenancy at any given time. Based on the sound levels within the 
tenancy the operator of the tenancy can look at having windows partially open at certain times of the day without exceeding 
the EPNR levels.

Based on the above intent and predicted noise levels summarized in Table 18 and Table 19, the following noise management 
strategies will be required to be implemented:

Day-time period 0700 1900 (Mon sat) & 0900 1900 (Sun) & Evening period 1900 2200 (All days)

o Operable windows may be kept open. Tenancy operator to ensure adequate noise control measures are 
implemented with noise levels are too loud or considered a nuisance.

o Partially or close all operable windows. This will provide greater flexibility in regard to the type of events 
that can be run within the venue and number of patrons that may be present at any given time.

Night-time period (2200 - 0700) all days

o All operable windows to remain closed.
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Sunset Terrace (Level Three Pool Deck) 

As per a discussion with the project team, the pool deck expected to be located on level 3 shown in Figure 10 is anticipated 
to be used by the residents as a quiet lounge/spa area.

Figure 10: Level 3 pool (sunset terrace)

It is assumed that typical operating hours of the pool deck will be between 0700 2200 hours for all days.

It is expected that the pool deck may typically have 5-7 patrons at any give-time and is not expected to have loud music 
playing. As discussed with the architect, any PA system proposed at the outdoor area to play music will be primarily for 
background/ambient purposes and must be limited so it is not be audible at nearby receivers.

Noise emissions from the pool deck are expected to be compliant to EPNR criteria based on the assumed operating hours
and intent of usage of the area. Additionally, the noise generated from general conversation is expected to be masked by 
ambient noise levels generated from West Coast Hwy. The pool deck is not to be used during night-time periods (2200 
0700).
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Loading Dock Noise Emissions 
According to the current architectural drawings, a loading bay is proposed on the ground floor car park. It is assumed this
will be used to accommodate trucks servicing the proposed mixed-use development tenancies, including waste collection. 
Based on information from the architect, the loading dock is proposed to be predominantly enclosed with the exception of 
the entrance/exit at West Coast Highway street level.

The layout of the loading dock is shown in Figure 11.

Figure 11: Ground Floor Dock Location

As part of the acoustic assessment the noise impact from loading dock trucks on the nearest sensitive receivers were 
assessed to the WA Environmental Protection (Noise) Regulations 1997. Sound PLAN v8.2 (3D noise modelling software) 
was used to simulate the loading dock noise emissions.

Noise emissions from truck movements and associated operations within these areas are generally formed by a combination 
of successive and transient, noise events. This typically includes:

Moving truck (engine noise, acceleration, deceleration, brake squeals, compression release, reversing beepers); 
and

Assumptions 

NOISE PROPAGATION STANDARD

The ISO 9613-1:1998 industry noise propagation standard was used for the noise model predictions with a reflection order 
of 3. The noise model has taken into account noise source levels, distance from the source to receivers, and screening 
effects due to existing, proposed buildings and ground topology.

GROUND CONDITION 

To suit the current conditions of the project location, a ground condition of 0.6 has been used in the model, which is in 
between a soft ground condition (1) and a reflective ground condition (0).

NOISE RECEPTOR HEIGHTS

Noise receptor heights have been assessed at 1.4 meters above ground or floor level.

Noise Sources
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The noise model has considered one moving truck in the loading docks at any one time as the worst-case scenario:

Moving truck activities: Arrival at the loading docks, reversing and departure;

The sound power level of the modelled truck operation is shown in Table 20.

Table 20: Sound Power Levels of Noise Sources

Noise Source Sound Power Level, dB(A)

Medium sized trucks arrival or departure movements 99(1)

1. Noise levels obtained from previous measurements of similar noise sources on Stantec projects.

Results and Recommendations 
The predicted noise levels due to the loading dock at nearest noise sensitive receivers have been summarized in Table 21.

Table 21: Predicted Loading Dock Truck Noise Emission Levels

Address Zoning
Highest Predicted 
Noise Level LA10 

dB(A)

Night-time EPNR 
Criteria  LA10 

dB(A)

Compliance to EPNR 
(Y/N)

174 West Coast Hwy
Residential

26
41

Yes

178 West Coast Hwy 10 Yes

Noise from the loading docks is predicted to be compliant to the EPNR criteria during all periods of the day. Therefore, no 
further measures are required.

The highest predicted external noise levels at the apartment facades due to worst-case loading dock activities were
approximately 20 dB(A). Given the glazing recommendations in Table 15 internal noise levels are expected to be within the 
range specified by AS 2107:2016 and SPP 5.4.
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Mechanical Services Noise Emission  
Noise generated via the mechanical services from the proposed development is required to comply with the EPNR criteria
at all nearest sensitive receivers.

Mechanical services noise emission are required to be assessed for compliance to the environmental noise regulations 
(EPNR). The following mechanical services are expected at the proposed development based on the latest architectural 
drawings:

Roof top plant; 

Car stackers;

Refrigeration condenser units; and

Carpark exhaust fans within the carpark.

Fire Pump Room

At this stage, no details regarding mechanical unit selection has been provided. Once details of equipment are available, 
appropriate recommendations will be provided as required in order to achieve compliance to EPNR criteria. This is to be 
assessed at the Design Development phase of the project.
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Conclusion 
As part of the development application process for the Cotel Scarborough project, an acoustic assessment has been carried 
out as detailed in this report.

Traffic noise assessment has been carried out as per the SPP 5.4 and the minimum recommended external façade 
construction has been provided in the form of glazing and wall configurations. The predicted noise levels at the building 
façades were obtained through the use of the 3D noise modelling software Package, SoundPLAN 8.2.

Areas where large groups of patrons and loud music are anticipated have been assessed for the predicted noise impact on 
surrounding developments. These areas include the following:

Level two Bar/Café/Restaurant

Level 3 pool (sunset terrace)

Assumptions capacity. Where 
required acoustic treatments have been provided including a noise management plan and façade glazing in order to achieve 
compliance to EPNR at the closest noise sensitive receiver.

The following noise management strategy is to be implemented as soon as the level 2 tavern is open to the public and/or 
residents of the project development.

Day-time period 0700 1900 (Mon sat) & 0900 1900 (Sun) & Evening period 1900 2200 (All days)

o Operable windows may be kept open. Tenancy operator to ensure adequate noise control measures are 
implemented with noise levels are too loud or considered a nuisance.

o Partially or close all operable windows. This will provide greater flexibility in regards to the type of events 
that can be run within the venue and number of patrons that may be present at any given time.

Night-time period (2200 - 0700) all days

o All operable windows to remain closed.

Impact on the acoustic amenity of residents above (sleeping areas) and below (co-working office areas) the bar will require 
assessment. Details of the co-working spaces on level 1 will need to be reviewed by the acoustic engineer to determine if 
acoustic treatment will be required. This may take the form of impact isolation treatment e.g. resilient floor coverings and/or 
floor/ceiling construction requirements. This will be addressed at the detailed design stage of the project.

A loading bay is proposed on the ground floor car park and is required to comply to respective EPNR criteria during operating 
hours. with projects of similar size and capacity, noise from the loading docks is predicted to 
be compliant to the EPNR criteria during all periods of the day. Therefore, no further measures are required.

At this stage, no details regarding mechanical unit selection has been provided. Once details of equipment are available, 
appropriate recommendations will be provided as required in order to achieve compliance to EPNR criteria. This is to be 
assessed at the Design Development phase of the project.
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Appendix A Glossary of Acoustic Terms 
NOISE 

Acceptable Noise Level: The acceptable LAeq noise level from industrial sources, recommended by the 
EPA (Table 2.1, INP).  Note that this noise level refers to all industrial sources at 
the receiver location, and not only noise due to a specific project under 
consideration.

Adverse Weather: Weather conditions that affect noise (wind and temperature inversions) that occur 
at a particular site for a significant period of time. The previous conditions are for 
wind occurring more than 30% of the time in any assessment period in any 
season and/or for temperature inversions occurring more than 30% of the nights 
in winter).

Acoustic Barrier: Solid walls or partitions, solid fences, earth mounds, earth berms, buildings, etc. 
used to reduce noise.

Ambient Noise: The all-encompassing noise associated within a given environment at a given 
time, usually   composed of sound from all sources near and far.

Assessment Period: The period in a day over which assessments are made.

Assessment Location The position at which noise measurements are undertaken or estimated.

Background Noise: Background noise is the term used to describe the underlying level of noise 
present in the ambient noise, measured in the absence of the noise under 
investigation, when extraneous noise is removed. It is described as the average of 
the minimum noise levels measured on a sound level meter and is measured 
statistically as the A-weighted noise level exceeded for ninety percent of a sample 
period. This is represented as the L90 noise level.

Decibel [dB]: The units of sound pressure level.

dB(A): A-weighted decibels. Noise measured using the A filter.

Extraneous Noise: Noise resulting from activities that are not typical of the area. Atypical activities 
include construction, and traffic generated by holidays period and by special 
events such as concert or sporting events. Normal daily traffic is not considered to 
be extraneous.

Free Field: An environment in which there are no acoustic reflective surfaces.  Free field 
noise measurements are carried out outdoors at least 3.5m from any acoustic 
reflecting structures other than the ground

Frequency: Frequency is synonymous to pitch. Frequency or pitch can be measured on a 
scale in units of Hertz (Hz).

Impulsive Noise: Noise having a high peak of short duration or a sequence of such peaks. A 
sequence of impulses in rapid succession is termed repetitive impulsive noise.

Intermittent Noise: Level that drops to the background noise level several times during the period of 
observation.

LAmax The maximum A-weighted sound pressure level measured over a period.

LAmin  The minimum A-weighted sound pressure level measured over a period.

LA1 The A-weighted sound pressure level that is exceeded for 1% of the time for 
which the sound is measured.

LA10  The A-weighted sound pressure level that is exceeded for 10% of the time for 
which the sound is   measured.

LA90  The A-weighted level of noise exceeded for 90% of the time.  The bottom 10% of 
the sample is the L90 noise level expressed in units of dB(A).

LAeq  The A-
integrated over a selected period of time.
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LAeqT The constant A-weighted sound which has the same energy as the fluctuating 
sound of the traffic, averaged over time T.

Reflection: Sound wave changed in direction of propagation due to a solid object met on its 
path.

R-w: The Sound Insulation Rating R-w is a measure of the noise reduction 
performance of the partition.

SEL:  Sound Exposure Level is the constant sound level which, if maintained for a 
period of 1 second would have the same acoustic energy as the measured noise 
event.  SEL noise measurements are useful as they can be converted to obtain 
Leq sound levels over any period of time and can be used for predicting noise at 
various locations.

Sound Absorption: The ability of a material to absorb sound energy through its conversion into 
thermal energy.

Sound Level Meter: An instrument consisting of a microphone, amplifier and indicating device, having 
a declared performance and designed to measure sound pressure levels.

Sound Pressure Level: The level of noise, usually expressed in decibels, as measured by a standard 
sound level meter with a microphone.

Sound Power Level: Ten times the logarithm to the base 10 of the ratio of the sound power of the 
source to the reference sound power.

Tonal noise: Containing a prominent frequency and characterised by a definite pitch.
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Appendix B SPP 5.4 Noise Modelling Checklist 

Checklist item Action

Road traffic input data

Road name West Coast Highway (North of Scarborough Beach Road)

16-hr daytime road traffic volume
39,095

Percentage of heavy vehicles (daytime) 6%
8-hr night-time road traffic volume 1,650
Percentage of heavy vehicles (night-time) 6%

Road pavement Dense Graded Asphalt

Road traffic 
heights

Have the road emissions sources been modelled at the following 
heights?
Light and heavy vehicle tyre-road height at +0.5 m Y

Heavy vehicle engine height at +1.5 m Y
Heavy vehicle exhaust height at +3.6 m Y

Traffic speed What is the modelled road posted (signal) traffic speed? 60 km/h

Noise prediction corrections

Traffic emission If using the Calculation of Road Traffic Noise algorithms, have the 
following corrections been applied?

-0.8 dB correction to heavy vehicle engine emission? Y

-8.0 dB correction to the heavy vehicle exhaust emission? Y

Road pavement Has one of the following corrections been applied to the tyre/road 
emission?

Y

14 mm chip seal +3.5 dB
10 mm chip seal +2.5 dB
5 mm chip seal +1.5 dB
Dense graded asphalt 0.0 dB Y
Novachip -0.2 dB
Stone mastic asphalt -1.5 dB
Open graded asphalt -2.5 dB

Australian 
traffic

Has a -1.7 dB Australian Road Research correction or reasonable 
equivalent applied?

Y

Receptor 
façade

Has a +2.5 dB building façade correction been applied? Y

Road noise barriers

Noise barriers Have noise barriers been modelled as being fully reflective? N

If noise barriers have not been modelled as being fully reflective,
have absorptive barrier designs been considered?

Y

Environmental inputs

Receivers Were receiver heights modelled at 1.4 m above floor level? Y

Have noise levels been predicted at the most affected 
façade/s?

Y
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Road traffic noise predictions

Predicted noise levels Have noise levels been predicted at all floors of the 
development?

Y

Have the noise predictions considered the 20-year planning 
horizon?

Y
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Appendix C Traffic Model Façade Noise Maps 
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Appendix D External Glazing mark up 
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Ground Floor 
226 Adelaide Terrace 
Perth WA 6000 
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For more information please visit 
www.stantec.com 



 

Appendix 8 
Stormwater Management Plan 
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